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Abstract: A fast-growing global population, increasing urbanization, and an increasing flow of
people with different building cultural backgrounds bring material use in the housing sector into
focus. The aim of this study is to identify material preferences in the building environment in cities
and to determine if the building cultural background impacts those preferences. The data in this
study consisted of responses from two groups of dwellers in Norway, including immigrants from
countries where wood is an uncommon building material and native Norwegians from a building
culture where wood is common. We found that the most preferred materials were often the same
as the most common materials currently used in city buildings. Only small differences were found
between the two groups of dwellers that were studied. Most differences were related to concerns
about material choice in general and where individuals wanted to live. Respondents who preferred
city living preferred commonly used city materials, such as concrete and steel. For cladding materials,
stone/bricks were the most preferred. However, stained or painted wood was one of the most
preferred, even though it is not commonly used in city buildings.

Keywords: marketing; material preference; urban housing; immigrants; building culture background;
building material

1. Introduction

A fast-growing global population [1] and a focus on sustainable development and climate change
bring the housing sector and materials used for housing into focus. United Nations estimates place
the global population at approximately 9.6 billion by 2050 [2]. Currently, the global demand for
new housing is approximately five million units per year [3]. Given the state of housing stock and
the mentioned growth in the population, a significant increase of housing units is needed by 2050.
A growing proportion of the global population will reside in urban areas, where housing density is a
factor in sustainable development [4].

In addition to the fast-growing global population and increasing urbanization, immigrant flow is
accelerating due to differences in income, social networks, and various state policies, thus leading to
an overall growing number of immigrant cities [5]. In Western Europe, an unprecedented number of
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newcomers have arrived during the last two decades. When considering cities with more than 100,000
immigrants, North American and Western European cities are key immigrant destinations [6].

Impending climate change means that the carbon footprint has gained importance as a key metric
in the assessment of the environmental impacts of buildings. Embodied energy and emissions of
materials are vital parts of this picture. In the future, embodied energy and choice of material will
be even more important since energy consumption from operational use will decrease and building
material consumption will increase [7]. Therefore, timber-framed buildings, which are found to have
lower global warming potential than concrete and steel structures [8,9], might play an important role
with regard to the reduction of environmental consequences of city buildings. However, wood is
not a common modern city building material, and might therefore be a material less preferred by
consumers. Further, residents from countries where wood is hardly used in any buildings might have
lower preferences for wood than people coming from countries where wood is more common.

In Norway, developments close to city centers are mainly buildings of four to eight stories.
These building types are easily constructed with wood-based products [10]. New building codes and
more sprinkler systems further facilitate timber use.

There is a growing body of consumer preference studies on building materials [11,12]. However,
little research has been done on material preferences in the context of the urban built environment and
changes in demographics resulting from immigration and movement.

As city officials, urban planners, architects, and construction companies plan for future housing,
it is imperative that they understand the housing [1] and material preferences of city dwellers,
especially in light of the changing demographics of regions resulting from immigration and movement
to urban locales. Additionally, in Norway, the population is urbanizing. In a recent forecast, it was
suggested that the Oslo region will receive up to 310,000 new inhabitants by 2020, thus adding to its
current population, and an additional 600,000 in the period from 2020 to 2040. Housing these new
arrivals will significantly impact the Oslo region [13]. The newcomers will partly come from Norway,
where wooden houses are common, but newcomers will also come from countries where wood is
hardly used. Accordingly, this study seeks to identify the differences between consumers with different
building material backgrounds with regard to their preferences for materials in structural, interior, and
exterior urban housing applications.

In the remainder of this article, we first provide a background regarding material preferences
and the context of housing related to an urbanizing population that includes a significant proportion
of immigrants. Next, we provide a background leading to research questions regarding the material
preference differences between residents that have immigrated to Norway from countries where wood
is hardly used in any buildings and native Norwegians. We use this as an example that may be
considered in other global settings as cities plan their future housing expansion. We then discuss the
methods used in the study, provide a description of the results, discuss those results, and provide
specific policy and business implications.

Background

The materials used in buildings are a function of the availability and suitability of materials,
as well as various cultural norms and traditions. For instance, in regions with termites, wood is less
frequently used, and brick and stone buildings are more common. In some cultures or countries,
wood-based housing is seen as inferior [12] and can even be considered a material associated with
low social status, while in other countries, the traditions for using wood are strong. In Norway, a long
tradition of using wood is illustrated with more than 800-year-old wooden buildings, and today,
approximately 78% of the dwellings in Norway are one- and two-story wood structures [14].

Earlier studies have found relationships between tradition and material preferences [15] and
between personal tradition and residential choice from a life style perspective [16], and have also
revealed that choices are related to familiarity [1]. Extensive research has investigated the relationship
between preferences and social expectations and the idea that the exterior of a house conveys meaning
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about the owner to others [17,18]. Individuals may also use the house exterior to define their
identity [19]. Hauge and Kolstad [20] suggest that there may be differences between genders or
among ethnicities and cultural backgrounds with regard to what the interior and exterior of a house
says about the owner. Accordingly, we might expect that people coming from different regions with
different material traditions have different preferences. On the other hand, since preferences are also
most likely related to where the material is used and modern building traditions in cities around the
world tend to be similar, less differences between people from different parts of the world with regard
to what they expect and prefer regarding materials used in multistory city housing may be expected.

In addition to studying differences between people with backgrounds from regions with different
building material traditions, our study also includes analyses of the stated preferences for how and
where to live. Since the exterior of a house might convey meaning about the owner to others [17,18]
and people might use the house to define their identity [19], individuals who prefer city living might,
to a greater extent, identify themselves with and be more positive regarding the buildings made of
materials that are common in cities compared to buildings made of materials that are more common
outside cities.

2. Materials and Methods

The work described below is partly based on the same survey as that used by Hoibo et al. [21].
Here, we emphasize how material preferences are related to the respondent’s origin and where and
how they want to live, while Hoibg et al. [21] focused on material preferences related to attitudes
regarding durability and solidity, how environmentally friendly the material is, knowledge about
wood, and experience with remodeling.

We collected responses through an online survey from individuals in immigrant families coming
from countries where wood is not commonly used in houses (hereafter referred to as immigrants) and
native Norwegians. Native Norwegians in this study are defined as those born in Norway with both
parents from Norway. Immigrants are those with both parents born outside Norway (the individual
respondent could be born inside or outside Norway).

2.1. Sampling

A total of 1751 persons were asked to participate in the study. However, the collection of data
stopped when six hundred and sixty two people had completed the questionnaire. The respondents
were part of the TNS Gallup As (today Kantar TNS AS) recruited probability panel, certified according
to ISO 9001, ISO 20252, and ISO 26362:2009. The recruitment of the Gallup panel is mainly done
through telephone listings and their sampling matrix design weights for biases based on how easy
different groups of people are to reach. Panel members do not know the nature of the study before they
access the electronic questionnaire. Demographic data about the respondents from the TNS Gallup AS
database were added to our data set.

TNS Gallup AS did not have a large enough panel of immigrants specific to Oslo and several
surrounding communities (Oslo region). Therefore, an additional set of respondents outside the Oslo
region was targeted, in addition to the survey that Heibg et al. [21] used. Of the 662 responses received,
532 responses fit our definition of native Norwegians and immigrants, thus resulting in 437 native
Norwegian responses and 95 immigrant responses. Of the 95 immigrant respondents, 67 were born
in countries other than Norway. Thirty-nine immigrant respondents reside outside the Oslo region.
Since there were two groups of immigrants, one residing in the same counties as the native Norwegian
respondents, and a group residing in other counties, the total material is not completely random.
Adjustments with a dummy variable were therefore made in some analyses. If there was no significant
effect of this grouping, all respondents were considered to represent the same region. Most of the
immigrants (71) had a background from Asia, Africa, or South America, while the rest came from
Poland, which represents a large immigrant group in Norway.
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Figure 1 shows distributions of the types of houses, in terms of structural material, that the
immigrants and the native Norwegians had mainly lived in until they were 16 years old.
The respondents that did not know how they lived in this period are not included in the figure.
Table 1 provides additional information about the respondents.
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Figure 1. Distributions in N (number) and % of what kind of houses with respect to the structural

material that the immigrants and the native Norwegians respectively had lived in the most until they

were 16 years old.

Table 1. Statistics for the respondents.

Description of the Respondents N (Number)
Region of origin immigrants/native Norwegians 95/437
Age (mean = 45.4, Standard deviation = 16.6)

Gender female/male 277 /255
Currently living in city 343
Currently living in large town 87
Currently living in small town 87
Currently living rural 13
Currently living in apartment, 3-story building or more 271
Currently living in row house 125
Currently living in detached house 104
Currently living in other type of housing 30

2.2. Description of Variables and Questions

Even though it may have been more difficult for respondents, we did not want them to react to

visual images, but rather to provide their more basic material preferences. To help mitigate the issue of

lack of knowledge, we provided an “I don’t know” category for many questions. The questionnaire
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was tested on a small sample of respondents. The feedback was positive, and we made no major
changes to the questionnaire.

All variables used in the statistical tests and models are shown in Table 2. For importance,
knowledge, and preferences, a nine-point scale was used. For example, the scale ranged from
“not important” to “very important” or from “do not like” to “like very much” [21]. Because we
collected data via a questionnaire, all measures of preferences were stated preferences, as is commonly
recommended [1].

Table 2. Variable definitions and abbreviation list.

Variables Abbreviation N Levels
Type of material for structural use MStr 3 'types
9 point scale
. . - 5 types
Type of material used on indoor walls and ceilings Mind .
9 point scale
. . 4 types
Type of material for outdoor cladding MCla 9 point scale
Preference for living in city, population more than 100,000 PrCity 9 point scale
Preference for living in rural areas PrRur 9 point scale
Respondents’ region of origin: immigrants and native ResOr 2 levels
Norwegians
Importance of the structural materials used ImpStru 9 point scale
Importance of the materials used for indoor walls and ceilings ImpInd 9 point scale
Importance of the materials used for outdoor cladding ImpCla 9 point scale
Effect of different sampling between immigrants and inside EfSamp 2 levels

and outside the Oslo region

Three main questions about material preferences were included in the questionnaire [21].
One question was about the materials used in the structural part of the building. Answers were
given individually for concrete, steel, and wood [21]. The next question was about the materials used
for cladding. Answers were given individually for untreated wood cladding, painted or stained wood
cladding, metal sheeting, and stone/bricks [21]. The last question was about the materials used for
inside walls and ceilings. Untreated wood; lacquered, stained, or painted wood; paint or wallpaper
on gypsum boards; paint or wallpaper on wood-based boards; and paint or wallpaper on concrete
were the options [21]. Individual questions about the importance of the material used for structural
purposes, outdoor cladding, and indoor walls and ceilings were also included [21].

Other questions included the following:

In what setting would the respondent prefer to live?

In a city (population more than 100,000).

In a large town (population between 10,000 and 100,000).
In a small town (population less than 10,000), or

In a rural area.

In what type of housing would they prefer to live?

In a detached house.
In a row house, or
In an apartment in an apartment block with three stories or more.

Importance of closeness to stores, schools and other services.

Importance of closeness to family, friends, and acquaintances.

Importance of low price.

Relationship to and knowledge about buildings and the construction industry.
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2.3. Analysis

The statistical software JMP version 10.0 from the SAS Institute Inc. (Cary, NC, USA) [22] was
used in the data analyses. Where appropriate, contrasts were tested with F-tests. However, some of
the data exhibited heteroscedasticity and nonnormality, and so we chose to use a logistic regression
and chi square tests in most analyses. For the comparison of groups, we used chi square tests and,
when necessary, we merged cells to maintain greater than 80% of cells with five or more responses.
The responses of “do not know” were not included in the analyses. The logistic regression calculated
the probabilities for each level of the response and gave nine probabilities, depending on the values of
the independent variables. To do this, eight fitting lines were calculated (when a nine-point scale was
used) (see figure caption Figure 3).

A small effect of the difference in sampling between immigrants inside and outside the Oslo
region was found for the analyses on indoor wall and ceiling material preferences and where they
want to live, thus requiring a correction via a dummy variable. If nothing else was said, variables were
rejected if the probability of type I error was smaller than 0.05.

3. Results

3.1. Material Preferences

Native Norwegians had somewhat higher mean preferences for concrete and steel structural
materials than immigrants (Figure 2a). However, the differences were small. For wood as a structural
material, it was the opposite, but the difference was minor (Figure 2a). The differences in preferences
between wood and concrete and between wood and steel, respectively, were not significantly different
between immigrants and native Norwegians.
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Figure 2. Mean preferences for different structural materials (a) and cladding materials (b).

For outdoor cladding, the only significant difference between immigrants and native Norwegians
was the native Norwegians’ somewhat higher preference for stone /brick cladding (p = 0.038, chi-square
test). However, when testing the difference with an F-test, the p-value was only 0.088. Immigrants
had a somewhat higher preference for metal sheeting, but this difference was not statistically
significant (Figure 2b). For painted or stained wooden cladding and untreated wooden cladding,
native Norwegians and immigrants had almost the same preferences (Figure 2b). Overall, there were
significant differences in the preferences for the different cladding materials (p < 0.0001, chi-square test).

No significant differences were found between native Norwegians and immigrants for the five
indoor materials. Overall, there were significant differences in indoor material preferences (p < 0.0001,
chi-square test).
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3.2. Location and House Type Preference

No significant differences were found between immigrants in the Oslo region and native
Norwegians with respect to detached and row houses. However, across all respondents, a significant
difference in the preferences between types of house was found (p < 0.0001, chi-square test). Detached
houses were the most preferred, while row houses and apartments in multistory buildings had almost
the same preference for respondents from the Oslo region. For immigrants outside the Oslo region,
apartments in multistory buildings were less preferred than other types of housing.

Closeness to stores, schools, and other services was significantly more important for immigrants
from the Oslo region than for non-Oslo region immigrants and native Norwegians (p = 0.023, chi-square
test). Closeness to family was also significantly more important for immigrants from the Oslo region
than for native Norwegians (p = 0.029, chi-square test). For immigrants outside the Oslo region,
the importance for living close to family was less important than it was for immigrants in the Oslo
region. The effect of the dummy variable was almost significant at the 5% level. When excluding
this effect, no significant effect of respondents’ region of origin was found. No significant difference
between immigrants and native Norwegians was found for the importance of closeness to friends
and acquaintances.

Finally, low price was significantly more important for immigrants, regardless of where they
currently reside, than for native Norwegians (p < 0.0001, chi-square test).

3.3. Multiple Models

Model 1 (Table 3) includes the variables that were found to be important for structural material
preferences. Concrete was the most preferred material (largest probability for 9 and 8 preferences,
left column plots, Figure 3).

Table 3. Statistics for the multiple logistic regressions.

Model 1 Model 2 Model 3
Structural Outdoor Indoor Walls &
Materials Cladding Ceilings

Summary statistics for the different models

Entropy R? (Coef. of determin.)/Gen R?

(Coef. of determin.) 0.049/0.18 0.079/0.29 0.024/0.098
N 1165 1725 2325
p-values for the independent variables in the different regressions
MStr <0.0001
ResOr 0.73 0.35 0.31
PrCity <0.0001 0.0011 0.0025
MStr x PrCity 0.021
ImpStru <0.0001
ResOr x ImpStru 0.0006
PrRur 0.0001 0.0010
PrCity x PrRur 0.0002
Mind <0.0001
Mind x PrCity 0.0033
ImpInd <0.0001
ResOr x ImpInd 0.0036
Mind x ImpInd 0.0002
MCl1 <0.0001
MCI x PrCity 0.0841
ImpCla <0.0001
ResOr x ImpCla 0.0038
MCI x ImpCla 0.014

EfSamp 0.048
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Figure 3. Profile plots showing the preferences for different structural materials, depending on the
values of various independent variables in Model 1. The profile plots show the preferences for different
structural materials, depending on the values of various independent variables in Model 1 (Table 3).
Three rows of plots are included to show how the preferences for the different structural materials
change with changes in the independent variable values. The thick vertical dashed lines indicate where
the researcher set the value of the independent variables. The distances between the horizontal lines in
the first column of plots show the probability for the different preference values. The probability for
preference 9 is the distance between the upper most line and 1.00. The distance between lines 7 and 8
shows the probability for preference value 8. The probability for the lowest preference value is between
0.00 and the lowest line. For example, in row 2, column 1, approximately 40% of the respondents
rated their preference for concrete as the highest value of 9, given by the independent variables setting
values, as shown by the vertical dashed lines. Although some of the data in Figure 2 is categorical,
the lines between categories are provided only for the ease of the visual interpretation of changes in
level from one category to the next. This figure text is partly the same as the figure text in Figure 1 in
the article of Hoibg et al. [21].

Model 1 includes a significant interaction effect between the type of structural material and
preference for living in a city. A higher preference for living in a city corresponds with an increasing
preference for steel and concrete (changes are larger for steel than concrete) rather than wood (Figure 3,
row 1 and row 2). Preference for living in a city was the only variable with a significant interaction
effect on the 5% level with the type of structural material.

The other interaction effects are mainly related to the level of structural material preferences.
Nevertheless, for respondents saying that the structural material type in general is of little importance,
the probability for the highest preference decreases the most for concrete, somewhat less for steel,
and the least for wood, compared to that of the respondents who reported that structural material was
important for them (Figure 3, row 2 and row 3). However, the probability for the lowest preference
increases the most for wood with the respondents saying that the structural material type in general
is of little importance, compared to that of the respondents who stated that structural material was
important (Figure 3, row 2 and row 3). Model 1 also includes a significant interaction effect between the
respondent’s region of origin and the importance of the structural material. For the respondents saying
that the type of structural material was of little importance, the immigrants responded with lower
preferences than the native Norwegians (Figure 3, row 3). A significant interaction effect between
preferences for living in cities and preferences for living in rural areas was also included. This effect
only affected the levels of preferences across the different structural materials.
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An interaction effect between the type of structural material and the respondent’s region of
origin was also tested, but it was not significant. This result means that the differences in preferences
between the different structural materials were not significantly different between immigrants and
native Norwegians.

Model 2 (Table 3) includes variables that were important for the preferences for the different
materials used for outdoor cladding. Stone/bricks were the most preferred cladding material,
followed by painted or stained wood. Metal sheeting and untreated wood were the least preferred
(Figure 4, row 1, column 1). Model 2 includes an interaction effect between the type of material for
outdoor cladding and preference for living in a city, even though it was only significant at the 8.4%
level. The interaction effect resulted in higher preferences for stone/bricks than for the other materials
when preferences for living in a city were high (Figure 4, row 1 and row 2). A significant interaction
effect between the type of material for outdoor cladding and the importance of the material used for
outdoor cladding was also included in Model 2. The interaction effect resulted in fewer differences
in preferences between the different types of claddings when the importance of the material used
for outdoor cladding was small (Figure 3, row 2 and row 3). Model 2 also includes a significant
interaction effect between the respondent’s region of origin and the importance of the materials
used for outdoor cladding. For respondents saying that the material used for outdoor cladding was
not important, the native Norwegians responded with higher material preferences in general than
immigrants (Figure 4, row 3). Higher preferences for rural living adjusted the level of the fitted lines,
thus resulting in a general increase in preferences across the different cladding materials (Figure 4, the
last column of plots).
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Figure 4. Profile plots showing the preferences for different outdoor cladding materials, which depend
on the values of the different independent variables in Model 2. Three rows of plots are included in the
figure to show how the preferences for the different outdoor cladding materials change with differing
settings of the independent variables. This figure text is partly the same as that in Figure 4 in the article
of Heibg et al. [21].

Model 3 includes the variables found to be important for the preferences for different materials
used on indoor walls and ceilings (Table 3). Model 3 shows that lacquered, stained or painted wood,



Forests 2018, 9, 504 10 of 14

and paint or wallpaper on different boards were the most preferred (Figure 4 first row). Paint or
wallpaper on concrete together with untreated wood were the least preferred indoor materials for
respondents that did not prefer to live in a city (Figure 5, row 1). When respondents preferred to live in
a city, the preference for untreated wood was the lowest (Figure 5, row 2). Respondents who preferred
to live in a city and also said that the material used on indoor walls and ceilings was of low importance,
preferred paint or wallpaper on concrete the most (Figure 5, row 3). For these respondents, lacquered,
stained, or painted wood together with untreated wood were the least preferred materials (higher
probability for the lower preferences).
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Figure 5. Profile plots showing the preferences for different indoor materials, which depend on
the values of the different independent variables in Model 3. The four rows of plots are included
in the figure to show how the preferences for the different indoor materials change with changes
in independent variables. This figure text is partly the same as that in Figure 3 in the article of
Hoibg et al. [21].

Respondents with low preferences for living in large cities who also said that the material used on
indoor walls and ceilings was of low importance had relatively equal scores for the different materials
(Figure 5, row 4). When the materials used on indoor walls and ceilings was of low importance,
the native Norwegians gave a higher score for all materials than the immigrants. Nevertheless,
the relative difference between the different materials did not vary much between native Norwegians
and immigrants.
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4. Discussion

Craig et al. [15] found relationships between material traditions and material preferences,
Vasanen [1] found that choices are related to familiarity, and Hauge and Kolstad [20] suggested
that there might be differences between genders or among ethnicities and cultural backgrounds with
respect to what the interior and exterior of a house says about the owner. Accordingly, we could
expect to find differences between native Norwegians and immigrants regarding material preferences
since the two groups have different building cultural backgrounds and different experiences with
regard to building environments. However, only small differences were found between the two groups.
Even with the extensive use of wood in one- and two-story houses in Norway, which represents
approximately 78% of housing [14], the structural material preferences of Norwegians did not differ
from those of immigrants. For both groups, concrete was the most preferred structural material,
followed by steel. Wood was the least preferred. Since native Norwegians also had a significantly
higher preference for stone/brick cladding than immigrants, and the immigrant group in this study
have a building culture background from areas where wood is less frequently used and stone is more
frequently used, the strong Norwegian wood tradition outside cities appears to play almost no positive
role for wood used in a city context.

However, the overall high preferences for concrete and low preferences for wood fit well with
the material tradition [15] in cities. Concrete is the dominant structural material in large buildings in
Norway [23], while wood structures in multistory city buildings are uncommon. It therefore seems
that preferences are mostly related to city building material traditions. However, according to the
hypothesis of the material traditions in cities, we would not have expected painted or stained wooden
cladding to fare that well in the evaluation. The visual presence of wood in landmark buildings and a
general focus on wood as a natural and renewable resource may have influenced general attitudes.
The diverse profiles and variety of colors associated with timber architecture may have had a positive
impact on the acceptance of wooden cladding also in an urban setting.

Nevertheless, the most preferred cladding material was stone/bricks, which is also a common
city cladding material. This finding is in accordance with those of McManus and Baxter [24],
Craig et al. [15], and National Association of Home Builders (NAHB) [11], who found bricks to be
the most preferred outdoor cladding material. The high preference for stone/bricks, particularly for
native Norwegians, might be related to attitudes connected to the upmarket status, since stone and
brick claddings are more expensive than the other cladding materials. It might also be related to
the high focus in Norway on the maintenance and durability of claddings [21] and that stone bricks
are regarded to be the most durable [15], which also fits with the finding of increasing differences
in preferences among cladding materials for respondents that are more concerned about outdoor
cladding (Figure 4, row 2 and row 3).

Our findings show that there are other factors that have a stronger influence on respondents
material preferences in city buildings than if they come from a country where wood is an uncommon

7

building material, or from a country where wood is extensively used. We found some significant
differences between the two groups of dwellers studied. However, most of the differences with regard
to material preferences were related to different attitudes, such as preferences regarding where the
respondents wanted to live. Since increased preferences for city living increased the preferences for
materials that are common in cities, individuals who prefer city living to a greater extent identify
themselves with buildings made of materials that are common in cities rather than buildings made of
materials that are more common outside cities. This finding is in accordance with those of Nasar and
Kang [17] and Sadalla and Sheets [18], who say that the exterior of a house might convey a meaning
about the owner to others, and Despreés [19], who found that people might use the house to define
identity. Higher preferences for city living combined with higher preferences for common city building
structural materials (Figure 3, row 1 and row 2) therefore fits well with the expected relationship
between tradition and material preferences in a city context, personal tradition, and residential choice
from a life style perspective [16], and other choices related to familiarity [1]. This finding is also
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in accordance with our findings on residential choice, where we found that immigrants and native
Norwegians inside the Oslo region prefer apartments in multistory buildings more than immigrants
outside the Oslo region, who preferred apartments in multistory buildings the least.

Within the category of respondents who prefer to live in a city and said that the material that
is used indoors is not important, the highest preferred indoor material was paint or wall paper on
concrete, while for the respondents who said that indoor materials was important, paint or wallpaper
on concrete was one of the least preferred materials. Our study therefore shows that there were
different preferences for using concrete as a structural material and concrete used as an indoor wall
and ceiling material, but that this difference depended to a large extent both on the respondent’s
attitudes regarding the importance of indoor material use and preferences for living in a city (Figure 5,
row 2 and row 3 and Figure 3). The experience of concrete as a “cold” absorber of body heat radiation
might be the reason why respondents who both prefer city living and said that indoor materials are
important state low preferences for indoor concrete surfaces. Mechanical resistance and noise related
to the boring of holes and simple interior modifications may also play a role. Our findings show that
for concrete structures, inner surfaces other than paint or wallpaper on concrete should be considered.

It is logical that the same materials see different preferences for structural use and indoor surface
use because each fulfills different needs. For visual surfaces, both visual and tactile properties are
important. Brandt and Shook [25] found that consumers” quality attributes for forest products are
usually visual or tactile. Consumer preferences for wood are found to depend on harmony, activity,
and social status [26]. Harmony is related to homogeneity [27], while a positive relationship between
visual homogeneity and preferences is found for decking materials [28]. For structural materials,
physical properties such as strength properties, fire safety, and sound insulation are more important.

The correspondence of preferences may be attributed to the common features of all urbanizing
regions and may also relate to the fundamental role of buildings as the stable framework for social
life. In Norway, the functional and technological standards of buildings are homogenous and highly
regulated on governmental and municipal levels. Rental housing constitutes a very small part of the
housing market. Varieties of individual and shared ownership dominate, also among immigrants.
The typical, cooperative housing associations in Oslo require participation in decisions regarding
maintenance and investments, which may be a strong integrating factor that may influence attitudes
towards the design and materiality of buildings.

5. Conclusions

Our findings provide a few primary insights into consumer preferences for city-based housing in
Norway. First, with respect to material preferences in city housing, there are only minor differences
between Norwegian natives who represent countries where wood is extensively used in houses outside
cities and immigrants coming from a country where wood is hardly used at all. Differences that do
exist between respondents are more related to where an individual would prefer to live. Second,
despite the longstanding tradition of wood use in single-family houses in Norway, other materials that
have traditionally been used in city buildings are more preferred. The preferences seem, therefore, to be
more related to material traditions and to the context in which the materials are used. Individuals who
prefer city living seem to a greater extent to identify themselves with buildings made of materials that
are common in cities rather than with buildings made of materials that are more common outside
cities. Since the material tradition and the context seem to be important factors for consumers,
consumer information is important when a material is introduced in a new context. Landmark wooden
city buildings for housing are a useful tool for developers to introduce, teach, and make wood more
familiar in a city context.

6. Limitations

As our goal was not the generalization of a population, but rather to compare two groups
of Norwegians, we did not attempt to obtain a pure random sample. With respect to immigrant
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participants, our sample size was smaller than ideal. This made the result less robust and hindered
our ability to validate the models. Additionally, the variation within the immigrant group was large
since they come from different continents and countries. This large variation may have decreased the
probability of finding significant effects.
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