(" [T ] Tampere University
of Applied Sciences

Please note! This is a self-archived version of the original article.

Huom! Tama on rinnakkaistallenne.

To cite this Article / Kayta viittauksessa alkuperaista lahdetta:

Savolainen, J.M., ligin, H.E., Oinas, E. & Karjalainen, M. (2022) Finnish Multi-Story Timber-

Framed Apartment Buildings: Tampere Residents’ Perspectives. Buildings 2022, 12(11),
1998.

DOI: https://doi.org/10.3390/buildings12111998

TAMPEREEN AMMATTIKORKEAKOULU
Kuntokatu 3, 33520 Tampere www.tuni.fitamk | p. 0294 5222



https://doi.org/10.3390/buildings12111998
http://www.tuni.fi/tamk

kT buildings

Article

Finnish Multi-Story Timber-Framed Apartment Buildings:
Tampere Residents’ Perspectives

Jussi Matias Savolainen '*, Hiiseyin Emre Ilgin

check for
updates

Citation: Savolainen, J.M.; Ilgin, HE.;
Oinas, E.; Karjalainen, M. Finnish
Multi-Story Timber-Framed
Apartment Buildings: Tampere
Residents’ Perspectives. Buildings
2022, 12,1998. https://doi.org/
10.3390/buildings12111998

Received: 3 October 2022
Accepted: 14 November 2022
Published: 16 November 2022

Publisher’s Note: MDPI stays neutral
with regard to jurisdictional claims in
published maps and institutional affil-

iations.

Copyright: © 2022 by the authors.
Licensee MDPI, Basel, Switzerland.
This article is an open access article
distributed under the terms and
conditions of the Creative Commons
Attribution (CC BY) license (https://
creativecommons.org/licenses /by /
4.0/).

2,%,1 2

, Eveliina Oinas 3 and Markku Karjalainen

Built Environment and Bioeconomy, Tampere University of Applied Sciences, 33520 Tampere, Finland
School of Architecture, Faculty of Built Environment, Tampere University, 33720 Tampere, Finland
Lantinen Palvelualue, Suomen Metsédkeskus, 33200 Tampere, Finland

Correspondence: emre.ilgin@tuni.fi

@ N =

t These authors contributed equally to this work.

Abstract: This study aims to understand the views and experiences of Tampere residents in Finland
about multi-story timber-framed apartments and wooden structures through a questionnaire. The
151 responses highlighted two main issues: (1) multi-story timber-framed apartments were rated
as a good product in terms of user satisfaction, which was based on the following findings: (1a) for
most of the respondents, the apartment had fresh air and a suitable temperature on cold winter days;
(1b) the majority felt safe living in a multi-story timber-framed apartment; (1c) respondents generally
were satisfied with the soundproofing, except for the disturbing noises from the upper floor and the
stairwells; (1d) residents” opinions were mainly positive regarding most of the functional features
such as storage facilities, the location and access roads of the building, exterior facade, and wood
visibility level; (2) there exists a demand for multi-story timber-framed residential buildings in the
market, especially in the customer segment, which is defined as ‘environmentalist’. This was based
on the following findings: (2a) living in an environmentally friendly, low-carbon, natural-material
apartment, cozier living in a timber-framed apartment, and meaningful use of wood in interiors
were notably more important for the extremely satisfied residents; (2b) building facades, and floors
and ceilings inside the apartment were the places where the use of wood was most desired in the
apartment. This article is intended to be a guide for key construction experts, e.g., architectural
designers and developers to better understand and meet the demands and needs of timber-framed

apartment residents in Finland.

Keywords: wood/timber; residents; Tampere; Finland

1. Introduction

As in other regions, Finland has also been significantly affected by global urbanization
and the accompanying increase in the trend of building construction [1-12]. It is estimated
that this rate will reach about 90% by 2050, with more than 80% of the Finnish population
currently living in urban environments. This will lead to continued growth in the amount
of working population and thus the number of urban residents in Finland’s major cities
such as Tampere [13].

In this sense, the construction of multi-story timber buildings can make a significant
contribution to meeting the residential needs driven by increasing urbanization [14]. As
in many other states that internalized a forest-based bioeconomy, in Finland, where the
construction of multi-story wooden buildings has been promoted since the early 90s, these
structures have the potential to create sustainable business opportunities, seen as the key
to a bioeconomic transition [15].

It should be underlined here that, in line with the Finnish Government’s bioeco-
nomic policy for a carbon-neutral environment by 2035 [16], as pioneering, recyclable, and
sustainable technologies, engineered timber products play a significant role in reducing
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construction-based carbon emissions and embodied energy consumption [17-20] for the
transition to a bio-based circular economy in a sustainable manner [21].

Furthermore, the wooden structure provides significant advantages in the fight against
the climate crisis, as it can be used in place of other building materials to mitigate green-
house gas emissions, but it also has unique characteristics, such as storing massive amounts
of carbon [22-24]. Besides being used as a building material, wood can be reused as a raw
material for other buildings after its service life [25,26]. The use of wood indoors contributes
to aesthetically pleasing environments, preservation of physical health, emotional state,
and comfort of life [27-29].

It should be noted that a properly designed and built timber structure is as fireproof as
structures made of other materials. For instance, the same 60 min fire resistance requirement
is applied to timber-framed residential buildings as to reinforced concrete apartments. In
Finland, great attention is paid to the fire safety of timber buildings. The new regulation on
fire safety in buildings, which came into force in 2018, aimed to clarify the execution and
predictability of construction [30]. The new regulation allows the fire-safe usage of massive
timber in the construction of 8-story residential buildings. Even more visible wood can be
used for interior surfaces, as long as the structural and separating structural members can
tolerate the time required for fire resistance. This arrangement allowed greater growth in
wood construction than before but also imposed more stringent restrictions, e.g., the use of
obligatory sprinkler systems.

Additionally, according to the Finnish fire code [30], inside the building, in P2 fire class
3-8-story timber apartment buildings, visible wood surface with fire class D is allowed
without restriction: on floors, non-load-bearing and non-fire section walls, and: 20% in
the surfaces of load bearing and fire section walls and ceilings. According to the fire
regulations, other wooden surfaces (such as CLT) must be covered with a 10-min A2 fire
class board (such as gypsum board) in 3—4-story timber apartment buildings and a 30-min
A2 fire class board in 5-8-story timber apartment buildings [31]. Furthermore, all apartment
buildings with more than 2-story must withstand a fire for 60 min, no matter what material
they are made of. In all apartment buildings up to the 8-story (both timber and similar
reinforced concrete apartments), the fire zone stairwell is sufficient, and the balconies
serve as emergency exits. Timber-framed apartments with more than 2-story must have
automatic extinguishing equipment (sprinkler system). The balconies of these apartments
are also equipped with a sprinkler system.

As a result, multi-story apartment buildings, in which wood is used as the primary
construction material, have found the opportunity to become increasingly widespread in
Finland due to government support and incentives [32]. In connection with this, many
studies have been carried out on different construction solutions based on the usage
of engineered wood products with their technical characteristics in the Finnish context
(e.g., [33-40]). Additionally, several studies are focusing on timber as a construction material
in buildings from the point of view of key construction stakeholders, e.g., architectural and
structural designers, and contractors (e.g., [41,42]).

However, despite its increasing reputation in the construction sector and civil society
worldwide and in Finland [43], a user- or consumer-oriented approach dominated by
perceptions, experience, or views is still lacking in this discussion, especially in terms
of residential construction [44,45]. Furthermore, understanding is limited concerning
consumer value expectations in the Finnish multi-story construction markets, which is
critical to decision-making processes and the success of user-centered business strategies in
the bioeconomy [46—48]. Identifying users’ attitudes towards new building methods play a
critical role in spreading these practices, thus contributing to the transition to a forest-based
bioeconomy in the Finnish context [49].

Among the limited number of studies on the attitudes of residents or users toward
wooden buildings in Finland, Karjalainen [50] conducted a survey of residents of seven
of Finland’s first timber-framed apartments between 1998 and 1999 with a response rate
of over 81% (197 out of 242). Similarly, Karjalainen and Ilgin [51] conducted a survey of
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multi-story timber-framed apartment buildings in Finland in 2017 through a question-
naire and the response rate was over 52% (308 out of 585). In both surveys [50,51], results
mainly highlighted that: (a) occupants’ attitudes towards wooden apartment buildings
were positive; (b) positive perceptions regarding sound insulation, indoor climate, and
coziness were identified; (c) there was a request for more wood inside the building and
more wooden apartments. Based on Karjalainen’s survey study above, Karjalainen and
Ilgin [50,51] conducted a comparative study through questionnaires (1998-1999 and 2017)
on Finnish dwellers” attitudes towards multi-story timber-framed apartment buildings.
Karjalainen et al. [52] examined Finnish suburban residents’ preferences for livable housing
regions via a questionnaire, considering their perception of timber as a construction material.
Their survey results mainly showed that: (i) the majority supported life in one- to two-story
buildings and low-density residential environments; (ii) the attitudes of the participants to-
wards the usage of timber in construction are mostly very positive; (iii) cost-competitiveness
were issues of skepticism. Karjalainen et al. [53] focused on Finnish dwellers’ attitudes
toward timber facade refurbishment and extra story construction via a survey study. The
results mainly indicated that: (a) the attitude of residents was generally positive for timber
facade refurbishment and extra story construction; (b) respondents mostly thought will
increase the attractiveness of timber facade refurbishment and extra story construction in
inhabited zones; (c) the majority of them were positive about the facade refurbishment,
particularly in timber. Viholainen et al. [54] studied how homeowners perceive wood
before and after living in a wooden house for a year. The results of their study indicated
that traditions and memories related to wood affect consumers” appreciation, for example,
regarding the coziness of a wooden home. The environmental, physiological-technological,
visible, and well-being characteristics of wood as a structural material were analyzed from
consumers’ perspectives by Lahtinen et al. [55]. According to their analysis results, there
were two main user classifications based on their perceptions of the sustainability benefits
of wood, i.e., the ones favoring ecological and physio-technological benefits of wood and
the ones favoring aesthetic and well-being benefits of wood. In addition to Finland, various
studies have been conducted on consumer perception of the use of wood as a construc-
tion material in other countries (e.g., [28,56]). Besides this, some perceptual research has
concentrated on the usage of timber in interiors and furniture (e.g., [57-59]).

In the Finnish context, as in other regions, there are very limited studies [49-51] in
the literature on the views and experiences of residents about multi-story timber-framed
apartments and wooden structures. This paper aimed to fill this gap, based on the resident
survey of multi-story timber-framed apartments in the city of Tampere from a multidimen-
sional perspective. These dimensions include background information, recommendation to
move to a timber-framed apartment, basic, functional, and emotional features of the apart-
ment buildings, the location and functionality of the apartment building, the places where
the use of wood is most desired, other thoughts about living in a multi-story timber-framed
apartment building, and residents’ comments and advice to designers and developers of
these buildings.

Tampere is Finland’s second-largest city and third-most populous individual munic-
ipality, located in the western part of Finland. Today, as the most populated inland city
in the Nordic countries, Tampere is one of the main urban, financial, and cultural hubs
in the whole inland region. In line with Tampere’s carbon-neutral plan until 2030, it is
vital to develop residential projects focused on user demands, especially in order to make
timber-framed apartment building constructions, which have increased in recent years,
more sustainable [60]. In this sense, this study, which focuses on the views and experiences
of Finnish residents regarding multi-story timber-framed apartments, is critical.

In this paper, timber or wood refers to engineered wood products [61], e.g., cross-
laminated timber, and laminated veneer lumber. The remainder of this work is structured
as follows: First, a description of the materials and methods is presented. This is followed
by findings based on a survey of Tampere residents. After that, a comprehensive discussion
section is provided. Finally, the conclusions are given.
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The study aimed to understand Tampere residents’ perspectives on multi-story timber-
framed apartment buildings. In doing so, this study attempted to identify background
information of surveyed residents, recommendations to move to a timber-framed apart-
ment, basic, functional, and emotional features of the apartment buildings, the location and
functionality of the apartment building, the places where the use of wood is most desired,
other thoughts about living in a timber-framed apartment building, and residents’ feedback
to designers and developers of multi-story timber apartment buildings.

2. Materials and Methods

This research was conducted through a literature survey and questionnaires conducted
between May and June 2022 in Finnish. In the survey (Appendix A), the residents of
9 multi-story timber-framed apartment buildings in Tampere were selected as the target
group. The survey was carried out as part of the Wood Expertise for Pirkanmaa project
and the Timber-framed Apartment Building for Growth project in Pirkanmaa.

The main population of the material was 465 households, including Finnish-speaking
people, ranging in age from under 30 to over 70 in Tampere. The buildings are located in
the suburbs of Tampere, Hervanta, Harmald, Kauppi, Niemenranta, and Vuores (Figure 1).
Hervanta is a large suburb or satellite city of Tampere and is located approximately 10 km
south of the city center (Figure 2). Hirmala is the southwestern part of Tampere. Kauppi
is in the eastern part of Tampere and is part of the larger Sampo district. Niemenranta is
a district of Tampere, located approximately four and a half kilometers from the center.
Vuores is an area located on the border of Tampere and Lempééld in the Pirkanmaa region
(Figure 3). The selected buildings are comparable as they are located in the same geographic
area and were all built fairly recently.
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Figure 1. Hervanta, Harmaild, Kauppi, Niemenranta, and Vuores on the map.



Buildings 2022, 12, 1998

5o0f 24

Figure 3. Vuores (source: Wikipedia).

The survey aimed to find out how the newest multi-story timber-framed apartments
meet the needs of the residents and to find out the residents’ views on how wood should
be used in buildings in the future, as they are the most important experts. The analyzed
multi-story timber-framed apartment buildings were built between the years 2016 and
2022, and they had a height of between 4 and 8 stories. The area range of apartments in
VTS—Koukkurannankatu 10, VIS—Rautalepédnkatu 2, As Oy Tampereen Tuohi, As Oy
Tampereen Tohtori, As Oy Tampereen Harméldnsydan, As Oy Tampereen Niemenrannan
Rantapuisto, TOAS—Kauppi, TA Aihkinkatu 6, A-Kruunu Tampereen Honkakuusenkatu
5 are (30-74 m?), (30-90 m?), (25-49 m?), (30-59 m?), (30-74 m?), (25-59 m?), (25-49 m?),
(30-90 m?), (30-90 m?), respectively. In addition, the heating system of all surveyed
apartments is district heating. Timber-framed apartments do not differ from traditional
reinforced concrete apartments in terms of heating and ventilation technology. The floor
plans and surface areas of timber-framed apartments are also similar to those of reinforced
concrete apartments.

The responses were handled anonymously, and no personally identifiable data were
collected or used in the analysis phase. The response rate was 33% (151 out of 458) due
to the reluctance of the residents who participated in the survey. The number of re-
sponses of the analyzed apartments was as follows: VIS—Koukkurannankatu 10, Vuores
(n =11) (Figure 4), VIS—Rautalepankatu 2, Isokuusi (n = 12) (Figure 5), As Oy Tampereen
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Tuohi—Toivonkuja 3, Hirmaéla (n = 3) (Figure 6), As Oy Tampereen Tohtori—Tieteenkatu 9,
Hervanta (n = 11) (Figure 7), As Oy Tampereen Harméldansyddan—Tarmonkuja 4, Har-
maéld (n = 9) (Figure 8), As Oy Tampereen Niemenrannan Rantapuisto—Raamikatu 32,
Niemenranta (n = 5) (Figure 9), TOAS—Kauppi, Kuntokatu 11 A (n = 36) (Figure 10), TA
Aihkinkatu 6 /Honkakuusenkatu 5, Isokuusi (n = 30) (Figure 11), and A-Kruunu Tampereen
Honkakuusenkatu 5/ Aihkinkatu 6 (n = 34) (Figure 12).

(b) (©)

Figure 5. VTS—Rautalepankatu 2, Isokuusi: (a,b) exterior views; (c) interior view (photos courtesy of
Suomen metsikeskus).

Figure 6. As Oy Tampereen Tuohi—Toivonkuja 3, Hairmala (photo courtesy of Suomen metsikeskus).
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(b) (©)

Figure 7. As Oy Tampereen Tohtori—Tieteenkatu 9, Hervanta: (a) exterior view; (b,c) interior views
(photos courtesy of Suomen metsékeskus).

Figure 8. As Oy Tampereen Hirméldnsydan—Tarmonkuja 4, Harmaéla (photo courtesy of Suomen
metsdkeskus).

(b) (c)

Figure 9. As Oy Tampereen Niemenrannan Rantapuisto—Raamikatu 32, Niemenranta: (a) exterior
view; (b,c) interior views (photos courtesy of Suomen metsédkeskus).
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(b) (c)

Figure 10. TOAS—Kauppi, Kuntokatu 11 A: (a) exterior view (photo by Hiiseyin Emre Ilgimn);
(b,c) interior views (photos courtesy of Suomen metsédkeskus).

(b) (c)

Figure 11. TA Aihkinkatu 6/Honkakuusenkatu 5, Isokuusi: (a) exterior view; (b,c) interior views

(photos courtesy of Suomen metsakeskus).

Figure 12. A-Kruunu Tampereen Honkakuusenkatu 5/Aihkinkatu 6 (photo courtesy of Suomen
metsdkeskus).
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In addition to the following preliminary information in the invitation letter—the main
aim of the survey, the name of the project it is a part of, and the contact information of the
people who conducted the survey—this statement was given: “The building you live in
is one of the newest multi-story timber-framed apartments built in Finland. According to
the current fire code in Finland, residential apartment buildings with more than 2-story,
timber frames, and facades can be built up to 8-story and even higher floors with functional
fire design. Since 1995, 2-story timber-framed apartments with a total of 4150 apartments
have been built around Finland. In addition, there are about 10,000 new timber-framed
apartments under construction. The popularity of timber-framed apartment buildings has
increased in recent years, mainly due to environmental concerns”.

It should be noted that the fire safety levels provided by wooden buildings in Finland
have increased over the last decade. To date, double security measures are still common to
protect a wooden structure against the risk of fire [62]. As a result of these measures (e.g.,
sprinkler system), fire safety was not a concern among Finnish residents. In a study con-
ducted between 1998 and 1999 [50], timber-framed apartments were evaluated positively
in terms of fire safety. Similarly, in 2017, research [51] among timber-framed apartment
residents showed that the fire safety of their buildings is quite satisfactory due to technical
measures (i.e., fire alarm system, automatic sprinkler system). These findings were con-
firmed by the findings of another recent Finnish study conducted by Viholainen et al. [54].
As these findings showed, fire safety in timber-framed apartments is a positive rather than
a concern among Finnish residents, and these apartments are perceived as safer against
fire risk compared to concrete apartments. Thus, the fire safety phenomenon was not
specifically addressed in this study.

The main idea of the questionnaire design was to indicate general satisfaction and its
components through separate sets of questions. The Net Promoter Score (NPS) was used as
a general satisfaction indicator. In the NPS system, the respondents are divided into three
groups based on a single question: would you recommend the service/product to your
friend or colleague? The three groups are detractors, passives, and promoters. The scale is
0 to 10, and answers 0 to 6 are recognized as ‘detractors’, 7 and 8 as ‘passives’, and 9 and 10
as ‘promoters’ [63].

To analyze the components the satisfaction, the questions were divided into three
sets, basic needs, functional needs, and emotional needs, according to the customer need
categorization of Lundstrom et al. [64]. The questions were formed into statements that
reflect the customer needs that are supposed to be fulfilled by the built environment, and the
answers were given on a scale of 1 to 5 where 1 completely disagreed and 5 was completely
agreed (in between there was somehow agree/disagree and neural). The logic in using this
categorization is to map, how fulfilling needs that belong to different categories affect the
level of respondents’ satisfaction.

According to an earlier study with a similar setup [65], there are two hypotheses
when using Lundstrom et al. [64] categorization: (1) Fulfilling basic needs does not trigger
promoter-level satisfaction, but the inability to serve basic needs probably leads to detractor
behavior. (2) Promoter-level satisfaction is triggered by the aligned bundle of needs that
are fulfilled properly. The bundle includes needs from every category but reaching the
promoter level of satisfaction does not require fulfilling every need, on the contrary, people
allow even significant lacks, if the alignment of the selected needs is achieved correctly.

In line with these hypotheses, this study was designed to recognize the features of
timber-framed multi-story buildings that can form an attractive alignment of fulfilled needs.
Yet the study was designed to recognize whether some basic need-related features have not
been delivered properly, and thus the detractor behavior was instigated.

Additionally, questionnaire items were designed considering previous perceptual
studies on wood construction (e.g., [49-51]) and expressed equally in positive and nega-
tive formats to avoid any bias. In the questionnaire of this study (Figure 13), five-point
Likert-type scales, NPS on a scale from ‘not at all likely (0)—extremely likely (10)" as
mentioned above, multiple choice, and open answer options were given. In the survey
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questionnaire consisting of 20 questions in total, general information about the residents
and their residency (e.g., address, gender, age, apartment size, the form of residence) of the
apartment was requested in the first 9 questions. In the following two questions, they were
asked about their experience with the timber-framed apartment and how much they would
recommend moving to a wood-framed apartment to their acquaintances. In the first two of
the next three questions, participants were asked to rate the basic features of their apartment
building (e.g., suitable temperature, safeness, disturbing sound), and in the last question,
the functional features (e.g., cooking facilities, storage premises) on a five-point Likert-type
scale was used (from strongly disagree to strongly agree) and open answers. In questions
15 and 16, surveyed residents were asked to evaluate the location and functionality of
their apartment building on a five-point Likert-type scale and open answers. In the next
question, perceptual questions about living in a timber-framed apartment building (e.g.,
residential satisfaction, coziness) were asked. In question 18, the participants were asked
where they would like more wood to be used in timber-framed apartments. The last two
questions of the survey were about living in a timber-framed apartment and feedback for
designers and developers, demanding open answers.

Conducting survey questionnaires by
mail and online (May-June 2022)

458 Finnish-speaking householders
ranging in age from under 30 to over 70

151 responses received

(response rate of 33%)

A —background information B —basic features C—functional features
of the apartment in the apartment
I I I
D —location and functionality E—emotional features F—places where the use of
of the apartment building in the apartment wood is most desired
I I I
G—other thoughts H—recommendation to move I—feedback
to a timber-framed apartment

Figure 13. Research methodology.

3. Results
3.1. Background Information

Surveyed participants mostly resided in newly constructed multi-story timber-framed
apartment buildings, TOAS—Kauppi, Kuntokatu 11 A (24%), TA Aihkinkatu 6/Honkaku-
usenkatu 5, Isokuusi (20%), and A-Kruunu Tampereen Honkakuusenkatu 5/ Aihkinkatu 6
(23%). Participants were predominantly female (>62%) and under 30 years of age (>60%).
About twenty percent of the residents were between the ages of 30 and 40. The size of
their apartments was single (34%), double (34%), triple (23%), and quadruple room (23%),
respectively, in percentile order. The area of their apartments was mostly 30-39 m? (34%),
followed by 30-39 m? (24%). In terms of households, one adult household dominates with
58%, followed by two adults with 42%. Among the forms of residence, apartments for
rent were preferred with a dominant rate of 80 percent. The floor of the flat where the
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participants live was as follows, in order of percentile majority: fourth floor (25%), second
floor (22%), third floor (18%), and first floor (13%). While the overwhelming majority of the
respondents (>83%) lived in a multi-story timber-framed apartment for less than a year, the
rate of those who lived between 1-2 years was 11%. All surveyed residents were aware
that they lived in a multi-story timber-framed apartment.

3.2. Recommendation to Move a Timber-Framed Apartment

NPS was selected to provide an overall glance at the level of satisfaction of each
respondent. The system relies on a single question “how likely are you to recommend the
product or service to a friend or colleague”, i.e., “how much they would recommend moving
to a wood-framed apartment to their friends or acquaintances” and based on answers on a
scale of 0 to 10 the respondents are divided into three categories: detractors (0-6), passives
(7-8), and promoters (9-10). The main idea is to probe the share of customers, who probably
will make unprompted actions to promote the company, and thus will support the business.
In addition, the score considers the unprompted actions to warn about the bad customer
experience, as the score is calculated by subtracting the detractors from the promoters, and
the result is divided by the number of all respondents [63].

Promoters — Detractors

P =
NPS All respondents

In this survey, as seen in Figure 14, the NPS calculated from all respondents was 31
(n =151, promoter f = 72, passive f = 54, detractor f = 25). Almost half of the respondents
recommended moving to a timber-framed apartment. The result was further analyzed in
the discussion section.

(7]
[-%
z
36% 48%
n=54 n=72
0% 20% 40% 60% 80% 100% 120%
M Detractor Passive ™ Promoter

Figure 14. Recommendation to move to a timber-framed apartment.

3.3. The Basic Features of the Apartment

Figure 15 highlights the main features of the apartment in which the surveyed Tampere
residents live. Most of the respondents (the total occurrence of “strongly agree” and “agree”
options > 72%) thought that timber-framed apartments had a suitable temperature on cold
winter days, while it came to summer days, the ratio of those who (strongly) agree with
37% and (strongly) disagree with 36% was very close to each other. The vast majority
of respondents (>88%) thought they had fresh air in the apartment. In support of these
results, dissatisfaction with the indoor temperature of the apartment in summertime and
satisfaction with it in the wintertime is expressed in the following open answers.

Similarly, most (88%) felt safe living in a timber-framed apartment. Most of the
participants stated that there was no disturbing noise from outside, from the stairwell,
from the neighboring apartment, and from downstairs and the satisfaction rates (the total
occurrence of “strongly agree” and “agree” options) in question are as follows: 60%, 64%,
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75%, and 78%. However, when asked about the upstairs, 48 percent of residents said they
were not bothered by the noise. As seen below, in open answers that support the above
results but provide more specific information, the participants brought up the noise coming
from the upstairs, neighboring apartment, outside, and stairwell, respectively.

According to the open responses (101 responses) in this part of the study, the most
frequently mentioned issues related to timber-framed apartments by the participants are
listed below in order of importance (Note: some responses have addressed more than
one issue.):

(1) Disturbing noise from upstairs (impact sound): 38 responses;
(2) Unsuitable temperature on summer days: 26 responses;

(3) Disturbing noise from the neighboring apartment: 24 responses;
(4) Disturbing noise from outside: 23 responses;

(5) Disturbing noise from the stairwell: 18 responses;

(6) Suitable temperature on winter days: 18 responses;

(7)  Fresh air inside: 10 responses;

(8) Dry air in wintertime: 10 responses.

The basic features of the apartment

20% 30% 40% 50% 60% 70% 80% 90% 100%
94% 37.6% 3%
27.7% 27% 25% ©10.8%
40.4% 8%
40.7% e 4a3%
25.2% CT79% 31.8% o 278%
19.2% 6% 29.1% o 351%
4% 31.1% S sMA%
24% 13.3% 17.3% e 307%
18.7% e _593%

B strongly disagree disagree M neutral agree M strongly agree

1— Apartment has a suitable temperature when cold during the year.
2— Apartment has a suitable temperature when warm during the year.
3—Apartment has fresh air inside.

4— A timber-framed apartment building feels safe to live in.

5—No disturbing noises from outside the apartment.

6—No disturbing noises from the stairwell in the apartment.

7—No disturbing noise from the neighboring apartment.

8 —No disturbing noise from upstairs.

9—No disturbing noise from downstairs.

Figure 15. The basic features of the apartment.

3.4. The Functional Features of the Apartment

Figure 16 indicates the functional features in the apartment in which the surveyed
Tampere residents live. According to the responses given by 151 participants, it was
observed that they were generally satisfied (>70%) with the functional aspects of the timber-
framed apartments they lived in, excluding the sauna. Washing, chore, and recreational
facilities came to the fore with rates exceeding 90 percent (the total occurrence of “strongly
agree” and “agree” options) among the activities where the functional opportunities offered
by the timber-framed apartment were suitable, followed by sleeping (84%) and laundry
(81%), respectively. On the other hand, when it comes to sauna facilities, half of the
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participants were satisfied with the adequacy of the functional facilities of the apartment
building, while a third took a neutral stance.

M 79% 6%

1.9 2.7% 4.6% 27.8% o 836%
e c% = 338% 22.5% e 278%
M 66% " 106% 31.1% S 497%
2.7% 6.6% 43% e 877%
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e 106% 93% 39.7% e 371%

W strongly disagree disagree M neutral strongly agree M agree

The functional features in the apartment

29.8% e 543%

1—Some areas to wear, take off, and store are very convenient for your use.
2—1It is very useful for storing food and utensils, for cooking and eating in convenient

places.

3—You have adequate and very useful convenient storage facilities.
4—Some facilities are very convenient for you to use for sleeping.
5—Some facilities are very convenient for your use for washing.

6—Some facilities are very suitable for saunas.

7—Some facilities are very suitable for laundry.

8—Your apartment is very suitable for daily work.

9—Your apartment is great for hanging out and relaxing in suitable places.
10—You have very suitable facilities for your guests.

11—Your apartment has a perfect layout.

Figure 16. Functional features in the apartment.

3.5. The Location and Functionality of the Apartment Building

Figure 17 highlights the location and functionality of the apartment building in which

the surveyed Tampere residents live. The vast majority of respondents (>80%) considered
that there were very convenient storage facilities, such as bicycles at home or in the garden,
and that the building was in the best possible place for their daily commute. On the other
hand, almost half of the residents complained that there was not enough parking space,
while 43 percent found the parking space sufficient.

According to the open answers (78 responses) in this part of the study, the most

frequently mentioned issues related to location and functionality are listed below in order
of importance (Note: some responses have addressed more than one issue.):

@
@)
©)
4)
©)

(6)

Lack of parking space: 23 responses;

Poor kitchen design such as insufficient storage space: 19 responses;

Inappropriate outside bike storage: 15 responses;

Lack of storage space at home: 14 responses;

No private sauna/insufficient public sauna facilities such as fewer available reserva-
tions: 13 responses;

Insufficient laundry space: 6 responses.
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The location and functionality of the apartment building

20% 30% 40% 50% 60% 70% 80% 90% 100%

2 zI 73%  4.6%

3 zl, 6% 9.9%

35.1%

46.4%

M strongly disagree disagree neutral agree M strongly agree

1—There is enough parking space near the building.
2—There are very convenient storage facilities such as bicycles in the house or the garden.
3—The building is in the best possible place for my daily commute.

Figure 17. The location and functionality of the apartment building.

3.6. Emotional Features in the Apartment

Figure 18 indicates the following features in the apartment building in which the
surveyed Tampere residents live. Based on the statistical data of the survey, the majority of
the participants (>80%) supported the proposition that the apartment is in a suitable area
for them (>90%), the apartment looks beautiful from the outside (>87%), the access roads to
their apartments are pleasant (>86%), and the use of wood in the building is visible enough
(80%). There was a consensus among the surveyed residents (>65%) that it is important to
live in an environmentally friendly apartment, that living in a timber-framed apartment is
cozier than other apartments, and that the wooden interior is used in a meaningful way.
Similarly, more than half of those surveyed embraced the idea of living in a low-carbon,
natural-material apartment. On the other hand, about half of those surveyed valued living
in a timber-framed apartment, while 38 percent had a neutral view of it.

3.7. The Places Where the Use of Wood Is Most Desired

Figure 19 highlights the places where the use of wood is most desired in the apartment
building in which the surveyed Tampere residents live. Those places were as follows, in
order of importance: on building facades (70%), on the floors inside the apartment (66%),
on the ceilings inside the apartment (58%), on the doors and windows of the apartment
(49%), and balconies (47%).

3.8. Other Thoughts about Living in a Timber-Framed Apartment Building

In this section, the most emphasized issue among the 53 responses of the residents sur-
veyed was the cozy and pleasant atmosphere of the timber-framed apartment (20 responses).
Sound insulation is another issue mentioned, with 5 out of 8 finding it satisfactory and
3 finding the quality insufficient.

3.9. Feedback for Developers and Designers of Timber-Framed Apartment Buildings

The residents were asked to give feedback to designers and developers of wooden
apartment buildings. Among 43 answers, comments were in the following order of fre-
quency: (1) demand for better sound insulation (9 responses); (2) demand for more
timber-framed apartments and more timber as a visible surface material (8 responses);
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and (3) demand for better ventilation (3 responses); better door locking system for door
and windows (3 responses).

Emotional features in the apartment
0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%
1 MW4%2.6% 37.1% S s543%
2 18%6.:6% 53% 28.5% e s83% e
3 M53% 6.6% 34.4% e s,\%
4 wmg9em 93% 377% 27.1% 19.9%
5 mmgyessm 73% < 2991% 33.1% o 225%
6 mwesm 86% = 285% 28.5% e 291%
7 moggem - 79% "  205% 40.4% T 282%
S e 53% @ 252% 30.5% S 357%
9 mmemm 6%  185% 34.4% o 358%
10 8% 86%  8.6% 33.8% S 457%
B strongly disagree M disagree M neutral agree M strongly agree

1—The house is in an area that feels right to me.

2—The house looks nice from the outside.

3—Access roads to my apartment are pleasant.

4—Living in a wooden house is important to me.

5—Living in a low-carbon house is important to me.

6—Living in a house made from natural materials is important to me.
7—Living in an environmentally friendly home is important to me.

8—Living in a timber-framed apartment feels cozier than in other apartments.
9—Wooden interior surfaces were used in the apartment in a meaningful way.
10—The use of wood in the building is visible enough.

Figure 18. Emotional features of the apartment.

In the frame of the building

On balconies

On the floors inside the apartment
On the ceilings inside the apartment

On the doors and windows of the apartment

%
0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

Figure 19. The places where the use of wood is most desired.

4. Discussion

The findings of this paper regarding attitudes towards wooden buildings, building
location, and environmental concerns validated some of the results stated in Finland and
other countries (e.g., Sweden), such as Karjalainen and llgin [49,51], and Lindblad [66]. On
the other hand, differences were found in several studies in the literature such as sound
insulation. It is worth noting that the surveys conducted by Karjalainen [50] and thus the
comparative study based on these Finnish surveys by Karjalainen and llgin [49,51] are
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frequently used for comparison purposes in this section, especially since the themes in the
surveys were similar to those in our study.

In this study, the respondents were predominantly female (>62%) and under 30 years
of age (>60%). Similarly, in Karjalainen's [50] study, residents surveyed were mostly females
(>60%) and over 60% of those surveyed were relatively young, i.e., under 40 years of age.
On the other hand, in the study of Karjalainen and Ilgin [51], most respondents were female
(>69%), with more than half of those surveyed over the age of 45.

According to the statistical data collected in this study, all residents surveyed were
aware that they lived in a timber-framed apartment. Similarly, in the study of Karjalainen
and Ilgin [51] on Finnish residents of wooden multi-story apartments and Lindblad’s [66]
Swedish survey on quality of life in timber multi-family homes, almost all (304 out of 308)
and more than 80 percent, respectively, of the residents surveyed knew they lived in a
timber-framed apartment.

In the survey analysis, the NPS provided the most surprising result. If compared to
Reichheld’s observations [63] including over 1000 companies in over 40 industries, the
score of 32 was relatively high, as in typical well-doing business the share of promoters
was approximately 10%, the share of passives was over 80%, and the share of detractors
was about 2%. However, Reichheld observed that if the score was over 50, the company
would probably experience fast organic growth due to the accelerating customer demand.
In our case, the share of promoters was almost 50%, but also the share of detractors was ten
times higher than Reichheld’s distribution for normal businesses would forecast.

Based on the results, it was obvious that there are some defects in the timber-framed
apartment buildings that should be fixed to reduce the number of detractors. Survey results
indicate that at least noise from staircases, outside the building, and from upper apartments
should be investigated. However, there were also a lot of very satisfied respondents, and it
should be noted that there are only a few neutral answers to the sound insulation-related
questions. Unlike many other products, each apartment is unique due to the location of
the building and the apartment’s position in the building. If one side of the building is
facing noise from traffic, for example, the other side may be facing a silent park, lake, or
forest. Additionally, the residents on the top floor rarely complain about noise from the
upper floor.

Even though the apartments are unique, there is also something in common between
the promoters: they were very unanimous in emotional needs-related questions, espe-
cially in statements reflecting environmental values. Those respondents, who share an
environment-friendly worldview, were very often promoters. For them it did not mat-
ter that there were some defects; instead, they were able to forgive them, presumably
because they felt it was a convenient price to pay for getting an environment-friendly
apartment. Therefore, we suggest that there exists a customer segment, who would pre-
fer to have an apartment in timber-framed buildings, even though there would be some
defects that concrete-framed buildings would not include. We call people in this segment
“the environmentalists”.

Overall, the majority of respondents advised their friends to move to a timber-framed
apartment. Similarly, in the open answers about living in a timber-framed apartment,
the comfortable and pleasant atmosphere of the timber-framed apartment was the most
prominent. This was similar to that in the survey of Karjalainen and llgin [49]. They
observed that the participants generally had positive attitudes towards wooden buildings
and multi-story timber-framed apartments. Rooted wooden building culture [67] and the
growing appreciation of wood as a competitive alternative to concrete as a frame material,
particularly in multi-story construction [68] in Finland, may have contributed to a positive
perception of wood among building occupants. State-based policies promoting the usage
of wood in the Finnish construction sector [14] and the built environment based on wooden
structures as the main pursuits in Finland [69] can explain the positive attitude among
residents, particularly in terms of tackling the climate crisis.
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Most of the respondents were of the opinion that timber-framed apartments have clean
indoor air and suitable temperature in winter, especially on cold winter days. This finding
resembled the findings in the survey of Karjalainen and ligin [49]. In their comparative
study, the good indoor climate was considered a prominent feature of multi-story timber-
framed apartment buildings. Additionally, living in a timber-framed apartment was
evaluated as cozier than other apartments among the participants. This was also reported
in several Finnish studies (e.g., [50,70]).

Our findings showed that the participants were mostly satisfied with the sound
insulation of the timber-framed apartment, but the disturbing noise from upstairs was
on the agenda. While this result was also evident in the open answers, besides the upper
floors, some participants mentioned the disturbing noise, especially from outside, from
the stairwell, and the neighboring apartment. These issues were similar to the findings in
the studies by Karjalainen [50] and Karjalainen and Ilgin [51] where impact soundproofing
was still an issue. Additionally, in Lindblad’s research [66], most apartment residents
rated sound insulation between apartment units as one of the most serious considerations.
Similarly, in the Swedish study of 85 residents by Bard et al. [71] on the acoustic comfort
of wooden residential buildings, impact noise from neighbors, installation noise from
inside, and low-frequency noise outside the building were reported to be very disturbing.
However, the overall level of acoustic comfort in contemporary timber buildings in Sweden
was found satisfactory. Similar results were obtained in Ljunggren’s study in Sweden [72].
Although the sound insulation performance of wooden structures is still skeptical in some
studies (e.g., [73,74]), recent research on the enhancement of sound insulation of wooden
apartments (e.g., [75]) in the Finnish context (e.g., [76]) may have contributed to the positive
course of this perception in our study.

The functional properties of timber-framed apartments (e.g., layout, laundry, and
recreation facilities) were generally satisfactory to the survey respondents, excluding the
sauna. Similarly, in the comparative study by Karjalainen and Ilgin [49], the most of
residents were satisfied with the functionality of the apartment building, the quality of
furnishings and appliances, and the number of furnishings and appliances. In terms
of the location and functionality of the apartment building, while the vast majority of
residents were satisfied with the location and storage facilities, both in the apartment and
in the garden, 40 percent of respondents highlighted the lack of parking. Similarly, the
location of the building was identified as an important input in the work of Lindblad in the
Swedish context [66] and Karjalainen and Ilgin [49] in the Finnish context. The fact that the
considerations related to layout, functionality, and the immediate vicinity are among the
important planning criteria in Finnish residential architecture may be the explanation for
the satisfaction of the participants on these issues [77-79].

From the perspective of the residents of Tampere, living in an eco-friendly, natural-
material, low-carbon apartment was among the propositions supported by the survey
respondents. Similarly, the concept of environmental friendliness as the advantages of
timber-framed apartment buildings in the research of Karjalainen [50], while the ecolog-
ical aspects as the parameter of apartment selection in the survey by Karjalainen and
Ilgin [51] were among the topics discussed. In addition, regarding our study findings,
Lahtinen et al. [55] and Kylkilahti et al. [70] addressed the environmental benefits of using
timber in residential construction among Finnish users. In this sense, it can be thought
that state-sponsored initiatives and promotions related to combating the climate crisis and
emphasizing the environmental advantages of wood will positively affect the perceptions
of timber-framed apartment residents (e.g., [80]). Moreover, regulation in Finland provides
municipalities with specific tools to exercise their powers and thereby affect the sustain-
ability and environmental impacts of their regions. The use of urban planning and land
allocation practices can have a major effect [62].

The residents of Tampere demanded to see more wood, especially on the building
facade, the floors inside the apartment, and the ceilings inside the apartment. Additionally,
in open answers regarding feedback for developers and designers, residents” demand for
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more timber-framed apartments and more timber as a visible surface material was among
the most prominent. Similarly, according to the findings of Karjalainen and Ilgin [49], there
was a common desire to have more timber as a visible surface material within the building
and more timber-framed apartments. This finding can also be associated with the findings
of Viholainen et al. [54] highlight the importance of using wood for the building facade in
creating more attractive structures.

Considering the feedback from the participants, better sound isolation was among the
critical expectations of the designers and developers, mostly addressing the impact sound
issue as mentioned above. Similarly, in the resident survey conducted by Karjalainen and
llgin [49] study, participants stated that timber-framed apartment designers and developers
should pay particular attention to this issue. This shows that the measures taken against
impact noise in multi-story timber-framed apartments are still insufficient [81,82].

5. Conclusions

Looking at the profile of the respondents, most were women, under 30 years old and
living in a rented single room of less than 40 square meters. While all were aware that they
lived in a timber-framed apartment, the majority had lived in a timber-framed apartment
for less than a year. The majority of respondents had advised their friends to move to a
timber-framed apartment. For most of the respondents, timber-framed apartments had
fresh air and a suitable temperature on cold winter days. The majority felt safe living
in a timber-framed apartment and were satisfied with the soundproofing, except for the
disturbing noises from the upper floor.

According to the responses given by 151 participants, almost half of the respondents
recommended moving to a timber-framed apartment. Most of the respondents (>72%)
thought that timber-framed apartments had a suitable temperature on cold winter days
and the vast majority of respondents (>88%) thought they had fresh air in the apartment.
Similarly, most (88%) felt safe living in a timber-framed apartment. Most of the partici-
pants stated that there was no disturbing noise from outside, from the stairwell, from the
neighboring apartment, and from downstairs and the satisfaction rates in question are as
follows: 60%, 64%, 75%, and 78%. People were mostly satisfied (>70%) with the functional
aspects of the timber-framed apartments they lived in, excluding the sauna. Washing, chore,
and recreational facilities came to the fore with rates exceeding 90%. The vast majority of
respondents (>80%) considered that there were very convenient storage facilities, such as
bicycles at home or in the garden, and that the building was in the best possible place for
their daily commute. The majority of the participants (>80%) supported the proposition
that the apartment is in a suitable area for them (>90%), the apartment looks beautiful from
the outside (>87%), the access roads to their apartments are pleasant (>86%) and the use of
wood in the building is visible enough (80%). There was a consensus among the surveyed
residents (>65%) that it is important to live in an environmentally friendly apartment and
similarly, more than half of those surveyed embraced the idea of living in a low-carbon,
natural-material apartment. Additionally, building facades (70%), floors (66%) and ceilings
(58%) inside the apartment, doors and windows (49%), and balconies (47%) were the places
where the use of wood was most desired in the apartment. Residents demanded more
timber-framed apartments, more usage of timber as a visible surface material, and better
sound insulation from designers and developers.

As aresult, it is believed that the findings of this research will be an important guide
for architects and developers who will take part in the wooden house design or renovation
process. Thus, a deeper and more functional perspective on housing demand and the
expectations of future generations can be developed to produce more end-user-focused
business models in the Finnish housing industry.
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Appendix A. Survey
1. Name/address/(year of completion) of your housing association:

VTS—Koukkurannankatu 10, Vuores (2016)

VTS—Rautalepankatu 2, Isokuusi (2021)

As Oy Tampereen Tuohi—Toivonkuja 3, Harmala (2019)

As Oy Tampereen Tohtori—Tieteenkatu 9, Hervanta (2020)

As Oy Tampereen Harmaldnsydan—Tarmonkuja 4, Harmala (2020)

As Oy Tampereen Niemenrannan Rantapuisto—Raamikatu 32, Niemenranta (2021)
TOAS—Kauppi, Kuntokatu 11 A (2021)

TA Aihkinkatu 6 /Honkakuusenkatu 5, Isokuusi (2021-2022)

A-Kruunu Tampereen Honkakuusenkatu 5/ Aihkinkatu 6 (2021 /2022)

2. Your gender?

Woman

Male

Other

I don’t want to answer

3. Your age?

Under 30
3040
41-50
51-60
61-70
Over 70

4. The size of your apartment?

Single room
Double room
Triple room
Quadruple room

5. The area of your apartment?

less than 25 m?
25-29 m?
30-39 m?
40-49 m?
50-59 m?
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60-74 m?
75-90 m?
more than 90 m?

6. Number of people in your household?

Choose 1-2 answer options according to your living situation.
One adult

Two adults

Three adults or more

and one child (<18 years)

and two children (<18 years)

and three children (<18 years)

and four or more children

7. Form of residence?

Apartment for rent

Owned apartment
Right-of-occupancy apartment
Co-ownership apartment
Own apartment

8. What floor do you live on?

1st floor
2nd floor
3rd floor
4th floor

5th floor

6th floor

7th floor

8th floor

9th or above

9. How long have you lived in the current apartment?

Less than a year

1-2 years

2-5 years

More than 5 years

10. Did you know you live in a timber-framed apartment building?

Yes
No

11. How likely would you recommend moving to a timber-framed apartment build-

ing to a friend or acquaintance?

Not at all likely (0)—Extremely likely (10)
12. Evaluate the following basic features in your apartment.
Strongly disagree/disagree/neutral/agree/strongly agree

Apartment has a suitable temperature when cold during the year.
Apartment has a suitable temperature when warm during the year.
Apartment has fresh air inside.

A timber-framed apartment building feels safe to live in.

No disturbing noises from outside the apartment.

No disturbing noises from the stairwell in the apartment.

No disturbing noise from the neighboring apartment.

No disturbing noise from upstairs.

No disturbing noise from downstairs.
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13. We would be happy to hear more detailed information on temperature, indoor

air, and disturbing sounds and feeling.

14. Evaluate the following functional features in your apartment.

Strongly disagree/disagree/neutral/agree/strongly agree

Some areas to wear, take off, and store are very convenient for your use.
It is very useful for storing food and utensils, for cooking and eating in convenient places.
You have adequate and very useful convenient storage facilities.

Some facilities are very convenient for you to use for sleeping.

Some facilities are very convenient for your use for washing.

Some facilities are very suitable for saunas.

Some facilities are very suitable for laundry.

Your apartment is very suitable for daily work.

Your apartment is great for hanging out and relaxing in suitable places.
You have very suitable facilities for your guests.

Your apartment has a perfect layout.

15. Evaluate the location and functionality of your apartment building.
Strongly disagree/disagree/neutral/agree/strongly agree

There is enough parking space near the building.
There are very convenient storage facilities such as bicycles in the house or the garden.
The building is in the best possible place for my daily commute.

16. We would be happy to hear more detailed information regarding the function-

ality of the apartment and the house.

17. Evaluate the following features in your apartment.
Strongly disagree/disagree/neutral/agree/strongly agree
The house is in an area that feels right to me.
The house looks nice from the outside.
Access roads to my apartment are pleasant.
Living in a wooden house is important to me.
Living in a low-carbon house is important to me.
Living in a house made from natural materials is important to me.
Living in an environmentally friendly home is important to me.
Living in a timber-framed apartment feels cozier than in other apartments.
Wooden interior surfaces were used in the apartment in a meaningful way.
The use of wood in the building is visible enough.

18. Where would you like wood to be used in timber-framed apartment buildings?
You can choose several options.

In the frame of the building

On building facades

On balconies

In stairwells

On the floors inside the apartment

On the walls inside the apartment

On the ceilings inside the apartment

The fixed furniture of the apartment

On the doors and windows of the apartment
Elsewhere, where? . ..

19. We would like to hear your other thoughts about living in a timber-framed

apartment building.
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20. Other comments and feedback for developers and designers of timber-framed
apartment buildings:
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