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ABSTRACT: The built environment accounts for much of the United States’ resource consumption. Being able to 

build with renewable resources, such as wood beams, columns, and panels, has the potential to increase the 

sustainability of tall buildings, and the overall built environment. The aim of this study is to understand public beliefs 

about tall wood buildings (TWBs) in the US Pacific Northwest. This study utilized an online panel to reach a total of 

502 respondents in the Portland, Oregon and Seattle, Washington metropolitan areas. One fifth of respondents were 

familiar with TWBs. A majority of respondents believed that compared to living in tall buildings made from concrete 

and steel, living in TWBs would be more aesthetically pleasing and create a positive living environment. However, they 

also believed that TWBs have greater fire risk and need more maintenance. 
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1 INTRODUCTION 123 
 

It is well accepted that large-scale combustion of fossil 

fuels results in accumulation of carbon dioxide and other 

greenhouse gases (GHG) in the atmosphere. The 

increase of GHGs, which contributes to climate change, 

is regarded as a long-term and large-scale problem. The 

Intergovernmental Panel on Climate Change (IPCC), a 

United Nations body that evaluates climate change, 

reports that more than half of the observed rising 

temperature from 1951 to 2012 was caused by 

anthropogenic activities [1].  

 

Increased use of wood can make a significant 

contribution to mitigating GHG emissions. Several 

studies have shown that using wood for buildings results 

in lower GHG emissions compared to other building 

materials such as bricks, aluminium, steel, and concrete 

[2-8]. 

 

Tall wood buildings (TWBs) is a term to describe a 

building that is made primarily from wood and is at least 

five stories tall [9]. As an alternative to steel and 

concrete construction, TWBs can help make the urban 

and built environment a more sustainable space [10]. 
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The word “wood” in TWBs refers to “timber” or 

“lumber” and leads to use of the terms “mass timber”, 

“massive timber”, or “heavy timber” [11]. The other 

phrase that is related to TWBs is “Mass Timber 

Construction” (MTC), a process of constructing a 

building by using mass engineered wood products as the 

primary structural material [12]. Although TWBs and 

MTC are receiving considerable attention in professional 

circles (engineers and architects) and there has been 

work investigating the knowledge, preferences, and 

attitudes of these communities [13-16], there is little 

known about beliefs among regular consumers. Research 

into end user beliefs of TWBs will begin to fill this gap 

in the literature. 

 

Specifically, we seek to understand public beliefs of 

living in tall (multi-story) buildings made primarily from 

wood. Information from this study can be used by 

developers, architects, designers, and engineers to have a 

better understanding of end user perspectives or beliefs 

on the use of wood in the urban built environment. We 

also want to know what potential end-users think and 

believe are the advantages and disadvantages of using 

wood as the primary material in the construction of tall 

buildings. 

 

2 RESEARCH CONTEXT 
 

2.1 THE USE OF WOOD IN BUILDING 

 

The use of wood in building construction varies by 

country. Wood is dominant in one and two-family 

houses in North America and some Nordic countries, but 

not in other European countries [3]. The common 

building materials in a particular region or country 

depend on the environment and tradition.  
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Multi-story buildings made mostly from wood have been 

built for centuries. The oldest and the tallest wooden 

multi-story structure in the world is a pagoda in 

Yingxian County, Shanxi Province, China [17]. The 

pagoda was built 961 years ago during the Liao Dynasty 

with nine stories and a height of 67.31 m. Although 

wooden multi-story buildings are not a new concept, 

there is renewed interest in the 21st century. With 

innovations in engineered wood products, it is now 

possible to construct wooden buildings more than 40 

stories tall [9].   

 

Wood is often considered unsuitable for non-residential 

buildings such as for industrial purposes, offices, schools 

and public buildings [18]. In addition, the use of wood 

decreased significantly as buildings got taller. 

 

2.2 PUBLIC BELIEFS AND ATTITUDES ABOUT 

TWBs 

 

Beliefs are understood as people’s subjective probability 

of an association between an attitude object and various 

attributes [19]. Other social psychologists describe 

beliefs as thoughts or cognitions about some entity [20]. 

Salient beliefs are considered linked attitude objects with 

positive or negative evaluation. Therefore, it is important 

to understand end user beliefs regarding multi-story 

buildings made from wood.  

 

There have been few studies of public beliefs and 

attitudes about TWBs [12, 21-22]. Australian consumers 

were found to have concerns associated with wood 

buildings, as well as misperceptions about fire risk, 

durability [12], termites, and rot [21]. While American 

respondents identified the primary barriers to TWBs as 

flammability, insects (e.g., termites), durability, strength, 

contribution to deforestation, and problems with 

moisture [22]. 

 

Only two studies – both in Australia - investigated 

perceptions the public have about building with wood 

[e.g., 12, 21]. Australians believed that wood is 

aesthetically positive, “warm” or “homey”, and 

environmentally friendly [21]. However, only small 

percentages of Australian respondents believed that 

wooden buildings generate less carbon dioxide (CO2) 

than buildings made from concrete or steel [12].  

 

3 METHODS 
 

This research was conducted in two phases. Phase 1 used 

open-ended pilot interviews to investigate what people 

think about TWBs. Then, the results were used to 

develop sets of questions to include in an online 

questionnaire for Phase 2.  

 

3.1 PHASE 1 – PILOT INTERVIEWS 

An exploratory stage of this project took place during 

March 2017 in Corvallis, Oregon. The purpose of this 

stage was to develop a basic understanding of public 

beliefs about TWBs. Twenty seven interviews employed 

open-ended questions and averaged 10 minutes in length. 

Convenience sampling was designed to ensure maximum 

variation. Knowing the perceptions of this particular 

population, those who might become potential end-users 

of TWBs, was relevant to answering our research 

question. 

 

Interviews included broad questions such as familiarity 

with TWBs and perceptions or beliefs of using wood as 

the main material in tall buildings (each question had 

follow-up probing questions to elicit richer answers). 

After the initial question to gauge participants’ 

familiarity with tall wood buildings, the researchers 

showed photographs of TWBs and explained that these 

buildings are novel because the majority of the structural 

components are made from wood. This was done to 

ensure that participants fully understood the nature of the 

questions. 

 

3.2 PHASE 2 - ONLINE SURVEY 

After having insight from pilot interviews, a 

questionnaire was developed. This study utilized a 

respondent recruitment service, Qualtrics Panel, that has 

a database of individuals who are self-selected and 

willingly join the panel. Panel members are paid for 

completing questionnaires. The Qualtrics Panel service 

is useful for recruiting participants from the general 

public and its sampling matrix is designed to weight for 

biases due to groups of people who might be difficult to 

reach.  

 

This study targeted people living or working in two US 

Pacific Northwest metropolitan areas: Portland, Oregon 

and Seattle, Washington. A total of 502 respondents 

aged 18 and older were from 10 counties: Clackamas, 

Columbia, Multnomah, Washington, and Yamhill 

Counties in Oregon; and King, Snohomish, Pierce, 

Clark, and Skamania Counties in Washington. The 

survey was conducted in May 2017. Panel respondents 

were not aware of the topic of the study before they 

accessed the questionnaire. To determine eligibility of 

respondents, screening questions related to year of birth, 

gender, and location of residence were included. 

 

The challenge of using internet panels is low tolerance of 

panel members to long and complicated questionnaires. 

Recommendations are for a completion time of less than 

15 minutes. Respondents have a tendency to skip 

questions and provide linear answers in scale questions, 

typically to complete the questionnaire more quickly 

[23]. To minimize these risks, the questionnaire included 

quality checks and re-arranged scale questions to avoid 

linear responses. Quality check questions were used to 

ensure people were reading the questionnaire carefully. 

Data collection stopped when the chosen number of 

responses was obtained. 

 

4 RESULTS 
 

4.1 DEMOGRAPHICS 

In total, 58% of respondents were Washingtonians, and 

42% were Oregonians. Gender proportion is almost 

equal regarding female (50%) and male (46%), while 

those people not identified as female or male are nearly 



4%. The average age of respondents was 36 years, but 

68% of those surveyed were younger than 40 (Table 1). 

 
Table 1: Survey respondents’ characteristics 

 
Sample 

(n) 

Percent 

(%) 

Area    

   Seattle metropolitan region 293 58 
   Portland metropolitan region 209 42 

Gender    

   Female 253 50 
   Male 234 47 

   Transgender 7 1 

   Do not identify 8 2 
Age   

   18-30 

   31-40 
   41-50 

   51-60 

   61-70 

203 

141 
75 

46 

31 

40 

28 
15 

9 

6 
   71-80 6 1 

 

4.2 FAMILIARITY WITH TALL WOOD 

BUILDINGS 

Results show that few surveyed were familiar or had 

previous knowledge about TWBs, as 269 respondents 

answered that they do not know, 138 expressed that they 

were unsure, and only 95 respondents were familiar with 

TWBs (Figure 1). 

Figure 1: Familiarity with TWBs. 

 

4.3 PUBLIC BELIEFS OF LIVING IN TALL 

WOOD BUILDINGS 

4.3.1. POSITIVE BELIEFS 

 

Based on respondents’ familiarity with TWBs, we 

compared their beliefs on how they think living in a 

TWB would be different from living in a tall building 

made from concrete and steel, they mentioned some 

positive values, such as: 

 

1. Respondents believed that TWBs look attractive 

 

 
 

Some of interesting quotes from respondents: 

➢ “It would be more pleasing to the eye!!!!!” 

➢ “Ideologically more pleasing” 

➢ “Healthier, pleasant, more satisfying.” 

➢ “It would make you happy and give a 

pleasant aura.” 

➢ “Living in a tall wood building would be 

more appealing in looks than a concrete 

one.” 

 

2. TWBs create a more positive living environment 

 

 
 

Quotes from respondents: 

➢ “Feel more homey.” 

➢ “I think the indoor air quality would be 

better and more pleasant.” 

➢ “require less heating and air conditioning.” 

➢ “Less toxic.” 

➢ “More eco-friendly.” 

 

3. TWBs use materials that regrow 

 

 
 

Quotes from respondents: 

➢ “going green, because … wood is a 

renewable resource.” 

➢ “Better sustainability.” 

 

In the same open-ended question, respondents also 

mentioned other positive beliefs such as: 

• Back to nature 

➢ “It’s going back to the roots, back to 

nature. I totally love this idea!” 

➢ “It's like living on a tree house, in the 

forest, with clean air.” 

➢ “Creates a natural feeling…” 

➢ “more connected to nature” 

• Carbon footprint 

➢ “Manufacturing of wooden supplies takes 

less machine power than it would when 

producing concrete and steel leading to a 

decrease in the dent in the earth's current 

carbon footprint.” 



• Cheaper 

➢ “it would cost a little less.” 

➢ “Less expensive to own/rent.” 

• Safer 

➢ “… it is safer in an earthquake than living 

in tall building that made from concrete 

and steel.” 

➢ “It's important when you live somewhere 

with a lot of earthquakes.” 

• Others 

➢ “I just think better overall.” 

➢ “It would give more of an Oregon feel.” 

➢ “possibly help source more jobs in America 

if the wood’s from here and help put 

money back into American economy.” 

➢ “more trendy” 

 

4.3.2. NEGATIVE BELIEFS 

 

Respondents expressed some concerns regarding living 

in TWBs compared to living in a tall building made from 

concrete and steel. We compared their negative beliefs 

between those that were familiar and unfamiliar with 

TWBs. 

 

1. TWB’s susceptibility to fire 

 

 
 

Quote from respondents: 

➢ “… constant fear of death by catastrophic 

fire.” 

➢ “there will be a bigger risk of fires.” 

➢ “Living in a tall wood building would be a 

major fire hazard compared to living in a 

steel framed one.” 

 

2. TWBs will need more maintenance 

 

 
 

 

 

 

 

 

Quote from respondents: 

➢ “Maintenance would be an extreme 

headache.” 

➢ “The cost of … maintenance might be a 

lot.” 

➢ “…a lot more maintenance…” 

 

 

3. TWB’s durability  

 

 
 

Quote from respondents: 

➢ “…not durable against outside elements.” 

 

5 DISCUSSION AND CONCLUSIONS 
 

Public beliefs about TWBs in the US are not well 

documented in the literature. Hence, studying peoples’ 

opinions and concerns regarding the use of wood as a 

material in tall buildings provides a better understanding 

of this topic and helps to fill a gap in the literature. The 

interpretation of the questions included in the interview 

was consistent with the assumptions made by the 

researchers and provided important insights into aspects 

such as opinions, beliefs, and benefits.  

 

Understanding public beliefs about TWBs in the Pacific 

Northwest would have the potential to help promote a 

wood-based construction culture, develop a TWB market 

and lead to a more sustainable and environmentally 

friendly built environment in the US. The use of wood as 

a construction material in tall buildings has several 

advantages. Wood is widely available, is renewable, and 

easy to transform. It has a good aesthetic quality, 

environmental performance, appearance, and is 

perceived as energy efficiency. In addition, the wood 

harvesting, manufacturing and use of timber in 

construction generates millions of jobs in the rural areas 

of the US. For example, there is a recent study in Oregon 

and Washington, found that mass timber manufacturing 

industry has the potential to create 2,000 to 6,100 direct 

jobs, resulting in $124 to $371 million per year of labor 

income in Oregon [24]. 

 

Results show that residents in the Portland and Seattle 

greater metropolitan areas did not know much about 

TWBs. Those who were familiar with TWBs were 

slightly less concerned with some barriers and held more 

positive beliefs about TWBs than people unfamiliar with 

TWBs. Such findings suggest that increasing public 

knowledge about TWBs could promote positive market 

development. 

 



The positive beliefs are consistent with previous studies 

where wood is known as a sustainable building material 

[11, 25-26]. A study in New Zealand shows that a 17% 

increase in construction of wooden buildings could cause 

a 20% decrease in fossil fuel energy and a 20% decrease 

in atmospheric carbon emissions from manufacturing of 

all building materials [26]. There are also positive 

perceptions of using wood in construction [27] including 

aesthetics [28], positive emotional states of people and 

psychological health [29-30]. 

However, respondents were concerned about fire safety 

and maintenance efforts when buildings that are made 

from wood are compared with other materials such as 

steel and concrete. These negative beliefs are also 

consistent with previous studies [3, 11, 31].  

 

The literature identifies a host of user concerns that limit 

market development of using wood in building 

construction. Some of the concerns are: 

• Concerns about using wood in construction will 

boost illegal logging and deforestation [32] 

• Expectations of higher costs of using wood 

compared to other construction materials, when used 

in complex structures or structures with longer spans 

[33] 

• Perceived obstacles related to wood performance 

such as its strength, durability, stiffness, and quality 

[33] 

• Architects and construction engineers’ lack of 

education in using wood for buildings and 

construction [3, 33-34] 

• Hesitation of construction companies to take the 

financial risk of building wooden buildings [31] 

• Categorization of wooden buildings into a higher 

risk, higher premium class by insurance companies 

[3] 
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