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ABSTRACT

Purpose: The purpose of this study was to develop quality innovation techniques specialized for the small
and medium-sized businesses. which account for the majority of Korean companies, were having a hard time
utilizing the widely recognized quality innovation techniques due to resource constraints.

Methods: First, we do review the existing Single PPM and 6 Sigma. And investigate the utilization of these
methods including Toyota Production System. Second, we devised a four—step problem-solving methodology
based on recent trends in quality innovation such as Simple, Speedy, and Smart. Third, we do survey on
frequently used tools for quality innovation. Many opinion leaders including quality consultants and professors
answered and gave us valuable comments about our selected quality tools. Finally, we do specify and map
tools to each step of PASS.

Results: In 2017, 167 companies participated in the quality innovation support business for small businesses
according to the Korea Chamber of Commerce & Industry. We conducted performance checks on 167 compa-
nies that had completed the “PASS” projects. For the purpose of evaluating improvement performance, the
survey was carried out using a structured questionnaire during the field visit of these companies mentioned
above. For the reference, 165 out of 167 companies (98.8 % response rate) responded to the questionnaire
and conducted performance analysis based on it. According to the survey, 97.6 percent of the respondents
were very satisfied with their overall satisfaction with the quality innovation support projects for small and
medium sized enterprises in 2017. Also, 93.3 % of the respondents were satisfied with the results of level
of the target achievement. As a result, 160 companies (97.0 % of the participating companies) hope to partic
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ipate in the quality improvement project using “PASS” once again.

Conclusion: In this paper, we introduce the new quality innovation methodology, which is named as ‘PASS’,
It could support the long-range business plan of the small and medium-sized businesses to achieve total
customer satisfaction resulting in increased market share and improved profit margin. The most small compa—
nies can use this “PASS” technique more easily, quickly and most efficiently than their existing known quality
innovation techniques such as Six Sigma and Single PPM, etc.

Key Words : 'PASS’, Single PPM, Six Sigma, Industry 4.0
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Need to Develop Standard Methodology for Quality
Innovation

1) Need to use a method of quality innovation suitable for the domestic small companies

+ Currently, many small and medium Korean companies follow foreign methods for
quality innovation, such as the Six Sigma and Toyota's production methods.
« It can not be applied to the domestic manufacturing environment.

2) Need to use quality innovation methodologies linked to the creation of management performance

+ Need to systematically develop enterprise-wide quality innovation activities that can proactively
respond to rapidly changing management environments and contribute to creating new corporate
values

+ Need to develop management quality improvement activities throughout the organization by
moving away from quality improvement activities (simple defect removal, etc.)

3) Need to deploy SMART quality innovation activities linked to Industry 4.0 & Smart Factory

« Fusion of Manufacturing and ICT - quality innovation activities required for smart plant
environments

Figure 1. The Need for the Development of Standard Method for Quality Innovation of Small & Medium Businesses
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1. Status Analysis 2. Methodology Development 3. Empirical Analysis
* Review the existing “Single PPM” + Development of 'PASS' improvement * Survey and Analysis on the Result and
operating system system under the concept of Performance of Development
. o 'experience design’, including the Methodology
* Review the utilization of improvement of the existing ‘Single . .
existing methodologies such as PPM’ certification system + Complementing and Upgrading
Six Sigma, TPS, etc. Development Methodology based on
. . + Survey & Analysis for developing new Empirical Analysis
+ Survey & Analysis for Quality methodology
Improvement Activities of Small - frequently used tools for quality
and Medium Businesses innovation
- the opinions of quality Professionals
such as Single PPM experts, quality
management professors
+ Specify tools and techniques for
each step of the new quality
innovation standard methodology
Figure 2. Development Approach for Quality Innovation of Small and Medium Businesses
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Vision [ Quality Innovation for Smart Manufacturing ]
-/
Principle
(35) Speedy
_
Propose Analyze Solve Sustain
Process Define in||)rihrwement Determine Selection of Control planning of
problems the status improvement plan improvement plan
(PASS)
Set improvement 1dentify Implementation of Maintenance of
j objectives the root cause improvement plan improvement plan
Tjig:t [ Product ] [ Process ] [ People ]

Figure 4. ‘PASS’ Principle, Process & Target Area
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3.3 PASS FHEA W ==

‘PASS’ MAEE TR <Y 5> Ho|:= uie} o], AlF o 497 8EAE Eo MAEES ¢
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Step 1 Step 2 Step 3 Step 4
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Set improvement Identify Implementation of Maintenance of
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Goal setting Analysis Improvement Maintenance
Capability Capability Capability Capability
J \ VAN

Figure 5. ‘PASS’ improvement activity roadmap
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Table 1. Recommended Tools by ‘PASS’ Improvement Steps

‘PASS’ Improvement Steps Recommended Tools by Improvement Step

Process Mapping

Waste Analysis

VOC(Voice of Customer) Analysis

Logic Tree

T-Matrix for project selection

Pareto Chart

SIPOC

Bar Graph

Histogram

Brainstorming

Measurement System Analysis(MSA)
Check Sheet

Affinity Diagram

Gap Analysis

Logic Tree for identifying critical causes
Graph Analysis(Pie Chart, Bar Graph..)
Relations Diagram

2. Analyze Cause & Effect of Problem Control Chart

5Why Analysis

Capability Analysis

Q-Cost Analysis

Stratification

Cause & Effect Diagram

Descriptive Statistics (Mean, Variance..)
Correlation Analysis

Brainstorming

SCAMPER

Benchmarking

Logic Tree for the establishment of improvement plan
Statistical Hypothesis Testing

Design of Experiment(Full Factorial Design..)
Taguchi Method

Regression Analysis

Statistical Process Control

Mistake Proof

Control Plan

Benchmarking

Failure Mode & Effect Analysis(FMEA)
Standardization

Documentation

1. Propose Improvement Problem

3. Solve Improvement Problem

4. Sustain Improvement Solution

Risk Analysis
CE DI 718 AR mE FAHA A 29 A, ARS QWske 7199 g3 BA) $39 ) He A
o= BEY vk w3 AB/HES] 9102 Yol PASS WAME AGNES MBS Aom Yru s
570e] 1A ETE Qe or, o]t PASS FASA WAME BANAL S8 A3 A A8 5 Q= FA
AAE 98] B3] A Bow sz EFES ofdsh 2t
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Fropose —  Analyze - Solve > Sustain

Main * VOC Analysis * Gap Analysis » Idea Generation * Pilot Test

Activities * Benchmarking * Capability Analysis * Troubleshooting * Standardization
. List of

(ﬁlzr Team Charter Root Cause improvement plans Control Plan

Tools & * Process Mapping * Check Sheet * Brainstorming * Statistical

- * VOC Analysis * Stratification « SCAMPER P Control
Toch y: rocess Contro
icE_)&qr:J_es * Pareto Chart * 5 Why * Benchmarking * Fool Proof

* Bar Graph
* Brainstorming

Recommendation)

diagram

* Capability Analysis
* Cause & Effect

s+ Control chart
* FMEA
+ Standardization

* Logic Tree
* Statistical
hypothesis testing

Figure 6. Mapping key improvement tools by "PASS" step

3.4 PASS ZHFA ALAA
‘PASS’ EAEA At wEle oae) Fa7]¢]e] A Wt BalaE L BAHS HEee], F27]9S
do] 2717902 AAsiy Bad TAA deks 7a)s)7] 98] AAE. PASS e A2 A wheky

Direction of diagnosis system design

Looking to the purpose of the existing
‘Single PPM certification system

Based on the contents of Mega Trend
such as ‘Industry 4.0°

To establish a quality management
certification system that can be operated
continuously in the future

Helps small & medium-sized businesses
to recognize current levels and generate
driving forces for continuous improvement

Diagnostic System Framework

Category

Scale

Objectives

Feedback

Figure 7. Direction of ‘PASS’ diagnosis system design
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G PASS’ Fek ®Ee 7] ‘Single PPM’ 22/ AAH A€k ISO 9001:2015 M & S3Fste] 5813 Zelo]
M, <R 2> 78 9T WP vl 243 Waelth
Table 2. Comparison of key quality certification methods
Deming Prize
MENQA EFQM PASS (Japan) o]
Leadership Leadership Executive Leadership | Management Policies and Leadership
their Deployment
Policy & Strategy - .
Strategic Planning i i HR Development Customer Focus
People
Workforce Focus Wtomer Mol Focks MNew product Quality Management
Processes ~ development System
Quality Management
Infra
Customer Focus Partnerships & Resources Work process innovation Support
Competence of quality
. erts
Process Management Society Results 7 Maintenance and QOperation
& IT & Quality Improvement P
Measurement, Analysis, Customer Results Mensgorment Sy
and Knowledge 5 Cverats Management System Performance Evaluation
Management Key performance Results L
Resul : Information Analysis and I
esults People Results Business Performance Utilization of IT mprovement
Management Quality Focus Quality System Focus
PASS AHE 3 71948 FASNE) FEL vpetat] Sle) QAsvl, ek A s S olrh ohy)
2t vt Ta719dol TAVId s Ashy] A 24 A e, FE NAIA 2E a9a IS
AR Qo) BEANE A% gow BgAn
PASS” F2HA AGFELE 6709 = - 1. F4E 5% 24 2 AR 2. 994, 3. #4971,
4. FANLE 29, 5. A9, 6. Azt B A EH AN, aela Avk 2770 SEEoR TN <& 3>
I 2o} Boh AN CRE <GE 4>9k 2ol 677 27, 1007] AR EEe= Adate] 10048 e Wkt
AT B, 719 S AE D Aulze] AAsk AN Aol §e Aol <E 3>9 4.3 T QA
Wb A g glon, ‘uAATEE WA aAA el gl Adg-ebd 4.5 AR B Muls Al g
453 A i RFEA AWl U ke Ak S gk
FalE <3 3>9 #SEe] wAk= ‘Single PPM AlAFMHRo] Wgolt}h, 18]l “AlgF' = ISO 9001:2015¢1 <A 3}
of A% WdE B oJnjsin, ke J1E TS IS0 9001:20150] 2Ase] ke A, Tela Qg e
7| ‘Single PPM'@5-& It 2 W3 55 o).
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Table 3. ‘PASS’ Diagnosis item

Remarks Remarks
‘PASS’ Diagnosis item ‘PASS’ Diagnosis item
N st | g™ N st | o™
1. Quality innovation goal 8 operational 4. Operation of the quality system
performance 4.1 Operational planning and management [ ]
1.1 Quality goal achievement L ] 4.2 Product and service requirements [ ]
1.2 Operational performance L ] 4.3 Design and development of products and services [ ]
4.4 Manage processes, products, and services [ ]
delivered externally
4.5 delivery of products and services [ ]
4.6 Release and post-delivery management of [ ]
products and services
4.7 Total Preventive Maintenance/5S activities [ ]
2. Leadership 5. Support
2.1 Leadership & expression of quality Mind L ] 5.1 Resource management [ ]
2.2 Customer care [ ] 5.2 Quality mind [ ]
2.3 Quality policy L ] 5.3 Communication L ]
2.4 Roles & responsibilities of the organization L ] 5.4 Documented information [ ]
5.5 Human resource management
5.6 Quality innovation training L]
3. Quality innovation planning 6. Performance evaluation and continuous
3.1 Quality innovation activities improvement
3.2 Quality goal & achievement plan [ J 6.1 Monitoring, measurement, analysis and evaluation [ ]
3.3 Plan for change 6.2 Internal audit [ ]
6.3 Management review [ ]
6.4 Nonconformity and corrective action [ ]
6.5 Approach based on “PASS” improvement steps L
N: New, S": Supplementation of Single PPM, Q™: Quote from Single PPM
Table 4. Scoring by 'PASS' Quality Innovation Diagnosis Item
‘PASS’ Diagnosis item dia':;.()(::ics Scoring ‘PASS’ Diagnosis item diah:]‘;.o(:tfics Scoring
1. Quality innovation goal & operational 11 15 4. Operation of the quality system 31 25
Performance 4.1 Operational planning and management(3.1)
1.1 Quality goal achievement(1.1) 4.2 Product and service requirements(3.2)
1.2 Operational performance(1.2) 4.3 Design and development of products and
services(3.3)
4.4 Manage processes, products, and services
delivered externally(3.4)
4.5 delivery of products and services(3.5)
4.6 Release and post-delivery management of
products and services(2.3)
4.7 Total Preventive Maintenance/55
activities(3.6)
2. Leadership 10 10 5. Support 21 20
2.1 Leadership & expression of quality Mind(5.1) 5.1 Resource management(6.1, 6.2)
2.2 Customer care(4.1) 5.2 Quality mind
2.3 Quality policy (4.2) 5.3 Communication
2.4 Roles & responsibilities of the organization 5.4 Documented information(6.3)
5.5 Human resource management
5.6 Quality innovation training(6.4)
3. Quality innovation planning 7 10 6. Performance evaluation and continuous 20 20
3.1 Quality innovation activities improvement
3.2 Quality goal & achievement plan(4.2) 6.1 Monitoring, measurement, analysis and
3.3 Plan for change evaluation(2.1, 2.2, 2.4)
6.2 Internal audit(2.2)
6.3 Management review(5.4)
6.4 Nonconformity and corrective action (2.3)
6.5 Approach based on “PASS” improvement
steps(2.6)
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