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Abstract The main objective of the present quasi-experi-
mental study was to examine the influence of culture
(Swedish vs Japanese) and environmental attitude (urban
Vs open-air person) on participants’ thermal, emotional and
perceptual assessments of a square, within the PET
(physiological equivalent temperature) comfortable inter-
val of 18-23°C. It was predicted that persons living in
different cultures with different environmental attitudes
would psychologically evaluate a square differently despite
similar thermal conditions. Consistent with this prediction,
Japanese participants estimated the current weather as
warmer than did Swedish participants and, consistent with
this, they felt less thermally comfortable on the site,
although participants in both countries perceived similar
comfortable thermal outdoor conditions according to the
PET index. Compared to the Japanese, the Swedes
estimated both the current weather and the site as windier
and colder, indicating a consistency in weather assessment
on calm-windy and warm-cold scales in participants in
both cultures. Furthermore, Swedish participants felt more
glad and calm on the site and, in line with their character
(more glad than gloomy), they estimated the square as
more beautiful and pleasant than did Japanese participants.
All this indicates that thermal, emotional and perceptual
assessments of a physical place may be intertwined with
psychological schema-based and socio-cultural processes,
rather than fixed by general thermal indices developed in
line with physiological heat balance models. In conse-
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quence, this implies that thermal comfort indices may not
be applicable in different cultural/climate zones without
modifications, and that they may not be appropriate if we
do not take into account the psychological processes
involved in environmental assessment.
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Introduction

Over the years, several thermal climatic indices have been
set up to model and predict the thermal interaction between
the human body and its surrounding environment (e.g.
Thom 1959; Fanger 1970; Steadman 1971, 1979; Gates
1972; Gonzales et al. 1974; Jendritzky et al. 1979; Gagge
1980; Mayer and Hoppe 1987; Hoppe 1993; VDI 1998).
The first models used as indicators for the thermal
environment were empirical, based on single or composite
meteorological parameters. Later, heat balance modelling
of humans was initiated and, in the 1970s, physiologically
relevant indices were developed. A review of the progress
of modeling the thermal interaction between the human
body and its surrounding environment during the twentieth
century is given in Hoppe (1997). Heat balance models
have shown to be useful tools for the assessment of the
thermal effect of different urban structures, daily forecasts
and warnings, regional and global bioclimatic mapping,
epidemiological studies, and climate impact research.

In the absence of empirical thermal comfort studies and
models directly relevant to outdoor situations, it has been
assumed that a conventional theory of thermal comfort
developed for indoor applications can be transferred to
outdoor settings without modification (VDI 1998). Howev-
er, during the last few years the validity of these outdoor
thermal comfort indices has been questioned (Nikolopoulou
et al. 2001; Hoppe 2002; Spagnolo and de Dear 2003;
Nikolopoulou and Steemers 2003; Thorsson et al. 2004).
Studies on subjective responses to the outdoor environment
have shown that actual thermal sensations differ from those



predicted, and that indoor comfort limits are not directly
transferable to the outdoor environment. For example,
Nikolopoulou and Steemers (2003) showed that only 50%
of the variance in subjective comfort evaluation was
explained by physical parameters, indicating that psycho-
logical processes may be involved in thermal assessment of
the outdoor environment. It has also been shown that current
outdoor thermal comfort indices may not be applicable
across different seasons and geographical/climatic zones
without modification (Spagnolo and de Dear 2003).

Recent literature on the evaluation of thermal comfort in
relation to outdoor activity in different public spaces such as
plazas and squares (Forwood et al. 2001; Nikolopoulou et al.
2001; Zacharias et al. 2001; Thorsson 2003; S. Thorsson et
al. MS submitted), streets (Gehl 1968, 1996; Nasar and
Yurdakul 1990; Li 1994; Nagara et al. 1996; Nikolopoulou et
al. 2001) and parks (Forwood et al. 2001; Nikolopoulou et al.
2001; Thorsson 2003; Thorsson et al. 2004; S. Thorsson et
al. MS submitted) shows that perception of the thermal
environment strongly influences usage patterns. These
findings also show that the usage of some spaces is more
influenced by thermal conditions than other spaces, and that
the attitude towards the sun and staying outdoors differs
between different geographical/climatic zones (S. Thorsson
et al. MS submitted).

Different geographical/climatic zones can also be defined
as different cultures. According to Reber (1985, p 170), a
culture is: “The system of information that codes the manner
in which people in an organized group, society or nation
interact with their social and physical environment.” A
member of a culture learns its rules and regulations, which s/
he then shares with other members of the “system”. These
rules provide “standards for perceiving, believing, evaluat-
ing, communicating, and acting among those who share a
language, a historic period, and/or a geographic location.”
(Eisler et al. 2003, p 89). As regards the cultural influence on
an individual level, psychological research has shown cross-
cultural effects on, for example, intelligence (Sternberg
2004), categorisation (Ji et al. 2004), construction of the self
(Kitayama et al. 1997; Wang 2004) and self-perception
(Cousins 1989). Others have also shown a cultural impact on
the perception of human ecology (Eisler et al. 2003) and on
the social construction of climate and climate change (Harley
2003; Stehr and von Storch 1995).

A psychological construct that also has some bearing on
how people learn about and perceive the world is attitude.
For example, Knez (2005) showed that, for persons living
in a city, place-related identity processes were more
pronounced among persons sharing an environmental
attitude of an urban rather than of an open-air person.
This held especially for the place-related identity process of
distinctiveness, by which we distinguish ourselves from
others. In addition, the city “gave” urban compared to
open-air persons more positive feelings about themselves
and it “facilitated” their everyday life more. How can an
environmental attitude of this type influence one’s urban
behaviour, beliefs and perceptions? A useful perspective in
answering this question is to treat attitudes as a type of
schemata (e.g. Eagly and Chaiken 1993). Schemata are sets
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of knowledge structures and expectations stored in memory
that may elicit behavioural, affective and cognitive
consequences. A number of schemata theorists have
proposed that a person’s prior knowledge will influence
that person’s processes of perception, comprehension and
memory of new information (e.g. Bartlett 1932; Minsky
1975; Piaget and Inhelder 1973). In line with this, Brewer
and Treyens (1981, p. 208) hypothesised five ways in
which schemata might affect cognitive processes of
encoding, storing and retrieving new information in
memory for places: “... (a) they can determine what
objects are looked at and encoded into memory; (b) they
can act as framework for new information; (c) they can
provide schema-based information which becomes inte-
grated with episodic information; (d) they can the guide
retrieval process; and (e) they can determine what
information is to be communicated at output”.

All this suggests that we may expect different environ-
ment-related behavioural, emotional and cognitive con-
sequences related to thermal comfort assessments of
outdoor environments for persons living in different
cultures with different environment related attitudes/
schemata.

Present study

To further our understanding of thermal comfort outdoors
and to develop an index that is applicable across the global
range of climatic environments, there is a need for research
on psychological (individual) and cultural influence on
thermal as well as on emotional and cognitive assessments
of outdoor places. This paper aims to fill this gap by
investigating the influences of an urban vs an open-air
attitude to thermal, emotional and perceptual evaluations of
a square in two cultures/countries: Sweden and Japan. Both
Sweden and Japan are industrial countries, and they have
similar economical structures and public spirit. They differ,
however, in climate and culture (Eisler et al. 2003).

Given the review and reasoning outlined above, we
predict an influence of environmental attitude (urban vs
open-air) and culture (Sweden vs Japan) on participants’
thermal, emotional and perceptual assessments of a square
within the physiological equivalent temperature (PET)
comfortable interval of 18-23°C (Mayer and Hoppe 1987).
Thus, we hypothesise psychological as well as cultural
influences on individuals’ perceptions of a square despite
the comfortable thermal environment, which, according to
Mayer and Hoppe (1987), should cause an equivalent
thermal perception in participants.

Study areas

Two public squares—one located in the Swedish city of
Goteborg (57°42'N, 11°58'E) and the other in the Japanese
city of Matsudo (35°78N, 139°90E), a satellite city of
Tokyo—were selected. The designated areas represent
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Fig. 1 Photographs showing
the Swedish square, Gustav
Adolfs torg, Goéteborg

typical examples of squares in medium sized Swedish and
Japanese cities (population about 500,000).

The Swedish square

The Swedish square is a traditional European square, very
busy during daytime with many commuters passing
through. Photographs of the designated area are shown in
Fig. 1. The square has a spatial extension of approximately
100x60 m and the ground is mostly covered by
cobblestones of different sizes and shapes. Buildings
define the boundaries of the square on the west, north
and east sides. A canal runs along the south side, resulting
in little shade and strong wind exposure. The square is laid
out with a row of trees; however, these offer little shade
during the middle of the day.

The Japanese square

The Japanese square is a modern functional square located
in front of Matsudo railway station. It is a gathering point in
central Matsudo, with many commuters passing through.
The square is lifted one level above ground, providing a
vital and pleasant pedestrian link away from the traffic
between the station and the surrounding buildings (see
Fig. 2). This type of construction around railway stations is
seen in many modern Japanese cities. The square is made

Fig. 2 Photographs showing
the Japanese square, Matsudo
Station Square

of light coloured clinkers and has a spatial extension of
approximately 50x40 m, with a 0.4 m wall surrounding the
square, where people can sit. The square is laid out without
trees, with little shade available during the middle of the
day.

Climate

The Goteborg area has a maritime climate, with a mean
yearly temperature of 7.6°C. The area has, for the latitude,
relatively mild winters and cool summers, with average
temperatures of —1.2°C in February and 17.0°C in July.
The Tokyo area has a temperate climate, with warm and
humid summers and mild and dry winters. The yearly
average temperature in Tokyo is 15.6°C, with August being
the hottest (27.1°C) and January the coldest (5.2°C) month.

Materials and methods

Methods

Field surveys were performed in Matsudo, Japan, in March
2004, and in Goteborg, Sweden, in April 2004. Field
surveys took place between 11.00 a.m. and 3.00 p.m. on
weekdays. At this time of the day both air temperature and
solar radiation reach their daily maximum and the two
squares have most visitors.




Micrometeorological measurements

A meteorological station equipped according to Table 1
was used to measure the micrometeorological factors, i.e.
air temperature (7,), relative humidity (RH), wind speed
(W), incoming short-wave radiation (S]) and incoming
long-wave radiation (L|). The measurement height was
1.1 m, corresponding to the average height of the centre of
gravity for adults (Mayer and Hoppe 1987), except for the
wind measurements. Wind speed was measured at 2 m
height, and later recalculated down to 1.1 m using
Sverdrup’s power law (Stull 2000). Data were sampled
once each minute. The meteorological station was placed at
the most open point in each space so that the stations would
be in the sun during the whole field survey.

Physiological equivalent temperature

The thermal environment was investigated using PET,
which is based on the Munich Energy Balance Model for
Individuals (MEMI) (Hoppe 1984), and is defined as the air
temperature at which the energy balance for assumed
indoor conditions is balanced with the same mean skin
temperature and sweat rate as calculated for the actual
outdoor conditions (Mayer and Hoppe 1987). The idea
behind PET is to transfer the actual thermal conditions into
an equivalent indoor environment in which the same
thermal sensation is expected (Mayer and Hoppe 1987). A
PET value of around 20°C is characterised as comfortable,
higher values indicate increasing probability of heat stress,
and lower values indicate increasing probability of cold
stress, as shown in Table 2.

T and PET were calculated using the PC application,
RayMan (Matzarakis et al. 2000, Matzarakis 2002). Ray-
Man, developed according to guideline 3787 of the German
Engineering Society (VDI 1998), calculates the radiation
fluxes within urban structures based on parameters including
air temperature, air humidity, degree of cloud cover, air
transparency, time of day and year, albedo of the surrounding
surfaces, and their solid angle proportions (VDI 1994).

Participants
In total, 106 persons participated in the study, i.e. 43

persons visiting the Swedish square and 63 persons visiting
the Japanese square; 55% of the Swedish and 40% of the

Table 1 Measured meteorological factors, instruments and
accuracy

Factor Instrument Accuracy
T, Rotronic YA-100 <z0.2°C
RH Rotronic YA-100 <*1%

w Gill Instruments. Ultrasonic 1.5% RMS
N Kipp & Zonen CM3

L] Kipp & Zonen CG1
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Table 2 Physiological equivalent temperature (PET), thermal
sensation and stages of stress; internal heat production: 80W, heat
transfer resistance of clothing: 0.9 (Matzarakis and Mayer 1996)

PET (°C)

Thermal sensation Stage of stress

Very cold Extreme stress
4 Cold Strong stress
8 Cool Moderate stress
13 Slightly cool Slightly stress
18 Comfortable No stress
23 Slightly warm Slightly stress
29 Warm Moderate stress
35 Hot Strong stress
41 Very hot Extreme stress

Japanese participants were women. Participants were
categorised into the age ranges “15-20” (6 Swedish, 7
Japanese participants), “21-35” (4 Swedish, 20 Japanese
participants), “36-50" (14 Swedish, 10 Japanese partici-
pants), “51-65” (13 Swedish, 19 Japanese participants),
and “66—80” (6 Swedish, 8 Japanese participants). These
persons were selected because they estimated themselves
as urban vs open-air persons (see below) and because they
happened to visit the square within the PET thermal
comfortable interval of 18-23°C.

Psychological measures

A structured interview, a questionnaire, was handed out to
the participants visiting the squares. This instrument
comprised questions about demographic variables, cloth-
ing, general and specific questions about the current
weather and the square, and behaviours and attitudes
related to the site. Each interview comprising eight main
questions took ca. 5 min to complete. Three main
dependent measures based on responses to the question-
naire were analysed in the present study, i.e. estimations of
thermal, emotional and perceptual dimensions of the
square and of the current weather (see below).

How do you perceive the weather today?

Participants were asked to answer the question “How do
you perceive the weather today?”, by responding to three
5-point Likert scales ranging from 1 to 5: (1) calm/windy;
(2) cold/warm; and (3) good/bad for outdoor activity
(S. Thorsson et al. MS submitted).

How do you feel right now in this place?

Participants were asked to answer the question “How do
you feel right now in this place?” by responding to four
5-point Likert adjective scales ranging from 1 to 5: (1)
elated/bored; (2) glad/gloomy; (3) calm/nervous; (4)
active/passive. These scales were derived from the Knez
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and Hygge (2001) measure of current self-reported affect.
Participants were also asked to estimate their thermal
comfort by responding to a 9-point Likert scale ranging
from very cold to very hot, with a score of 5 rating as
comfortable (Matzarakis and Mayer 1996).

How do you perceive the place right now?

Participants were asked to answer the question “How do
you perceive the place right now?” by responding to four
S5-point Likert scales ranging from 1 to 5: (1) ugly/
beautiful; (2) unpleasant/pleasant; (3) windy/calm; and (4)
cold/warm (S. Thorsson et al. MS submitted).

Urban vs open-air person attitude

The questionnaire also measured the participants’ urban vs
open-air person attitude on a 5-point Likert scale ranging
from 1 (mostly urban person) to 5 (mostly open-air person)
related to the question: “How much of an urban person
(find pleasure in street life, shops, the amusements of the
city) and open-air person (find pleasure in the sea, the
woods, nature) are you?” (see Knez 2005).

Experimental design

A non-equivalent comparison-group quasi-experimental
design (McGuigan 1983) was used. This means that the
participants were not randomly assigned to the different
groups and that the two independent variables may have
been confounded with some uncontrolled extraneous
variables. Thus, compared with a “true experiment” (Liebert
and Liebert 1995), the inferences drawn about the causal
relationships between independent and dependent variables
are considered to be weaker.

Independent variables

Two independent variables were used. The environmental
attitude of urban vs open-air person was the first variable.
In line with Knez (2005), participants with scores lower
than 3 (1, 2) were considered to be “urban persons” and
those higher than 3 (4, 5) were considered to be “open-air
persons”. The second independent variable, culture, was
defined as two groups of participants visiting the Swedish
and the Japanese square, respectively. The two groups were
considered as living in two different cultures.

Dependent variables

The three questions: “How do you perceive the weather
today?”; “How do you feel right now in this place?”; and
“How do you perceive the place right now?” comprising
several scales (see above) were used as dependent variables.
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Fig. 3 Percentage participants in Swedish vs Japanese squares as a
function of thermal environment [measured as physiological equiv-
alent temperature (PET); 18-23°C]

Results and discussion

Some relevant thermal and descriptive statistics for this
study will be reported first, followed by the inferential
statistics for the influences of culture and environmental
attitude on thermal, emotional and perceptual evaluations
ofasquare. Regarding the inferential statistics, all data were
subjected to ANOVA (univariate analyses of variance) with
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Fig. 4 Percentage participants visiting Swedish vs Japanese squares
as a function of the question: “How often do you pass or linger in
this place?”
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Fig. 5 Percentage participants visiting Swedish vs Japanese square
as a function of the question: “What is the most important reason for
being in this place?”

the following between-subject independent variables: two
cultures (participants visiting Swedish vs Japanese square)
x two environmental attitudes (urban vs open-air person).
In addition, gender and age were also included in ANOVAs,
due to some findings indicating an influence of gender (e.g.
Franck 2002) and age (e.g. Lawton et al. 1982) on
environmental assessment. No significant impact of these
two demographic factors on the dependent variables were
shown, however. Therefore, the following discussion of
results relates only to the independent variables of “culture”
and “environmental attitude”. Furthermore, the SPSS 11.5
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Fig. 6 Mean “calm/windy” evaluation of “the current weather
today” in participants visiting a Swedish vs a Japanese square
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Fig. 7 Mean “cold/warm” evaluation of “the current weather today”
in participants visiting a Swedish vs a Japanese square

(a statistical software for Windows) “Type III sums of
squares” model was used because it controls for the
unbalanced cell frequencies. The number of participants in
each 2x2 cell were: Swede/urban person=28; Swede/open-air
person=15; Japanese/urban person=23; Japanese/open-air
person=40. Total number of participants for each independent
variable were: culture=43 Swedes + 63 Japanese; attitude=51
urban persons + 55 open-air persons.
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Fig. 8 Mean “glad/gloomy” evaluation of “how do you feel right
now in this place” in urban vs open-air persons visiting a Swedish vs
a Japanese square
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Background conditions
Thermal conditions

Figure 3 shows the percentage of participants in the
Swedish vs the Japanese square as a function of thermal
environment, measured as PET. As can be seen, a similar
frequency of persons participated in the present study
during the PET comfortable interval of 18-23°C, but most
took part during the PET interval of 19-20°C. During the
field surveys the Swedish participants were exposed to a
mean PET value of 20.3°C and a mean wind speed of
1.6 ms™ " and the Japanese participants were exposed to a
mean PET value of 20.7°C and a mean wind speed of

1.0 ms ..

Social conditions

In response to the question “How often do you pass or
linger in this place?”, almost 50% of the Swedish and 40%
of the Japanese participants answered “daily or several
times per week” (Fig. 4).

As can be seen in Fig. 5, the most common answer in
both countries to the question “What is the most important
reason for being in this place?” was, “I am on my way
home from or to work, school, store or any other place”.

The foregoing descriptive statistics indicate that similar
thermal conditions and numbers of participants in both
countries were present in the squares within the comfort
PET interval of 18-23°C, and that ca. 50% of participants
visited the squares within the PET interval of 19-21°C.
Some 40-50% of participants passed the squares daily or
several times per week, with most (ca. 60—70%) being on
their way home from or to work, school, store or other
places.

Inferential statistics

The impact of culture and environmental attitude on
participants estimations of “How do you perceive the
weather today?”; “How do you feel right now in this
place?”’; and “How do you perceive the place right now?”
will be reported below for each question. Only significant
results are reported.

How do you perceive the weather today?

As can be seen in Figs. 6 and 7, the main effects of culture
showed that, compared to Japanese participants, Swedes
estimated the current weather as significantly more windy,
F(1,106)=15.10, P<.01 and colder, F(1,103)=5.57, P<.05.

The results imply that although participants in both
countries perceived similar comfortable thermal outdoor
conditions according to the PET index, compared to
Swedish participants the Japanese evaluated the current
weather differently. More precisely, the Swedes evaluated
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Fig. 9 Mean “calm/nervous” evaluation of “how do you feel right
now in this place” in participants visiting a Swedish vs a Japanese
square

the given weather as colder and windier than did the
Japanese.

How do you feel right now in this place?

A significant interaction between culture and attitude,
F(1,104)=5.37, P<.05, showed that Swedish urban com-
pared to open-air persons felt happier in the square, and that

the opposite effect was observed for Japanese urban and
open-air persons (see Fig. 8). Furthermore, and as can be

9,0 1 — —mmmm e

B0 === = mm e m e e

N
=)

&2
=)

o
=)

>
=)

©»
=)

perceived thermal comfort

n
=)

1,0 T 1

Swedish square Japanese square

Fig. 10 Mean “thermal comfort” evaluation of “how do you feel
right now in this place” in participants visiting a Swedish vs a
Japanese square



Table 3 Influence of cold/warm perception of current weather
(independent variable)

Dependent variable R? Beta df MS F Sig

Thermally comfortable 0.27 0.52 1,75 25.8 27.1 0.00

seen in Fig. 8, there was no difference between Swedish
and Japanese open-air persons in how glad they felt, but
Swedish urban persons felt more glad in the square
compared to Japanese urban persons. Finally, a main effect
of culture showed that Swedish participants felt happier
than Japanese participants, F(1,104)=5.26, P<.05, and this
was accounted for by the difference between Swedish and
Japanese urban persons (see Fig. 8).

As can be seen in Figs. 9 and 10, two main effects of
culture showed that Swedish participants felt significantly
more calm being in the square compared to their Japanese
counterparts [F(1,104)=5.07, P<.05], as well as thermally
more comfortable [F(1,105)=7.77, P<.01].

The results imply that, compared to the Swedes, the
Japanese felt significantly worse in the square, i.e. less glad
and calm, and thermally less comfortable. The latter result is
in line with the above reported results showing that Japanese
participants estimated the current weather as warmer (see
Fig. 7) than did Swedish participants. Consistent with this,
and as shown in a regression analysis (see Table 3),
compared to Swedish participants the Japanese estimated the
current weather as warmer and they felt less thermally
comfortable (see Table 3) on the site (cf. also Figs. 7 and 10).
In addition, there was a difference in how glad urban persons
from the two countries felt in their respective square,
indicating a cultural difference in urban attitude as regards
place-related emotional evaluation.
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Fig. 11 Mean “ugly/beautiful” evaluation of “the place right now”
in participants visiting a Swedish vs a Japanese square
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Fig. 12 Mean “unpleasant/pleasant” evaluation of “the place right
now” in participants visiting a Swedish vs a Japanese square

How do you perceive the place right now?

As can be seen in Figs. 11 and 12, main effects of culture
showed that compared to Japanese participants, Swedish
participants estimated the square as significantly more beau-
tiful [F(1,105)=8.03, P<.01]; and pleasant [F(1,105)=9.73,
P<.01].

Furthermore, a two main effects analysis of culture
showed that Swedish participants perceived the square as
significantly more windy [F(1,105)=8.40, P<.01] (see
Fig. 13) and colder, [F(1,105)=8.60, P<.01] (see Fig. 14)
than did Japanese participants.

B0 - — - oo m oo

A0 - oo

©»
=)

windy - calm

20+-----

Swedish square Japanese square

Fig. 13 Mean “windy/calm” evaluation of “the place right now” in
participants visiting a Swedish vs a Japanese square
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Fig. 14 Mean “cold/warm” evaluation of “the place right now” in
participants visiting a Swedish vs a Japanese square

According to these results, Swedish perceptual estima-
tions of the square were more positive, i.e, the square was
more beautiful and more pleasant, compared to those of the
Japanese participants. Consistent with the above reported
estimations of the current weather (cf. Figs. 6 and 7 with
Figs. 13 and 14), compared to the Japanese, Swedes
perceived the square as windier and colder, meaning that
participants from both countries showed a consistency in
estimating the weather according to calm/windy and cold/
warm dimensions. Finally, Swedes felt more glad than
gloomy on the site than did Japanese and, in line with that,
as shown in a regression analysis (see Table 4), Swedes
evaluated the site as more beautiful and pleasant.

Conclusions

The main objective of the present study was to examine the
influence of culture (Swedish vs Japanese) and environ-
mental attitude (urban vs open-air person) on participants’
thermal, emotional and perceptual assessments of a square,
within the PET thermal comfortable interval of 18-23°C
(Mayer and Hoppe 1987). It was predicted that persons
living in different cultures with different environmental
attitudes may psychologically evaluate a Swedish and a
Japanese square differently despite similar thermal condi-
tions. Generally speaking, and consistent with the predic-

Table 4 Influence of glad/gloomy on the site (independent variable)

Dependent variable R’ Beta df MS F Sig
Beautiful/ugly 0.18 042 1,60 12.65 12.84 .001
Pleasant/unpleasant 0.17 041 1,60 7.42 11.87 .001

tion, it was shown that culture had an especially significant
impact on participants’ psychological assessments of a
square.

More precisely, although participants in both countries
perceived similar comfortable thermal outdoor conditions
according to the PET index, Japanese participants estimated
the current weather as warmer than did Swedish partici-
pants (see Fig. 7). In line with that, and as shown in a
regression analysis (see Table 3), they felt less thermally
comfortable on the site. Interestingly, compared to the
Japanese, the Swedes estimated both the current weather
and the site as windier and colder, indicating a consistency
in weather assessment on calm/windy and warm/cold scales
in participants in both cultures (see Figs. 6, 7, 13 and 14).

Swedes felt happier (explained by the difference
between the two countries’ urban persons; see Fig. 8) and
calmer (see Fig. 9) on the site, and they perceived the
square as more beautiful and pleasant than did the Japanese
(see Figs. 11 and 12). Consistent with their mood (more
glad than gloomy), they evaluated the site as more beautiful
and pleasant (see Table 4). This is in line with Gifford’s
(1980) result showing that persons in a positive mood
compared to those in a less positive mood rated interiors as
more pleasant. This tentatively indicates a link between a
person’s mood and her/his evaluation of the aesthetics of a
physical place. In addition, if we regard the Swedish
square as architecturally more attractive than the Japa-
nese square (see Figs. 1 and 2), then we may speculate that
design per se may also have to some extent accounted for
the cultural lack of correspondence in perceptual evalua-
tion of the two squares.

Given that different cultures involve different concep-
tions of the self, others, and the interdependence of the
two (Markus and Kitayama 1991), it must be noted that
the differences in environmental assessments between
Japanese and Swedish participants could in part reflect a
“cultural response bias”, meaning that, compared to the
Swedish participants, the Japanese might have evaluated
the square, and how they felt while in the square, in a more
modest way. “Indeed, modesty is a valued personal attribute
in many situations in Japan, a cultural bias that leads to a
general avoidance of extreme judgments” (Eisler et al.
2003, p. 99). This is, however, difficult to dissect given the
data obtained.

In summary, the results obtained suggest that thermal,
emotional and perceptual assessments of a physical place
may be intertwined with psychological schema-based
(Brewer and Treyens 1981) and socio-cultural (e.g.,
Kitayama et al. 2004; Markus and Kitayama 1991)
processes, rather than being fixed by general thermal
indices developed in line with physiological heat balance
models (Hoppe 1997, Mayer and Hoppe 1987). This
implies that thermal comfort indices may not be applicable
in different cultural/climate zones without modification
(Spagnola and de Dear 2003; S. Thorsson et al. MS
submitted), and that they may not be appropriate if the
psychological processes involved in the environmental
assessment are not taken into account.
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