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Abstract Due to the global increase in wood construction, it is crucial for architects to
understand wood. In Finland, log building, a special subset of industrially manufactured
massive timber construction materials is experiencing a renaissance. Cultural aspects
combined with newer technical developments make log a complex material from the viewpoint
of architectonic expression. To inform practicing architects, the aim of this study is to explore
how the tectonics of logs contribute to the architectonic quality of log architecture. Semi-
structured interviews among architects of twelve recently published log buildings are
conducted. The results describe how architectonic quality is perceived among participants,
and features of logs related to tectonics that they consider to be of importance in terms of
architectonic quality. These features include the statics of log construction and log’s nature
as a simultaneously insulating, load-bearing and visual material. Differences between indus-
trial and hand-hewn logs, as well as other architectural aspects of using logs in contemporary
architecture are discussed. Especially the “non-settling” log was perceived to have manifold
implications for the architectonic possibilities of log architecture. The results are of practical
importance to designing architects and the log industry. Theoretical implications include
tangible information on architectonic quality and tectonics of log building.
ª 2021 Higher Education Press Limited Company. Publishing services by Elsevier B.V. on behalf
of KeAi Communications Co. Ltd. This is an open access article under the CC BY license (http://
creativecommons.org/licenses/by/4.0/).
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1. Introduction

In the 2000s, new building systems for solid wood have
elevated wood to a versatile construction material for
various building types, offering significant environmental,
construction and aesthetic advantages (Mayo, 2015). Thus,
understanding wood is increasingly important for design
professionals and academics (Mayo, 2015).

As part of global development with mass timber archi-
tecture, the use of industrial log construction has over the
last decade become increasingly popular in Finland
(Lakkala and Pihlajaniemi, 2019). Currently, 27% of all new
single-family houses are built out of logs in Finland, while
the share was 11% ten years ago (Jussila, 2020). Recently
built examples utilizing industrial logs indicate that this
popularity also applies to larger buildings, such as schools
or day care centres; some of these appear later in this
study.

While this study deals with contemporary log architec-
ture, the vernacular origins of this construction technique
and material should be noted. Interest in vernacular
building and its use in contemporary architecture has been
increasing in recent research across the world (Golden,
2018; Nguyen et al., 2019). However, it remains some-
what problematic to combine the traditional with the
modern in the contemporary architectural discourse
(Rashid and Ara, 2015).

Log construction makes no exception. The long history of
log use in Finnish culture is varied, and the applications of
log that are considered conventional, along with log’s
general appreciation, have shifted throughout centuries
(Jokelainen, 2005). At the turn of the millennium, critical
attitudes among architects, planners and building officials
towards the use of log in urban or suburban contexts were
reported by Heikkilä (2002), with the conclusion that poor
architectonic1 quality of industrially produced log buildings
and the extensive use of log in summer cottages have
stigmatized the material as unsuitable to be used in
buildings with higher architectural expectations. Thus, as
part of understanding wood, it would be crucial for archi-
tects to better understand logs as a material for contem-
porary architecture from the viewpoint of architectonic
quality.

During the last almost two decades, professionals’ per-
ceptions have evolved, as it was found by Luusua et al. (in
press) that unused potential with logs in terms of archi-
tectonic expression was considered to exist, and that log
architecture of high quality was no longer considered
impossible to achieve. In a perception study among layman
participants, it was found that because of the positive
values that log currently represents, such as healthiness
and sustainability, people would be willing to accept log
buildings in urban contexts, even though log was perceived
mainly as a rural material (Lakkala et al., 2020). In both
studies tangible, novel architectural solutions for logs were
pointed out as an important topic of future research.
1 Of the synonyms architectonic and architectural, the first word is m
translation from Finnish, the language in which the interviews were co
sources where it is applied originally, or in a context where it is other
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Technical development adds to the complexity of logs as
well. While traditionally logs have been handcrafted from a
single tree trunk, contemporary logs are accurate industrial
products manufactured in factories by gluing together
multiple parallel or cross lamellas of wood (Räty et al.,
2019). These developments offer many advantages and
novel possibilities, but also create obscurity regarding how
architects should deal with this material and associated
techniques, which is at the same time traditional, but also
contemporary. Despite the current “renaissance” and top-
icality of log, it is a complex material from the viewpoint of
architectonic expression and therefore challenging to deal
with for architects (Luusua et al., in press).

Thus, to inform especially architects and other building
industry professionals dealing with massive timber and log
architecture, the aim of this study is to shed light on the
relation between the tectonics of contemporary industrial
logs and architectonic quality, in the Finnish context, and
to explore how the tectonics of logs contribute to the ar-
chitectonic quality of log architecture. To do so, percep-
tions are mapped among ten Finnish architects who have
experience designing log buildings, which in this study
represent architectonic quality, in that they have been
published in architectural publications. To gain a compre-
hensive understanding of the concept of architectonic
quality in this specific context, how architectonic quality in
general is perceived among the study participants is also
explored, which is then used as a definition of architectonic
quality when answering the first question. Thus, this paper
focuses on opinions of prominent professionals in the field
of contemporary log architecture, and seeks to gain in-
depth understanding of how they, as individual pro-
fessionals, view the confluence between tectonics of logs
and architectonic quality.

1.1. On architectonic quality

The value of architecture’s contribution to the quality of
life of European citizens has been recognized politically at
the European level with the EU Council’s adoption of the
Council Resolution on Architectural Quality in Urban and
Rural Environments, which urged European Union member
states to promote architectural quality (Bento, 2012).

However, quality in architecture is a complex phenom-
enon, as one recognized issue is that the quality percep-
tions and preferences between different stakeholders, such
as architects, other professionals and the public, are
different (Dewulf and Van Meel, 2004; Rönn, 2017). An
illustrative example of one almost clichéd contradiction is
the proverb ‘all good architecture leaks’, which points out
the fact that constructions can be simultaneously of good
and poor quality (Hardarson, 2005). Another issue is that
many of the existing studies are mainly quantitative or
‘positivistic’, measuring important, but quite narrow-
quality variables, such as indoor climate or ergonomics,
nevertheless failing to address the more ‘soft’ and
ainly applied in this study due to the fact that it is a more fluent
nducted. Architectural is applied in the case of references to such
wise commonly used, e.g. architectural design.
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immaterial aspects of quality, for example beauty and
delight (Dewulf and Van Meel, 2004).

As a definition for architectonic quality from the archi-
tects’ point of view, Pihlajaniemi (2014) has utilized the
institutional concept, which in that context meant, that by
selecting projects for architectural publications, the pro-
fessional actors in the field of architecture appraise those
projects to express architectonic quality. It was evidenced
in the study that this kind of architectonic quality has
economic value as well, as architectonic quality of apart-
ment buildings correlated with the appreciation by con-
sumers and their willingness to pay a higher price for such
apartments (Pihlajaniemi, 2014).

According to Rönn (2017), it is typical for professionals in
the field of architecture in the Nordic countries to under-
stand architectural quality e especially in the early stages
of design e as a holistic architectural idea, by which a
combination of aspects, such as aesthetics, technology,
functionality, environment, and social qualities are united
as a whole. It has even been observed with an fMRI2 study
that architects’ preconscious evaluative strategies con-
cerning photographic images of architecture were conver-
gent with each other, but also different compared to a non-
architect group of subjects, as only architects had brain
activity in areas that are usually linked with aesthetic
judgements (Nygaard, 2006).

Rönn (2017) suggests that the definition of architectural
quality is an open concept, and that it is necessary to
continuously revise it through professional practice and
research. Also Nygaard (2006) has noted that semantic
precision and conceptual fixation of the term architectonic
quality is not possible, as it was identified as an empty
signifier, which means that depending on the context or
communicative intention, the expression may obtain prac-
tically any number of meanings.

To take notice of these challenges related to the sci-
entific use of the concept of architectonic quality, this
study seeks to shed light on the concept of architectonic
quality from the viewpoint of practicing architects in the
specific context of log architecture. With a similar
approach, architectonic quality of industrial log architec-
ture in the scope of tectonics has been studied previously
as well, but in the context of architectural competition
proposals, where conducting further studies on the matter,
especially with executed example buildings, was recom-
mended (Lakkala and Pihlajaniemi, 2018).

1.2. On the notion of tectonics in architecture

As the purpose of this paper is to deepen the understanding
of a construction material and technique of logs from the
perspective of architectural design, tectonic theory in ar-
chitecture has been used to frame the scrutiny. In archi-
tectural research, tectonics is loosely defined as ‘The
science or art of construction, both in relation to use and
artistic design’ (Hvejsel et al., 2015).

Tectonics was a pivotal concept of architectural theory
at the time of its introduction in the 19th century, but was
2 Abbreviation for functional Magnetic Resonance Imaging.
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rather disregarded during the 20th century when immate-
rial spaces prevailed in mainstream architecture, until
Kenneth Frampton’s seminal book from 1995 re-introduced
tectonics to architectural theory (Huuhka, 2018). The
recent discourse in tectonics of architecture is diverse,
engaging tectonics with, e.g. sustainability (Bech-Danielsen
et al., 2012; Madsen, 2016), digital design tools and para-
metric architecture (Nilsson, 2013; Reiser and Umemoto,
2006), architectural quality (Kristensen and Kirkegaard,
2013; Kristensen, 2016) and in general with contemporary
everyday construction methods (Beim and Hvejsel, 2016).

In this study, tectonics refers to a range of features and
procedures, related to construction materials and tech-
niques, that Frampton (1995, p. 2) assumes to be crucial by
portraying tectonics as one fundamental attribute of ar-
chitecture. According to Frampton (1995, p. 2), the tec-
tonic comprehends the implications of constructional
technique and its expressive potential for ‘spatio-plastic
unity of interior and exterior space’, with emphasis on
‘constructional and structural modes by which, of neces-
sity, it has to be achieved’. Thus, the investigation in this
study focuses on the implications that the construction
material and technique of logs have for the tangible ar-
chitectonic assemblage, in terms of the creative process of
architectural design, the process of building and the oc-
cupants’ experience when observing the space and form
created by the built outcome.

2. Materials and methods

2.1. Participants and the published buildings

The empirical material of this study was collected with
semi-structured interviews. The interviewees were
selected based on a search through all volumes of two
Finnish architectural publications between 2010 and 2019
and listing all the published new Finnish buildings utilizing
log construction as outer wall material. The publications
were ARK (Finnish Architectural Review), which is the pri-
mary architectural publication in Finland, and Puu (Wood
Magazine by Puuinfo), which is an architectural and tech-
nical publication focused on timber architecture. As a
result, fifteen (15) buildings by thirteen (13) architects or
architectural offices were listed. Altogether, ten (10) cor-
responding architects, responsible for twelve (12) listed
buildings agreed to the interview. These twelve buildings
that represent architectonic quality in terms of the above-
mentioned institutional concept are presented below
(Table 1). The buildings are geographically distributed in
eleven different municipalities and cities quite evenly from
Lapland to southern Finland.

The goal in this study has been to interview architects of
realized buildings. However, the not yet built high-school
building Monio was included in the list because it is a win-
ning proposal of a general architectural competition in
Finland, and therefore considered to be an important
example of architectonic quality. In addition, at the time of
the interview, further designing work aiming toward reali-
zation of the project had already taken place and thus the
corresponding author was considered to have valuable
experience in terms of the scope of this study.



Table 1 Breakdown of the twelve (12) listed buildings of which corresponding architects were interviewed.

No Title and the
corresponding
architect

Year Use Area Log type Source

#1 Custom Home II. Seppo
Mäntylä, M.A.R.K.
Architect’s office Mäntylä

2011 Single-family
house

400 m2 Industrial planed non-
settling logs

(Viljakainen, 2015a)

#2 Villa Valtanen. Lauri
Louekari, Architect’s office
Louekari

2012 Summer cottage 64 m2 Industrial planed
lamella-logs

(Louekari, 2012a, 2012b)

#3 Pikku-Paavali Day-care
Centre. Janne Pihlajaniemi,
Architects m3 Ltd

2013 Public building 1323 m2 Industrial planed
lamella-logs

(Pihlajaniemi and Tervaoja,
2013)

#4 Sauna Moisala. Lauri
Louekari, Architect’s office
Louekari

2013 Sauna cottage 16 m2 Industrial planed
lamella-logs

(Louekari, 2018)

#5 House EVO. Seppo Mäntylä,
M.A.R.K. Architect’s office
Mäntylä

2014 Single-family
house

203 m2 Industrial planed non-
settling logs

(Viljakainen, 2015b)

#6 Naava Chalet. Janne
Kantee, Honkatalot

2016 Apartment hotel 1181 m2 Industrial planed and
brushed non-settling logs

(Puuinfo, 2017)

#7 Pudasjärvi Log Campus.
Kristian Järvi, Lukkaroinen
architects

2016 Public building 9778 m2 Industrial planed
lamella-logs

(Lukkaroinen, 2016)

#8 Smoke Sauna in Asikkala.
Tuomo Siitonen, Architect’s
office Tuomo Siitonen Ltd

2016 Sauna cottage 27 m2 Industrial sawn non-
glued logs

(Siitonen, 2018)

#9 Lonna’s Public Sauna. Anssi
Lassila, OOPEAA Office for
Peripheral Architecture

2017 Commercial
sauna

190 m2 Hand-hewn non-glued
logs

(Arkkitehti, 2017)

#10 Housing co-op Vuoreksen
Tiera. Jussi Hietalahti,
HIMLA Architect’s

2018 Detached houses 5 � 142 m2 Industrial planed non-
settling logs

(Hietalahti, 2019)

#11 Smoke Sauna in Inkoo
Archipelago. Marko
Huttunen, Architect’s office
Livady

2018 Sauna cottage 30 m2 Hand-hewn non-glued
logs

(Huttunen and Saarinen,
2019)

#12 High School and Community
Center Monio. Mikki,
Ristola, Aarti Ollila Ristola
Architects Ltd

Not
built

Public building ca. 11000
m2

Industrial planed non-
settling logs

(Ristola, 2018)

Table 2 Breakdown of the means used for the interviews.

Participant Means for the interview

Corresponding architect #1 Videocall
Corresponding architect #2 Call
Corresponding architect #3 Face to face
Corresponding architect #4 Call
Corresponding architect #5 Call
Corresponding architect #6 Face to face
Corresponding architect #7 Call
Corresponding architect #8 Call
Corresponding architect #9 Face to face
Corresponding architect #10 Videocall

M. Lakkala and J. Pihlajaniemi
2.2. Research methods

The semi-structured interviews (e.g. Denzin and Lincoln,
2017) were considered as adequate means to gain
nuanced research data within the chosen scope. The in-
terviews were conducted in the first quarter of 2020, and
according to the participants’ preferences, either via audio
or videocall or face to face, as illustrated below (Table 2).
In the results, some of the interviewees’ comments have
been quoted directly, when they have been considered
especially illustrative. However, the quotes were anony-
mized to ensure that the participants were able to speak
freely during the interviews. Thus, we have numbered the
interviewees and referenced corresponding architects in
the quotes accordingly, i.e. CA1, CA2, etc.

The interviews lasted roughly from half an hour to an
hour and a half. Interviews were audio recorded and
744
transcribed verbatim, which yielded approximately 115
pages of text documents.
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Prior to the interviews, and furthermore whilst con-
ducting the analysis, the authors had become thoroughly
acquainted with all the published material related to the
example buildings, in order to contextualize the answers.
The published material included photos, illustrations,
technical drawings such as floor plans, sections and details,
as well as narratives. The authors of this study have also
visited three of the example buildings: Pikku-Paavali Day-
care Centre, Pudasjärvi Log Campus and Lonna’s public
sauna.

In addition, the authors were involved in designing two
of the example buildings: the first author was part of the
architectural design team of the log campus (listed building
#7), and the second author the corresponding architect of
the day-care centre (#3). In the latter case, however, the
first author interviewed the second author similarly as
other interviewees, and the transcription was likewise
treated similarly. As this study is conducted largely from
the viewpoint of architectural practice, the authors
consider their tangible personal experiences with the
design of these buildings to be supportive of the designerly
way of grasping the essential themes that emerged in the
interviews in this particular context. Other than that, the
authors have pursued maintaining a neutral, scholarly po-
sition when analysing the materials.

The utilization of the theoretical background on tec-
tonics and architectonic quality has been two-fold in this
study. The term architectonic quality appeared in the
interview questions as such, and therefore in the beginning
of the interview the expression was explored in relation to
how architectonic quality in general is perceived among
the study participants. This definition provided by the in-
terviewees was then employed in the analysis. However,
the term tectonics was not used in the interviews. Instead,
the theoretical background of tectonics was used in
composing the interview questions, that is, the interview
questions were related to various aspects of logs considered
to be of relevance in the scope of tectonics. The interview
questions addressed the following matters:

1. General remarks on log materials from the architect’s
viewpoint
� previous experience with log
� background information on the listed example build-
ings, including remarks on the type of logs used

2. Creative design process in general, and with logs
� architectonic quality and its role in the interviewees’
practice

� characteristics of logs to be taken into consideration in
the design

� course of design in the execution phase, possible un-
seen setbacks, etc., related to logs

3. Example building’s log structure and its relation to ar-
chitectonic quality
� features of importance in general, and in terms of log
structure

� implications of construction methods and materials in
general

� the load bearing structures
� the visibility of logs in interiors as well as exteriors
� the homogeneity of logs
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4. Example building’s detail features of logs in relation to
architectonic quality
� visible details of logs, such as size, shape, bevels,
surface quality and texture of wood

� corner joints
� additional details

5. Concluding remarks on the main strengths and weak-
nesses of log in relation to architectonic quality

Thus, the analysis focused on recognizing connections
between architectonic quality, as defined by the partici-
pants, and features of log construction related to tectonics,
as defined in the literature. While the questions dealt with
physical properties and demands of material and con-
struction, the more intangible associations related to ex-
periences or mental images brought forth by the tangible
construction were observed in the analysis as well.

The analysis of the transcriptions was qualitative, where
the process followed an iterative six-step cycle to trans-
form raw data into theoretically meaningful understanding
(O’Leary, 2009). With several close readings of the tran-
scriptions, themes in the scope described above have been
allowed to emerge from the material. Appropriate com-
puter software (NVivo 12) was used for coding and cate-
gorizing the data. As the aim of this study was to gain in-
depth knowledge of the research subject, the results
showcase perceptions ranging from essential recurrent
themes to important but rarer, even individual, aspects
brought up by the participants.

2.3. Limitations

The natural limitations of the utilized qualitative method
should be noted. The results showcase primarily opinions of
individuals, albeit those of prominent professionals in the
field. As such, they provide valuable insight for designers,
manufacturers, and professionals alike, but the results
should not be generalized. In addition, the Finnish context
is an obvious geographical limitation. However, as log
building is a traditional technique in many boreal areas of
the world, the authors believe the results are of interest for
international audiences as well.

3. Pursuing architectonic quality: A central
value e or artistic arrogance?

Architectonic quality was in general perceived as a positive
key concept in the practice of architectural design. The
general architectonic goals and the definitions of archi-
tectonic quality were often similar in participants’ views. A
recurring goal was the striving for a coherent whole, where
numerous preconditions are fitted together: ‘With a large
public building, the role of the building in the cityscape
needs to be considered and complex functional demands is
an equation that needs to be solved. Then of course the
tangible construction must be considered; how it is real-
ized, and how this all becomes an entity that speaks the
same narrative all the way from cityscape to functional and
structural solutions’ (CA1). A common way of viewing ar-
chitectonic quality was as a hypernym, entailing all the
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hyponyms, such as surroundings, functionality, construc-
tion, spaces, atmospheres, and a coherent whole: ‘What it
consists of is a very manifold entity. Architectonic quality is
usually achieved by ensuring that nothing is disturbing in
the big picture. Rather, things have been worked out
considering all aspects, preserving the coherence of the
whole in the end’ (CA1). Enabling the wishes of the client,
overall adequacy of the building, consideration of the
various rules and regulations, opinions of building and
planning officials and at the same time creating ‘good ar-
chitecture’ (CA8) were mentioned as defining architectonic
quality as well.

Regarding the tangible construction as a whole, one
stated key goal was to find the balance between architec-
tonic expression, structure and material. Another way of
approaching the whole, striving towards pleasing aes-
thetics, was mentioned. Except as an important overall
goal, achieving this was also seen as a practical way of
reducing the challenging diversity of architectural design. It
was stated that by focusing on aesthetics on the level of
‘floor plan, façade, view, detail or whatever’ (CA4), it
often turns out that what looks good is also functional and
economically efficient, which were mentioned in the same
response as aspects that cannot be overridden by aesthetic
goals.

It was highlighted that achieving architectonic quality is
independent of the scale or the ‘significance’ of the design
task; instead, every task was stated to have unique possi-
bilities, and that the job of the architect is to take
advantage of those possibilities so that the result as a whole
is better than anyone expected, both functionally and
aesthetically. Often the experiences of the building’s oc-
cupants were seen as the most important indicator of ar-
chitectonic quality: ‘In every piece of work exists great
opportunities and somehow, with good architectural prac-
tice, or by good design, they are unearthed. Often it means
that when a neutral person arrives on the site and enters
the structure and looks outside, the person experiences a
sense of great ease. Nothing is bothersome, nothing is, so to
say, incorrect’ (CA3). The same participant believed that
people’s experience of a successfully designed house is
somewhat universal, adding: ‘This means that somehow the
building can fulfil the specific requirements of this exact
place and task e the best features have been found. People
quite easily sense intuitively that now the house works on
this level as well, and not merely on the functional level’
(CA3). Indeed, the experience of architectonic quality was
even seen as something mystical because of the diversity of
attributes that contribute to it, and for that reason, this
“anthropocentric” architectonic quality was viewed as one
of the most intriguing aspects of architectural design.

The longevity of the building was highlighted as well:
‘For me, architectonic quality is about when you look at a
house, it looks like it was built well, and it will be durable’
(CA2). Regarding the tectonic aspect, it was mentioned
that especially in the case of log building, one goal is to
make the design feasible from the viewpoint of the con-
struction work.

However, according to a few participants, architectonic
quality can connote also something that architects pursue
mainly for their colleagues, to create a “wow” factor for
architectural publications. They believed that by
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emphasizing architectonic quality in this sense, other
important aspects of building are often ignored.

Architectural competitions were accused by a few par-
ticipants for fostering a biased form of architectonic qual-
ity. It was said that the competitions are often in fact about
which competitor best fulfils the preferences of the most
prestigious judge. One respondent described architectonic
quality as a mere current architectural style at any given
moment, not considering the technical demands of the
context. One respondent felt that in the pursuit for archi-
tectonic quality, the crucial relevance of the client cannot
be forgotten: ‘Even the world’s greatest architect will not
realize a single house without a client. The client is the
most important component’ (CA2). Achieving architectonic
quality in this sense was viewed as the least important goal
of architectural design by many.

All in all, the participants perceived architectonic
quality as a very holistic concept of “good architecture”,
where various demands are fitted together in a coherent
architectonic whole. When there are recognized connec-
tions between the tectonics and architectonic quality in the
next chapter, architectonic quality has been understood in
the positive sense, as expressed by the participants as
something desirable.

4. Participants’ perceptions related to the
tectonics of log and architectonic quality

The listed buildings of this study utilized non-glued hand-
hewn logs (#9, #11), non-glued sawn logs with industrially
tooled tongues and grooves (#8), industrial glued logs with
parallel lamellas (#2, #3, #4, #7) and industrial glued logs
with crossing lamellas (#1, #5, #6, #10, #12). Examples of
the different types of logs are presented below (Figs. 1e4).

Despite the fact that all the example buildings of this
study are generally referred to as log buildings, and there
are similarities between the different types of logs, ac-
cording to some of the participants, the non-glued hand-
hewn logs and glued industrial logs are ‘practically two
different materials’ (CA6). The feasibility of hand-hewn
logs was questioned by the corresponding architects of
the larger example buildings, stating that it was not real-
istic, because of the costs, to consider non-glued hand-
hewn logs as an option in larger buildings. Moreover, the
differences were related to technical properties of logs and
to the atmosphere of the architectonic space. The differ-
ences, whenever brought up by the participants, are
pointed out in the results, which have been divided into
sub-sections, moving in general from rather universal to
more specific themes.

4.1. Log construction plays a major role in the
architectonic solution as a whole

Several participants’ view was that the selected construc-
tion materials always guide the overall architectonic solu-
tion of the building, and that ‘the starting point is always to
design the building out of some construction material, not
whatever material’ (CA6). One respondent even stated,
‘we will not design anything, unless it is decided already at
the beginning, how the building will be constructed’ (CA2).



Fig. 1 Smoke Sauna in Inkoo Archipelago (#11) utilizes non-
glued hand-hewn logs. Photo: Livady.
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Accordingly, log construction was generally perceived to
play a major role in the overall architectonic solution: ‘For
me, log building is an entity and the entire building project
should be designed with the requirements of log construc-
tion in mind, not just superimposing log as an exterior wall
material on a normal building.’ (CA10) An illustrative
example of this is for example the Monio building, in which
the structural principles of log building were said to have
guided the overall spatial and architectonic solution (Fig. 5).

One reason for this central role of log construction clearly
was that using log construction as a bearing structure was
deemed generally a natural starting point. One respondent
questioned thewhole reasonability of using logs, if not usedas
abearing structure: ‘It is difficult to seewhy logwouldbeused
as a non-bearing structure, but of course in this world there
could be situations, for the sake of carbon footprint for
example,where itwouldmakesense,but thenonecouldask if
it would be more reasonable to use CLT, for example’ (CA6).

However, even though using log as a bearing structure
was seen as ideal and characteristic for log construction
from the viewpoint of architectonic expression and archi-
tectonic quality, it was stated that situations may occur
where this ideal is not applied in practice. One participant
described an experience with one cottage-scale example,
that was not included in the example buildings, in which a
secondary bearing structure turned out to be a feasible
solution to realize a large bay window for a log structure. In
the context of some examples with non-settling logs, the
interviewees stated that steel reinforcements are often
used where needed. Also, the opportunity for using other
massive wooden structures alongside with log was brought
up by a few participants.

4.2. Rules of log structuree limitations or qualities?

Regarding the utilization of logs as a bearing structure,
several factors of log construction were perceived to limit
the architectonic expression. A common perception e
which was stated to be a traditional one e was that log
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construction is bound to rectangular four-cornered struc-
tural units. In addition, maximum dimensions of spans and
the amount and sizes of wall openings were mentioned: ‘If
these factors are not considered and the design is not done
accordingly, then the outcome is usually also technically
quite thin’ (CA5), as one respondent described the rela-
tionship between these limitations and architecture. Some
participants associated the restrictions especially to hand-
hewn, non-glued logs in large buildings: ‘I would not dare
to design a larger building out of massive log because of
settling, unless it was realized entirely in terms of the log
construction e then it could work’ (CA10).

The settling of log construction was mentioned as one
limitation. The overall stability of logs when wood is drying,
which also causes the settling of log buildings, was the main
stated technical difference between non-glued and glued
logs. One interviewee suspected it would be very difficult
to fulfil the air-tightness requirements of the energy-
regulations in buildings for year-round occupation using
non-glued logs. Participants were aware that settling needs
to be taken into account whenever non-settling structures
are connected with settling log walls, with details and
joints that allow and withstand the movement of the log
structure. Further, they were aware that settling must also
be considered with glued logs composed of parallel
lamellas.

Intriguingly, these limitations or restrictions were not
necessarily perceived as negative aspects from the view-
point of architectonic quality: ‘The limitations of log should
not be considered as limitations, but they are just natural
starting points for the architecture’ (CA5). One respondent
had experience that sometimes architects are at their best
when forced to work with many limitations. Indeed, the
limitations of logs were described as something positive,
almost as tools for the architect to work with: ‘In smaller-
scale projects, I do not think that something would
restrain the expression or the making of log architecture.
Often such limitations that logs present, are what could be
called as positive limitations’ (CA3).

However, some believed that such limitations are a thing
of the past with the use of non-settling logs. According to
one respondent, the structural principles of a “log cottage”
restrain the architecture: ‘Large glazed walls cannot be
executed, all cantilevers are out of the question, spans
need to be very short; it is more like traditional log building
then’ (CA7). In general, many of the respondents noted
that the non-settling logs enable crucially different archi-
tectural possibilities compared to other types of logs, since
steel reinforcements could be integrated within the log
structure, as demonstrated in Custom Home II (Fig. 6).

4.3. Expressing the unique qualities of log in
architecture is fundamental

A shared view among several respondents was that con-
struction materials possess their own characteristic or
natural architectonic ways of being used as materials:
‘Each construction material and method possesses a way of
constructing that is characteristic, distinctive and perhaps
reasonable for that specific material and structure. If it is
not achieved, and one tries to use a log structure in a way



Fig. 2 Smoke Sauna in Asikkala (#8) utilizes non-glued sawn
logs with industrially tooled tongues and grooves. Photo: Rauno
Träskelin.
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that is natural, for instance with concrete or steel, it will
not work out’ (CA4).

The natural architectonic use of logs was obviously
related to the consideration of the limitations described
above (4.2), but also to other qualities of log, which were
considered fascinating. Utilizing these fascinating qualities
was deemed crucial and thus viewed also as a key ingre-
dient in architectonic quality: ‘The excellent benefit that
the same substance bears and insulates is the great thing
about log building, and the architect should be able to take
a great deal of enjoyment from that thing’ (CA5). In the
context of non-settling logs, one respondent described this
advantage of using log as follows: ‘Buildings with non-
settling logs can be more slender, eloquent and dashing
compared to the so-called stone houses in Finland, because
insulation and thermal breaks can be achieved with wood’
(CA7). It was stated that since the bearing structure, con-
struction materials and the architectonic solution should
form a coherent whole, massive materials, such as logs,
bricks or CLT, are especially enjoyable since they ‘are so
tangible in the way that they form structure and surface
simultaneously’ (CA6). One participant described most
important qualities of logs from the viewpoint of archi-
tectonic quality as follows: ‘Their strength is that they form
the façade, interior and structure, all of one substance,
and leave the composition of the building visible. So, the
sensation of the material and this certain honesty are
definitely the most important properties’ (CA1).

Honesty was a quality that was often associated with
logs by the participants. One participant felt that this type
of honesty is an attribute that traditionally especially ar-
chitects find intriguing: ‘Log is an incredible material in the
sense that it is true, it is a material of solid composition,
which is what it looks like, inside out. Le Corbusier spoke
about truthfulness and a certain honesty, among many
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other things. But those white boxes are not ‘for real’;
despite the beautiful white plastered surface, the compo-
sition of the wall could be just about anything. Whereas log
is actually for real, it is what it looks like’ (CA7).

Making the best architectonic use of logs requires log
structure to be visible: ‘A log structure should be visible as
much as possible, both inside and outside. If it is covered, it
is precisely the main advantage of log e the solid compo-
sition and homogeneity e that is lost’ (CA4). In addition,
the fact that just by looking at a log construction, one can
understand its composition, was perceived as generally
pleasant: ‘The fact that it is the same substance inside out,
and one understands and sees it when moving through the
building, and that is important’ (CA4). Another opinion was
simply that since wood is naturally beautiful, as much of it
as possible should be visible. One respondent described the
most important features of log in terms of architectonic
quality as follows: ‘It is the genuineness and naturalness of
the material and the trace of handcraft or industrial
manufacturing, which usually persists because it does not
have to be covered. The surface is inherently beautiful and
pleasant to touch, the way of processing can be left visible.
Very few materials possess this potential’ (CA5) Thus, it was
perceived as crucial to showcase the near-unique proper-
ties of log; to leave it visible just for the fact that with log,
it is possible.

The homogeneity of log material was fascinating also
because of the technical benefits, as an outer wall struc-
ture of logs was perceived to be longer-lasting and more
reliable against moisture-related issues compared to mod-
ern layered wall structures. The bare log surface was
desired for technical benefits as well: ‘Regarding technical
properties, a log surface is great in balancing the indoor
humidity and temperature, so we preferably leave it as
such in the interiors, at least in a majority of the spaces’
(CA2). In addition, there was a desire for log to be visible
for the sake of the values it represents: ‘People often want
it to be visible since log has such a good reputation’ (CA3).

On the other hand, some aspects that favour cladding
the logs were stated, such as demands of the cityscape and
technical reasons: ‘In cities, especially with hand-hewn
buildings, we have preferred the exterior cladding. But it
is a good thing in terms of longevity that it has a raincoat
on’ (CA2). Lonna’s public sauna is one of the listed buildings
in which the log structure is partly clad (Fig. 7). Similarly,
regarding interiors, it was stated that some people have an
aversion to too much log surfaces.

4.4. Logs form a modular system

One tangible architectonic feature that was stated to be
natural or inherent for the architectonic expression of log
buildings was that the log wall is composed of laying
wooden elements on top of each other, which was stated to
make logs easier to handle than, for example CLT plates.

More importantly, the stacking of logs was also stated to
create a natural and controlled division for the wooden
elements. One respondent described this feature more
specifically, characterizing log building as a modular con-
struction system: ‘It is perhaps one major advantage of
industrial log, that it creates a certain modular system. And



Fig. 3 Pikku-Paavali Day-care Centre (#3) utilizes industrial glued logs with parallel lamellas. Photo: Jussi Tiainen.

Fig. 4 Housing co-op Vuoreksen Tiera (#10) utilizes glued logs with crossing lamellas, i.e. non-settling logs. Photo: Okko Sorma.
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it is pleasing from the aspects of both of aesthetics and
practice, to make use of this modular system, which exists
there anyhow’ (CA3). For this reason, it was stated that the
aim is to fix the exact size of the log at the earliest stage
possible. One example of this modular thinking was fitting
the windows to the vertical dimensions of logs, as for
instance in Monio (Fig. 8).

An interesting juxtaposition of the modular system of log
construction was made with modular systems developed
and used by Frank Lloyd Wright: ‘It is a bit similar to Wright,
who had his own modular system in many works’; and
regarding the advantages of making use of the log’s module
by Le Corbusier: ‘There are some similarities with Le
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Corbusier’s argument for using his Modulor e it makes the
good easy and the bad difficult’ (CA3).

4.5. Corner joints are important symbols of log
construction technique

The way in which the log walls are joined together in the
corners, appeared as a central matter for architectonic
expression: ‘Corner joints are really pleasant, and espe-
cially with a smaller contractor, there can be various
different joints in a single building, which is interesting. I
like to operate with corner joints, and they are obviously



Fig. 5 The central space of Monio. Photo: Aarti Ollila Ristola Architects.

Fig. 6 Custom Home II utilizes non-settling logs, which according to the respondents, enable the integration of steel re-
inforcements within the log structure. Photo: Honkatalot.
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part of the architecture’ (CA2). It was stated that visible
corner joints are pleasant because as natural parts of the
construction, they form “real” ornamentation. Among
other listed buildings, Villa Valtanen is an illustrative
example of this (Fig. 9).

A common perception was that different corner joints
are needed for different places, to fulfil spatial, aesthetical
and technical demands. It was stated that the most tradi-
tional extending corners are not even allowed by the
building codes in urban areas, whereas in other contexts
traditional corners might be used: ‘In our building projects
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in Lapland for example, we have applied the long corner’
(CA8). Naava Chalet is the only one of the listed buildings
where traditional long corners are utilized (Fig. 10). The
desire for visible corner joints among the participants was
related to the general desire to keep the log construction
unclad.

Concerning the corner types where the ends of the logs
are hidden, such as mitre-cut corners, strong contradictory
views arose among participants: ‘Without the ornamenta-
tion of the joints it [the log] looks like a large board. It can
no longer be perceived quite as log’ (CA9). For some, the
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corner joints were perceived as indeed crucial, even as a
prerequisite for genuineness: ‘This is significant for archi-
tectonic quality in the sense that it [the visible corners]
seems to make the log building more genuine, and these
city-corners [mitre-cut corners], not to mention that the
corners would be clad, well that is a completely different
kind of case’ (CA4). The visible corner joints were seen as
something characteristic for log building, inextricably: ‘I
consider it [the meaning of corner joints for architectonic
quality] crucial, because the joinery is what makes log
building what it is, and the distressing thing about the
mitre-cut corner is that it diminishes the technique used to
build the structure. It might as well be log-wallpaper’
(CA1). The meaning of tradition was evident when assessing
the importance of the visible corners: ‘The mitre-cut
corner is a bit boring for the material, considering the
heritage that we have in these corner joints, which have
after all been the place to showcase the skills of the
craftsman.’ (CA6).

However, the novel mitre-cut corners, which were
stated to be the most common corner type used with non-
settling logs, had advocates as well: ‘They [visible corners]
are undoubtedly fancy, but their durability is an issue, and
then again, is it the 2000s? Why use these joints if we have
this kind of modern solution?’ (CA10). It was noted that with
mitre-cut corners the logs are placed on the same level
with each other, which was seen by some participants to
make the architectonic expression more contemporary and
urban. The main argument for the mitre-cut corner was
that it is vital in the urban environment. Some of the re-
spondents believed it is precisely the mitre-cut corner that
modernizes log building.

Especially the non-settling logs were stated to be
vulnerable to the effects of weather, which arose as one
reason that mitre-cut corners are preferred with non-
settling logs. The fact that the ends of the wood are
quite vulnerable was acknowledged also by many that
preferred the visible corners. One participant stated that
during the design process of one of the example buildings,
they had been considering a compromise, where the exte-
rior corners would be hidden, if necessary, but interior
corners would be visible. Visible corner joints appear for
example in the interiors of Pudasjärvi log campus (Fig. 11).

4.6. Significance of the detail-level solutions of the
logs

Overall, detailing was seen as something that has to do with
architectonic quality, especially in the context of larger-
scale public buildings: ‘I guess these log public buildings,
which are now erected all over Finland e schools, day-care
centres e are still troubled by the fact that the details,
which have been adopted from catalogue houses, have not
been developed to meet the level of the dignity required
for public buildings. This is one of log’s current weaknesses’
(CA1). This quote, primarily referred to the detailing of the
openings in the log walls, mainly windows. It was stated
that non-settling log has made elegant, plain detailing in
such junctions easier.
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The shape of the bevel and surface texture of single logs
were considered details of importance for architectonic
expression. For instance, in Pikku-Paavali day care centre
(Fig. 3) the bevel is quite large, while the bevel in Vuoreksen
Tiera (Fig. 4) is minimal. The scale, the use, the context, and
the intended atmosphere of the buildingwere seen as factors
affecting log type selection. All three examples from this
study constructed with non-glued logs are sauna buildings,
and the corresponding architects of these examples stated
that non-glued log felt like a natural material choice
considering the intended use and the buildings’ sites. In one
of these examples, hand-hewn log was deemed as a strong
memorable material that ‘would surely inspire people’s
emotion’ (CA6). In the same example, industrial log was also
considered, but was abandoned because it would have been
‘too cold and precise for that context’ (CA6). It was stated
that when using glued log, settling or non-settling, it is an
industrial product, andwhile it embodies the feeling ofwood
material and massiveness, it nevertheless lacks the more
distinctive and life-like atmosphere entailed in the non-
glued hand-hewn logs.

Regarding the implications related to architectonic at-
mosphere, many of the interviewees described that in the
hand-hewn logs the touch of human hands is visible and
therefore using hand-hewn logs creates a special and
stronger character and atmosphere in the resulting archi-
tectonic space: ‘It is an important part of the architecture
and the whole [in Lonna’s sauna], that the material is
present, it is right next to you, you can experience it, you
see the blows of the axe, feel the texture and it gives
colour to the overall space. In fact, it would be nothing
without it’ (CA6). Another participant described the dif-
ference as follows: ‘Surfaces which have been hand hewn
with an axe are kind of the highest standard, and if the
craftsmanship is good, it is definitely exquisite. The planed
surface is a bit more of an affordable solution, and it also
looks like it, and feels like it. It does not offer the same
experience’ (CA2). An example of the hand-hewn surface is
demonstrated below (Fig. 12).

However, the general opinion was that regarding the
aforementioned details, many options can be accepted.
Some believed that the selection of such details is more a
question of, for example a client’s personal preferences,
and a secondary choice in terms of architectonic quality. It
was stated that these details need to be designed according
to the demands of the situation.

Before going into discussion, an overview of the emerged
main themes in this section (4) is presented below (Table 3).

5. Discussion

5.1. Connections between tectonics of logs and
architectonic quality

While the participants highlighted also features of the
examplebuildingsnot related to logs, suchas shapeof the roof
and functional arrangement of the floor plans as important
attributes of architectonic quality, important attributes were



Fig. 7 In Lonna’s sauna, the exterior surface of log structure is clad with a wooden boarding. Photo: Jussi Tiainen.

Fig. 8 The openings in the facades of Monio are aligned with the height of the logs. Photo: Aarti Ollila Ristola Architects.
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related directly to log construction too. The nature of log as a
simultaneously bearing, insulating and visual material, the
expressivity of log surfaces and the spatial matrixes created
by log walls were all highlighted as crucial attributes of the
architectonic quality of the example buildings. Even though it
was not within the scope of this study to measure or even
assign a value to the importanceof log construction compared
to other features of the building in terms of architectonic
quality, this nevertheless suggests that log structure and how
the structure is composed indeed has a central role in the
architectonic quality of the example buildings.
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The participants’ perceptions of architectonic quality
had a lot in common with how the Nordic architects’ un-
derstanding of it was defined generally as a coherent ar-
chitectonic whole in the literature (1.1). In addition, the
complexity of the notion was recognized both in the liter-
ature and in the participants’ views, as the participants
described there being even something mystical about the
way in which architectonic quality comes into being and is
perceived by the building occupant. Architectonic quality
was seen as an ideal, but not easy to define exhaustively.
Fulfilling the pragmatic requirements was highlighted,



Fig. 9 The ends of the logs create ornamentation in Villa Valtanen. Photo: Lauri Louekari.

Fig. 10 In Naava Chalet, long corners are utilized. Photo: Honkatalot.
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perhaps because the requirements were easy to verbalize,
but on the other hand it was critical to fulfil them so that
the entirety, the architectonic whole, is coherent.

Some participants brought up that architectonic quality
has also a sort of “elitist” connotation, in which the artistic
and avant-garde architectonic expression prevails over
pragmatic requirements related to durability, feasibility or
a client’s wishes. Similar contradictions were recognized in
the literature review (1.1) but also elsewhere in the liter-
ature (e.g., Troiani, 2007). Pursuing architectonic quality in
that sense was disapproved by the participants.

It is contradictory that architectonic quality can be
perceived in such divergent manners. However, there is a
clear connection between the two, as the critical view of
the concept of architectonic quality could be seen as the
reverse side of the ideal definition of architectonic quality,
in which the whole or a building as a work of art is
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emphasized at the expense of other demands. Intriguingly,
in the case of the examples of log architecture in this study,
by considering the composition of logs from the viewpoint
of tectonics, a coherent architectonic whole is often
formed based on the log construction, where these two
dimensions e the “pragmatic” and the “artistic” e seem to
be quite well-balanced.

5.2. The intuitive desire of architects to emphasize
the role of log structure

In general, this study has shown that log is a very inter-
esting material and technique in terms of tectonics, from
both the viewpoint of research and practice, describing
manifold implications of logs for architectonic space. This
argument is evident based on several factors that were
intertwined in the participants’ views. Firstly, it should be



Fig. 11 Interior view of Pudasjärvi log campus. Photo: Raimo Ahonen.

Fig. 12 Lonna’s sauna and the hand-hewn log surface.
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noted that the statics of log construction guide the for-
mation of the whole architectonic solution, since it was
considered a natural starting point that logs are utilized in
the bearing structure of the building. Secondly, the nature
of log as a simultaneously insulating, bearing and visual
material was considered unique and this uniqueness was
seen as a crucial asset to take advantage of in the archi-
tectonic expression. To do this, it was considered crucial to
show the log structure, to leave it uncovered generally as
much as possible. There were other factors as well, in
favour of showing the log structure. Firstly, the visible
surface of logs was considered to be beautiful, due to the
visual appearance of the wood material in general. Sec-
ondly, the visible surface was deemed highly expressive,
because of the traces of the making of the surface, espe-
cially in the case of hand-hewn logs. Additionally, the bare
log surfaces were considered beneficial for balancing in-
door humidity. The desire to show the log structure natu-
rally elevates the importance of how the bearing structure
as an architectonic whole is composed even further.

Thus, the possibility exists that a log building is
“honest”, which was obviously considered a fascinating
feature of log architecture. While the quintessential reason
why honesty is appreciated was not pursued in this study, it
was described as being generally pleasant for architects
and building occupants, that just by looking at a building
one can understand its composition. The intuitive desire of
architects to emphasize the role of log structures in ar-
chitecture in general, and thus also for architectonic
quality, could be reasoned with the line of thinking pre-
sented above.

5.3. Architectural considerations on the role of
tectonics of logs

In a previous study, in the context of architectural com-
petitions, three main ideas related to tectonics were
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presented to contribute to the architectonic quality of log
architecture: revealing the log structure, designing the
architectonic whole according to the structural pre-
conditions set by the log structure, and taking into account
the characteristics of log structure also in the further
design solutions, such as openings and even smaller-scale
details (Lakkala and Pihlajaniemi, 2018). In the current
study, similar aspects emerged, but as the scope included
actual constructions, the themes found in the earlier study
were now substantially deepened, since there was a shift in
the scope from somewhat idealized perceptions of the
competition context to that of tangible constructions.
Photo: Jussi Tiainen.



Frontiers of Architectural Research 10 (2021) 741e757
In the current study, the theme of the desire to reveal
the log structure was described in Section 4.3 and thor-
oughly discussed in Section 5.2. In addition, the aspect of
designing the architectonic whole according to the limita-
tions of log structure was recognized as important here too.
However, an important observation was made, that indus-
trial glued logs, especially non-settling logs, differ sub-
stantially from non-glued hand-hewn logs in terms of
tectonics. This is significant, since the participants of this
study were generally of the opinion that it is crucial in
terms of architectonic quality that the architecture is
characteristic or natural from the viewpoint of the material
and construction technique. Now that the material in
question is log, architects’ perceptions are influenced by
the long tradition of log building, along with the previous
limitations related to it. And as the non-settling logs are
technically more developed, the limitations that apply are
not the same as before, and the characteristic architec-
tonic use might be different as well. This contradiction
caused some inconsistency in the responses of some of the
architects who had utilized non-settling logs. The structural
limitations of log building were said to be important to take
Table 3 Overview of the main themes and the key results.
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into account, while on the other hand non-settling logs
were perceived not to contain similar structural limitations.
While in the aforementioned article by Lakkala and
Pihlajaniemi (2018) the limitations of log structure were
portrayed entirely as qualities of log construction on which
to mainly base the overall architectonic expression, here
also other types of aspects emerged, especially connected
with non-settling logs.

The aspect of taking into account the characteristics of log
structure in detail-level solutions was described in Sections
4.5 and 4.6, which addressed the significance of corner joints
as cultural symbols of log construction as well as shape and
surface-quality of single logs. While in the aforementioned
earlier study visible corner joints were portrayed solely as
beautiful natural ornamentation, in this study the attitudes
towards visible corners included also opposing views, again
connected especially with the use of non-settling logs.

In the studies brought up in the introduction (1.) that
mapped perceptions related to log building among layper-
sons and professionals (Lakkala et al., 2020; Luusua et al.,
in press) it was concluded that logs are defined through
three parameters: material composition, shape and the
ries of the key results
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characteristic constructional use. The non-settling logs
fulfil the first two, but not necessarily the third, since no
visible corner joints are preferred, and the traditional rules
of log construction are no longer perceived as entirely valid
with non-settling logs. Thus, in terms of architectonic
expression, new directions for logs might be in store if the
non-settling logs are understood as more general building
units of massive timber, characterized and informed rather
by the unique qualities of massive timber than the tradition
of log building.

6. Conclusions

In this paper, perceptions related to the tectonics of logs
and the architectonic quality among corresponding archi-
tects of such log buildings, that represent architectonic
quality, have been mapped. Results showcase how archi-
tectonic quality is perceived among participants, and fea-
tures of log architecture related to tectonics that the
participants perceive to contribute to architectonic quality.

The results are based on the views of Finnish architects,
whose expertise in designing contemporary log buildings
offers a valuable source of information. The results should
also serve as an inspiration for architects, log manufac-
turers and other building industry professionals dealing
with industrial log architecture and coping with the
complexity of logs as a material for contemporary archi-
tecture. The insights on the current understanding of logs
as an architectonic material provided in this study can help
stakeholders to decide on future directions of development
regarding industrial logs in both the scales of a building unit
and the architectonic compositions constructed with these
units. While this study deals with perceptions among Finns,
the increasing interest in timber constructions is rather a
global phenomenon and log building is a traditional way of
construction in multiple boreal areas of the world. Thus,
the results of this study are expected to be of interest to
international audiences as well.

The main implications of this study for academia are in
the tangible manner that architectonic features of logs are
discussed in the theoretical framework of tectonics. In
addition, this study contributes to the body of knowledge
concerning perceptions of architectonic quality among
practicing architects.

The geographical scope was recognized as one limitation
of this study. This induces an intriguing, natural subject for
further research, where similar studies should be con-
ducted in various areas where the development of log
building is known to have similarities with the Finnish
context, such as other Nordic countries, German-speaking
Europe and North America.

Regarding architectonic quality, the experience of a
building occupant was considered a crucial indicator of
architectonic quality. As this study dealt with perceptions
among professionals, it would be important to compare
these findings with perceptions among laypersons as well,
to see if the valued features share common ground among
the two groups. One valid way to do this, which would
additionally offer a holistic set of data on various aspects
related log architecture, would be to conduct post occu-
pancy evaluations for important log buildings, one
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especially potential target being the yet to be built
example of this study, the high-school building, Monio.
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