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Abstract: The view from the window is an important parameter of living comfort. Previous studies
have defined several important characteristics of views, but there are very few studies that addressed
window views in dense urban environments and their influence on the perceptual elements of the
view. The scope of the study was to define the influence of design elements in window views that
can trigger negative reactions from viewers. In our study the questionnaire survey was used as
a method for obtaining the research data. A group of architecture students who participated as
respondents selected different reactions to views and reasons for such responses. Only the window
views that received poor responses were further investigated. The results were statistically analyzed
according to the most frequent responses and the variability of responses. The homogeneity of the
groups of responses as well as the groups of reasons was tested using the Fischer-Snedercor test. The
analysis showed that the negative response to a window view depends not only on the short distance
between the buildings, but also on the visual aesthetics, especially the composition quality, the surface
characteristics and the maintenance of the observed building. The results show that interventions,
especially natural elements such as vegetation, can increase the dynamics of the window view.
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1. Introduction

Ensuring visual access to the outside world is essential for human well-being. Win-
dows brings natural light indoors and provide a link to aesthetic and natural elements
outdoors [1]. People generally prefer positions in rooms with a window view. If they have
a choice between an office with or without windows, they will choose an office with a
window view [2,3]. Similarly, people in a restaurant will choose a table near a window and
a more expensive hotel room with a nice view [4]. So what features of the window view
can attract or disturb people?

1.1. Reaction to Window View

Daylight is an important parameter for indoor living comfort, as people spend a large
part of their time indoors. An important aspect of visual comfort is not only the degree and
quality of daylight, but also the quality of outdoor views [5-9]. Recently, many studies have
focused on the perception of natural and urban views [10]. Numerous studies have shown
that a natural view is the most desirable and that proximity to nature can significantly
improve quality of life [5,11]. In addition, a view of the outdoors can relieve boredom,
mundanity, and claustrophobia [9]. Residents who can see trees from their homes are
more satisfied with their lives [11]. Several studies have shown that contact with nature
also improves overall life and job satisfaction [7,10,12-17]. Kaplan and Kaplan [5] claim
that looking at nature is relaxing and even has restorative potential. Even during the
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COVID-19 epidemic lockdown, the sight of vegetation reduced levels of anxiety, anger, fear,
moodiness, boredom, irritability and sleep disturbance [18].

In addition, studies suggest that looking at nature has positive effects, while looking at
urban scenes, commercial landscapes and industrial areas increases feelings of sadness and
decreases attention [12,19]. Patients who had a view of a brick wall experienced a longer
postoperative hospital stay, a higher number of minor postoperative complications and a
higher number of doses of strong analgesics compared to patients who could observe nature
through a window [6]. Laumann et al. [20] also found that the urban environment, e.g., main
pedestrian zone, bus/train station, rush hour, is less restful than the natural environment.
They also observed [21] that looking at an urban environment such as a pedestrian zone,
bus station and busy roads led to a higher heart rate in a group of observers than in
the group observing a natural environment. The researchers also investigated whether
residents of university dormitories with more natural window views would perform better
on tests of directed attention than those with fewer natural views. The results showed that
natural views led to higher scores for directed attention than urban views but had no effect
on mood [22].

1.2. Urban Density

A study in semi-urban and rural areas in southern Sweden has shown that flat dwellers
depend on having green spaces with different features close to their homes in order to be
satisfied with their neighborhood [23]. The issue of having access to green spaces, nature,
open space, etc. in cities is undoubtedly related to urban density and growing population.
Higher density is a tool for the development of a sustainable urban system that saves space
and energy, increases the diversity and intensity of social, commercial and cultural contacts,
and enables the rational organization of service activities, social infrastructure and public
transport [24,25]. However, many authors believe that the term “density” alone does not
say much about the functioning of the urban system. When it comes to the quality of urban
space, which includes the attitude towards the “facade view”, density is treated as the
user’s perception of the space and its dimension. However, the normative quantities of the
built environment and the definition of density according to the principles of densification
and compact place making are rather abstract and indefinable. Gehl et al. [26] say that cities
and buildings with modest dimensions, with narrow streets, small outdoor spaces and
elaborate details are experienced much more intensely and closely by users. These spaces
are usually experienced as intimate, warm and personal. In contrast, large open spaces,
wide streets and tall buildings are often perceived as cold and impersonal. Perceived
density depends strongly on a psychological state that is very personal and subjective, and
not only on relevant physical variables. It depends above all on the feeling that there is
sufficient or insufficient space available for a particular activity at a particular time [27].
Urban densification as a concept built on the development of today’s cities through compact
and more efficient use of space is at odds with social distancing and the increase in the
extent of open public space. However, social distance in the relationship to a window
view has another meaning: the provision of a personal space for the observer and a sense
of connection between the surroundings and the observer. From the point of view of
ensuring a multifaceted anthropological experience, all the above definitions of density
and densification of urban space confirm the need to distance oneself from the neighboring
building, and the possibility of perceiving it as part of the urban system and not just as
the observed facade within a few meters. When we deal with the built environment in the
context of the urban system, we move to the level of urban design criteria. These can be
divided into three basic categories: measurable or quantitative criteria (utilization, building,
spaciousness, density, insolation), non-measurable or qualitative criteria (accessibility,
flexibility, importance of space, vitality) and context or general compatibility (coherence,
architectural and aesthetic aspect, principle of view, presence of the past, importance of
space, diversity, humane scale, hierarchy of urban criteria). Design and external efficiency
refer to the arrangement of the buildings, the landscape architectural design and the
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surroundings, and architectural design includes the architectural style, the facades and
the details [28]. For our research, the concept of general compatibility is particularly
important (coherence, architectural and aesthetic aspect, principle of views, presence of
the past, importance of space, diversity, human scale, hierarchy of urban criteria and
architectural design).

1.3. Providing Information

The view from the dwelling has a direct impact on the health and quality of life of
residents, and there is a need for a technical and systematic review to secure the right
to quality of viewing in housing complexes that are becoming denser and taller [29]. A
carefully designed view from a window can enhance the physiological and psychological
well-being of the occupants of the house.

Architecture outlines the interior space and separates it from the outside world. The
facade, with its openings, is the element that enables constant interaction between indoor
and outdoor environment. The larger the window areas, the more space is exposed to
external influences [30]. Through the window there is also a constant interaction with the
environment, which is full of visual information about the weather and events. According
to Kaplan [15], they also provide access to aesthetics and natural features. An important
element that provides a quality view and user satisfaction is also greenery. Schmidt and
Saumel [31] say that in Berlin high-rise housing estates, vegetation is perceived as an
extremely positive factor, trees more than groups of shrubs. The view of green spaces
from a high-rise housing estate improves the well-being of city dwellers [32]. Kley and
Dovbishchuk [11] even found that the absence of green elements in the window view in
urban areas increases the likelihood of considering a move.

The quality of visual information depends on the nature and characteristics of the
view. Especially in dense urban environments where only the neighboring building is
visible through the window, visual comfort is determined by the architectural elements
that shape the facade and determine the aesthetic quality of what is seen. Fagade materials
with a combination of shapes, colors and textures facilitate a particular formal design [30].
A fagade consists of a series structural or decorative elements and shapes that can be
distinguished by the human eye through the rhythm of architectural elements. These
include windows, which accentuate or calm elements in the composition; contrasts, which
emphasize the variety of forms and motifs (e.g., dark-light, large—small, near—far contrasts),
harmony, the balance of contrasts and similarities that determines the balance, coherence
and functionality of the elements, and unity, which binds the elements into a coherent
whole [33].

The results of the studies show that people are more satisfied when features are distant,
and that when the landscape contained nature the effect of distance was smaller [8]. A
suitable window view usually includes both the foreground and the horizon [34]. Bell
and Burt [35] defined three “visible layers” in the window view: the upper layer (in the
distance, containing the sky and the natural or artificial horizon), the middle layer (natural
or artificial elements such as fields, trees, hills or buildings) and the lower layer (in the
foreground, including vegetation and ground). Views that contain a variety of information
are most appropriate, therefore all three visible layers are suggested as beneficial. The
lower layer is particularly important as it provides visual information about the distance
and thus the size of the objects in the middle layer.

In dense urban systems, the view from the windows of the middle floors includes
only one, the middle layer, which provides very little information about the weather and
the time of day. The fact is that the amount of sky and the presence of a leafy window box
had direct positive effects on the assessment of recovery probability. Ground-level views
with people and street trees elicit similar ratings as some views with sky, but views with
the most sky were rated as the most restorative and popular [36]. Ko et al. [37] suggest
considering at least two layers of landscape and/or sky when designing windows in dense
urban structures. They also introduce dynamic features into window views in urban areas,
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e.g., traffic flow at a distance of more than 6 m from the window. Nearby movements
(e.g., pedestrians passing in front of the window) can be distracting. In the analysis of
psychological parameters [29] significant negative responses to the view were found in
the tension-anxiety and anger-hostility subscales at middle floors compared to low floors.
Significantly positive scores in the vitality subscale were found in low floors with abundant
vegetation and in high floors with a view of the sky.

1.4. Research Questions

Numerous studies have focused on the positive effects of vegetation, compositional
qualities and narrative. Some studies also justify the importance of distant views [8,9]. On
the other hand, there are very few in-depth studies on the elements in the window view
that trigger negative or poor reactions. There are also very few studies that address the
issue of window views in a densely built environment, where only a close-up view of the
neighboring building is possible. To fill this research gap, it is important to find out what
causes negative reactions to certain window views. This question is particularly important
in densely built urban areas where building patterns affect many people and have many
impacts on the health and well-being of residents.

This research focuses on window views that are expected to elicit predominantly
negative or bad reactions. Previous studies have shown that window views that are
predominantly negatively evaluated often do not contain vegetation [10,11,21]. It can
be assumed that the absence of vegetation is an important factor, but it is not only the
absence of vegetation in the window view that can trigger negative reactions. This study
focuses on other features in window views and examines them systematically. The study
is designed as interdisciplinary because the user’s reaction to the window view is not
only a design problem for which the architect-designer is responsible, but also involves
urban planning and landscape architecture, as well as socio-cultural aspects related to
environmental perception. The core of the problem arises from the positioning of buildings
in urban space, which is influenced by urban densification. For the user, this means that
only the middle visible layer can be seen through the window, excluding the lower layer
that makes visual contact with the ground and the upper layer that provides a view of
distant objects and the sky. A questionnaire survey is used to determine the subjective
reactions to looking out of the window at a nearby facade and to analyze the causes of these
reactions. The homogeneity of groups of responses is tested using the Fischer-Snedercor
test. The expected results will make it possible to define a set of design elements that can
provoke negative reactions in the viewer and to which special attention should be paid in
the design of fagades. It will also be possible to link them to the results of other studies and
to highlight the measures that planners can incorporate into the design of urban spaces
and buildings to improve user perception.

Research Hypothesis

Although window views are an important element of architecture, there is no es-
tablished framework for their design. Previous studies of window views show that the
quality of the window view rated by the subjects is predicted by the viewing distance,
the number of view layers, the quality of the landscape/elements and the composition
of the view [38]. In terms of psychological influence, they focus mainly on the potential
for restfulness [5,10,20], comparisons between the restful effect of different natural and
built scenes [12,19-21], and the influence of the type and proportion of fagade vegetation
on users’ responses [8]. However, urban facades often do not contain green elements that
otherwise have a positive effect on the viewer. In addition, urban densification reduces
the distances between buildings, leaving only one visible layer in the window view. This
not only restricts the inflow of natural light, but also impoverishes the quality of the view.
The aim of this study is therefore to investigate people’s perceptions and psychological
responses to looking through a window at nearby facades with different visual qualities,
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where the view is restricted to only one layer. The hypotheses are thus linked to urban
densification and the quality of the window view:

Hypothesis 1 (H1). Urban densification leads to an impoverishment of window views.
Hypothesis 2 (H2). Visual aesthetics is an imperative dimension of window views.

Hypothesis 3 (H3). Interventions can mitigate the negative impact of the lack of dynamic win-
dow views.

Based on previous research, the present study sought to identify the negative reactions
of respondents to selected window views and the reasons for them. An additional aim
of this study is to draw attention to the architectural elements in the window views that
influence the negative reactions.

2. Methods
2.1. Preliminary Research

The study of reactions to window views of a nearby facade was conducted in two
steps. In the first step, the pre-selection of window views was made. In the second step,
the respondents’ reactions to these views were studied and the reasons for the negative
responses were analyzed. In this step, window views with similar characteristics were also
identified. The analyzes of the baseline data using morphological and typological research
methods, field observations and on-site analyzes include the following data:

e  Geomorphological and real-estate data from the Surveying and Mapping Authority
of the Republic of Slovenia [39]. Analyses of geomorphological features (topography,
reliefs, terrain types and climate conditions, insolation, distances between buildings,
etc.), real estate valuation (real estate register, valuation model register, real estate
data from municipalities) and mapping of landscape features with spatial data using
ArcGIS software (ArcMap version 10.3.1) for visual assessments and analyses.

e  On site observations and analysis. Fieldwork and photographic surveys (April-
May 2021).

For the purposes of this study, residential neighborhoods rather than individual
buildings were observed, mainly because the relationship between buildings is an essential
part of the view. In line with the aims of the study, cases were selected where buildings
were at least five floors high, as this starting point provides a representative sample for
understanding the relationship with the ground floor or the site. Due to the limited height,
groups of shrubs and trees that enhance the ground floor space are no longer visible at
this level [31]. In the survey views, window views were limited to the third and fourth
floors, which can be seen through the window in terms of communication distance [40],
horizontal field of view [26], architectural or environmental determinism [41] and human
scale elements [26].

2.2. Stimuli

Close-up photographs of 20 window views of the nearby facade were selected for
analysis. The selection deliberately excluded window views with elements that Ching [36]
defines as positive or appropriate for achieving visual comfort. The photos were taken
in residential neighborhoods in Ljubljana, Slovenia. The quality of the architecture was
not assessed, so the selected buildings were not chosen as examples of appropriately or
inappropriately designed or planned buildings, but as views of parts of the fagcades that
were considered suitable for this study.

The views are selected so that the facades are approximately the same distance from
the viewer, that they cover approximately the same viewing area and that they are pho-
tographed in similar light. The result of such an approach is that all views presented in the
questionnaire are equidistant from the window and the window view covers two floors of
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the building opposite the viewer. Due to the close distance of the objects, the view includes
only one visible layer (middle level). At the same time, this precludes the possibility of
looking at all three visible layers, which Bell and Burt [38] recommend in order to achieve
visual comfort. Looking through the window also does not provide information about the
weather, time of day and location [42].

The facades were photographed on the same day (May 2021) and under the same
weather conditions (cloudy day with diffuse light). To ensure sufficient variability, facades
from different architectural periods were selected. The facades also contain different
architectural and construction elements and are maintained differently. All photos were
taken with the same camera and all images were resized to 480 x 320 pixels. The additional
vegetation on five facades was created using Adobe Photoshop. No people are visible in
any of the photographs in order to avoid their presence as a disturbing factor.

2.3. Participants

A total of 135 third year architecture students at the Faculty of Architecture, University
of Ljubljana were invited to participate in the survey and 98 students responded to the
survey, their average age 21.6 years. We hypothesize that architecture students are particu-
larly sensitive to the recognition of visual features and architectural elements in window
views, which is positive from a research perspective. Because of their prior education and
inclination, it is also easier for them to argue the reasons for reactions to window views.
However, the problem of close spacing between buildings, which leads to poor quality of
window views, was not explained to them beforehand.

2.4. Survey and Research Framework

The questionnaire survey was voluntary and anonymous. It was published on the
Moodle learning platform of the Faculty of Architecture at the University of Ljubljana
on 20 May 2021 and was accessible for 24 h. There was no time limit to complete the
survey. The students who agreed to participate were asked to answer 52 questions. The
questionnaire consisted of three parts: (1) The socio-demographic part dealt with the
gender, age and type of settlement in which the respondents live. (2) The second part of
the questionnaire contained questions about the type and size of the institution where the
respondents live, what green spaces are available to them and how intensive their contact
with nature is. (3) The third part of the questionnaire presented 20 photos of different
window views, each with two questions. The first question was about the characteristics
of the views. Respondents could choose from 11 possible answers/reactions (variable X),
which were defined based on the previous experiences of researchers and case studies
from the literature [4,5,8,12,17,43,44]. The second question was related to the reasons that
triggered the reaction to the window view. Respondents could choose from seven possible
answers/reasons (variable Y). The selected reasons were derived from the conceptual
elements of visual aesthetics [36]. The possible reactions of the respondents and the reasons
that triggered the responses are described in Table 1.

The differences between the reactions and the reasons were analysed using the most
frequent answers (mode of specific answers, second and third most frequent answer) and
the variability of the answers. The dispersion (variability) of the reactions was measured
by the coefficient of variation, which is the standard deviation of the reactions normalized
by the mean of the reactions. The homogeneity of the groups of reactions as well as groups
of reasons was tested using the Fischer-Snedercor test. This study is mainly concerned with
the results obtained in the third part of the survey.
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Table 1. The possible reactions of the respondents and the reasons that triggered the responses.

Reaction (Variable X) Reason (Variable Y)
x1—frightening, scary, dangerous yl—surface characteristic
x2—incomprehensible, unpleasant y2—composition quality
x3—very disturbing, repellent, depressing y3—narrative quality
x4—boring y4—complexity

x5b—soothing, pleasant y5—dynamics
x6—understandable, coherent, legible y6—unpleasant/pleasant space
x7—attractive, fascinating, invigorating y7—other (can’t define)

x8—dreamy, romantic

x9—mysterious

x10—acceptable, unobtrusive

x11—does not evoke a determined response, neutral

3. Results
3.1. Window View Perception Reactions

The results show that the window views elicit different reactions from the respon-
dents. Respondents tend to agree on pleasant, attractive and acceptable window views.
For reactions x5—soothing, pleasant, x7—attractive, fascinating, invigorating and x10—
acceptable, unobtrusive, the coefficient of variation ranged from 0.47 to 0.55, while reactions
x6—understandable, coherent, legible, x8—dreamy, romantic, xX9—mysterious and x10—
acceptable, unobtrusive were not selected. For window views with negative answers,
xl—dangerous, frightening, scary, x2—incomprehensible, unpleasant, disturbing, x3—very
disturbing, repellent, depressing, and x4—boring, the reactions were less homogeneous,
and the coefficient of variation was between 0.58 and 0.89 (see also Figure 1). The test of
homogeneity of all responses for the window views with the most frequent responses x1-x4
and for the window views with the most frequent responses x5-x11 showed that there was
a difference between the variation of the two groups of reactions (F = 0.827; « = 0.003).

=
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= °
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c ®
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8 0.6 =
2 ° .
T
] . ®
B 0.4
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J I
00 T T T

x1 x2 x3 x4 x5 X6 x7 x8 x9 x10 x11

reaction

Figure 1. Cont.
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] ] Standard Coefficient
Reaction (Variable X) Deviation Average of Variation
x1 — frightening, scary, dangerous 2.523 2.827 0.893
x2 — incomprehensible, unpleasant 3.117 4,541 0.687
x3 — very disturbing, repellent, depressing 2.505 3.829 0.654
x4 —boring 2.606 4467 0.583
x5 — soothing, pleasant 2.984 6.286 0.475
x6 — understandable, coherent, legible NA NA NA
x7 — attractive, fascinating, invigorating 3.004 5.5 0.546
x8 — dreamy, romantic NA NA NA
x9 — mysterious NA NA NA
x10 - acceptable, unobtrusive 2.967 6.523 0.455
x11 - does not evoke a determined response, NA NA NA
neutral

Figure 1. Coefficient of variation of respondent’s reactions and data used for calculation of coefficient
of variation.

Figure 2 shows the 20 window views included in the survey, the most frequent
reactions, the proportion of responses with negative reactions (reactions x1-x4) and the
coefficient of variation of the reactions. Respondents gave a negative reaction for 12 (60%)
window views. The data in the figure also show that window views with predominantly
negative reactions elicit divided opinions about the reasons for these opinions, as the
dispersion of reactions is higher (the coefficient of variation is between 0.58 and 0.89); for
window views with predominantly negative reactions, the reasons are much more uniform
(the coefficient of variation is between 0.46 and 0.55).

A detailed review of the reactions to the window views for which respondents most fre-
quently provided reaction codes x1-x4 reveals some interesting features. Of the 12 window
views, window view 9 elicited a consistent reaction, with 87.8% of respondents believing
it to be frightening, scary and dangerous (reaction x1). The window view includes older,
poorly maintained facade with a damaged rendered surface, which was defined as the
feature most likely to elicit unpleasant feelings. Window views 14 and 16 elicited a negative
response, mainly due to incomprehensibility or unpleasantness (reaction x2). These two
window views consist of different architectural elements (balconies, fences, beams and
columns) and their composition is incomprehensible and irregular. The four window views
(window views 3, 8, 11 and 18) are found to be very disturbing, repellent, depressing
(reaction x3). For these window views, the reasons for the reactions are the compositional
quality, poor maintenance, intricate geometry and dynamic coloring. However, five win-
dow views were described as boring by respondents; these window views are numbered 1,
5,12, 15 and 20.
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No. Photo SNR® | MFX® [2MFX® 3MFX®| CV®| | No. ‘ Photo ‘ SNR® | MFX® |2MFX® [3MFX®| CV®
1 90.8% x4 x3 x2 0.50 11 73.5% x3 orx4|x3 orx4| x2 0.62
2 14.3% x10 | x5 x6 | 037 12 71.4% x4 X3 x2 | 053
3 | 88.8% x3 X2 xi;r 0.71 13 25.5% x10 | x4 x5 | 041
4 48.0% x4 x2 | x10 | 052 14 72.4% x2 X3 x4 | 072
5 69.4% x4 X3 x2 | 062 15 65.3% x4 X2 x3 | 059
6 31.6% x4 x5 | x10 | 0.44 16 62.2% x2 x3 x4 | 066
7 26.5% x5 | x10 | x2 | 047 17 337% | x10 | x4 x6 | 046
8 88.8% x3 X2 x4 | 067 18 69.4% X3 x4 x1 | 060
9 | 87.8% x1 X3 Xi;’r 0.90 19 43.9% X7 X2 x3 | 055
10 45.9% x10 | x2 x2 | 057 20 89.8% x4 x2 x3 | 052

() SNR - Share of negative reactions x1 - x4
@ MFX —Most frequent reaction

©® 2MFX - Second most frequent reaction

“ 3MFX — Third most frequent reaction

6 CV - Coefficient of variation

Figure 2. Window views and respondents’ reactions (code for reaction: x1—dangerous, frightening,
scary; x2—incomprehensible, unpleasant, disturbing; x3—very disturbing, repellent, depressing;
x4—Dboring; x5—soothing, pleasant; x6—understandable, coherent, legible; x7—attractive, fascinating,
invigorating; x8—dreamy, romantic; xX9—mysterious; x10—acceptable, unobtrusive; x11—does not
evoke any specific response, neutral).

3.2. Reasons for the Negative Perception of Window Views

The reasons for the predominantly negative reactions to window views can be further
identified through detailed analysis of the responses. Figure 3 shows the three most
frequent responses to the reasons given by 98 respondents.
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repellent, depressing () 3MFY - Third most frequent reason
Legend:
x1 - dangerous, frightening, scary
3 - very disturbing, x2 — incomprehensible, unpleasant, disturbing
repellent, depressing vl y2 y4 x3 — very disturbing, repellent, depressing
x4 - boring

Figure 3. Window views with a predominantly negative reaction and the reason for the reaction
(code for reason: yl—surface characteristic (e.g., colors, texture), y2—composition quality (good or
bad, e.g., position and proportions of the elements), y3—narrative quality (e.g., involuntary attention,
suggestiveness), y4—complexity (e.g., singularity in form, details), y5—dynamic (e.g., degree of veg-
etation, human activities in opposite buildings), y6—unpleasant/pleasant space (e.g., maintenance,
safety, health, compatibility, unity), y7—other (can’t define).

Figure 4 shows the reasons for perceiving window views in a relative number of
responses. The reasons for perceiving the window view as frightening, scary, dangerous
(reaction x1) and incomprehensible, unpleasant (reaction x2) are mainly its maintenance
(reason y6); other reasons are its characteristic texture (reason y1), compositional quality
(reason y2) and complexity (reason y4). All these reasons also define the window view
as very disturbing, repellent, depressing (reaction x3). When defining a window view as
boring (reaction x4), its narrative can be added to the reason (reason y3), although the main
reason for a boring window view is its compositional quality (reason y2).
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reason

100%
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60%
40%
20%

0%
x1 — dangerous, x2 - x3 —very disturbing, x4 —boring
frightening, scary incomprehensible, repellent, depressing
unpleasant, ,
disturbing reaction

M y7 — other (I can't define myself)
M y6 — unpleasant / pleasant space (e.g. maintenance, safety, health, compatibility, unity)
M y5 — dynamic (e.g. degree of greenery, human activities in opposite buildings)

y4 — complexity (e.g. singularity in form, details)
M y3 — narrative quality (e.g. involuntary attention, suggestiveness)
m y2 — composition quality (good or bad, e.g. position and proportions of the elements)
M y1 - surface characteristic (e.g. colours, texture)

Reaction (X) x1-
Dangerous, prehensible, disturbing,

x2-Incom- x3-Very

frightening, unpleasant, repellent, x4 - Boring
Reason (Y) scary disturbing  depressing
v1 — surface characteristic 39.8% 7.1% 27.6% 19.8%
v2 — composition quality 2.1% 16.8% 25.8% 30.4%
v3 — narrative quality 3.1% 7.7% 5.1% 10.0%
v4 — complexity 1.0% 13.8% 8.9% 9.2%
v5 — dynamic 0% 10.7% 4.8% 8.8%
v6 —unpleasant / pleasant 49.0% 35.7% 20.4% 8.0%
space
v7 — other (I can't define my- 2.0% 8.2% 7.4% 13.9%
self)

Figure 4. Reactions and reasons for the predominantly negative perception of the window view.

4. Discussion

This study attempts to answer the important question of how a shorter viewing
distance affects the observer. This question is not only important for daylighting, but also in
the context of sustainable development, as it encompasses many aspects, from health and
well-being to environmental impact and efficiency. In line with to the principles of compact
cities, public open space will be further reduced in the future, leading to an increase in
building density and a reduction in distances between buildings. When considering the
relationship of windows to outdoor views and urban density, it becomes clear that the
density of the building refers to the reduction of view width and the loss of three visible
layers in the sense of the principal of view, series of views and openness to space. The
first visible layer (ground floor view) loses width and the middle layer (building level) is
limited to the view of the nearby facade and becomes the main focus when approaching the
neighboring building. Studies have shown that window views containing distant elements
are generally preferred [8]. Reducing the distance between buildings also reduces the
possibility of the view going wide and losing some or all of the quality of the middle visible
layer provided by the view of the landscape (the background of the building). In this
context, we were particularly interested in whether the reduced distance is a key factor
influencing the reviewers’ reactions and whether other features such as aesthetics and
dynamics of the window view also have a noticeable influence.

4.1. Distance of Window View

Previous work has shown that the proportion of the facade or object obtained in
the field of view is an important issue. For the horizontal field of view [26], the study
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considered five-storey block buildings, which are the common typology in residential block
development concepts. The closer the observed object gets, the smaller the viewing angle
becomes. If the observed building is a horizontal block, the facade may obscure the entire
field of view, which was the case in this study. When understanding the idea of urban
concepts (organic, network, linear, etc.), the question of the concept of general compatibility
also relates to the social background, namely the community. The “active facade” created
by programs, users and additional street furniture (lights, billboards, additional elements
in terms of temporary use of space) is an important co-designer of urban space. From
the perspective of supporting the concept of human scale, the active facade incorporates
the importance of the criteria that were the basis of this research: perception of height
(the gaze captures elements of the fagade up to a height of five floors), relationship of
the facade and the open space and relative to the viewing angle (the further away the
observed fagade, the more added elements of all three visible layers are captured). In this
sense, elements of greenery have been added to some real examples of window views.
These elements deny the concept of monotony, defined in the study as “boredom”, and
the need for diversity at the level of urban concepts with measurable quantitative criteria
(use, building, spaciousness, density, insularity) and non-measurable or qualitative criteria
(accessibility, flexibility, importance of space, vitality). Nevertheless, five window views
were defined as “boring” in the study and compositional quality (y2) and narrative (y3)
were defined as the main reasons. The analysis of these cases showed that they mainly
lacked the above mentioned characteristics.

The facade views in the study focused on the third and fourth floors of the selected
case buildings and were chosen to allow only a view of a few windows of the opposite
facade without any other visible layers. Restricting the view to the middle visible layer
significantly reduced the amount of information that the open outdoor space. It was to be
expected that the respondents’ reactions to most of the window views would be quite poor.
This was based on the conclusions of previous studies in which window views with distant
elements were generally considered positive [8,45—47]. However, the results of this study
show that respondents did not react similarly to all window views in the survey. While
more than half of the window views received rather negative responses, the remaining
window views were rated positively. Respondents were more likely to agree on pleasant,
attractive and acceptable window views than on unpleasant and incomprehensible window
views (Figure 1). In particular, window views that contained certain features such as an
interesting composition and greenery were rated quite positively. The results suggest that
building distance is an important but not the only determining factor for a certain type
of response, and that other factors such as visual aesthetics and maintenance may also
be important.

4.2. Aesthetics of Window View

The studies suggest that visual aesthetics is an important dimension of the non-
instrumental qualities of window views that influence users” emotional response and
perception. Furthermore, some authors have already found that certain views can elicit
positive responses, while others can have neutral or even negative effects [48]. This comes
to the fore especially when there are no other features such as dynamism and variability
in the view that could mitigate certain negative effects. This was confirmed by the results
of this study. Respondents repeatedly chose typical causes for the negative reactions; in
particular, surface characteristics (y1) was chosen as the main reason for negative reactions.
This often occurred in relation to window views with strong color contrasts and textures
(e.g., window views 5, 11 and 14, which were considered disturbing), but also window
views with uniform geometry and monotonous coloring (e.g., window view 1, which was
rated as boring). It should be emphasized that surface characteristics can be interpreted in
different ways, e.g., as texture quality and color or as a result of maintenance. Respondents’
answers were heterogeneous in this case, so it is not possible to determine exactly what the
disturbing feature was in the window views. However, we note that the results of the study
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are consistent with the findings of other authors who argue that views with articulated
colors, textures and patterns are more complex [17]. The effect on the viewer’s mood
must also be considered, as specific, interesting features in the view may elicit different
emotional responses than general, undefined or uninteresting views [44] and the view of
specific features may elicit corresponding psychological responses [17]. As these effects are
linked to the individual experiences of the respondents, it becomes even more difficult to
determine the effects of a specific feature in a window view.

The second most common reason that triggered negative responses was the quality of
the composition (y2). Window views that received negative scores can be defined as com-
positionally incoherent because they lack proportional quality (e.g., harmonious alignment
and hierarchy of architectural elements) [36]. One could argue that the responses are mainly
due to the professional orientation of the respondents. However, this result aligns well
with previous studies showing that people in urban environments are uncomfortable with
incoherent, illegible and complex views [17] and enjoy views that provide some degree of
intelligibility [5]. Studies also show that the diversity of psychophysiological responses is
influenced not only by complexity, but also by openness and spatial definition [16,36].

The third most common reason respondents used to express a negative reaction was
unpleasant space (y6), which was particularly articulated in window views with poorly
maintained surfaces. This is not in itself a consequence of compositional quality, but can
have an impact if the building deteriorates and the viewer loses a sense of security, order
and intelligibility as a result [6]. In the study, reactions related to poor maintenance were
quite coherent and consistent, so it is very safe to assume that respondents would react
accordingly in other similar cases. As previous studies have also found that people in
poorly maintained urban environments feel uncomfortable and have a greater sense of
danger [17,49], it is reasonable to assume that poorly maintained buildings can indeed
create perceptions of insecurity, poor health, lack of compatibility and uniformity.

4.3. Dynamics in the Window View

The urban layout is important for the perception of the facade view. If the urban
ground plan forms a uniform rectangular pattern, this leads to a parallel positioning
between the viewer and the observed. The view through the window is centered and
frontal on the facade, resulting in a static arrangement. In an irregular urban design, the
window views have an uneven angle of view, which is perceived as dynamic. In contrast
to the urban design approach, which very clearly emphasizes the need for diversity with
measurable quantitative criteria in urban design, it is noted that at the level of facade
design, both monotony and pronounced diversity can be disturbing factors (Figure 2).
The study assumed that the negative effects of both factors can be mitigated by certain
measures. In doing so, we drew on the findings of some authors who have found that
urban environments that contain natural elements have positive effects on users [50,51]. In
particular, it was important to find out whether adding certain simple elements, especially
vegetation, could change the negative perception of some window views. The survey
responses confirmed these assumptions, as respondents consistently reacted negatively
to the original views (without vegetation) and significantly more positively to the same
views with vegetation added (window views 2, 6, 7, 10 and 13). In general, these results
confirm the findings of other studies that consider vegetation to be an extremely positive
factor [31]. In addition, the effects of the different vegetation features were defined more
precisely in this study. In particular, large areas of vegetation on the facade were found
to be effective in concealing untidy and poorly maintained parts of the building, thus
reducing the perception of dangerous, intimidating, incomprehensible and unpleasant
window views. Similarly, window views that are perceived as disturbing, repellent and
depressing. In these cases, the added vegetation has increased the dynamism and coherence
of the window view, improving interest and consistency.

With regard to the above findings, the coherence and scope of the green elements
must be considered. During the preparation of the survey, it was noted that the greening
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of fagades is mainly due to individual interventions by residents, which are spatially
limited and do not involve large and elaborate interventions. Increased complexity and
inconsistency of the view by adding different green elements could therefore be ineffective
or even have a negative impact. This was also evident in the window view 6, which was
perceived as boring by most respondents despite the flowerpots on the balconies (Figure 2).
In this context, the concept of general compatibility that relates to social background,
namely the “active fagade”, should be mentioned again. Green elements, as suggested in
the survey, have undoubtably reduced the perception of monotony. In the future, these and
similar problems should be addressed in a more organized way, e.g., within sustainable
approaches such as biophilic architecture or community activities, and not left solely to the
initiative of individual residents.

5. Conclusions

The most important contribution of this study is that it has defined more precisely
the effects of certain features in window views on observers. The study of the perception
of different window views takes into account the principles of sustainable design and
the principles that show that the design of facade elements is not only a problem of
architecture, but also affects other fields such as construction and urban planning. It
should also be emphasized that this issue needs to be considered from a multi-layered
perspective, especially the perspective of urban scale, design of the architectural envelope
and user experience:

e In the context of urban space, the way of interpreting the results according to “prob-
lems mapped by spatial scale” is summarized in terms of “spatial scale: built form”
and “sustainable goals: human needs”. Urban densification naturally follows the prin-
ciples of the concepts of compact cities, in which density is one of the most important
planning issues that can regularly lead to all kinds of misunderstandings and tensions,
but is an essential driver for our urban future. The study has undoubtedly found that
urban densification leads to an impoverishment of window views, but it is not the
only determining factor. In this context, urban density does not mean the number
of people inhabiting a given urbanized area, but urban intensification in the sense
of denser development with less open space. Yet the balance between of built and
open space should better follow the principles of sustainable development in the sense
of “high density without intensity”. Above all, we need to make a clear distinction
between desirable compact city living and the other word that urban planners try to
avoid: overcrowding [52].

e It has been shown that visual aesthetics are an important dimension of window view.
In particular, features such as compositional quality, maintenance and dynamics have
been found to be important. The fact is that a large part of the population spends
most of its time indoors. This type of work and lifestyle have increased during the
COVID-19 epidemic and will remain so afterwards [18]. We can assume that the
students surveyed also spend most of their time indoors, working with devices that
require them to focus on nearby objects. This involves constant use of visual displays,
such as computer screens or mobile phones, which increases the need for a good
view out of the window. However, the specific population studied allowed some
characteristics of the window view (e.g., compositional quality and color scheme) to
be defined more precisely.

e  Furthermore, it was found that interventions into fagades can increase the dynamics of
the window view. In particular, large, uniform green elements had a mitigating effect
on the viewer and were found to be more effective than small and varied elements.

The findings can help to understand and predict user reactions better and can add
new qualities to urban planning and architectural design. In the wider context, they can
also support efforts to find innovative ways to solve current problems.
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