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Exposure – Effect Relationship 
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■ Odour pollution was measured in the neighbourhood of plants and 
the degree of annoyance of the residents was investigated.

■ Unpleasant / neutral odours: with increasing odour frequency, the 
number of residents who feel very strongly annoyed increases.

■ Pleasant odours: do not show a strong nuisance effect
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■ To determine clearly pleasant odours from plants, the method of 
polarity profiles can be used (VDI 3940 part 4).
 hedonically definite classification of facility odours

■ According to No. 5 Annex 7 TA Luft, these clearly pleasant odours 
can be weighted with a weighting factor of 0.5 in ambient air. 

 the odour pollution is halved

■ The decision about this is made of the relevant authority.

■ This method is also used to generate the new animal specific 
weighting factors of Table 24 Annex 7 TA Luft.

■ A polarity profile is an instrument utilised for the multidimensional 
measurement of attitudes to an odour.

■ It is possible to quantify the various dimensions of qualities and 
emotions evoked when smelling an odour.
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Method of polarity profiles
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According to VDI 3940 part 4

The method consists of 2 working steps:
1. Polarity profiles for the concepts of “fragrance” an “stench”

(simply based on the imagination of a fragrance or stench)

2. Polarity profile of the respective facility odour on site

The emitted facility odour can be evaluated as “hedonically clearly 
pleasant” if the odour can be assigned to the concept “fragrance” 

Criterion: - correlation to the representative fragrance > 0.5 
- correlation to the representative stench < -0.5

Method of polarity profiles
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For evaluation, the 29 numeric values from the profile data record 
sheet are recorded as minus figures on the left-hand side and as a 
plus figures on the right-hand side
The arithmetic mean is calculated:

• Mj: arithmetic mean value of all weighted values for all panel members on polarity j 
• n: number of panel members
• j: polarity; pairs of adjectives
• Rx,j: numeric value of panel member for polarity j
• HFj:hedonic factor score for polarity j

The similarity of the polarity profile of the facility odour to the 
representative profiles of the concepts of “fragrance” and “stench” 
is calculated with the Pearson product-moment correlation

Method of polarity profiles
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Method of polarity profiles
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Graphic representation

The fragrance raspberry fulfils the 
criterion for clearly pleasant odours 
according to No. 5 Annex 7 TA Luft 
and can be weighted with a factor of 
0.5 in ambient air. 

Method of polarity profiles

According to VDI 3940 part 4
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Effect

without factor with factor (0,5)
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■ There are 3 different sources of 
odour:
• Waste gas vapours from the baking 

line
• Cooling exhaust air
• Room air

 Only one odour quality in 
ambient air: that smells like 
“bread” and “yeast / sourdough”
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Example: Industrial bakery
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Example: Industrial bakery
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Results
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■ The criterion for classification as a hedonically clearly pleasant odour 
according to VDI 3940 part 4 is fulfilled.

■ According to Annex 7 TA Luft, the odour of the industrial bakery can be 
weighted with a factor of 0.5 (No. 5 Examination in individual cases)
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Results

Correlation fragrance Correlation stench

bakery 0.91 -0.71

Close range 0.88 -0.62

Far range 0.92 -0.81

criterion 0.5 -0.5

Example: Industrial bakery
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Conclusion

■ With the help of the method of polarity profiles (VDI 3940 part 4), it 
is possible to determine hedonically clearly pleasant odours.

■ The decision whether a hedonic factor of 0.5 can be applied is up to 
the authority.

■ Only odours detectable in ambient air are to be assessed.

■ It should be checked whether the distance to the facility or the 
intensity of the odours have an influence on the hedonic tone

■ If a facility emits several odour qualities, which are noticeable in 
ambient air, these must be assessed individually.

Notes



Thank you for your attention

Questions?
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