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User behaviour influences the energy use of the building as the users keep changing the indoor temperature to reach their
preferred temperature and this behaviour is derived from how occupants perceive the thermal environment. This work
investigates individual differences in perceiving the thermal environment. 150 occupants with a good balance of age and
gender participated in the field studies of thermal comfort survey questionnaire focusing on the impact of personality traits,
loneliness, perfectionism, overall comfort, satisfaction, thermal sensation, and preference in two buildings in the UK. The
regression analysis between conscientiousness and satisfaction indicates that the satisfaction level of the users was
increased when their conscientiousness level was increased. In addition, the regression line between self-oriented
perfectionism and satisfaction as well as openness and thermal preference showed an opposite relation between them, as
the satisfaction and thermal preference decreases by the increase in the self-oriented perfectionism and openness level
respectively.
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1. Introduction

Thermal comfort is a significant subjective feeling recognised by the brain which varies according to
the body temperature and the thermal environmental condition which can improve human health level
as well as reducing the overall building’s energy consumption (Shahzad et al., 2017, Rupp et al., 2015,
Roaf et al., 2015). Many studies have recently indicated the relationship between thermal comfort and
individual differences such as clothing layers, age groups, gender and metabolism rate while only a few
of them have focused on the personality traits and its impact on user’s thermal perception and
preference (Shahzad 2014, Hwang and Chen 2010, Nagashima et al., 2002).

ASHRAE seven-point scale which is the most acceptable standard in this field, indicates neutrality as
comfort air temperature (Fanger 1970, Wang et al., 2018). However, many studies disagree with it
(Humphreys and Hancock 2007, Fountain et al., 1996, Rijal et al., 2009, De Dear 2011) because in many
cases, people who felt neutral did not feel comfortable and wanted changes in the air temperature
(Shahzad et al., 2019). Hence, due to the complexity of individual differences in perceiving the thermal
comfort, it is necessary to bridge the gap in the field of thermal comfort. This research aims to overlook
the relationship between big five personality traits (Openness, Conscientiousness, Extraversion,
Agreeableness, Neuroticism), loneliness and perfectionism with the thermal perception and
preference of individual occupants in the workplace.

2. Research Methods

Field studies of thermal comfort were applied in two buildings in the UK with different contexts in June
2019. This study aimed to investigate the gap between individual differences (with the focus on
personality traits) and occupant thermal comfort through quantitative analysis carried out by SPSS. The



study includes two quantitative parts based on the survey questionnaires in the field of thermal
comfort and psychology. Overall 150 occupants including 30 staff in an open plan office and 120
occupants in the library participated in the survey questionnaire.

2.1 The comfort survey questionnaire

To understand the context, environmental data was measured through data loggers. The collected data
investigates the Temperature, RH%, Dew point, Light intensity and Co2 emission of the two buildings
which was relatively complied with the ASHRAE standard 55 predicted thermal comfort zone, however,
the thermal comfort survey questionnaire results are exclusively in contrast with it.

The thermal comfort survey questionnaire includes general questions regarding the age, gender and
particular questions related to the thermal environment such as thermal sensation (TSV), thermal
preference (TP), overall comfort (OC), and satisfaction (SA) following the ASHRAE seven-point scale
(ASHRAE Handbook, 2009).

2.2 Personality traits survey questionnaire

The psychological survey questionnaire was responded during the same period as the comfort survey
guestionnaire. It comprises three categories:
e Big five personality traits (Openness to experience, Conscientiousness, Extraversion,
Agreeableness, Neuroticism). This was carried out by using the BFFI quantitative data scaling.
e Loneliness based on UCLA scale (Russell 1996).
e Perfectionism (Self-Oriented perfectionism-SOP, Other-Oriented perfectionism-OOP, Socially
Prescribed perfectionism-SPP) following the compiled MPS perfectionism scale (Hewitt and
Flett 1996).

3. Analysis and Results

In this stage, boxplot analysis is provided to investigate the complexity found between overall comfort,
satisfaction, thermal preference and thermal sensation. Figure 1 illustrates the boxplot of overall
comfort and thermal preference. It shows that surprisingly individuals who felt uncomfortable to
slightly uncomfortable were more adaptable to the thermal environment and required no change.
Averagely, warm-preference individuals felt uncomfortable, while cool-preference participants mean
stands for slightly comfortable. Figure 2 is in contrast with ASHRAE standard 55 predictions as
participants who felt neutral did not feel comfortable. This is while individuals who have a particular
preference toward cold temperature, their overall comfort surprisingly directs toward comfortable.
Figure 3 shows inconsistency in respondent’s thermal preference and thermal sensation. For instance,
individuals who felt warm in June were predicted to feel uncomfortable, while the reports show they
are recognized as warm-preference individuals. Meaning that they still require slightly warmer or
warmer temperature. The complexity found in the results indicates the importance of individual
differences in perceiving the thermal environment. Also, figure 4 shows the consistency between
overall comfort and satisfaction.


https://en.wikipedia.org/wiki/Openness_to_experience
https://en.wikipedia.org/wiki/Conscientiousness
https://en.wikipedia.org/wiki/Extraversion_and_introversion
https://en.wikipedia.org/wiki/Agreeableness
https://en.wikipedia.org/wiki/Neuroticism
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Figure 3: Thermal preference and Thermal Sensation Box Plots

The correlation tests show the relationship between personality traits with comfort parameters. There
is statistically significant correlation between openness and thermal preference; conscientiousness and
satisfaction as well as self-oriented perfectionism and satisfaction with a significance level of .044, .038
and .005 respectively, shown in table 1, 2, 3. However, the results show both negative and positive

correlation, as follows;

e Identical relationship between conscientiousness and satisfaction
e Opposite relationship between self-oriented perfectionism and satisfaction
e Opposite relationship between openness and thermal preference

Overall, the only personality traits which are effective in perceiving the thermal comfort are
conscientiousness, self-oriented perfectionism and openness. The correlation test between other
personality traits and the thermal comfort parameters failed as the significant values are greater than
the accepted significance level. Therefore, there is no relationship between the comfort level of
occupants and neuroticism, agreeableness, extroversion, other-oriented perfectionism, socially

prescribed perfectionism and loneliness.

Table 1: Conscientiousness and thermal comfort correlation

Thermal Thermal Conscientiousn

Overall comfort sensation preference Satisfaction ess |

Conscientiousness Pearson Correlation ‘ -.018 -.027 -012 S 1 i
Sig. (2-tailed) v'832 742 883 .038 i

N o _— s “w us s 148




Conscientiousness

Table 2: Openness and thermal comfort correlation test

Correlations
Thermal Thermal
_ Openness _ Overall comfort sensation preference Satisfaction
| Openness Pearson Correlation 1 150 -138 - 169 047
Siq. (2-tailed) 073 101 044 576
N 144 144 143 142 142

Table 3: Self-Oriented perfectionism and satisfaction correlation test

Correlations
Overall Thermal Thermal | Satisfaction :
comfort sensation preference SOP SPP OO0P
: Pearson : - 141 077 -.052 -230° 1 ATT -234"
{ Seif-oriented | Correlation ‘
perfectionis | Sig. (2-tailed) .088 355 537 032 004
I m(SOP) 3 .005
N 147 146 145 145 147 147 147

Figure 5 illustrates the scatter plot to understand the relationship between conscientiousness and
satisfaction in detail. The significantly increasing regression line shows eligible dependence between
two parameters. The level of satisfaction increases by the increase in the conscientiousness level. This
is while figure 6 and 7 show the opposite relationship between self-oriented perfectionism and
satisfaction as well as openness and thermal preference. Meaning that the satisfaction and thermal
preference of occupants were in contrast with self-oriented perfectionism (SOP) and openness
respectively. In other words, people who have a higher level of SOP and openness were predicted to
have less adaptation to the thermal environment. Figure 6 shows that majority of people who have
SOP personality type voted between dissatisfied to slightly satisfied, however, the number of
participants who voted for below neutral was more than those who for neutral and slightly satisfied.
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4. Discussion and Conclusion

This research was aimed to investigate the individual differences in perceiving the thermal
environment focusing on personality traits which significantly effect on thermal preference and



perception. The results were carried out based on 150 sample size survey questionnaires responded in
two buildings located in the UK.

This work is considering the individual differences in a different view from previous works as according
to Shahzad et al (2019) similar age, gender and metabolic rate of individuals in the same context does
not certainly consequence the same thermal comfort zone. It highlights the importance of addressing
the individual differences to bridge the gap in the field of thermal comfort, which not only can decrease
building sector’s energy consumption but also enhance user’s satisfaction inside the building (Shahzad
et al., 2019).

The results claim the view of ASHRAE seven-point thermal sensation vote (TSV) in which neutrality is
accounted for comfort air temperature (Fanger 1970, A.S.H.R.A.E., 2009, 2018, Fong et al., 2011).
During the actual survey time, only a few respondents felt comfortable while they did not feel neutral.
Also, people who required changes in the temperature felt more towards comfortable. The thermal
sensation and overall comfort boxplot show inconsistency in the results as individuals who felt warm
or cold, preferred the temperature to the same direction while it was expected to be vice versa.
Although individuals may feel neutral, satisfied or comfortable, it does not secure requiring no changes.
On the other hand, an individual who feels dissatisfied may have high thermal adaptation and prefer
no change in the temperature. Results investigate that the mentioned complexity can be due to a
variety of personality types which leads to different levels of adaptation.

The results show that only a handful of the personality traits have a significant correlation with thermal
comfort which is mentioned below:

e positive correlation between conscientiousness and satisfaction
e Negative correlation between Self-oriented perfectionism and satisfaction
e Negative correlation between openness and thermal preference

The results indicate that individuals with a higher level of conscientiousness have a higher satisfaction
level, while higher level of self-oriented perfectionism leads to lower satisfaction level. Also, Individuals
with higher level of openness have a lower level of thermal preference.

Results of this study agree with Joshanloo and Afshari (2011) studies which indicate that
conscientiousness has a positive correlation with life satisfaction as they are most likely to agree with
their surrounding situation. Also, according to Hewitt and Flett (1996), self-oriented perfectionisms
expect positive results from themselves. Therefore, the results of this study comply with the previous
works, as this type of personality shows lower satisfaction in the correlation test. On the other hand,
Schweiker et al. (2016) state that openness people have high agreeableness, while they are excited
about new experiences. The results show that as openness increases, user’s thermal preference directs
toward cooler. It can be since they require an exciting surrounding situation that they prefer the
thermal environment to be cooler.

However, this work failed to find a significant correlation between any of other personality traits
(loneliness, agreeableness, neuroticism, extroversion, other-oriented perfectionism and socially
prescribed perfectionism) and thermal comfort parameters. As a future plan, it is predicted to add
gualitative analysis to the existing quantitative results along with increasing the sample size as it will
be possible to generalize the results. Also, considering different contexts can develop the study in
further aspects.
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