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Assessing Safety Requirements Based on KANO Model
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As the first step of risk management, risk identification is inevitable to understand the degree of work
safety. However, the safety requirements can be divided in necessary factors and additional factors. Thus,
we propose a safety requirements assessment model using Kano model derived from Herzberg s
two—factor theory, classifying safety requirements into ideal elements and must—be elements. The Kano
model is usually applied to evaluate customer satisfaction divided into three major requirements in the
fields of product development and marketing: attractive, must—be, and one—dimensional requirements.
Among them, attractive requirement and must—be requirement are matched with ideal element and
must—be element for safety requirement classification, respectively. The ideal element is defined as
preventive safety elements to make systems more safe and the must—be element is referred to as fatal
elements to be essentially eliminated in systems. Also, coefficients of safety measurement and safety
prevention are developed to classify different class of safety requirements. The positioning map is finally
visualized in terms of both coefficients to compare the different features. Consequently, the proposed

Abstract

model enables safety managers to make a decision between safety measurement and prevention.
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[Figure 1] Types of customer needs in Kano model
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<Table 1> Questionnaire sheet of Kano model

Type Question [tem
Functional How do you .feel if 1. Awe,sqme
the car has airbag? 9. Satisfied
How do you feel if 3. Neutral
Dysfunctional the car has no 4. Dissatisfied
airbag? 5. Awful
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[Figure 2] Safety requirement based on Kano model
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<Table 4> Kano—based safety needs of IoT—based safety measure

Field Safety Needs M 0] 1D I Type CM ap
. Checking MSDS information 4 2 17 7 ID 0.20 0.63
Chemistry :
Checking gas valves 13 | 11 2 4 M 0.80 0.43
Checking allowable vibration strength 8 10 6 0O 0.60 0.53
Construction Checking safe distance petween human and heavy 16 3 1 4 M 0.83 031
equipment
Checking balance of scaffolds 3 9 6 12 I 0.40 0.50
Checking body signal of workers 1 4 19 4 1D 0.18 0.82
Workspace - - —
Checking workers’ location in workspace 17 5 2 6 M 0.73 0.23
1.0 4 | M =ID
Coefficient of i i | M>ID \
Checking safe distance |
Safety : _
Measure b
Unlocking gas valve :.
Checking workers’locationin workspa('te M <D

0.5

Checking allowable:e vibrationstrength

Checking balaﬂlce of scaffolds

Checking reading MSDS information

Checking body signal of workers

0.5

> Coefficient of
1.0 Safety Prevention

[Figure 3] Index positioning map of safety measurement
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