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h i g h l i g h t s

� Architect perceptions of engineered wood products in Europe countries were studied.
� A positive perception regarding the use of wood in general in all countries.
� A lack of knowledge of principles of design options with EWPs.
� The internet is the leading source of information used by architects.
� There is a need for more technical information to understand the potential of EWPs.
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a b s t r a c t

The wood industries in Slovenia, Croatia, Bosnia and Hercegovina (BiH) and Macedonia have a long tra-
dition of producing a wide range of products. BiH and Macedonia have similar forest sectors and both
countries have experienced similar problems in the manufacturing, sale and use of wood-based products
in recent years due to the global financial crisis and resulting national economic challenges. Despite hav-
ing a long and prosperous history, over the past two decades, the wood products sectors in these four
countries have faced a steady decline in profitability, the ability to add value through downstream man-
ufacturing, and overall competitiveness.
Engineered wood products (EWPs) are structural building materials that have been used since the early

1980s as replacements for, or in conjunction with, concrete and steel. In this study, we compare architect
attitudes, awareness and preferences regarding the use of EWPs between these four countries. The study
is based on a sample of 373 architects using on-line surveys. Results suggest that there is a positive per-
ception regarding the use of wood in general in all countries, with the majority of respondents believing
that wood use will increase in the future. However, specific to EWPs, differences were found in familiarity
and knowledge of potential applications in timber-based construction. Results provide indicators of
knowledge gaps between respondents and, conversely, where awareness and willingness to use EWPs
exist. These findings can have implications for market opportunities, identifying barriers to EWPs adop-
tion, and content for workshops, seminars, and other outreach mechanisms for architects.

� 2018 Elsevier Ltd. All rights reserved.

1. Introduction

Growing environmental awareness presents one of the most
important advantages of wood as a construction material, where
the choice is motivated by the fact that wood is a renewable mate-
rial and that its use reduces CO2 emissions – provided that the raw
material is harvested in forests where sustainable forestry is
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practiced including replanting and adoption of management plans
[1]. The introduction of new products in the construction sector,
however, is generally met with hesitation, low awareness, and high
uncertainty in the marketplace; therefore, the communication of
information is vital to market success [2–4]. There are demand
stimulants: efficiency improvements in existing buildings and ren-
ovations; improved specialized training; efforts to make the sector
more attractive in terms of research and innovation; and a greater
active uptake of new technologies.

During the 2000s, pressure has increased at local, regional, and
national levels to find a balance in using forest resources to
enhance economic, environmental, social, and cultural benefits
[5,6]. Simultaneously, the role of wood in the modern bioeconomy,
and the global emphasis on enhancing sustainable development
via increased renewable resource utilization has stimulated
large-scale demand for wood products for many end-users, as well
as specifying wood by architects [7,8]. In Europe, the wood prod-
ucts sector plays a pivotal role in the development of a sustainable
society, where economic, environmental, social and cultural
aspects of using natural resources are taken into account [9]. In this
context, wood-based products are also the most preferred building
materials in terms of energy-efficient construction [10,11]. Use of
wood is increasingly being considered as a substitute for steel or
concrete by contractors, architects and construction companies
because wood is renewable and often results in lower installed
costs.

The evolving preferences of those who specify the construction
materials may be greatly affected by their own notions as to what
drives value in terms of the consumption of wood products [12].
There are four key actor groups in the construction value chain that
influence the construction process after a project has been com-
missioned by a person, organization, or an authority [13,14]:

1. The developer organizes and manages the process, and has the
overall responsibility for design, specification, and economic
conditions.

2. Mandated by the developer, consultants, including architects,
engineers, and project managers offer expert services for the
design and management of the project.

3. The main contractor, together with numerous sub-contractors, is
responsible for the realization of the project.

4. Finally, numerous material suppliers are responsible for supply-
ing all the materials, components, and machinery for the build-
ing project.

Many building material selection choices are guided by a desire
to minimize their negative impacts, either on the occupants or on
the environment [15]. There is no doubt that the process of learn-
ing about the actual options available in material selection has a
tremendous bearing on the actions that professionals take, and
the attitudes that they hold throughout their careers. This is no dif-
ferent in the field of design, where, among other subjects, archi-
tects and structural engineers are constantly acquiring
knowledge about the use of various structural materials, products,
and systems [16]. It is this information that forms the basis of most
decisions pertaining to the specification of materials for use in
structural building applications. To specifiers such as architects,
new materials present both opportunities and risks. While oppor-
tunities derive from new or improved technical performance or
aesthetic qualities, risks lie in the lack of design or manufacturing
experiences [17].

1.1. Engineered wood products (EWPs)

In the past two decades, a new class of structural wood prod-
ucts has been developed to form the basis for a range of building

solutions that are increasingly functional, based on a combination
of performance and sustainability characteristics. This has been
possible because of new industrial processes that provide
increased dimensions and superior engineering properties for
structural products that can use manufacturing residues and
lower-grade and smaller diameter trees as feedstock. The result
is a category of products broadly known as engineered wood prod-
ucts (EWPs) which are increasingly be adopted in architectural
design and building applications [12,18].

Much of the information in the literature on forest sector sus-
tainability is grounded on a diverse set of data related to, for exam-
ple, specific forest industry products, sustainability issues or
stakeholder groups [19–22]. Less focus has been placed on uses
of EWPs, generally in the context of structural applications from
builder perspectives. In addition, some studies have been con-
ducted on related topics such as consumer acceptance of wood-
plastic composites [23], perspectives of use of wood-based prod-
ucts in green buildings [24], and success factors and barriers for
innovation diffusion of new wood-based materials [25].

A number of studies have also been conducted on barriers and
challenges of increased wood use in the non-residential sector,
with a particular focus on wood as a structural material
[3,16,26–29]. Generally, in Northern Europe, government building
code, project developers, or building contractors were found to be
the most important influencers regarding the choice of building
material, while in the Alpine Region [30], South Central Europe
[31]and Southern Europe, architects were identified as the most
influential decision maker [32,33].

To date, the literature is lacking in studies that specifically
examine a comprehensive understanding of architect perceptions
related to EWPs. As such, we selected architects as the key target
group in this research effort as they are key decision makers in
the selection of materials in the construction sector. In addition,
some studies found architects to be environmentally conscious
specifiers of construction materials, and, as such, are an important
target group for research particularly as environmental and
sustainability issues are becoming more salient issues generally
[34–36].

The construction industry is the consumer of EWPs. Some of the
key products in this family of materials are shown in Table 1.

1.2. Study geographical countries

In Southeast European countries, including Slovenia, Croatia,
BiH, and Macedonia, the wood sector has a very long tradition
and has always been an important segment of each country’s econ-
omy. To get a better picture of the importance of the forest sector
in these countries, some additional information regarding relevant
forestry statistics are presented in Table 2.

Unfortunately, in the last 2–3 decades these countries have
experienced many economic and social changes that either directly
or indirectly influenced the wood industry sector. These markets
are attracting domestic as well as foreign investors. In recent years,
particularly in Slovenia, there has been a concerted national effort
to increase the level of wood used in residential construction, in
part as a means to lower the carbon footprint of these buildings
[10]. There are also initiatives in Croatia and BiH, but primarily
at the local level, mostly related to wood-cluster development in
Croatia, and initiatives by local architects who are willing to
explore the advantages of using wood to develop unique designs
for residential and tourist buildings in BiH. Wood construction in
Slovenia is transitioning from a formative to a growth phase, while
in Croatia, BiH and Macedonia it is still in the formative phase
[33,37].

Timber for residential building structures has a market share of
about 10% in Slovenia [31], but is almost non-existent in Croatia
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