
 

Abstract

The range of value added decking and cladding products currently available on the Swedish market is probably 
greater than ever. Although, there are also both opportunities and threats for further development in this industry 
sector, the extant research has not addressed this topic. The present paper fills this gap through conducting a 
qualitative exploratory case study undertaken to describe the structure and macro factors influencing the 
industry. The study integrates PESTEL (Political, Economic, Social, Technological, Environmental and Legal) 
framework with Porter’s Five Forces of Competitive Position. Data for the PESTEL analysis were collected from 
industry experts and triangulated through secondary sources. Data for the Five Forces analysis were collected 
through qualitative interviews. The findings indicate that PESTEL factors have neutral or positive influences on 
the industry, while the Five Forces analysis indicates that the strength of buyers’ power and threats from substitutes 
may pose future challenges. Furthermore, the findings indicate that the industry has potential for further growth 
and warrants attention from various players that are not yet involved. 
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1.0 Introduction
Changes including population increases, poverty, ur-
banization, globalization, climate change and over-
exploitation of finite resources are posing major global 
challenges (UNESCO, 2010; Worldbank, 2015). Thus, it 
is increasingly essential to develop and sustainably use 
renewable resources, such as wood, which have played a 
key role in human survival for millennia and is probably 
used more widely than ever as fuel and raw material for 
both traditional and modern products (e.g. textiles). 

Wood has several advantageous properties, such as 
high strength to weight ratios, and easiness to process, 
shape and join (Saarman, 1992). However, it also has 
some disadvantages, notably susceptibility to humidity-

mediated dimensional changes, biodegradation, and 
weathering in external environments (Hill, 2006). These 
susceptibilities have been intensively researched, and 
various strategies to reduce them have been devel-
oped (Hill, 2006; Rowell, 2006c). The most widely used 
technique to prevent biodegradation is treatment with 
wood preservatives. In the EU roughly 6.5 million m3 

of timber products are annually treated with preser-
vatives (Salminen et al., 2014). Of this, approximately 
1.5 million m3  is treated in Sweden (NTR, 2015), which 
equals about 8 % of the annual Swedish sawn timber 
production volume that currently stands at 16 million 
m3. However, use of wood preservatives has been sub-
ject to increasing restrictions and regulations (Preston, 
2000). For instance, the commonly applied preservative 
CCA (copper, chrome and arsenic) was prohibited in 
Sweden in 1994 (Larsson-Brelid et al., 2011), in the EU 
in 2004 (Commission Directive, 2003), and is no longer 
allowed for residential use in the USA (Rowell, 2013). 
Hence, there are both limitations and opportunities 
for product innovation, not only to protect wood from 
biodegradation but also to enhance other properties.
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The timber industry is gradually moving away from 
the traditional commodity view (Hugosson & McCluskey, 
2009), and there are a substantial body of innovation-
related research in the forest sector conducted from 2000 
(Hansen et al., 2014). However, there is limited forest 
sector literature on new product development despite 
that the field is widely covered in general literature 
(Hansen et al., 2014). Thus, new product development 
particularly requires further analysis, partly because the 
lack of research attention and partly because product 
development is highly important for a company to be 
competitive and create a positive self-image (Stendahl 
et al., 2006). Furthermore, during the last two decades 
diverse kinds of new forest products have emerged, 
including wood that been modified thermally, chemi-
cally, or by impregnation (Hill, 2011) and the North 
American decking industry has seen a growth and dra-
matic change in types of decking materials (Eastin et al., 
2005). Accordingly, in the Swedish decking market (the 
focus of the present study) there are now probably more 
commercial alternatives to traditional pressure-treated 
pine products than before. These include (inter alia) 
acetylated wood, thermally modified wood, furfurylated 
wood, silicon-modified wood, Royal-treated wood, and 
wood-plastic composites (WPC), in addition to natural 
durable species as larch, and tropical hardwoods. 

Some of the technologies and alternative durable 
species used to produce these materials are not new, 
for example Tiemann (1915) reported effects of heat 
treatment, while Fuchs (1928), Horn (1928) and Suida 
and Titsch (1928) all reported effects of acetylation. Since 
then there has been substantial further technological 
development, some of it based on the early work by 
Stamm and co-workers in the 1930s-50s at the Forest 
Products Research Laboratory in Madison, Wisconsin, 
USA (Hill, 2006). Among other options, the potential of 
numerous reagents to enhance wood through chemical 
modification has been tested during the last century. 
However, most commercial developments have occurred 
in the last decade, particularly in Europe (Hill, 2011), and 
Militz and Lande (2009) concluded that many challenges 
must be overcome when bringing new technologies and 
new wood products to the market.

The decking material segment has previously 
been explored in various studies e.g. customer value 
(Holopainen et al., 2014), perception and preference stud-
ies of treated wood in US (Vlosky & Shupe, 2002, 2004a, 

2004c, 2005), and perceptions of decking materials in 
Scandinavia (Nyrud & HöIbö, 2008; Nyrud et al., 2008; 
Riala, et al., 2013; Roos & Nyrud, 2008a, 2008c). Further, 
studies have explored decking advertisement (Hamner 
et al., 2012; McGraw et al., 2015) and the willingness 
to pay for natural durable wood products (Donovan & 
Hesseln, 2004). Other studies have considered certain 
aspects of the decking sector from a market perspec-
tive, e.g. characterization of the U.S residential market 
(Shook & Eastin, 2001), status and future perspectives 
of the Chinese treated wood market (Cao et al., 2011), 
assessment of market potential for Alaska Yellow cedar 
(Eastin et al., 2005), position and market analysis of the 
US decking materials market (Ganguly et al., 2011), and 
trends in the US market (Ganguly & Eastin, 2009). Notably, 
majority of these studies have examined the US market 
and the European (particularly Scandinavian) decking 
market has received much less attention. 

As the decking industry grows, so does the need for 
applied economic research. Thus, various studies have 
considered certain aspect of the sector from a market 
perspective e.g. assessing acceptability parameters for 
chemical modified timber decking (Killerby et al., 2007a), 
present and future aspects of chemical modified timber 
decking (Killerby et al., 2007b), the commercialization 
and production of modified wood in Portugal (Esteves et 
al., 2014), commercialization development of modified 
wood (Jones, 2007), and modified wood production and 
markets in Russia (Kiseleva et al., 2015). Some have also 
considered the commercialized technologies, e.g. Homan 
and Jorissen (2004), Hill (2006), Hill (2011), and Rowell 
(2013) (Rowell, 2006a). Others have described current 
production status or general experiences, although many 
such papers have focused on the technologies per se, 
e.g. Franich (2007), Ala-Viikari (2007), and Kattenbroek 
(2007). Brynildsen and Myhre (2007) described external 
market factors and purchasing criteria influencing the 
business, particularly regarding furfurylated wood. Roos 
et al., (2002) noted (based on previous authors’ findings) 
that for success an industry needs to adapt products 
to meet the market needs, and a market orientation is 
required to improve wood industries’ profitability.

Individual firms competing within the industry often 
have considerable insights regarding their markets. 
However, despite the abundant research on technologi-
cal and economic aspects of this industry, few studies 
have addressed the competitive forces within an industry 
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and external factors that may influence it. Thus, further 
research is required to improve understanding of the 
industry and the key factors and competitive forces 
affecting it. Accordingly, the aim of this study is to char-
acterise the industry’s market situation, in Sweden, by 
addressing the following research questions:

i. What macro factors may affect the industry, and 
what are their likely effects?

ii. What are the industry’s structural characteristics? 

The study focuses on industry actors producing tim-
ber products enhanced by modification or impregnation 
for decking or cladding applications (excluding products 
pressure-treated with creosote, solvent-based reagents 
and water-borne copper-based preservatives) for (inter 
alia) the Swedish market. The products included are 
acetylated, thermally modified, furfurylated, silicon-
treated, and Royal process-treated wood (including 
copper, but is a two-step process). The products can be 
used for several applications but in this study decking 
and partly cladding applications are emphasized.

First, the conceptual framework for the study is de-
veloped, consisting of the six sets of PESTEL (political, 
economic, social, technological, environmental and legal) 
external macro factors and the Five Forces of Competitive 
Position proposed by Porter (1980). The framework is 
then applied in a case study of the Swedish market. An 
overall qualitative approach is adopted. Results are then 
presented in relation to the conceptual framework, and 
finally the findings are discussed.

2.0 Framework for the Study

2.1 The Framework

As mentioned above, the theoretical framework consists 
of PESTEL macro factors potentially affecting any industry 
and the Five Forces identified by Porter (1980) as shap-
ing an industry’s structure: the rivalry among competi-
tors, the horizontal power of suppliers and buyers, and 
vertical threats from new entrants and substitutes. This 
section describes these two sets of components and 
their integration as the overall theoretical framework 
for this study, as illustrated in Figure 1. 

2.2 PESTEL Factors 

Any industry may be affected by a vast numbers of fac-
tors, which can be divided according to Grant (2008) into 

“source” factors (political, economic, social and techno-
logical) and “proximity” factors (internal for a firm or sec-
tor). The four sets of source macro factors are included in 
an integrated model of marketing planning, developed 
at the University of Helsinki and applied in several forest 
product-related scientific publications (Hansen & Juslin, 
2005). In some conceptual frameworks the four sets are 
complemented with environmental and legal factors, 
resulting in the acronym PESTEL. Both of these sets of 
factors appear to be highly relevant for the focal industry, 
thus they were included in the framework. As noted by 
Bovaird and Löffler (2009), no PESTEL analysis can be 
fully comprehensive, it is only possible to consider broad 
effects of some of the main factors of each category that 
may influence an industry (as listed in Table 1). PESTEL 
factors are included here since they may substantially 
impact the focal industry, while it may be difficult for 
the industry to influence them.

2.3 Porter’s Five Forces

The second part of the theoretical framework in this 
study, the Five Forces model proposed by Porter (1980), 
which previous forest sector studies have applied gen-
erally (Gold et al., 2005; Husso & Nybakk, 2010) but 

Table 1. Examples of PESTEL factors and those considered 
in the study.

Macro Factors Examples Considered in 
the study

Political Public opinion
Political views of governing parties
Lobbying efforts by interest groups

Political views 
of governing 
parties

Economic GDP
Interest rates
Spending patterns

Interest rates

Social Income distribution
Population distribution
Culture and values

Culture and 
values

Technological Patents
R&D

R&D

Environmental Climate
Pollution
Sustainability

Climate
Sustainability

Legal Laws
Regulations
Public policy

Laws
Regulations
Public policy 
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also specifically in studies involving decking products 
(Hamner et al., 2012) and modified wood (Kiseleva et 
al., 2015). The strengths of these forces (rivalry among 
competitors, horizontal powers of suppliers and buyers, 
and the vertical threats from new entrants and sub-
stitutes) can be used to define an industry’s structure 
and the competition within it (Porter, 1980). Despite 
its wide recognition and application, the model has 
received both criticism and suggestions for develop-
ment (Porter, 2008). Grant (2008) suggested inclusion 
of a sixth force, which he called the complement force. 
This refers to a product or service that is used together 
with an industry’s products and increases the value 
of the industry’s products when it is available. Thus, 
the supplier of a complement product has substantial 
bargaining power (Grant, 2008). However, Porter (2008) 
perceived this conceptual construct as a factor rather 
than a force. Grundy (2006) noted three limitations of 
Porter’s framework: excessive attention to industry-
level phenomena, oversimplification of industries’ value 
chains, and apparent independence of the model from 
other parameters.

Prahalad and Ramaswamy (2000) describe an evolu-
tion in perceptions of the role of customers, from pas-
sive buyers in the 1970s-90s (when Porter published his 
framework) towards their current role as collaborators, 
co-developers and competitors. Furthermore, they claim 
that there is a transformation from clearly defined formal 
roles that customers are changing the marketplace, 
and that firms’ communication with their customers is 
becoming a dialogue between equals. Although these 
changes diverge from Porter’s framework for analysing 
industries in current settings, the model is still widely 
used. In addition, Dobbs (2014) has developed a set 
of operationalization templates based on Porter’s five 
forces, which is also applied here. 

2.4 Integrated Framework
In accordance with proposals by Grundy (2006), Porter’s 
five forces model was combined with the PESTEL factors 
in the theoretical framework to consider broad macro 
factors influencing the industry in addition to sectoral 
forces (Figure 1). The division seems logical, because it 
can be very difficult for a single actor or even an industry 
to influence PESTEL factors, while decisions and actions 
of a single actor can influence Porter’s Five Forces more 
easily, especially in a small, niched industry such as the 
one considered in this paper. 

3.0 Data and Methods
This section includes a description of the research meth-
odology adapted, the sampling strategy used, the data 
collection approach and finally the analysis approach 
of the study is presented. 

To investigate the current situation of the Swedish 
value added decking and cladding products market 
a qualitative approach (Creswell, 2014) was adopted, 
focusing on companies using the five non-traditional 
technologies. Case studies are particularly suitable for 
in-depth exploratory analyses of a particular sector or 
situation, enable the researcher to take a holistic view 
(Denscombe, 2014), and have been previously used in 
industry structure analyses (Yin, 2009). 

3.1 Sample

Two separate sampling strategies were used to select 
respondents for the PESTEL analysis and the Five Forces 
analysis. For the PESTEL analysis, industry experts (e.g. 
representatives from universities, institutes, industry 
organisations, companies etc.) were selected using a 
snowball sampling, i.e. one industry expert refers to other 
industry experts (Atkinson & Flint, 2001). All experts had 
relevant knowledge of the studied market, the industry 
and its development. 

Figure 1. Schematic illustration of the conceptual framework 
applied in this study, consisting of the Five Forces model (Porter, 
1980) and PESTEL macro factors.
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The participants in the Five Forces analysis, were se-
lected by purposive sampling, i.e., the firms were chosen 
to cover producers of the range of relevant products 
available on the Swedish market, while their represen-
tatives were hand-picked due to their experience of 
the topic and their relevant and privileged knowledge. 
Thus, they formed an exploratory rather than a repre-
sentative sample (Denscombe, 2014). The interviewees 
were representatives of five companies, each supplying 
the Swedish market (inter alia) with products generated 
using one of the technologies covered in the study, and 
one representing several producers associated with 
one specific technology. The majority of these produc-
ers are not integrated with sawmills and they all have 
manufacturing operations in Europe. 

3.2 Data Collection

Data for the PESTEL analysis was collected by conduct-
ing interviews with industry experts. These interviews 
were conducted between February and June 2015, and 
triangulated with data from secondary sources, such 
as scientific papers, electronic sources, news articles 
and reports. Notes from interviews as well data from 
secondary sources were saved digitally for the analysis. 

Data for Porter’s five force analysis was collected 
through six in-depth interviews conducted from March 
to June 2015. The interviews were semi-structured using 
a questionnaire based (with slight modifications) on the 
templates presented by Dobbs (2014), which provide 
interviewees opportunities to indicate the strength of 
threats or forces on an incremental scale from low to high, 
in addition to making comments related to each ques-
tion. The questionnaires were sent to the interviewees 
prior to the interview. The interviews were tape recorded 
when possible, but for some only field notes were taken 
because of noisy surroundings. The interviews were 
transcribed and interviewees were invited to approve 
the transcripts (none of the interviewees refused). The 
interviews lasted between one to three hours and were 
face-to-face, except the one that was conducted over the 
phone. In one of the interview sessions two interviewees 
were present; but all other interview sessions had one 
interviewee each (Table 2). Total six interview sessions 
were conducted. 

3.3 Analysis

In this study the data from industry experts and the 
secondary sources as well as the transcripts from the 

six interviews were categorised in broad nodes and 
sequentially analysed accordingly to the theoretical 
framework, e.g. the six sets of macro factors (see Table 
1) and the Five Forces, using Nvivo computer-assisted 
qualitative data analysis software. 

The categorised data was then further divided into 
sub-nodes and analysed in more detail to distinguish 
condensed themes and both similarities and differences 
in the data. In addition to the analysis of the data from 
the six interviews, the Five Forces incremental scale in 
the questionnaire was divided into four equal sections 
(low, moderately low, moderately high and high) in order 
to categorize and summarize responses. 

4.0 Results
This section first presents the summarized results in the 
integrated framework, see Figure 2, then following the 
partitioning of the theoretical framework, the results 
from the PESTEL analysis (as summarized in Table 3), 
and finally the results from the interviews in terms of 
Porter’s Five Forces (as summarized in Table 4).

4.1 PESTEL Factors

4.1.1 Political Factor

The following three main political factors were dis-
tinguished. Firstly, the Swedish government has 16 envi-
ronmental quality objectives, one of which is “a non-toxic 
environment” (i.e. to ensure that all parts of the environ-
ment in Sweden are non-toxic or, more strictly, free of 
anthropogenic toxins). As a step towards achieving this 
objective, recommendations are previously made that 
include additional taxes on some consumer products 
containing potentially hazardous chemicals. Also costs of 

 Table 2. Respondent firms (A-F), numbers of interviewees attending 
each interview, and applications of their products (decking and/or 
cladding) 

Respondent firm Number of interviewees Applications

A 2 Decking & Cladding

B 1 Decking & Cladding

C 1 Decking & Cladding

D 1 Decking & Cladding

E 1 Decking & Cladding

F 1 Decking
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building repairs, conversions and extensions have been 
tax deductible in Sweden since 2004, but the level of 
deductions are reduced from 2016. Thirdly, the European 
Commission has initiated a review of the best available 
techniques (BAT) reference document regarding wood 
preservation with chemicals (Commission, 2016).

4.1.2 Economic Factors

From 2015-01-18 to date there has been a negative 
repurchase agreement rate in Sweden, for the first time, 
due to low inflation. This has led to generally low interest 
rates for both consumers and companies, prompting 
increases in consumption and investments. During the 
last five years annual sales of Swedish building merchants 
and hardware merchants have increased significantly, 
notably sales increased by 12.3 % during 2015. These 
observations indicate that political and economic fac-
tors have a positive or neutral overall impact on the 
focal industry.

4.1.3 Social Factors

Sweden has a long tradition of using wood in diverse 
applications. However, softwoods are mainly used, which 
may potentially limit the market for suppliers of prod-
ucts intended to be substitutes for tropical hardwoods. 
Nevertheless, social factors are assessed as having a 
neutral impact on the industry due to the high general 
approval for the use of wood.

4.1.4 Technological Factors

There is some research and development activity 
related to the studied industry at several universities 
and one institute in Sweden. A result of this activity is 
the patented and now commercially available product 
Organowood, invented by researchers at Stockholm 
University and the Swedish University of Agricultural 

Table 4. Results from the interviews regarding Porter’s Five Forces, their strengths and brief explanations of the interviewees’ perceptions (rationale). 

Force Perceived strength Rationale

Rivalry among competitors Low to moderately low Other actors in the studied industry are not perceived as 
competitors

Power of suppliers Moderately low There are many potential timber suppliers, but slightly fewer fulfil 
requirements

Power of buyers Moderately low to moderately high Awareness of these products has been low but is now increasing
Threat from new entrants Low to moderately low The respondents want their own business to grow but have non-

hostile attitudes to new entrants
Threats from substitutes Moderately low to moderately high Perceptions of substitutes, from pressure-treated wood to fibre-

reinforced concrete, vary widely

Figure 2. Assessed impacts of the PESTEL factors (indicated by solid 
arrows if positive, open arrows if neutral, and stippled arrows if 
neutral or positive) and reported strengths of the Five Forces (as 
described in Table 4).

Table 3. The macro factors included in the conceptual framework and 
their assessed impact on the studied industry. 

Factor categories Factors included Assessed impact on 
the industry 

Political Political view of 
governing parties

Positive or neutral

Economic Interest rates Positive or neutral
Social Culture and values Neutral 
Technological R&D Positive
Environmental Climate

Sustainability
Positive

Legal Laws
Regulation
Public policy 

Positive
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Sciences. However, it was reported repeatedly that the 
Swedish research on methods to improve wood’s dura-
bility is decreasing. Furthermore, the market is global 
and innovations from other countries will reach Sweden 
eventually (and vice versa) hence the technological fac-
tors probably have a positive impact on the industry 
because if wood’s disadvantages can be overcome, its 
renewability and carbon-neutrality could give it a very 
strong market position relative to alternative materials.

4.1.5 Environmental Factors

The Eurobarometer (2011) indicates that Swedes are 
more concerned about the climate and environmental 
issues than the average European citizen. The forest area 
in Europe and Asia is increasing, but decreasing in the 
rest of the world. In Sweden the standing forest volume 
is also increasing. In addition, the Eurobarometer (2011) 
reported that 89 % of Swedes claimed they were willing 
to pay a little more for environmentally friendly products, 
a higher share than in any of the 27 countries surveyed. 
For these reasons environmental factors are assessed as 
having a positive impact on the studied industry as its 
products are made from sustainable resources.

4.1.6 Legal Factors

The traditional wood preservative (pressure-treated) 
industry has been subject to both specific legislation, 
such as the prohibition of CCA in 2004, and general indus-
trial laws, such as national, EU and global requirements 
for safe waste disposal. Another legal factor that affects 
the industry is public policy since (for instance) several 
municipalities, e.g. Sundbyberg, just outside Stockholm, 
recommend avoiding use of pressure-treated wood in 
kindergartens (Sundbyberg, 2015). Similar policies have 
been imposed elsewhere in Sweden, and/or advocated 
in media articles on pressure-treated wood. However, 
legal factors may have a positive impact on the studied 
industry if the competing products or substitutes are 
subject to stricter regulations.

4.2 The Five Forces

The results from the interviews regarding Porter’s Five 
Forces are summarized in Table 4 and described in more 
detail in the following text.

4.2.1 Rivalry among Competitors 

Generally, the interviewees’ comments indicate that 
they did not perceive the other actors in the studied 

industry as competitors, partly at least because they 
perceived distinct differences in each other’s products 
in terms of features, properties, price and (hence) both 
applications and customer segments. This is illustrated by 
the following comment from interviewee A: “comparing 
wood against wood there’s a big difference between the 
products, but naturally not as big as between wood and 
steel”. Some of the interviewees perceived pressure-
treated wood as a competitor due to its large market 
share and low price as a decking product. Naturally 
durable species, such as cedar, tropical hardwood and 
larch were also repeatedly mentioned as competing 
wood products, and other cellulose-containing products, 
such as wood plastic composites (WPC), as additional 
main competitors. These products are considerably more 
expensive than pressure-treated wood (although their 
prices vary substantially), but several of the interviewees 
mentioned that this was a factor of decreasing impor-
tance. Overall, their comments indicate that investments 
in the technologies they apply are increasing and overall 
their sector is growing (although not necessarily the re-
spondent companies). The findings indicate that rivalry 
among the studied actors is low to moderately low. 

4.2.2 Power of Suppliers

The findings clearly indicate that the number of 
timber suppliers considerably exceeds the number of 
chemical suppliers. The technologies used by the respon-
dents’ companies differ, and their needs for chemicals 
or other equipment vary accordingly, but often there 
are relatively few suppliers of these resources in rela-
tion to the number of timber suppliers. This indicates 
that the timber suppliers have less power than other 
suppliers. Thus, discussion about the power of suppli-
ers is mainly based on the timber suppliers, but partly 
because all the companies need timber. The findings 
suggest, unsurprisingly, that there are vast numbers 
of potential timber suppliers, but far fewer practical 
options. Several interviewees mentioned difficulties in 
having quality discussions with their timber suppliers, 
e.g. “The understanding of our needs as customers varies 
between suppliers” (interviewee B) and “It has been, and 
is, quite difficult to get the suppliers’ attention regarding 
the timber quality we need” (interviewee F). The timber 
species used are mainly Scots pine (Pinus sylvestris) and 
Monterey pine (P. radiata). The interviewees regarded 
suppliers’ opportunities for forward vertical integration 
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as ranging from impossible to fairly likely, but the interest 
is perceived as increasing. Overall, the findings indicate 
that the power of suppliers is moderately low.

4.2.3 Power of Buyers

Responses regarding the power of buyers indicate 
that sales and numbers of customers are rising, as is 
customers’ awareness of the existence of the niched 
products (albeit from a low level), as expressed by in-
terviewee D: “I think the general awareness has been very 
low but the situation is continuously improving”. Typical 
buyers are described as the specifiers or architects who 
decide what materials will be used in certain projects, 
particularly where price is not a major priority and the 
specifier is looking for something distinctive. End cus-
tomers are also not concerned primarily about price and 
want something different from traditional or ordinary 
products, according to participants who target end con-
sumers. Several interviewees noted that environmental 
aspects are considered more by specifiers than end 
customers. The interviewees perceived little likelihood 
for buyers to pursue backward integration. Overall, the 
findings indicate that the power of buyers is moderately 
low to moderately high.

4.2.4 Threats from New Entrants

When discussing the threat from new entrants the 
interviewees expressed a desire for their own business 
to develop and expand. However, they also perceived 
benefits of an increased number of actors due to the 
accompanying increases in opportunities for joint lobby-
ing efforts, marketing and market processing to increase 
awareness of the industry. As interviewee C commented: 
“If a new actor wants to invest in a plant, we can help 
each other to increase the market for our products, we 
are colleagues rather than competitors”. Several of the 
interviewees reported that any future legislation most 
likely would have a positive impact on the industry. The 
capital requirements needed for entering this industry 
vary, depending on the technologies applied, and for 
some there are patent restrictions while others are more 
accessible. The findings indicate that the threat from 
new entrants is perceived as low to moderately low.

Several interviewees reported that the Swedish mar-
ket differs from others, remarking (for example): “Sweden 
is a market that has not yet decided where to go, it has a 
little bit of everything” (interviewee B), and “Other markets 
are more willing to try new products” (interviewee A). This 

is interesting as pre-painted cladding products have 
been highly successful in the Swedish market. 

4.2.5 Threat from Substitutes

The respondents’ perceptions of both substitutes and 
the threats they pose varied substantially, precluding any 
general description. The main substitutes mentioned by 
some were materials such as concrete or fibre-reinforced 
cement for cladding applications, while others largely 
mentioned WPC and tropical hardwood. However, several 
of the respondents perceived the industry’s products as 
substitutes for untreated wood, pressure-treated wood, 
and tropical hardwoods. Due to the variations in their 
perceptions of substitutes, they perceived their own 
products as being cheaper than substitutes in some 
cases, and more expensive in others. Similarly, they per-
ceived the performance of substitutes as being slightly 
better than that of their industry’s products in some 
cases, and slightly worse in others. Overall the findings 
indicate that the threat from substitutes is moderately 
low to moderately high. 

5.0 Discussion
The results from this study indicate that the external 
PESTEL factors have neutral or positive influences on 
the industry. They also indicate that three of Porter’s Five 
Forces (rivalry among competitors, power of suppliers, 
and the threat of new entrants) have low to moderately 
low strength, while the other two (power of buyers and 
threat from substitutes) have moderately low to moder-
ately high strength. The findings are discussed in more 
detail in this section.

5.1 PESTEL Factors

Generally, economic factors (notably low interest rates 
and construction tax deductions) may have a positive 
impact on the industry by promoting increases in in-
vestments and consumption. Repair and replacement 
by homeowners has previously been pointed out as an 
important driver for the demand of decking materials 
(Eastin et al., 2005; Ganguly et al., 2010). However, such 
effects should apply to most industries rather than be-
ing unique to the focal industry. The introduction of 
the government’s objective to ensure that the Swedish 
environment is non-toxic and the associated inquiry 
have not directly affected the studied industry or the 
wood preservative (pressure-treated) industry as yet, but 
may in the future due to the chemical agents involved. 
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Similarly, revisions to the EU Best available techniques 
reference document regarding wood preservation with 
chemicals may have consequences for some actors in 
the industry that cannot yet be reliably predicted. 

Several interviewees perceived pressure-treated wood 
as a substitute and/or its producers as competitors. Hence 
any factors that have a negative impact on the pressure-
treated wood industry should increase opportunities for 
the focal industry to gain market share. Such factors could 
include further legislation, changes in public opinion and 
policy changes resulting in taxes on pressure-treated 
wood, subsidies for the studied products, or recommen-
dations to use solid wood products without any toxic 
agents. Notably, if public policies like the one adopted in 
Sundbyberg become more common, interest in products 
such as those considered here will likely increase.

Lundmark et al. (2014) reported benefits of using solid 
wood products in terms of optimizing the Swedish CO2 
balance, which could also promote a positive perception 
of solid wood products. However, in some parts of the 
world the forest area is decreasing, which (together with 
ongoing concern and debate regarding biodiversity) may 
lead to a negative perception of the use of solid wood 
generally. The sustainability aspect is highlighted in the 
marketing material of the studied products, which is an 
important message to send, particularly to the environ-
mentally conscious Swedish population. However, it is 
not clear whether the studied products are perceived 
as more environmentally friendly than the compet-
ing products or substitutes. Furthermore, Hansen and 
Juslin (2005) stress the importance of avoiding over-
emphasizing environmental aspects of products derived 
from the forest industry meaning that environmental 
aspect is added on top of the basic attributes of a forest 
related product. 

Sometimes actors in the modified wood sector (not 
necessarily those considered here) market their products 
as substitutes for tropical hardwood. For such companies, 
markets with a history of using tropical hardwoods may 
be more relevant targets than markets with a strong 
softwood heritage, like the Swedish market. However, 
significantly penetrating the market in Sweden may 
be challenging due to the strong position of pressure-
treated wood products (unless, as mentioned, public 
policy or legislative changes intervene). Overall the 
macro factors are assessed as having either no or a posi-
tive impact on the industry, and hence being unlikely 

to hinder future expansion. This is in line with previous 
studies e.g., Kiseleva et al. (2015) which conclude that 
thermally modified timber is growing and has potential 
for further growth. Also Brynildsen and Myhre (2007) 
conclude that external market trends (in combination 
with the products properties) indicates a promising 
future for the industry. However, if this currently small 
industry expands, it might attract attention from not 
yet considered agents. 

5.2 The Five Forces

The actors in this industry are generally small compa-
nies that do not own sawmills, and focus on this very 
specific segment of the value-added wooden product 
sector. Some larger sawmill-owning companies beyond 
the geographic scope of this study apply some of the 
relevant technologies, but the rivalry among competi-
tors is reportedly low to moderately low.

Porter (1980) proposes that if rivalry is high, com-
petition is usually expressed through price, service or 
marketing. Furthermore, he notes that price competition 
generally leads to reductions in profitability for all of 
the actors in an industry, while marketing competition 
often has a positive impact on the industry by fostering 
increases in demand. Hence, when the industry expands, 
actors within it should ideally compete through market-
ing rather than price wars, and hence at least potentially 
increase demand for the whole industry. This possibility 
was implicitly acknowledged by the interviewees, who 
reported that marketing was one way to increase cus-
tomers’ awareness of their products.

Since the rivalry among the competitors is reportedly 
low there may be opportunities for joint lobbying and 
communication efforts to increase overall awareness of 
the industry. Jones (2007) also notes that potential busi-
ness benefits can be gained by working together with 
other actors within the industry. Actors who exploit a 
technology applied by several producers reported that 
pressure on prices has increased, but this is not yet a 
major issue. The rivalry will most likely increase when the 
industry expands, but if the actors focus on competing 
through marketing rather than price the whole industry 
can potentially gain (while the pressure-treated wood 
industry provides an example of price competition re-
sulting in low profitability). Generally, the respondents 
did not perceive each other as competitors, probably at 
least partly because this is still a small industry and each 
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actor contributes to establishing and increasing gen-
eral awareness of the products. This might also explain 
why the industry perceives stronger competition from 
other materials, i.e. treated wood and natural durable 
wood species (both tropical and non-tropical), and non-
wooden materials, such as fibre-reinforced concrete 
(for products used in cladding applications). Hence the 
challenge is to gain market shares from other industries. 
Jones (2007) proposes that the industry should address 
non-wood material markets thus these are the compet-
ing materials.

The price range of the studied products varies con-
siderably, but can be roughly divided into two bench-
marking price segments: one in the range of larch and 
one in the range of tropical hardwoods. The enhanced 
properties also vary between the products. Lack of per-
ceived rivalry may indicate that actors within the studied 
industry have found strategic niches, and hence do not 
perceive each other as competitors. This is supported by 
Jones (2007) mentioning that some technologies are 
targeting specific product segments. 

The interviewees regarded the power of suppliers as 
moderately low. High power of suppliers can result in 
increased prices, or reductions in either service or quality 
(Porter, 1980). The interviewees did not report any price 
or service issues, but mentioned a lack of quality discus-
sions with their suppliers. However, the relations with 
the material supplier are important (Brynildsen & Myhre, 
2007). As this industry is relatively small it is surprising 
that the suppliers’ power is not considered stronger, but 
this might be due to the large number of timber sup-
pliers. Furthermore, if the industry keeps growing the 
power of suppliers may decrease even further, because 
its value for the suppliers will increase.

The interviewees’ perceptions of the power of buy-
ers varied from moderately low to moderately high. If 
the power of buyers is high, they can bargain on price 
or demand better service and/or quality (Porter, 1980). 
The interviewees did not mention any quality or ser-
vice issues, but reported that price was of decreasing 
importance. Overall, their main reported concern was 
low general awareness of their products among po-
tential customers. As noted by Brynildsen and Myhre 
(2007) there is no use in having premium products if 
the customers are unaware of them, although they 
notice an increased awareness of the industry’s prod-
ucts. The awareness might rise if the industry expands, 

and further rises can be promoted through increased 
marketing-based competition and joint marketing ef-
forts. In addition, the Nordic Wood Preservation Council 
recently decided to extend their classification scheme 
to include a class for modified wood. As the classifica-
tion scheme is widely known, this may help to increase 
awareness of modified wood and assist comparisons of 
the products by end customers. However, it is not clear 
if actors in the modified wood sector are interested in 
this development.

The threat from new entrants is low to moderately low 
according to the interviewees. A new entrant brings new 
capacity to the industry and might use price pressure 
to gain market share, thereby affecting the incumbents’ 
profitability (Porter, 1980). However, the threat from new 
entrants depends on the entry barriers and incumbents’ 
responses (ibid). It is also influenced by technological 
factors since there are three main ways to enter a market: 
inventing a new technology, buying a license to apply a 
patented technology, or investing in a technology that 
is no longer patented. The first option is difficult in the 
focal sector, as enhancing the durability of wood or other 
attributes requires expensive, long-term investments. The 
second option may also be challenging as the incum-
bents have opportunities to decide if, who and where a 
new actor may enter the industry. The third option might 
be the easiest, but raises risks of price competition, and 
it may be difficult to compete with incumbents using 
newer patented or licensed technology.

In any industry, as the price/performance ratio of 
substitutes increases they increasingly limit the potential 
profitability for incumbents (Porter, 1980). The interview-
ees’ responses indicate that the threat from substitutes 
is moderately low to moderately high in the focal sector, 
but there were considerable variations in their expressed 
perceptions of substitutes. This variation may be related 
to variations in the actors’ niches, as some (for example) 
focus on traditional wood distribution channels while 
others target specifiers. Some may also be related to 
variations in the actors’ target applications. Several in-
terviewees mentioned WPC as a substitute or competi-
tor. However, WPC products have gained higher market 
shares in decking applications (and thus may pose greater 
threats) in markets in other countries. As some of the re-
ported substitutes are WPC and fibre-reinforced concrete, 
they pose challenges not only for the focal industry but 
for solid wood product industries in general. 
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5.3 General Opportunities and Challenges

Two notable features of the studied sector are that the 
actors, generally, do not originate from sawmilling in-
dustries, and Swedish sawmilling companies have not 
yet shown any interest in it. However, the Swedish pine 
sawmills could potentially counter the strong perceived 
power of buyers as they have well established distribu-
tion channels and strong customer relations. They could 
also address quality issues relatively easily, through 
internal communication channels. Thus, the focal sec-
tor may provide attractive opportunities that very few 
Swedish pine sawmill companies have considered as 
yet, despite the value of product innovation noted by 
authors such as Stendahl et al. (2006). 

Furthermore, the interviewees perceive a general 
reluctance for the Swedish market to try new products. 
This may be at least partly due to the strong presence 
and history of pressure-treated wood (which may also ex-
plain why some interviewees perceived pressure-treated 
wood as a substitute or competitor). Approximately 8% 
of the annual volume of timber produced in Sweden is 
pressure-treated, and some of the largest sawmilling 
companies participate in this activity. Thus, the sawmill-
ing companies may be focusing on their pressure-treated 
timber production and may not yet have seen the poten-
tial of the studied industry. However, pre-painted clad-
ding is regarded as a new product with rapidly growing 
market shares. Thus, it seems possible to introduce new 
products to the Swedish market successfully.

This study should be viewed as a preliminary explora-
tion of the possibilities and constraints of this emerging 
industry. Further, although the participants cover at least 
most of the range of applied technologies, the results 
should be interpreted and generalized very cautiously 
due to the small, purposively selected sample. In ad-
dition, as a case study the recorded opinions can only 
reflect the situation when the interviews were conducted 
and will most likely change over time (Denscombe, 2014), 
especially as this is an small but emerging industry. The 
method, combining external factors and internal forces, 
has proven to be useful to illuminate an industry. This 
was expected since the combination were proposed to 
reduce the independence between the five forces and 
other parameters (Grundy, 2006) and they have previ-
ously been combined e.g. Kiseleva et al. (2015). 

Since the respondents did not perceive the other 
actors in the studied industry as competitors the study 

may not have been optimally delimited and a broader 
perspective (including pressure-treated timber, larch 
wood and WPC for example) may have been beneficial, at 
least for probing the competitive environment. However, 
the primary objective was to obtain perceptions and 
opinions of actors in the defined industry. The results 
may also reflect a general issue regarding Porter’s Five 
Forces: difficulties for respondents to define and identify 
competitors and substitutes. Analyses based on the five 
forces and the questionnaire created by Dobbs (2014) can 
provide a comprehensive view of an industry’s structure, 
but the terminology might be too formal, resulting in a 
need for explanations in some cases. 

Historically, there have been several attempts to 
commercialize wood modification technologies, some of 
which are still being used while others are not. It would 
be valuable to identify the factors contributory for past 
successes and failures in further studies, to increase 
chances of future success. The power of buyers was per-
ceived as moderately high, so the customers’ perceptions 
of value also warrant future academic consideration. 

The findings reveals that external factors are ex-
pected to have limited restraints on the industry, hence 
unlikely to hinder future growth. However, they are 
complex and difficult to predict, therefore the assess-
ment should be cautiously interpreted. Despite the 
complexity and challenge for an industry to influence 
external macro factors they can potentially be influ-
enced proactively. Therefore, the industry can address 
relevant macro factors (e.g. political and environmental) 
and work proactively through joint lobbying efforts 
and cooperation with counterparties to promote and 
develop sustainable bio-products. The analysis of the 
industry structure indicates that the power of buyers and 
threat from substitutes will pose challenges. Accordingly, 
it’s relevant for the industry to consider and manage 
both external factors as well as the internal forces. The 
overall findings indicate that the industry has potential 
for further growth and warrants attention from various 
players that are not yet involved.

Due to the author’s employment as an industrial PhD 
student at one of the larger forest industry companies 
in Sweden ethical aspects of the study also need to be 
addressed. All participants in the study were clearly 
informed about the employment of the author, and in 
all email correspondence the corporate email address 
has been used instead of a university address to avoid 



40 BioProducts Business 2(4) 2017

any uncertainties. It should also be noted that (as in any 
study) participants’ responses may have been incom-
plete, skewed, biased or self-censored (Creswell, 2014), 
despite attempts to minimize such problems by ensur-
ing anonymity and asking broad questions about the 
industry rather than specific questions about customers 
and production costs etc. that might stoke bias. 

6.0 References
Ala-Viikari, J. (2007). The Activities of Finnish ThermoWood Associa-

tion to Commercialize ThermoWood. Paper presented at the 
European Conference on Wood Modification, Bangor.

Atkinson, R., & Flint, J. (2001). Accessing hidden and hard-to-reach 
populations: Snowball research strategies. Social research 
update, 33(1), 1-4. 

Bovaird, T., & Löffler, E. (2009). Public management and governance 
(2. ed.. ed.): Abingdon : Routledge.

Brynildsen, P., & Myhre, E. (2007). Commercial Development of 
VisorWood and Kebony Furfurylated Wood. Paper presented 
at the European Conference on Wood Modification, Bangor.

Cao, X. J., Morrell, J. J., & Hansen, E. N. (2011). The Chinese treated 
wood market: Current status and future perspectives. Forest 
Products Journal, 61(8), 644. 

Commission. (2016). Reference documents under the IPPC Direc-
tive and the IED. Retrieved 1402, 2016, from http://eippcb.jrc.
ec.europa.eu/reference/

Commission Directive. (2003). Commission directive 2003/2/
EC. 9.1.2003. Official Journal of the European Communities. 
1402,2016, Retrieved from http://faolex.fao.org/docs/pdf/
eur35903.pdf

Creswell, J. (2014). Research Design: Qualitative, Quantitative, and 
Mixed Methods (4th ed.): Sage 

Denscombe, M. (2014). The good research guide : for small-scale 
social research projects (5. ed.. ed.): Maidenhead : McGraw-Hill/
Open University Press.

Dobbs, M. (2014). Guidelines for applying Porter’s five forces 
framework: a set of industry analysis templates. Competitive-
ness Review, 24(1), 32-45. doi: 10.1108/cr-06-2013-0059

Donovan, G., & Hesseln, H. (2004). Consumer willingness to pay 
for a naturally decay-resistant wood product. Western Journal 
of Applied Forestry, 19(3), 160-164. 

Eastin, I., Ganguly, I., Shook, S., & Brackley, A. (2005). Material use 
in the US deck market: an assessment of the market potential 
for Alaska yellow cedar: CINTRAFOR.

Esteves, B., Carmo, J., & Nunes, L. (2014). Commercialisation and 
production of modified wood in Portugal. Paper presented at 
the European Conference on Wood Modification. 

Eurobarometer. (2011). Attitudes of European citizens towards the 
environment. Retrieved 0518, 2015, from http://ec.europa.eu/
public_opinion/archives/ebs/ebs_365_pres_en.pdf

Franich, R. (2007). The indurite Process- a Review from Concept to 
Busniess. Paper presented at the European Conference on 
Wood Modification, Bangor.

Fuchs, W. (1928). Zur Kenntnis des genuinen Lignins, I.: Die Acety-
lierung des Fichtenholzes. Berichte der deutschen chemischen 
Gesellschaft (A and B Series), 61(5), 948-951. doi: 10.1002/
cber.19280610512

Ganguly, I., Eastin, I., Crespell, P., & Gaston, C. (2010). Positioning 

and Market Analysis of the US Decking Materials Market: A 
Perceptual Mapping Approach: CINTRAFOR.

Ganguly, I., Eastin, I., & MacLachlan, D. (2011). An analysis of the 
US decking materials market: perceptual mapping approach. 
Canadian journal of forest research, 41(4), 669-681. 

Ganguly, I., & Eastin, I. L. (2009). Trends in the US decking market: 
A national survey of deck and home builders. The Forestry 
Chronicle, 85(1), 82-90. doi: 10.5558/tfc85082-1

Gold, M., Godsey, L., & Cernusca, M. (2005). Competetive market 
analysis of eastern red ceder. Forest Products Journal, 55(12). 

Grant, R. M. (2008). Contemporary strategy analysis (6. ed.. ed.). 
Oxford: Oxford : Blackwell.

Grundy, T. (2006). Rethinking and reinventing Michael Porter’s five 
forces model. Strategic Change, 15(5), 213-229. doi: 10.1002/
jsc.764

Hamner, R. A., Tokarczyk, J., & Hansen, E. (2012). The Evolution of 
Decking Advertising in the Western U.S.: 1996-2006. Journal 
of Forest Products Business Reserach, 9(2). 

Hansen, E., & Juslin, H. (2005). Marketing of forest products in a 
changing world. NZJ For. Sci, 35, 190-204. 

Hansen, E., Nybakk, E., & Panwar, R. (2014). Innovation Insights 
from North American Forest Sector Research: A Literature 
Review. Forests, 5(6), 1341. 

Hill, C. (2006). Wood Modification: Chemical, Thermal and Other 
Processes. Chichester: John Wiley & Sons, Ltd.

Hill, C. (2011). Wood modification: an update. BioResources, 6(2), 
918-919. 

Holopainen, J. M., Häyrinen, L., & Toppinen, A. (2014). Consumer 
value dimensions for sustainable wood products: results 
from the Finnish retail sector. Scandinavian Journal of Forest 
Research, 29(4), 378-385. 

Homan, W. J., & Jorissen, A. J. M. (2004). Wood modification de-
velopments. Heron, 49(4), 362-386. 

Horn, O. (1928). Zur Acetylierung des Buchenholzes. Berichte der 
deutschen chemischen Gesellschaft (A and B Series), 61(11), 
2542-2545. doi: 10.1002/cber.19280611122

Hugosson, M., & McCluskey, D. (2009). Marketing competencies 
of Swedish sawmills firms. Forest Products Journal, 16(5). 

Husso, M., & Nybakk, E. (2010). Importance of internal and exter-
nal factors when adapting to environmental changes in SME 
sawmills in Norway and Finland: The manager’s view. Journal 
of Forest Products Business Research, 7(1), 14. 

Jones, D. (2007). The Commercialisation of Wood Modification - Past, 
Present and Future. Paper presented at the European Confer-
ence on Wood Modification, Cardiff, UK.

Kattenbroek, B. (2007). The Commercialization of Wood Acetylation 
Technology on a Large Scale. Paper presented at the European 
Conference on Wood Modification, Bangor.

Killerby, S., Maplesden, F., Jack, M., McDonald, G., & Rolland, D. 
(2007a). Chemical modification of timber decking: assessing 
the parameters of acceptability. New Zealand journal of forestry 
science, 37(3), 412. 

Killerby, S., Maplesden, F., Jack, M., McDonald, G., & Rolland, D. 
(2007b). Chemical modification of timber decking: Looking to 
the future. New Zealand journal of forestry science, 37(2), 197. 

Kiseleva, V., Möttönen, V., Heräjärvi, H., Riala, M., & Toppinen, 
A. (2015). Production and markets of modified wood 
in Russia. Wood Material Science & Engineering, 1-10. doi: 
10.1080/17480272.2015.1024736

Larsson-Brelid, P., Jermer, J., & Johansson, J. (2011). Fältförsök med 
träskyddsmedel för klass AB. Resultat efter 15 års exponering. 



Johansson — Value-added Decking and Cladding – A Case Study of the Swedish Market 41

[Field trials with wood preservatives classified in accordance 
with AB. Results after 15 years in service]: SP Trätek.

Lundmark, T., Bergh, J., Hofer, P., Lundström, A., Nordin, A., Poudel, 
B. C., . . . Werner, F. (2014). Potential Roles of Swedish Forestry 
in the Context of Climate Change Mitigation. Forests(5), 557-
578. doi: 10.3390/f5040557

McGraw, D. F., Smith, P. M., & Chen, M. (2015). Content Analysis 
of Decking Material Business-To-Business Advertisements: 
2002-2014. Wood and Fiber Science, 47(1), 84-95. 

Militz, H., & Lande, S. (2009). Challenges in wood modifica-
tion technology on the way to practical applications. 
Wood Material Science & Engineering, 4(1-2), 23-29. doi: 
10.1080/17480270903275578

NTR. (2015). Nordiska träskyddsrådet [Nordic Wood Preservation 
Council]. Retrieved 2005, 2015, from http://www.ntr-nwpc.
com/1.0.1.0/3/1/

Nyrud, A., & HöIbö, O. (2008). Evaluating customer preference for 
wooden deck materials with age effects. Scandinavian Society 
of Forest Economics(42). 

Nyrud, A., Roos, A., & Rodbotten, M. (2008). Product attributes 
affecting consumer preference for residential deck materi-
als.(Report). Canadian journal of forest research, 38(6), 1385. 

Porter, M. E. (1980). Competitive strategy: Techniques for analyzing 
industries and competitors. New York: Free Press 

Porter, M. E. (2008). The five competetive forces that shape strategy. 
Harvard Business Review, 79-93. 

Prahalad, C. K., & Ramaswamy, V. (2000). Co-opting customer 
competence. Harvard Business Review, 78(1), 79-90. 

Preston, A. F. (2000). Wood Preservation. (cover story). Forest 
Products Journal, 50(9), 12. 

Riala, M., Kettunen, L., & Toppinen, A. (2013). Consumer preferences 
for wooden garden products and related requirements for new 
products. Journal of Forest Products Business Research, 10(1). 

Roos, A., Flinkman, M., Jäppinen, A., Lönner, G., & Warensjö, M. 
(2002). Identification of Value-adding Strategies in the Swedish 
Sawn Wood Industry. Scandinavian Journal of Forest Research, 
17(1), 90-96. doi: 10.1080/028275802317221127

Roos, A., & Nyrud, A. (2008a). Description of green versus en-
vironmentally indifferent consumers of wood products in 
Scandinavia: flooring and decking. Official Journal of the Japan 
Wood Research Society, 54(5), 402-407. doi: 10.1007/s10086-
008-0957-5

Roos, A., & Nyrud, A. (2008c). Preferences for pressure-treated 
wooden deck materials. Wood and fiber science: journal of the 
Society of Wood Science and Technology. 

Rowell, R. M. (2006a). Acetylation of wood: journey from analytical 

technique to commercial reality. Forest Products Journal, 56(9). 
Rowell, R. M. (2006c). Chemical modification of wood: A short 

review. Wood Material Science and Engineering, 1(1), 29-33. 
doi: 10.1080/17480270600670923

Rowell, R. M. (2013). Handbook of Wood Chemistry and Wood 
Composites (2nd ed.). Boca Raton: Taylor & Francis Group, LLC.

Saarman, E. (1992). Träkunskap [Wood Science]. Markaryd: Sveriges 
Skogsindustriförbund.

Salminen, E., Valo, R., Korhonen, M., & Jernlås, R. (2014). Wood 
preservation woth chemicals - Best Available Technique (BAT). 
Copenhagen: Nordic Council of Ministers 2014.

Shook, S. R., & Eastin, I. L. (2001). A characterization of the U.S. 
residential deck material market. (Statistical Data Included). 
Forest Products Journal, 51(4), 28. 

Stendahl, M., Roos, A., & Hugosson, M. (2006). Product Development 
in the sawmilling industry - drivers, obstacles and key success 
factors. Paper presented at the Scandinavian Forest Econom-
ics: Proceedings of the Biennial Meeting of the Scandinavian 
Society of Forest Economics Uppsala.

Suida, H., & Titsch, H. (1928). Zur Chemie des Buchenholzes: 
Acetylierung des Buchenholzes und Spaltung des Acetyl-bu-
chenholzes. Berichte der deutschen chemischen Gesellschaft (A 
and B Series), 61(8), 1599-1604. doi: 10.1002/cber.19280610802

Sundbyberg. (2015). Giftfri skola [Schools free from toxic]. Re-
trieved 1207, 2015, from http://www.sundbyberg.se/barnom-
sorg-utbildning/forskola/giftfri-forskola.html

Tiemann, H. D. (1915). The effect of different methods of drying 
on the strength of wood. Lumber World Review, 28, 19-20. 

UNESCO. (2010). Teaching and learning from a sustainable planet. 
Retrieved 1103, 2015, from http://www.unesco.org/education

Vlosky, R. P., & Shupe, T. F. (2002). Homeowner attitudes and pref-
erences for building materials with an emphasis on treated 
wood products. Forest Products Journal, 52(7/8), 90. 

Vlosky, R. P., & Shupe, T. F. (2004a). Buyer perceptions and pur-
chasing patterns related to treated wood use in children’s 
playground equipment. Forest Products Journal, 54(12), 307. 

Vlosky, R. P., & Shupe, T. F. (2004c). US homebuilder perceptions 
about treated wood. Forest Products Journal, 54(10), 41. 

Vlosky, R. P., & Shupe, T. F. (2005). Manufacturers’ perceptions 
about using treated wood in children’s playground equip-
ment. Manufacturers’ perceptions about using treated wood in 
children’s playground equipment, 55(12), 190-193. 

Worldbank. (2015). Indicators. Retrieved 20151102, from The 
Worldbank group http://data.worldbank.org/indicator

Yin, R. k. (2009). Case Study Research: Design and Methods. Thou-
sand Oaks: SAGE.


