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This paper depicts lighting home office conditions within different countries and continents, emphasizing
the user’s satisfaction with the visual environment. The scope of this article is to investigate the drivers of
participants’ satisfaction with the lighting conditions at the home office. The study was developed by a
team of international experts working together on Subtask A: User perspective and requirements, Task
61 IEA (International Energy Agency): Solutions for daylighting and electric lighting. An online survey
was launched in December 2020 and closed on March 2021. The survey was implemented in the native
languages of six participant countries (Brazil, Colombia, Denmark, Italy, Poland, and Japan) using Google
Forms, and its dissemination was via various social media platforms. Measures of association between
variables and predictive tests were run to explore which investigated aspects drove participants’ satisfac-
tion with the lighting conditions at the home office. We found some differences in satisfaction due to par-
ticipants’ sex, occupation, and participants’ continent of residence. Females were more satisfied with
daylight than males. Associations between the perception of seven light descriptors and satisfaction
showed differences between East Asians and the rest of the participants, which might be related to the
high dependence of the formers on electric lighting even when daylight is available. Design features as
southern facades, the distance from the working area to the window, type of internal sun shading were
related to daylighting satisfaction. Moreover, satisfaction with the general light level and the electric light
was higher for those participants who did not need to switch on the ceiling, floor, or desk lamp when day-
light was available. We found that an external view composed of 3 layers and the sky’s visibility afforded
a higher satisfaction with the window view. Having an independent room for the home office appeared to
be related to a higher willingness to continue in the home office. Likewise, higher satisfaction with the
overall visual environment and window view appeared to increase the willingness to continue working
from home. Bridging the gap amid cultural differences and daylighting and lighting satisfaction is needed,
particularly, relational studies between design features –as a response of cultural, climatic, and local
practices- and occupants’ preferences and acceptability. Thus, our understanding of occupants’ responses
will be more comprehensive. Engaging further research and measures to improve the visual environment
and overall indoor environmental quality in dwellings is now a necessary step.

� 2022 The Author(s). Published by Elsevier B.V. This is an open access article under the CC BY license
(http://creativecommons.org/licenses/by/4.0/).
1. Introduction

In response to the COVID-19 pandemic, the labormarket catego-
rizedworkers into three groups [1]. By now, those fitted into the cat-
egory ‘‘remote workers” are familiar with the home office work
modality, which seems to be well accepted by some sectors [2,3].
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At the same time, education was moved to homes, overloading res-
idential environments with different functions for which they were
and still are not well prepared. Exploring the lighting conditions in
homeoffices fromtheoccupant’s perspective is vital for understand-
ing the quality of the perceived visual environment at home [4].
Indoor lighting can influence people’s well-being,mood, and behav-
ior, along with other functions such as circadian rhythm and alert-
ness [5]. Overall, daylighting at home has been shown to improve
people’s health [6]. In dwellings, morning exposure has been associ-
atedwithbetter sleepquality,while the perceptionof poor daylight-
ing at home has been associated with occupants’ self-reported
depression [6] while poor artificial light in homes has been associ-
ated with safety aspects (falls and burn injuries) of the elderly [6].
However, a recent study found inconclusive results on the effects
of timing and light exposure on sleepquality ofDanishworkers, sug-
gesting that other parameters might be more influential than light
intensity [7]. Moreover, a better understanding of user perception,
needs, and satisfaction about lighting can give insights into the role
of domestic lighting on the way people arrange and use the space
while working from home.

The ecological perspective, which has been applied in environ-
mental psychology, is a way of understanding people’s degree of
acceptance and interaction with their environment [8]. Central to
this perspective is the dynamic interplay between people and their
everyday environment. Stokols proposes the concept of ‘‘human-
environmental optimization,” that is, the processes of achieving
higher degrees of fit between needs and environmental conditions.
Interactions are bi-directional, meaning that the environment
influences people’s behavior, but when conditions are unsatisfac-
tory, people will modify their environment. Outcomes can be dis-
appointment, satisfaction, or enjoyment. Body senses are
essential to people’s experiences of the physical world [9,10].
Accepting that the mind includes aspects of the physical and social
world implies that the environment’s design can affect the mind
and its capacity for thought, emotion, and behavior [11]. Essen-
tially, human responses cannot be isolated from the environment
[12].

The limitations imposed for controlling the virus have incen-
tivized new research [13–18] and raised some concerns [19–22]. A
comparative study identified the increased importance of windows
during the lockdown [13], showing that people kept blinds and cur-
tains open for extendedperiods andmoved theirworkingarea closer
to thewindow.An initial online study [14]with60participants iden-
tified that daylighting and artificial lighting satisfaction were posi-
tively related to the perception of high light levels, uniform
distribution, and color rendering (only for satisfactionwith artificial
light). In their broader study with 500 participants, Aslanoğlu et al.
[15] found that satisfaction with daylighting was associated with
the duration of sunlight exposure, sufficiency, external view, and
the window-to-floor area ratio. As for artificial lighting, satisfaction
was additionally related to sufficiency and brightness perception
[15]. In a follow-up study comparingworking routines and employ-
ment before and after the COVID-19 lockdown in Pennsylvania, Bar-
one Gibbs et al. [16] identified the impact of the restrictions on
workers’ behavior andwell-being. Even thoughworking from home
increased sedentary behavior, deteriorated the sleep quality and
mood, and decreased the perceived quality of life, when comparing
the results from pre-shift to the shift to the home office, workers did
not have a noticeable detriment of those aspects. Moretti et al. [23]
found that neck andbackpain causedby inappropriateworkstations
affects job satisfaction. In addition, participants who reported no
change in job satisfaction before and after the lockdown were less
productive and less stressed. For students worldwide, their mental
health was deteriorated by the pandemic and the measures to con-
trol the spread of the virus, showing higher levels of anxiety, depres-
sion, and suicidal thoughts [19–22]. In addition to this, resources to
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make it possible to study from home are not always reachable for
everybody.

The recent worldwide health crisis raised the interest of
researchers and industry in the housing quality and the undeniable
effects on occupants’ well-being. This study, as referenced above,
has its foundation in such extraordinary circumstances. This paper
has been developed in the scope of the IEA/SHC Task 61 ‘‘Integrated
Solutions for Daylighting and Electric Lighting” and presents further
analyses of an online survey in homeoffices during thepandemic. Its
objective is twofold: i) exploringwhether satisfactionwith the light-
ing in the home office room/area was associated with and could be
predicted by personal characteristics and occupants’ light percep-
tion; ii) identifying whether design features of home office impact
users’ satisfaction and could help to predict occupants’ satisfaction
and willingness to continue with the home office scheme.
2. Method

An online survey, developed in September/November 2020, was
launched in December 2020 and closed on March 2021 (winter or
summer season depending on the hemisphere). Six countries in
three continents took part in the study: Brazil, Colombia, Denmark,
Italy, Poland, and Japan. The survey was implemented in the native
languages of each country using Google Forms. The English version
of the survey was distributed as well across Europe. The dissemina-
tion was done among professionals and students using various
social media platforms –Mailing lists, Linkedin, ResearchGate,
Facebook, and Instagram.

All procedures were performed in compliance with the Declara-
tion of Helsinki and institutional guidelines. Each participant was
required to provide informed consent before starting the survey.
Personal information from the participants has been anonymized.
The surveywas divided into six sections and contained 37 questions
answeredby professionals and 34 by students. In Section I- ‘‘General
Information”- participants provided personal information. This Sec-
tion also had a question about the location of the home office space
in the house/apartment. Section II- ‘‘Lighting Condition in thewhole
HomeOffice roomnow”- asked about daylighting and electric light-
ing satisfaction at the time of the survey. Section III- ‘‘Lighting con-
dition in the home office area now”- contained questions for
assessing the perceptionof lighting levels anddistribution, presence
of glare, shadows and reflections, color rendering, and color appear-
ance. Each questionwas followed by examples (pictures) to ensure a
correct comprehension of the concepts. Section IV-‘‘Pictures of
Home Office” requested the participants to take two pictures with
the cell phone at the survey time. Picture 1 was a photo taken from
the typical sitting working position toward the window. Picture 2
was a photo of the home office area, taken 1 m away from the
desk/table. Section V, ‘‘Job/ Education Information,” includes addi-
tional information as time working/studying in the institution.
Section VI- ‘‘Describing your Home Office”- contained 13 multiple-
choice questions about the home office routine and the room fea-
tures - as lighting fixtures and window shading devices. This Sec-
tion also included a question about the overall satisfaction with
the visual environment and the willingness to continue the home
office scheme after the pandemic restrictions. Finally, through an
open-ended question, participants could give their insights to
improve the visual environment in case they must continue work-
ing/studying from home. The complete questionnaire and instruc-
tions for answering it can be found in [24].
2.1. Data analysis

An overview of the data collected is presented in the first part of
the results. The data analysis examined whether personal



Table 1
Multiple response questions and answer options converted to binary variables.

Question Answer option (Dummy variable) Binary answer

28. Select the option(s) that better
describe your preference(s) regarding
the light in your home office:

1 I appreciate natural light as the illumination in the room Yes / No
2 It does not matter how the room is illuminated Yes / No
3 I prefer daylight for reading/writing Yes / No
4 I prefer electric light for reading/writing Yes / No
5 I prefer both daylight and electric light for reading/writing Yes / No
6 Other Yes / No

30. Sun shading: 1 The window has no sun shading Yes / No
2 Thin curtains - it is possible to see the outdoors through the curtains Yes / No
3 Thick curtains - not possible to see the outdoors Yes / No
4 Thick curtains on the sides and thin at the middle Yes / No
5 Internal blinds Yes / No
6 External sun shading devices Yes / No
7 Other Yes / No

32. Select the option(s) that better
describe the electric light in your home
office:

1 There is a ceiling lamp in the room with home office Yes / No
2 There are lamp(s) mounted on walls Yes / No
3 There is a floor lamp Yes / No
4 There is a table/desk lamp on my table Yes / No
5 There is specific lighting for video recording Yes / No
6 Other Yes / No

33. To have good lighting at your home
office workplace in the PRESENCE of
daylight, you need:

1 The ceiling lamp has to be switched-on Yes / No
2 Wall lamps have to be switched-on Yes / No
3 The floor lamp has to be switched-on Yes / No
4 The table/desk lamp has to be switched-on Yes / No
5 The specific lighting for video recording has to be switched-on Yes / No
6 There is no need for any lamp Yes / No
7 Other, explain below Yes / No

34. To have good lighting at your home
office workplace in the ABSENCE of
daylight, you need:

1 The ceiling lamp has to be switched-on Yes / No
2 Wall lamps have to be switched-on Yes / No
3 The floor lamp has to be switched-on Yes / No
4 The table/desk lamp has to be switched-on Yes / No
5 The specific lighting for video recording has to be switched-on Yes / No
6 Other Yes / No
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characteristics were associated with participants’ satisfaction, the
association between satisfaction and perception of different light
descriptors, and the associations between design features and sat-
isfaction. Finally, the willingness to continue the home office and
the relationship with the overall assessment of the visual environ-
ment is presented together with the main predictors for continuing
working/studying from home.

2.1.1. Estimating general satisfaction based on the four reported
satisfaction assessments

Ratings from satisfaction with daylighting, electric lighting,
window view, and general light level in the room were used to cal-
culate a score of general satisfaction with the visual environment
(namely satisfaction score). The satisfaction score was calculated
through the weighted arithmetic mean, with the highest scores
indicating the highest satisfaction.

2.1.2. Multiple response questions
Each answer option in multiple response questions (Section VI –

Describing your Home Office) was considered as a variable with
one of two possible answers: ‘‘Yes,” when an answer option was
selected; ‘‘No,” when an option was not selected. Therefore, for fur-
ther analysis of such questions (Table 1), participants’ answers
were broken down into several new binary variables (dummy
variables).

2.1.3. Analysis of the window view quality
The authors evaluated the quality of the window view using

photos taken towards the window (Picture 1). Under a simplified
approach, it was identified the composition of the outside view
(sky, cityscape/landscape, and ground) indicating only the amount
of visible layers (1, 2, or 3) and whether one of those layers was the
3

sky (sky visibility) [25]. The layer composition of the window view
was interpreted in this study as the density of the surroundings.
The analysis was only performed on those photos with visible out-
doors (i.e., in pictures in which those features could be distin-
guished). Due to Japanese General Data Protection Regulation
(GDPR), students from this country did not provide this informa-
tion. Therefore, this analysis was performed only for South America
and Europe.
2.1.4. Statistical approach
Participants’ answers were organized into Excel spreadsheets.

Experts from each country translated to English those question-
naires distributed in the mother tongue. Descriptive statistics are
presented, such as the summary of statistics and visual data explo-
ration. Collected data were categorical and scalar variables, non-
normally distributed. Therefore, the association between variables
was examined using non-parametric tests, such as point-biserial
correlation, Kendall’s s correlation, Wilcoxon sum-rank, and
Kruskal-Wallis tests [26]. Multiple regressions allowed identifying
whether a variable could predict participants’ satisfaction with
daylight, electric light, window view, and general light level in
the home office room. For all analyses, the statistical significance
level was a < 0.05. Cohen’s benchmarks were used to interpret
effect sizes as follows: from ± 0.1 to ± 0.29 represent a small effect,
from ± 0.3 to ± 0.49 is a medium effect and from ± 0.5 to ± 1 is a
large effect [26,27]. All statistical analyses were performed in R
[28], for the graphical exploration was used Tableau Desktop soft-
ware [29] and R using the package ggplot2 [30]. Violin plots were
used to present data from discrete scales. Such type of graphical
representation brings comprehensive information about data
distribution. The following settings were used to format the
geometry of the violin graphs: i) the width of each violin was set
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according to the number of answers on each category- thus, the
width is proportional to the sample size; ii) colors were used to dif-
ferentiate each continent; iii) jitter was applied to scatter the data
points, and iv) median values were plotted (black dot).
3. Results and discussions

Even though participants’ location did not reflect their national-
ity, especially for participants in Europe –where the inmigration is
higher than in Brazil, Colombia and Japan-, in this paper, we use
the terms East Asians (E. Asians), Europeans, and South Americans
(S. Americans) regarding participants’ residency (by continent). Six
hundred ninety-four participants (34% professionals and 66% stu-
dents) living in Brazil, Colombia, Italy, Poland, Denmark, and Japan
answered the online survey. Most professionals were from S.
America (68.8%) and most students from Europe (54.1%). Personal
characteristics as sex and age were reported by the participants.
Most participants were females (60%, 39.4% males, and 3 partici-
pants did not disclose this information) and young adults with ages
ranging from 21 to 30 years (58.65%). Only 12.68% of the sample
was between 18 and 20 years of age, 11.82% between 31 and
40 years of age and 16.86% above 41 years of age. Regarding the
nature of the working/educational institution, 81.2% of scholars
are studying in a public institution. Professionals were equally
employees at private (41.5%), and public institutions (42.4%) and
16.1% were self-employed.
3.1. Descriptive overview of the data

3.1.1. Home office routine and physical space
Participants reported an increase in their working/studying rou-

tines. Most students (61.8%) were studying>5 days/week and late
in the evening (51%), while most professionals (56.8%) said they
were working 5 days/week, mainly in the typical working hours
as before the pandemic (41.5%). However, 39% of professionals
reported working late in the evening as well. The questionnaire
provided five answer options to describe the main tasks performed
during the working/studying day: a) reading and writing on digital
media; b) reading and writing partially on paper, partially on dig-
ital media; c) participating in online meetings/classes; d) video
recording; e) talking at the phone. In an additional answer, labeled
as ‘‘Others,” the participants could describe their activities if not
represented by the five previous alternatives. For both students
and professionals, the activities during the home office are
digital-media-based reading and writing (�29% and 27%) and
online meetings/classes (�28%). Additionally, partially paper-
based reading and writing was also a frequent activity for students
(28.1%), but was less frequent for professionals (12.8%). Another
common activity among professionals was telephone talks
(18.4%), and only 8.4% recorded videos.

Regarding physical space features, students were more likely to
need to study in a room with a shared use: 65.1% were using the
bedroom, living room, dining room, etc. Meanwhile, 48.3% of the
professionals had a room dedicated exclusively to the home office,
and 45% used a shared room. A small percentage of participants
shared a table/desk with other house members in a shared room.
Almost all participants had a window in the home office room
(98.7%), with similar orientations in both groups of participants:
East (avg. 19%), North/Northeast/Northwest (avg. 31.1%), West
(avg. 19%), and South/Southeast/Southwest (avg. 30.8%). The dis-
tance between the window and the working/studying area was
also similar between the two groups. Around 44% of the
participants were located 1 m to 2 m from the window, and 30%
were closer than 1 m. Only 7.9% were>3 m apart from the window.
According to the assessment of the composition of the view made
4

by the researchers, on average, most participants had an external
view composed of at least two layers (54.2%), and only 22.5% of
them could see three layers. Furthermore, most professionals
(76.5%) and students (68.3%) had visible sky from the working area.
Overall, different internal devices were the most common solution
implemented for shading control (63.7%). Nonetheless, the number
of professionals without any option of sun shading was higher than
the number of students (23.1% and 10.8%, respectively). In addi-
tion, more students (19.9%) had external shading devices than pro-
fessionals (13.4%). Widespread electric lighting solutions were
ceiling fixtures (avg. 55.3%) and table/desks lamps (avg. 28.24%).

3.1.2. Participants perception, satisfaction, preferences, and behavior
Participants’ perception of the lighting in the home office area

at the moment of the survey was inquired through seven light
descriptors. For those questions, 7-points semantic differential
scales were used. Table 2 contains a summary of the results by par-
ticipants’ occupation. Professionals seemed to perceive the room
slightly brighter with slightly more natural surfaces’ colors than
students. Table 3 summarizes the results by continent of residency.
E. Asians perceived the distribution of the light slightly more uni-
form than S. Americans and Europeans. In European countries, par-
ticipants perceived warmish light while other participants
appeared to have a neutral perception of the color of the light.
Overall, light appears to be somewhat uniformly distributed, the
glare somewhat invisible, and shadows and reflections were per-
ceived as somewhat soft and diffuse.

Four questions inquired about satisfaction with daylight, out-
side view, electric light, and general lighting level of the room at
the moment of the survey by using 7-points Likert scales repre-
senting ‘‘ratings”. Higher ratings indicated higher satisfaction with
daylight, electric light, and the external view from the window. A
summary of the results is presented in Table 4 and Table 5. In gen-
eral, participants appeared to be satisfied by the lighting and win-
dow view. Professionals seemed to be more satisfied with the four
aspects than students - especially participants in S. America
seemed slightly more satisfied than E. Asians and Europeans. Both
those groups, professionals and S. Americans, were more satisfied
with the view to the outside. Furthermore, most stated being quite
satisfied with the overall visual environment (avg. 73.6% of ‘‘Yes”
and ‘‘Rather yes” answers). However, more professionals (44.9%
for ‘‘Yes”) answered to be satisfied with the visual environment
at the home office than students did (29.3% for ‘‘Yes”).

This study approached occupants’ behavior as the standard
action, especially regarding electric lighting according to daylight
availability. Although most participants preferred as the primary
source of room lighting the natural light, S. Americans (53.1%)
and Europeans (49.1%) seemed to appreciate it more than E. Asians
did (32.9%). For reading/writing, daylighting was preferred for S.
Americans (51.8%), while E. Asians prefer combining light sources
(natural and artificial, 41.8%) and electric light (21.8%). For read-
ing/writing tasks, Europeans equally preferred both daylighting
(40.3%) and combined lighting (42.8%). Likewise, more profession-
als than students chose the daylight for reading/writing (51.2%),
and more students than professionals chose electric light (12.9%).
Most participants (avg. 58.9%), especially from S. America, did
not need to switch on any lamp to have good lighting when day-
light is available. Nonetheless, most E. Asian participants need to
switch on the ceiling fixture (37.7%) or the desk/table lamp
(30.4%) to improve the lighting when daylight is available (only
24.6% said that daylighting was enough). With no daylight, most
participants use a ceiling lamp (avg. 55.5%) or a desk/table lamp
(28.9%) to have good lighting. Finally, more participants are willing
to continue the home office doubtless (professionals = 39.4%;
students = 36.9%) or are attracted to the idea of continuing the
home office scheme (professionals = 34.7%; students = 29.3%).



Table 2
Assessment of the light perception separated by participants’ occupation.

Professional Students

Mean SD Mdn Mean SD Mdn

Q15 - Light level [(1) Dark – (7) Bright] 5.49 1.24 6 5.03 1.33 5
Q16 - Light distribution [(1) Uniform – (7) Varied] 3.48 1.77 4 3.31 1.69 3
Q17 - Glare [(1) Invisible – (7) Disturbing] 2.92 1.69 3 2.61 1.53 2
Q18 - Shadows [(1) Soft – (7) Hard] 2.69 1.57 2 2.76 1.56 2
Q19 - Reflections [(1) Diffuse – (7) Strong] 2.50 1.56 2 2.36 1.49 2
Q20 - Light color [(1) Warm – (7) Cold] 3.60 1.22 4 3.59 1.35 4
Q21 - Surfaces color [(1) Distorted – (7) Natural] 5.28 1.43 6 4.85 1.56 5

Table 3
Assessment of the light perception separated by continent of residency.

E. Asia Europe S. America

Mean SD Mdn Mean SD Mdn Mean SD Mdn

Q15 - Light level 5.05 1.15 5 4.79 1.36 5 5.61 1.16 6
Q16 - Light distribution 2.66 1.55 2 3.61 1.61 4 3.26 1.81 3
Q17 - Glare 2.79 1.38 3 2.43 1.45 2 3.00 1.71 3
Q18 - Shadows 3.11 1.47 3 2.71 1.53 2 2.68 1.61 2
Q19 - Reflections 2.31 1.48 2 2.36 1.45 2 2.48 1.59 2
Q20 - Light color 3.85 1.15 4 3.35 1.38 3 3.79 1.21 4
Q21 - Surfaces color 5.25 1.45 6 4.85 1.53 5 5.10 1.54 6

Table 4
Assessments of satisfaction separated by participants’ occupation.

Professional Students

Mean SD Mdn Mean SD Mdn

Q11- Satisfaction with daylight [(1) Not at all – (7) Very satisfied] 5.51 1.43 6 5.01 1.57 5
Q12- Satisfaction with outside view [(1) Not at all – (7) Very] 5.00 1.86 6 4.14 1.92 4
Q13- Satisfaction with electric light [(1) Not at all – (7) Very] 5.16 1.34 6 4.87 1.54 5
Q14- Satisfaction with general light level [(1) Not at all – (7) Very] 5.44 1.24 6 5.19 1.37 5

Table 5
Assessments of satisfaction separated by continent of residency.

E. Asia Europe S. America

Mean SD Mdn Mean SD Mdn Mean SD Mdn

Q11- Satisfaction with daylight 4.44 1.70 5 4.92 1.54 5 5.61 1.39 6
Q12- Satisfaction with outside view 3.61 1.70 4 4.18 1.87 4 4.88 1.97 5
Q13- Satisfaction with electric light 5.23 1.48 5 4.88 1.53 5 5.01 1.43 5
Q14- Satisfaction with general light level 5.49 1.46 6 5.01 1.33 5 5.50 1.27 6
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However, more students than professionals rather not continue the
home office (16.6%). Due to extensive data collected, a detailed
description of the whole data set has been presented in [42] also
part of special issue: Integrated Solutions for Daylighting and Elec-
tric Lighting.
3.2. Estimated general satisfaction with daylighting, lighting, and
window view: Satisfaction score

The satisfaction score summarizes the general satisfaction - cal-
culated based on the daylighting satisfaction, electric lighting
satisfaction, window view, and light levels - was not different by
sex. However, significant differences in the satisfaction score were
found by occupation (W = 64990; a < 0.001; r = -0.16). Overall, pro-
fessionals were significantly more satisfied (Mdn = 75%) than stu-
dents (Mdn = 71%). Significant differences in the estimated
satisfaction score were also identified due to the continent
[H(2) = 19.94 ; a < 0.001]. Participants in South America were
5

significantly more satisfied with the overall lighting conditions
(Mdn = 75%) than their peers in Europe (Mdn = 68%). In Fig. 1 are
highlighted participants with windowless home office rooms.
Regardless of the lack of windows, some participants in S. Ameri-
can had high general estimated satisfaction. Although, such score
range was wide among them. Students with no windows had a sat-
isfaction score lower than the group median.
3.3. Association between personal characteristics and the satisfaction
with lighting

Point-biserial correlations were performed to identify an associ-
ation between personal characteristics such as sex and occupation
(i.e. student or professional) and the satisfaction with the daylight,
external view, electric light, and general light level in the room
(7-points scalar/rating variables). Participants’ sex was signifi-
cantly related only to daylight satisfaction (a = 0.03) even though
the relationship had a small effect (g = 0.08). Female participants



Fig. 1. Satisfaction score: Estimated general satisfaction based on four reported satisfaction assessments. (For interpretation of the references to color in the figures legend,
the reader is referred to the web version of this article.)
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(n = 417; Mdn = 6) were slightly more satisfied with daylighting
conditions than males (n = 274; Mdn = 5). Participants’ sex was
not associated with satisfaction with the external view from the
window (a = 0.34), electric lighting (a = 0.10), and general lighting
level (a = 0.31) in the home office room . Nevertheless, a trend indi-
cated that females were less satisfied with the electric light than
male participants (g = 0.06; a = 0.1). Participants’ occupation was
significantly related to their satisfaction with the daylight condi-
tions and external view (a < 0.001), electric light (a = 0.01) and gen-
eral lighting levels (a = 0.02). Although, the strength of such
relationships was small (g = 0.09 for electric light and general light
levels; g = 0.15 for daylight; g = 0.21 for external view). Students
were less satisfied with daylight, external view, and the general
lighting level in the room than professionals (Table 4).

To consider seasonal and cultural differences, we run analyses
grouping the participants by continent. By the time of the survey,
South America, especially Brazil, was initiating the summer season,
while Colombia is a tropical country and does not have noticeable
differences in daylight availability over the year. On the other
hand, in Europe (Denmark, Italy, and Poland) and E. Asia (Japan)
winter season was starting. Satisfaction with daylight [H
(2) = 46.80 ; a < 0.001], external view [H(2) = 36.37 ; a < 0.001]
and with the general lighting levels was significantly affected by
participants’ location [H(2) = 28.19; a < 0.001]. Participants in
South America were significantly more satisfied with the daylight
and external view than participants in Europe (differenceDay-
light = 90.53; differenceView = 75.21) and E. Asia (differenceDay-
light = 140.20; differenceView = 133.88). Regarding satisfaction with
the general light level in the room, people in South America and
Japan did not significantly differ in their satisfaction
(difference = 9.27). However, European participants had signifi-
cantly lower satisfaction than those in South America
(difference = 77.09) and E. Asia (difference = 86.36). Critical differ-
ences were calculated for each group. The p-value for the critical
difference was corrected by the number of tests (a < 0.05). Partic-
ipants’ geographical location did not affect their satisfaction with
electric light (a = 0.15).
3.4. Participants’ perception and their satisfaction with the visual
environment

Kendall’s s tests allowed assessing the relationship between the
perception of light descriptors and participants’ satisfaction with
daylight and electric light. Multiple regressions were run sepa-
rately for the three continents data subsets to identify which light
descriptors would predict better participants’ satisfaction. Partici-
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pants’ occupation was included as well as a predictor in European
and South American regressions.

3.4.1. Satisfaction with daylight
Fig. 2 presents scatterplots of daylight satisfaction and the per-

ception of each light descriptor. Table 6 presents the correlation
results. Satisfaction with daylight was significantly and strongly
related to the perception of all light descriptors in E. Asian stu-
dents. Such correlations showed that even under uncomfortable
situations as uneven light distribution, disturbing glare, well-
defined shadows, and reflections, E. Asian participants were satis-
fied with the daylight conditions. For Europeans, satisfaction with
daylight was not associated with their perception of glare, shad-
ows, reflections, or light color. Instead, their satisfaction was
related significantly to the perception of brightness, naturalness
in the color of the surfaces and certain diversity in the light distri-
bution. Equally, in S. Americans, satisfaction with daylight was sig-
nificantly and positively associated with the perception of light
levels and surfaces’ colors and negatively associated with light dis-
tribution, hard shadows, strong reflections, and perceptible glare.
Small differences between S. Americans and Europeans assess-
ments of perception could be due to the latitude/season of each
country. In general, satisfaction with daylight was strongly and sig-
nificantly related to light levels and moderately to surface color.
Higher satisfaction ratings were found when the light level was
perceived as brighter rather than darker with a natural appearance
of surfaces’ color.

Results from multiple regressions showed that, for Europeans,
the light levels could reasonably predict their satisfaction with
daylight (adjusted R2 = 0.33). Light levels and perception of sur-
faces’ colors could predict S. Americans’ satisfaction with daylight
(adjusted R2 = 0.33). Although the correlation tests showed partic-
ular results for E. Asian students, multiple regression calculated a
model in which a higher satisfaction with daylight could be strong
and significantly predicted by their perception of naturalness of
the surfaces’ colors, perceptible glare, slightly diversity in the light
distribution, and brighter room (adjusted R2 = 0.94). Cultural differ-
ences could be a cue for such differences, as found previously in the
assessment of lighting quality, in daylit and artificially lit spaces,
between South Koreans and participants from the UK [31]. Our
results highlight the importance and necessity of studies with par-
ticipants from other cultures.

3.4.2. Satisfaction with electric light
Fig. 3 presents scatterplots of electric light satisfaction and

each and the perception of each light descriptor. Table 7 pre-
sents the correlation coefficients. For E. Asians, perception of



Fig. 2. Scatterplots between daylight satisfaction and the perception of each light descriptor -dot sizes are only to visualization of overlapping of some participants-.

Table 6
Kendall’s s correlation: satisfaction with daylight and perception of the light descriptors.

Satisfaction Perception (Light descriptors) E. Asia Europe S. America All

With daylight Q15 - Light level (Dark - Bright) 0.88**** 0.50**** 0.49**** 0.54****
Q16 - Light distribution (Uniform - Varied) 0.84**** -0.10* -0.25**** -0.10***
Q17 - Glare (Invisible - Disturbing) 0.91**** .02n.s -0.14** .03n.s
Q18 - Shadows (Soft - Hard) 0.90**** -.04n.s -0.24**** -0.07*
Q19 - Reflections (Diffuse - Strong) 0.87**** -.01n.s -0.11* .02n.s
Q20 - Light color (Warm - Cold) 0.87**** .05n.s .01n.s 0.11***
Q21 - Surfaces color (Distorted - Natural) 0.89**** 0.25**** 0.29**** 0.31****

n.s = not significant (a > 0.05); * a < 0.05; ** a < 0.01; *** a < 0.001; **** a < 0.0001
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all light predictors was positive and significantly associated with
satisfaction with electric light. A previous study [32] showed a
difference in glare assessment between European and Japanese
observers about 3 to 6 points on the Unified Glare Rating scale.
Participants appeared to tolerate or adapt to shadows and reflec-
tions, and, consequently, temporary strong shadows or reflec-
tions did not lead to a significant negative evaluation. Answers
from the open-ended question revealed the actions taken to con-
trol glare (as changing the desk position, shutting blinds, or redi-
recting the lamps). For Europeans, electric lighting satisfaction
was not related to the perception of shadows and reflections.
Whereas perception of brightness, uniformity, glare absence,
7

warmish light color, and naturalness in the color of the surfaces
were significantly related to higher satisfaction ratings. As for S.
Americans, the color of the light was the only descriptor with no
association with their electric lighting satisfaction. Furthermore,
in S. Americans, satisfaction with electric light was negative,
small, but statistically significant associated with their percep-
tions of shadows and reflections.

Results from multiple regressions showed that, for E. Asians,
satisfaction with electric lighting could be strong and significantly
predicted by the surfaces and light color, perception of reflections,
and light levels. For participants in Europe, satisfaction with elec-
tric light could be significantly predicted by the light source’s color,



Fig. 3. Scatterplots between electric light satisfaction and the perception of each light descriptor -dot sizes are only to visualization of overlapping of some participants-.

Table 7
Kendall’s s correlation: satisfaction with electric light and perception of the light descriptors.

Satisfaction Perception (Light descriptors) E. Asia Europe S. America All

Electric light Q15 - Light level (Dark - Bright) 0.87**** 0.32**** 0.29**** 0.34****
Q16 - Light distribution (Uniform - Varied) 0.83**** -0.11* -0.11* -0.07*
Q17 - Glare (Invisible - Disturbing) 0.91**** -0.15*** -0.14** -0.07*
Q18 - Shadows (Soft - Hard) 0.88**** -.08n.s -0.16*** -.05n.s
Q19 - Reflections (Diffuse - Strong) 0.82**** -.05n.s -0.11* -.02n.s
Q20 - Light color (Warm - Cold) 0.86**** 0.14** .03n.s 0.15 ****
Q21 - Surfaces color (Distorted - Natural) 0.93**** 0.22**** 0.20**** 0.26****

n.s = not significant (a > 0.05); * a < 0.05; ** a < 0.01; *** a < 0.001; **** a < 0.0001
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glare perception, and light level. For participants in South America,
satisfaction with electric light could be significantly predicted by
lighting levels and glare perception –participants’ occupation was
also a significant predictor for S. Americans.

It is worth highlighting that the survey did not include ques-
tions about lighting preferences; thus, participants’ perceptions
were used to examine their satisfaction. Hence, the associations
did not necessarily reflect participants’ preferences for the light
condition at the moment of the survey. This was primarily exposed
by E. Asians, who manifested being satisfied with daylight and
electric light even when the perception assessment was poor.
Besides inquiring about participants’ perceptions, questions about
8

participants’ preferences and acceptability could bring more accu-
rate results to understand satisfaction drivers better.

3.4.3. Satisfaction with window view
Pictures with visible external window views were used to ana-

lyze whether the external view influenced participants’ satisfaction
(n = 453). Therefore, E. Asian participants and participants whose
pictures did not identify the number of layers were not considered.
Most participants had window views composed of two layers
(52.8% in Europe and 55.6% in South America). More participants
in Europe had window views with three layers (28.1%) than South
American participants (17.3%). The sky was visible for most



Fig. 4. Violin plots: Satisfaction with the window view due to the number of layers and sky visibility- red dot indicating Median values of each group.
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participants from Europe (72.6%) and South America (69.5%). Dif-
ferences in satisfaction with the external view due to the window
view composition - in terms of the number of visible layers - and
sky visibility were analyzed. Kruskal-Wallis test indicated signifi-
cant differences in participants’ satisfaction with the external view
when the external view was composed of 1, 2, or 3 layers [H
(2) = 34.91; a < 0.0001], as presented in Fig. 4a. Participants with
three layers window view had higher satisfaction ratings
(Mdn = 6; mean rank = 275.66) than those with 2 layers (Mdn = 5;
mean rank = 233.14) and 1 window view layer (Mdn = 4; mean
rank = 175.05). Multiple comparisons of the groups confirmed sig-
nificant differences between all of them (difference1vs.2layers = 60.96;
difference1vs.3layers = 99.73; difference2vs.3layers = 38.77; a < 0.05). Fur-
thermore, satisfaction with the external view changed significantly
when the sky was visible (W = 10728; a < 0.0001; r = -0.18). Partic-
ipants with visible sky were more satisfied with the external view
(Mdn = 5; mean rank = 241.56) than participants with no visible sky
(Mdn = 4, mean rank = 186.11) (Fig. 4b).

Multiple regressions were executed by continent using as pre-
dictors for both window view features (number of layers and sky
visibility). Visibility of the sky seemed not to be a significant pre-
dictor of view satisfaction (a > 0.05). As for the layer composition,
the results of each multiple regression indicated that the number
of layers of the external view could significantly predict window
view satisfaction. For Europeans, the regression model [F(2,
196) = 8.88; adjusted R2 = 0.07; a < 0.0001] showed that the number
of visible layers accounts for 7% of the variation in satisfaction. For
S. Americans, the regression model [F(2, 201) = 15.59; adjusted
R2 = 0.12; a < 0.0001]indicated that layer composition accounts
for 12% of the variation. View content has been proved as an
important driver of well-being in buildings [33], while the benefits
that natural views have on stress recovery and improvement of
performance have been established [34–37]. Moreover, both chil-
dren and adults seem to prefer cityscape views as long as they
are far away, while natural views seem preferred when closer
[38–41]. Our analyses on the window view satisfaction were lim-
ited to the sky visibility and number of layers -which could indi-
cate the distance-. However, as previous studies found, the type
of content in the window view (landscape or cityscapes) is sub-
stantial in satisfaction appraisal and this might be an explanation
for the lower prediction of the number of layers on window view
satisfaction. It is worth noticing that studies on window views
have been performed mostly in educational and working environ-
ments, though benefits from good window views could be
extended to dwellings.
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Even though instructions on how to take the pictures were
given to the participants, some methodological issues are worth
mentioning. For instance, it would have been adequate to instruct
the participants to open curtains, blinds, or shutters before taking
the picture towards the window.Although restricting the time of
the day to answer the survey would probably reduce our sample,
this would have made it possible to make a fair comparison of
the results. Thus, future studies using shared pictures from the par-
ticipants are encouraged to consider this variable.
3.5. Features of home office area and satisfaction

Façade orientation, the distance between the home office area
(desk or table), type of shading devices, and main components of
the electric lighting system were considered as some of the design
features that might influence participants satisfaction with the
external view, daylighting, electric lighting and general light level.
Tests of associations between the variables as well as predictive
tests were performed for this purpose.
3.5.1. Window view and daylight satisfaction and the association
window features

Information about the distance from the window (q31) allowed
us to identify nine participants that reported windowless home
office rooms. These participants were removed from these analy-
ses. Additionally, 38 participants who chose the ‘‘The window
has no sun shading” option also selected additional responses,
indicating that they had sun shading control. Therefore, for those
participants, the answer to the variable ‘‘The window has no sun
shading” was corrected from ‘‘yes” to ‘‘no.”

Satisfaction with the external view from the window did not
change significantly due to the orientation (a = 0.08) (Fig. 5a).
Although the Kruskal-Wallis test did indicate that satisfaction
was significantly different when changing the distance from the
window [H(3) = 15.35; a = 0.01] (Fig. 5b), paired comparisons
showed that such difference was only significant between partici-
pants located closer to the window (<1m and 1 m-2 m) and those
located 2 m to 3 m far from the window (adjusted p-value a < 0.05).
Participants had higher satisfaction ratings with the external view
when the distance from the window was shorter than 2 m
(Mdn = 5; mean rank = 351.44). Another design feature that might
affect external view satisfaction is the type of shading device. A
comparison between those participants with external shading
devices and those with no external shading indicated that this



Fig. 5. Satisfaction with window view by a) orientation – South and North orientation labels covered intermediate orientations as South-east, South-west, North-east, and
North-west respectively; b) Distance.

Fig. 6. Satisfaction with daylight by a) orientation – South and North orientation labels covered intermediate orientations as South-east, South-west, North-east, and North-
west respectively; b) Distance.
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window feature did not significantly affect their satisfaction with
the external view (a = 0.74).

Satisfaction with daylight changed significantly among the four
orientation groups [H(3) = 26.60 ; a < 0.0001]. Post-hoc tests iden-
tified that participants with home office facades towards South,
South-East, and South-West had higher satisfaction ratings
(Mdn = 6) than those with facades towards East (difference = 71.3
4), West (difference = 92.06), and North, North-east or North-west
(difference = 80.15) (Fig. 6a). Critical differences were calculated
for each group. The p-value for the critical difference was corrected
by the number of tests (a < 0.05). Daylight satisfaction changed sig-
nificantly due to the distance from the window [H(3) = 39.53 ; a < 0.
0001] (Fig. 6b). Paired comparisons (posthoc tests) showed that
participants closer to the window (<1m) had higher satisfaction
with daylight (Mdn = 6) than participants far from the window
(Mdn1m-2m = 5; Mdn2m-3m = 4; Mdn<3m = 5).

Regarding the sun shading type and their relationship with day-
light satisfaction, point-biserial correlations indicated that only
some internal shading devices were significantly related to day-
light satisfaction (Fig. 7). Participants with thick curtains covering
the entire window, with no view to outside, had lower satisfaction
(g = -0.11; a = 0.002) than those who did not have this shading
option. Also, participants had higher daylight satisfaction when
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the shading devices were characterized as ‘‘thick curtains on the
sides and thin at the middle” or ‘‘Internal blinds.” Although these
two sun shading types were significantly associated with daylight
satisfaction, their effect was small (g = -0.08; a = 0.04).

Multiple linear regression analysis examined the prediction of
daylight satisfaction from participants’ location (continent) and
such design features – window orientation, distance from the win-
dow, and three sun-shading types. The results revealed that the
two shading type’s thick curtains and internal blinds were not sig-
nificant predictors of daylight satisfaction (a > 0.05). The model
retained as statistically significant predictors of daylight satisfac-
tion the continent, orientation (South vs. East), the distance from
the window, and sun-shading characterized as thick curtains on
the window sides and thin in the center. The overall regression
was statistically significant [F(11, 670) = 12.73; adjusted R2 = 0.16;
a < 0.0001]. However, the predictors included in the model
accounts for 16% of the variation in daylight satisfaction, indicating
that 84% of the variation in daylight satisfaction cannot be
explained by participant’s location, window orientation, distance
from the window and curtains features (thick in the sides and thin
in the center). The model calculated for S. Americans was not sig-
nificant. For Europeans, the model retained as significant predic-
tors of daylight satisfaction facades towards south and east and



Fig. 7. Satisfaction with daylight due to the presence or not of three types of shading devices: a) Thick curtains (not possible to see the outdoors); b) Thick curtains on the
sides and thin at the middle; c) Internal blinds.
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distances, between the window and working area, smaller than
3 m (a > 0.001). Although, the calculated model just predicted
7.2% of satisfaction variations [F(9, 310) = 3.77; adjusted R2 = 0.07;
a < 0.001]. For E. Asian, the model explained 93.5% of variations
in participants’ satisfaction with daylight [F(8, 52) = 108.9; adjusted
R2 = 0.93; a < 0.0001]. Internal blinds (a > 0.05), facade orientation,
and distance between 1 m and 2 m away from the window
appeared to be highly significant predictors (a > 0.0001).

3.5.2. Electric lighting features and participants satisfaction
The association between the satisfaction with the general light

level and the use of electric lighting, when there is daylight avail-
ability, was examined. Significant differences in satisfaction with
the general light level were identified between those participants
that need to switch-on ceiling (g = -0.27; a < 0.0001), floor (g = -
0.11; a = 0.002) and desk lamps (g = -0.11; a = 0.005) while day-
lighting is available (Fig. 8a to c). Participants that need any of
those lamps switched-on had lower satisfaction [(Mdn = 5; mean
rank = 246.15)ceiling lamps; (Mdn = 4; mean rank = 156.10)floor lamps;
(Mdn = 5; mean rank = 299.53)desk lamp] than participants that do
not need further actions on the electric lighting [(Mdn = 6; mean
rank = 375.44)ceiling lamps; (Mdn = 6; mean rank = 350.30)floor lamps;
(Mdn = 6; mean rank = 355.86)desk lamp]. Furthermore, no need of
any action was significantly related to satisfaction with general
Fig. 8. Required actions to have good lighting when daylight is available. Satisfaction w
lamp has to be switched-on; c) The table/desk lamp has to be switched-on; d) There is
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light level (g = -0.30; a < 0.0001) (Fig. 8d). Participants that stated
they do not need any lamp when there is daylight availability
where more satisfied (Mdn = 6; mean rank = 390.89) than partici-
pants that need to activate any lamp (Mdn = 5; mean rank = 269.47).

The multiple linear regression revealed that satisfaction with
the general light level could be predicted by: participants’ conti-
nent of residency, the actions on ceiling lamps (a = 0.04), and no
need of using electric light while daylight is available (a > 0.0001
). The model [F(6, 687) = 20.96; adjusted R2 = 0.15; a < 0.0001]
accounted for 14.74% of the variation in satisfaction. Multiple lin-
ear regressions by continent presented some differences. Particu-
larly for E. Asians, the model [F(6, 54) = 18.98; adjusted R2 = 0.64;
a < 0.0001] retained as statistically significant predictors of satis-
faction the actions on desk/table lamps and no need for electric
light (a < 0.0001), accounting for 64.2% of the variations in satisfac-
tion with the light level. Meanwhile, the model for Europeans [F(6,
315) = 7.49; adjusted R2 = 0.10; a < 0.0001] only explained 10% of
participants’ variation in satisfaction, retaining as significant pre-
dictors to use or not specific lighting for recording video and no
need of using electric light while daylight is available. For S. Amer-
ican participants, the model did not predict well the satisfaction
with general light level [F(4, 306) = 6.67; adjusted R2 = 0.06; a < 0.
0001] since only retained as marginal predictor the answer of no
need for electric light (a = 0.07). A possible explanation for such
ith general light levels and: a) The ceiling lamp has to be switched-on; b) The floor
no need for any lamp.



Fig. 9. Required actions to have good lighting when daylight is NOT available. Satisfaction with electric light and: a) Need of ceiling lamps and b) Need of desk lamps.
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differences in the prediction by continent could be the remarked
differences in the higher preference for combined lighting reported
for E. Asian participants since a higher number of them need to use
electric light during the daytime (see the description in 3.1.2).

Satisfaction with electric light was examined based on the per-
ception of having good lighting when daylight is not available.
When participants stated they have to switch on one or more light-
ing fixtures to have ‘‘good lighting,” those answers are considered
in this paper as the occupants’ actions to achieve such perception.
Point-biserial correlation tests indicated that satisfaction was sig-
nificantly different between participants who needed to take
action - or not- to perceive good lighting when natural light is
unavailable. Although, such association was weak and statically
significant only for ceiling fixtures (g = -0.11; a = 0.005) and desk
lamps (g = -0.13; a = 0.0009). In both cases, the satisfaction rating
was lower for those participants that need to switch-on either the
ceiling lamps (Mdn = 5; mean rank = 337.64) and desk lamp
(Mdn = 5; mean rank = 318.43) than for those that do not need it
[(Mdn = 5; mean rank = 380.14)ceiling lamps; (Mdn = 5; mean
rank = 366.80)desk lamps, Fig. 9]. These findings could point out a
greater appreciation for daylight, even when unavailable.
Fig. 10. Willingness to continue the home office and a) the home office room
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As significant predictors of satisfaction with electric lighting,
the multiple regression retained actions regarding ceiling and
wall-mounted lamps. Nonetheless, the calculated model seemed
to predict poorly the satisfaction with electric light when occu-
pants need to use any of those light fixtures (R2 = 0.04; a < 0.000
1). Differences in participants’ preferences regarding the main
source of light could also explain the differences found when the
multiple regressions were separated by continent. The model for
E. Asian participants [F(5, 55) = 27.0; adjusted R2 = 0.68; a < 0.000
1] explained 68.4% of the variation in satisfaction with electric light
when daylight is not available. Retained significant predictors were
the ceiling, desk/table lamps, and floor lamps (a < 0.05). Models for
European and S. American participants appeared to predict poorly
or did not predict participants’ satisfaction with electric light,
respectively, even when using electric light is required.
3.6. Willingness to continue the home office after the pandemic

We examined whether participants’ home office routine could
predict the willingness to continue the home office, physical
space features, perceptions and satisfaction with four aspects
location, b) Satisfaction with the overall visual environment of the room.
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(with electric lighting, daylighting, window view, and general light
level), and overall satisfaction appraisal with the visual environ-
ment. Regarding home office routine, we used as predictors:
days/week, working day during the pandemic, and amount of time
working per day compared as before the pandemic. Regarding
physical space features, the predictors were home office room loca-
tion and the need to use electric light when daylight is available.

Light descriptors did not predict the willingness to remain in
the home office. The four individual satisfaction assessments were
neither predictors. Having an independent room for the home
office appeared to be related to a higher willingness to continue
in the home office. In this regard, participants with poorer condi-
tions, as sharing the same table/desk with others, would rather
not remain in the home office scheme (or were uncertain). Like-
wise, higher satisfaction with the overall visual environment
appeared to increase the willingness to continue working from
home (Fig. 10). The model retained as statistically significant pre-
dictors of the willingness: the home office location, window views
with three layers, and higher satisfaction with the overall visual
environment (‘‘yes” and ‘‘rather yes”). The overall regression was
statistically significant [F(30, 365) = 2.68; adjusted R2 = 0.11; a < 0.
0001]. When including only the overall satisfaction with the visual
environment, the location and window view layers, the model [F(9,
403) = 7.56; adjusted R2 = 0.12; a < 0.0001] retained the same pre-
dictors although, this time would be possible to conclude that such
variables could predict 12% of the variation in the willingness.
Since the home office could be the future for remote workers,
building design aspects that could impact our performance and
well-being should be further investigated. Thus, comprehensive
indoor environmental quality studies are required to quantify the
impact of such parameters on occupants’ acceptability of the home
office and their performance when working from home.
4. Conclusions

This study provides information about the associations between
the home office daylighting, window view, electric lighting, and
lighting levels satisfaction with participants’ personal characteris-
tics, perceptions, and design features. Based on individual satisfac-
tion assessments, the general satisfaction with daylighting and
lighting in the home office room was estimated, which appeared
to be pretty adequate for most participants, even for some of those
few participants with no windows.

Regarding personal variables, a marginal effect of participants’
sex on satisfaction with daylight and electric light was found.
Overall, students were less satisfied with the four individual
aspects (daylight, electric light, window view, and lighting levels)
than professionals, probably because their home office room is,
in most cases, in the bedroom and living/dining room. Moreover,
most of them are studying late in the evening, which might indi-
cate an inferior design of the electric light system. Together with
previous studies, our results might be helpful in the design of stu-
dents’ accommodations which must support not only visual com-
fort but also students’ health and well-being. Cultural differences
were noticeable between participants. East Asians appeared more
tolerant to unsatisfactory lighting conditions or had lower expecta-
tions than South Americans and Europeans based on reported per-
ception and satisfaction. Two important considerations can be
pointed out from these results. First, bridging the gap amid cultural
differences and daylighting and lighting satisfaction is needed, par-
ticularly, relational studies between design features –as a response
of cultural, climatic, and local practices- and occupants’ subjective
responses. Second, questionnaires for lighting research should
include questions about preferences and acceptability as well as
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more detail about design features (type and color temperature of
lamps, room dimensions, number of windows, window glazing
composition). Thus, our understanding of occupants’ responses
will be more comprehensive.

We found that some design features affected participants’ satis-
faction. Aspects as having control over shading devices, being close
to the window, and having an unobstructed view to the outside
were crucial for increasing participants’ satisfaction. Although, in
this study, design features could not predict South Americans’ sat-
isfaction with daylighting. From our data, we cannot draw an
explanation for this. However, we can hypothesize that, perhaps,
people from tropical regions appreciate natural light regardless
of the quality of the design features due to the seasonal aspects
(summer in South Brazil), daylight availability in tropical regions
(Colombia and Northern Brazil), and people’s lighting expectations.
On the other hand, the lower satisfaction of East Asians with day-
lighting could be explained by the necessity of switching-on light-
ing fixtures while daylight is available. Unfortunately, we could not
have pictures from those participants to corroborate design fea-
tures and understand why they need to rely on electric lighting
to have good lighting. One possible explanation could be the win-
ter season and density of urban centers, where all participants
reside, which might exacerbate the lack of daylight due to higher
obstructions, blocking the external view and limiting the daylight
availability. Since daylight availability and window view are
affected by the building surroundings, a holistic approach of stan-
dards and local legislation is necessary to link such requirements
to urban aspects and not only to the building.

We found that a high percentage of both professionals and stu-
dents would certainly like to continue the home office or were
attracted to it. Nevertheless, more students than professionals do
not want or prefer not to continue studying from home, which
could be related to each country’s lockdown measures, whether
they had been isolated or living with others during this period,
and their mental health. As for those supporters of working from
home, we identify as drivers of such willingness better conditions
regarding the privacy of the home office room and overall satisfac-
tion with the visual environment. However, we did not ask
whether they would like to change their work to the home office
scheme entirely or partially. Nevertheless, the post-pandemic
work will be different since the home office appeared to be a
well-received solution by some employees and employers. In this
sense, housing projects will have some future challenges, e.g., the
way to use and design residences that will embrace new activities
like working and studying, increasing energy consumption from
the residential sector due to allocating such activities. Additionally,
it is worth noticing that studies on window views have been per-
formed primarily in educational and working environments,
though benefits from good window views could be extended to
dwellings. Engaging further research and measures to improve
the visual environment and overall indoor environmental quality
in dwellings is now a necessary step.

Finally, we found some methodological challenges. Despite
instructions for taking the pictures were provided, some partici-
pants did not follow them as we expected, or perhaps the instruc-
tions were not so clear. Therefore, testing the instructions before
applying the questionnaires will help reduce missing data when
instructions are needed. Studies aiming to compare temporal
effects would benefit from controlling the time for collecting par-
ticipants’ answers, although such a strategy would reduce the sam-
ple size. An alternative way to overcome timing restrictions would
be by subsetting the data during the analysis. Lastly, studies in dif-
ferent locations should consider subsequent data collection to
cover the effects of seasonal differences and sky variability.
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