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Abstract. In this study of comparing Chinese and German’s emotional reaction 
to perfume, three kinds of measurements including Self-report, Facial Action 
Coding System (FACS), Skin Conductance are used for measuring participants’ 
emotions to 6 types of perfume with the objectives of: 1) validating the mea-
surements of emotion to perfume, 2) describing the relationship between per-
fume and emotion and 3) comparing the cultural difference between Chinese 
and German regarding their emotions to perfume. The experiment results indi-
cate that the three types of measurements are all effective to describe emotions 
to perfume and some interesting findings about the emotional reaction to per-
fume are noticed using the three measurements together. The cultural differenc-
es between Chinese and German are found in two aspects: 1) Chinese tend to 
more like perfume of Green tea and 2) Chinese tend to show no emotional  
response on face even if they have stronger feelings inside. 

Keywords: Cultural difference, emotional reaction, perfume, emotion  
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1 Introduction 

People have such experience that when a pleasant perfume comes they feel joyful and 
relaxed. Past research has shown that Lavender Fragrance have some positive effect 
on people’s relaxation [1].  

The relationship between emotion and odor is an interesting topic for researchers 
of user experience. Olfaction starts when scent goes to the nasal cavities and makes 
some stimuli to receptor neurons [2]. Two kinds of receptor cells, the signaling cells 
and the axons, have been found [3]. The signals received by the signaling cells are 
sent to the axons, where scent is processed [2].  

Moreover, skin will react to odor. First, smell goes to nose and sensory cells, then 
the limbic system, i.e., the place of emotions. After that, brain reacts to the pleasant-
ness or unpleasantness of odors. Emotional reaction finally results in body reaction to 
the emotions, which have influence on people’s decision about buying a soap or 
shower gel [4]. 
                                                           
* Corresponding author. 
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1.1 Necessity and Importance 

As is known that gesture, facial expression and color have different meanings in dif-
ferent cultures, especially in Chinese and German cultures [5]. How about odor? Are 
there any differences on the emotional reaction to various odors among different cul-
tures? The answer to this question is important to both perfume companies and cater-
ing industry because fragrance (sense of smell) is a primary driver in consumer 
choice. If the differences do exist, it is necessary to find out what they are. This study 
aims to help perfume companies to find a better way to provide consumers in differ-
ent culture with odor-related products. 

1.2 Goals 

The first goal of the study is to validate a measurement system composed of self-
report, FACS and Skin Conductance. The second goal is to address a question about 
rela-tionships between specific emotions evoked verbally by odors and physiological 
changes. Do odors that could evoke verbally specific emotions (e.g. joy, anger, fear, 
surprise, disgust or sadness) also cause specific patterns of peripheral response? The 
third goal is to find a cultural influence on emotional reaction to odor. 

2 Literature Review 

Literatures suggest that there is an interaction be-tween odor and emotion. Physiolog-
ically, it makes sense that the different structures within the Limbic System would 
response together to some degree [6]. Research also suggests that the startle reflex 
might act as a psycho physiological indicator of the emotional valence of foreground 
stimulation [7]. Both odorant stimuli are rated as equal intense by the subjects, and 
heart rate and electrodermal activity are not influenced differentially by the two  
odors [8]. 

Arousal and pleasantness have been considered as the main dimensions of affective 
responses to environment.  Pleasantness is the degree of favorable feelings a subject 
can feel under given circumstances, while arousal is the degree of excitement a sub-
ject feels. 

While smelling an odor, there are some other changes on skin, like temperature, 
conductance, and skin blood flow. The main reaction of skin is the appearance of 
sweat. Known as a lie detector, the measurement of the skin conductance is a way to 
find out whether someone is lying or not. This also has connections to person’s feel-
ings. Lying makes people feel uncomfortable and then leads to the appearance of 
sweat. 

2.1 Cultural Differences between Chinese and German 

There are some cultural differences between Chinese and German from other per-
spectives. From Hofstede’s model, comparisons between German and Chinese are 
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made. The IDV scores are considerably higher in Germany (67) than in China (20), 
meaning that the German society is more like individualism and the Chinese society is 
more like collectivism [9]. This probably suggests that Chinese have more tolerance 
to bad odors than German [10]. 

2.2 Measurements of Emotion 

There are many kinds of measurements in emotion researches:  the self-report of sub-
jective experience, observer ratings, facial measures, brain-based measures, vocal 
measures [11]. 

Self-report and Observer Ratings. Self-report measures emotion by asking partici-
pants to rate their feelings on a single emotional construct. Self-report measurement 
can be easily constructed and easily understood by participants with low re-source. A 
SAM self-report is commonly used. In this study, participants smell perfumes and 
evaluate them on the arousal and pleasantness dimensions, using a scale developed by 
Bradley, who developed a picture-oriented instrument called the self-assessment ma-
nikin (SAM) to assess directly the pleasantness and arousal (and also dominance) 
associated with an object or event. 

The pleasantness dimension ranges from smiling to frowning and the arousal di-
mension ranges from excited to relax. 

Participants will also select one word from emotion list (fear, anger, sadness, sur-
prise, neutral, joy or disgust) as the best descriptor to their reaction to the odor.  

Facial Measures. Several facial measurements are found. The most important one is 
the Electrodermal Activity (EDA), which is very similar to the lie detector: the skin 
conductance.  

In a reaction to emotion, there is sweat on skin. Sweat is a good conductor to the 
skin conductance, which can be visualized through a low voltage. It starts about  
0.5 to 4 seconds after a stimulus and quickly goes back to the original level. 

To obtain a good result, attention has to be paid to some requirements. Hand is a 
good place for testing skin conductance and the electrodes need to be placed on the 
non-dominant hand. The participant should feel relaxed and have a normal breathe 
rate. One test should at least last for 30 seconds. 

Facial Action Coding System. Facial Action Coding System (FACS) is a system to 
taxonomies human facial expressions, originally developed by Paul Ekman in 1976 
[11]. It is a common standard to systematically categorize the physical expression of 
emotions, and it has been proven useful to psychologists and animators.  

The use of FACS has been proposed for the analysis of depression [12], and the 
measurement of pain in patients unable to express themselves verbally [13].  

FACS is designed to be self-instructional. A variant of FACS has been developed 
to analyze facial expressions in chimpanzees [14]. 
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There are five steps to do a facial analysis, including face image acquisition, ore-
processing procedure, feature extraction, classification, post-processing. Vide-otaping 
is usually used for FACS. 

3 Research Methodology 

3.1 Hypothesis 

• Hypothesis 1: Results from three types of emotional measurements can reflect the 
emotional reaction to perfume. 

• Hypothesis 2: Perfume has some effect on emotions for both Chinese and German 
participants. 

• Hypothesis 3: Cultures have an influence on emotional reaction of German and 
Chinese to odors. 

3.2 Participants 

Since main objective of the study is to test the measurement of emotional reaction to 
perfume, only 12 participants are invited, 6 Chinese and 6 Germans. All participants 
come from similar background (all are engineering students). 

Table 1. Demographic information 

Chinese German 

Female 3 3 

Average age 22 23.5 

Use perfume in daily life 2 2 

Use perfume before experiment 4 2 

Have a good experience with odor 6 5 

Have a bad experience with odor 3 3 

Agree people from different culture have 
different preference to perfume 

6 5 

3.3 Tasks 

Six kinds of perfume are used in the experiment: flower perfume, which are sweet 
Osmanthus and Violet, fruit perfume, which are Lemon and Apple, and plant per-
fume, which are Green Tea and Lavender. 

3.4 Procedure 

The study uses three kinds of measurements: self-reports of subjective experience, 
FACS, Skin conductance to measure the emotions of different odors. For each partic-
ipant, the three measurements will be put into effect at the same time. And the  
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perfume will be given to the participant separately according to random order. Skin 
conductance is recorded when participant sniff the perfume and video record is taken 
at the same time. After all participants finish sniffing one perfume, we ask them to fill 
the self-report form. The self-report form composes of four parts, including level of 
pleasantness, excitement, and suitable for man, and best descriptor to current emotion. 

3.5 Data Analysis 

Correlation analysis is used for address the relation-ship between emotion and odor. 
Video is analyzed for FACS analysis. Statistical test will test if there is any difference 
between German and Chinese in self-rating. Skin reaction results are recorded and for 
drawing figures to showing cultural differences. 

4 Results and Analysis 

4.1 Self-report 

It is required that participants assess pleasant, exited, and suitable for male using 
number from 1 to 9 after smelling perfume. 9 means participants are strongly plea-
sant, strongly exited or most suitable for male.  

The difference between Chinese and German is obvious to perfume green tea and 
lavender given the absolute value difference. Chinese think the lavender’s odor is 
more pleasant than the green tea, but the German have an opposite opinion. For the 
question ‘whether suitable for male use’, Chinese give a much lower point than Ger-
man. But except for this, the difference between the two groups is not obvious. 

Table 2. Rating about “pleasant” 

Chinese German 

Sweet Osmanthus  6.6 6.6 

Violet  5.8 6.4 

Lemon  3.8 4.4 

Apple 6 6.6 

Green Tea  5.2 7.4 

Lavender 6.2 4.8 

 
The difference about “pleasant” between Chinese and German is not obvious to 

perfume sweet osmanthus, violet, lemon and apple. But for perfume green tea Chinese 
choose a much lower point and lavender a much higher one. ANOVA test is used to 
analyze the significance level of the difference between the two groups. From the 
ANOVA test, the only significant difference between Chinese and German partici-
pants is pleasantness to Green Tea. Considering the low number of participants in the 
ex-periment, attention should be paid to draw a conclusion based on this result. 
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Table 3. Rating about “excited” 

Chinese German 

Sweet Osmanthus  3.2 4.2 

Violet  5.2 4.4 

Lemon  4.4 4.6 

Apple 3.6 3.2 

Green Tea  6 5.8 

Lavender 5.4 5.8 

 
With respect to “exited”, there are some differences from “pleasant”, Chinese give 

a relative high point to sweet osmanthus and lower point to violet. However, foe the 
rest perfume, Chinese and German almost give the same assessment. 

For whether the perfume is suitable for male or female, the difference is not as ob-
vious as “pleas-ant”. For the perfume lavender, Chinese give a point 3.6, which means 
it’s more suitable for female, but German think it is more masculine and give a point 
5.6. But there are some perfume which they get a consistent result, like lemon and 
violet. 

Table 4. Rating about “suitable for male” 

Chinese German 

Sweet Osmanthus  3.4 2.6 

Violet  3.2 3.6 

Lemon  4.8 4.6 

Apple 3.2 2.8 

Green Tea  4.4 4 

Lavender 3.6 5.6 

 
Neither the level of “exited” and “suitable for male” show a statistical difference 

between German and Chinese. 
The personal feeling descriptor about the same perfume is much different between 

the two groups. There is also something consistent, Sweet Osman-thus for example. 
There are four persons who used the word “pleasure” in German group, and three in 
Chinese group. There is some information about the culture related difference. Green 
tea and lavender for example, for the former perfume German use more optimistic 
word relatively to Chinese, but for the latter one, Chinese give more positive  
assessment.  

However, because using the adjective to describe the perfume is usually affected 
by the knowledge of philology and odor experience, more analyses are needed.  

On perfume sweet osmanthus and apple there are same number of people who 
choose it as the one like best. But no Chinese choose lemon and no German choose 
violet and green tea.  
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About the “one hate most”, two groups have much difference on perfume lavender, 
little difference on violet and apple. Chinese people like apple’s odor than lavender, 
but opposite for German.   

There is not much difference between two groups on the background about odor. 
About the questions “Whether used perfume before experiment”, “Whether have good 
mood experience with odor” and “Whether agree people from different country have 
different answer about perfume”, there is some difference between two groups, but 
the different level is very low. Answers’ differences on all three questions are only 
20%, i.e. 1 person.  

In short, for the reaction to perfume there is no obvious difference between Ger-
man and Chinese. This is not much consistent with our expectations. This may due to 
the globalized market, which makes people all over the world can use the same prod-
uct, especially the perfume or other odor related product. 

4.2 FACS 

The objective of the video analysis is to analyze the participants’ emotions, based on 
the participants’ facial expressions. 

According to the analysis of the videos, Germans express themselves more easily, 
and every time they smell an odor there is a positive expression on the face (relaxed 
or smile), while Chinese don’t express any emotions through facial expression. 

4.3 Skin Conductance 

The values are recorded with 32 Hz, which means 32 values per second. For each 
second, 32 values were written down. For each second an Average value for this 
second (Av.) and the deviation within this second among the participants’ mean value 
(Dev.) are generated. 

For each participant, rank the perfumes according to their skin conductance from 1 
to 6 (1 strongest re-action, 6 weakest reactions). The most intensely emotional reac-
tion is ranked in Table 5. 

Table 5. Rank of most intensely reaction in SC 

 Chinese German 

1 Sweet Osmanthus  Violet  

2 Violet  Sweet Osmanthus  

3 Apple  Green Tea  

4 Lavender  Lavender  

5 Green Tea  Lemon  

6 Lemon  Apple  

 
The result indicates that Chinese react more intensively to each odor group (flower 

+93%, green +49%, fruit +119%). 
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5 Conclusion and Discussion 

Based on the self-report, it seems like that Chinese’s favorite odor is Green tea, and 
German’s is Lemon. Excerpt these two odors, both Chinese and German prefer the 
odor of apple as their favorite. A possible explanation to this result is that different 
eating habits of two groups lead to the different preference of odor. Chinese drink 
more green tea in their daily life, and to most Chinese people, they are familiar with 
the odor of green tea. But to German people, most of them have never taste the  
green tea. 

The video-taping result tells us that Germans ex-press emotion more with face than 
Chinese. It is well know that Chinese have the personality characteristic of cautious-
ness. So it is probably that Chinese are more willing to hide their emotions from other 
people. But the result of skin conductance indicates that actually Chinese participants 
response much stronger than German participants. So different cultural groups re-
sponse in different ways to odors, while Germans express more with face, and Chi-
nese ex-press more with body. 

From the results, there is no other correlation relationship between favorite smell 
and body reaction besides some possible relationship between pleasantness and skin 
conductance. The possible explanation to this is that the sample size is too small to 
find some significant relationships.  

The study has some suggestions to the designer of odor-related products, especially 
the designer in the international enterprises. First of all, for the widely used products, 
such as shampoo, soap, it is better to prefer odor of green tea for Chinese customer 
instead of Lemon. Since many foreign companies usually have same product design 
as in their own countries, many of these kinds of products like the odor of lemon. 
Second, it is better to design an odor based on local people’s eating habit. Third, if a 
designer wants to know how Chinese’s emotional reaction to the odors, they’d better 
choose skin conductance as the measurement, and if their target customers are Ger-
man, they may use video-taping measurement. Anyway, self-report measurement 
would be a com-plementary alternative. And last, if designer want to know some sig-
nificant relationship between emotions and odor, a larger size of participants should 
be invited. 
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