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Because the difference between products and services are getting less and less, service and manufacturing companies’ efforts 
are increasingly focused on utilizing services to satisfy customers’ needs under today’s competitive market environment. The 
value of services depends on service reliability that is identified by satisfaction derived from the relationship between customer 
needs and service providers. In this paper, we extend concepts from the fault tree analysis for reliability analysis of tangible 
systems to services. We use an event-based process model to facilitate service design and represent the relationships between 
functions and failures in a service. The objective of this research is to propose a method for evaluating service reliability based on 
service processes using service blueprint and FTA. We can identify the failure mode of service in a service delivery process with 
a service blueprint. The fuzzy membership function is used to characterize the probability of failure based on linguistic terms. 
FTA is employed to estimate the reliability of service delivery processes with risk factors that are represented as potential failure causes. 
To demonstrate implementation of the proposed method, we use a case study involving a typical automotive service operation.
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3. 서비스 신뢰도 평가모델

<Figure 1> , 
.

<Figure 1> Flowchart of Proposed Reliability Analysis Approach

1) Step 1 : 서비스 블루프린트 작성

. 

, 
. 

2) Step 2 : 퍼지함수 결정 및 발생 가능성 평가

FMEA 3
S, O , D

. 5
, 

. 
. 

<Table 1> , 
<Figure 2> . 

<Table 1> Interpretations of the Linguistic Terms

Linguistic 
term

Severity
Probability of 
occurrence

Detect ability

Remote A failure has no effect 
on customer satisfaction

Failure is
unlikely

Remote chance that a 
failure remains 
undetected during 
operation

Low
A failure that would lead 
slight dissatisfaction to 
customer

Few failures
Low chance that a failure 
remains undetected 
during operation

Moderate

A failure that would lead 
noticeable 
dissatisfaction to 
customer

Occasional
failures

Moderate chance that a 
failure remains 
undetected during 
operation

High

A failure that would lead 
significant 
dissatisfaction to 
customer

Repeated
failures

High chance that a 
failure remains 
undetected during 
operation

Very high
A failure that would lead 
serious dissatisfaction to 
customer

Failure is
almost

inevitable

Very high chance that a 
failure remains 
undetected during 
operation
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3) Step 3 : 평가결과의 비 퍼지화
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(4) Chen et al.[5]
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‘Moderate’  
<Figure 2> . 

0.583 ‘Moderate’ .

<Figure 2> Defuzzification of the Linguistic Term Moderate

 
    

  

 




 

4) Step 4 : FTA 작성 및 신뢰도 평가
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4. 사례연구
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<Figure 3> , 

<Table 2> . 
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<Table 2> Occurrence Frequency of Failures in Auto-motive 

Service Operations

Stage Failure mode Occurrence

Preliminary
activities

Problem 
diagnosis

Perform
work

Billing and 
vehicle 
retrieval

f1) Customer forgets the need for 
service.

f2) Didn’t send the reservation infor-
mation to customer. 

f3) Customer arrival unnoticed.
f4) Vehicle information incorrect

and process is time consuming. 
f5) Customers not served in order 

of arrival. 

f6) Customer has difficulty
   communicating problem. 
f7) Incorrect diagnosis of problem. 
f8) Incorrect estimate. 
f9) Customer does not understand the 

necessary service. 

f10) Service in waiting room is 
inconvenient 

f11) Parts are not in stock 

f12) Vehicle takes too long to arrive 
f13) Bill is illegible 
f14) Feedback not obtained 

Low

Remote

Low
Remote

Remote

Low

Remote
Remote

Low

Low

Remote

Remote
Remote

Low

0.370

0.196

0.370
0.196

0.196

0.370

0.196
0.196
0.370

0.370

0.196

0.196
0.196
0.370

<Table 3> Service Reliability of an Automotive Service Operation

Stage
Failure
mode

K(x)
Failure rate

of stage
Reliability

Preliminary
activities

Problem 
diagnosis

Perform 
work

Billing and 
vehicle 
retrieval

f1)
f2)
f3)
f4)
f5)

f6)
f7)
f8)
f9)

f10)
f11)

f12)
f13)
f14)

0.370
0.196
0.370
0.196
0.196

0.370
0.196
0.196
0.370

0.370
0.196

0.196
0.196
0.370

0.438

0.356

0.493

0.593

probability of 
failure =
0.438×
0.356×
0.493×
0.593×

= 0.046

Reliability = 
1-0.046
= 0.954



<Figure 3> Service Blueprint for an Automotive Service Operation

<Figure 4> FTA for an Automotive Service Operation
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<Figure 4> FTA
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