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The ISO (International Organization for Standardization) 9000 QMS (Quality Management System) standards specify require-
ments that need to demonstrate an organization’s ability to consistently provide products or services. Korean companies have
been implementing ISO 9000 QMS to compete in global markets. ISO 9000 QMS standards have been revised in 1994, 2000,
2008, and 2015 since the first release in 1987. The key change in ISO 9001:2015 is focused on risk-based thinking. It means
that risk inherent within an organization is early identified and proactively controlled by use of all aspects of QMS rather than
taking preventive actions. In this article we did literature review mainly on empirical study related to motivation and operation
performance of ISO 9000 implementation. We present the necessity of changeover, features of new version, and comparison
between new and old version. In order to see how well organizations can implement the new ISO 9001:2015 we focus on manufactur-
ing companies that are going to convert to ISO 9001:2015 registration. We collect their key characteristics such as yearly sales,
the number of MPI (Management Performance Indicators), the number of KPI (Key Performance Indicators), the number of
quality control engineers, quality control engineer work experience, and the degree of adaptiveness between new I1SO 9001:2015
QMS and QMS currently operating in manufacturing companies. Especially the degree of adaptiveness is analyzed by correlation
analysis, regression analysis, ANOVA, and t-tests to discover the relationships among their characteristics. We found out that
the degree of adaptiveness is linearly related to quality control engineer work experience and the number of MPI and KPI that
is practically utilized in manufacturing companies. We summarize the implications discovered to help manufacturing industry
convert to ISO 9001:2015 registration.
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ISO 9000:1987 ISO 9000:1994 ISO 9001:2000 ISO 9001:2008 ISO 9001:2015

ISO 9001 ISO 9001 ISO 9001:2000 ISO 9001:2008 ISO 9001:2015

(Design, Manufacture, (Design, Manufacture, (Requirements) (Requirements) (Requirements)

Inspection) Inspection) ISO 9004 ISO 9004 ISO 9004

ISO 9002 ISO 9002 (Guideline) (Guideline) (Guideline)

(Manufacture, (Manufacture,

Inspection) Inspection)

ISO 9003 ISO 9003

(Inspection) (Inspection)

ISO 9004 ISO 9004

(Guideline) (Guideline)

(D Based on @ quality assurance E:> @D ISO 9001, @D Compatible with E:> @ Risk based
BS5750 model for products 9002, 9003, ISO14000 : 2004 Approach

through preventive merge into

@ Total 20 action rather than ISO 9001 @ 5 Major sections : @ Extend 7 Major
specific consistency to 4. QMS, Sections :
requirements procedures  stated @ Revised to apply 5. Management 4. Organization

for production to all types of Responsibility, condition,

@ ISO 9004 is business 6. Resource 5. Leadership,
glossary Management, 6. Plan,

@ Quality 7. Product Realization, 7. Support,
management § 8. Measurement, 8. Operation,
principles and Analysis, and 9. Performance
total 23 specific Improvement. Evaluation,
requirements 10. Improvement.

<Figure 1> Structure and Major Changes of ISO 9001
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<Table 1> Benefits and Drawbacks for ISO 9000 QMS Implementation

Benefits Drawbacks Dissatisfaction
* Profit and Market share * Implementation cost and * Difficult specific requirements of ISO 9000 to implement(purchase subcontractor
increase maintenance cost management, education and training, internal audit, management review)
* Consistency of processes » Consistent products rather than | * Lack of understanding of employee for ISO 9000 and poor performance
between job sites good products » Management and maintenance limited to management department
* Traceability to failure * Failure to participate all * Difficulty of analysis for business performance resulted from ISO 9000
* Compliance to delivery members (productivity, fraction defective, capacity utilization ratio, cost, etc)
* Vigorous communication * Bureaucratic and lack of * Lack of interest by CEO for quality management system maintenance and focused
« Motivation to people for ISO | Creativity on sales and business performance only
9001 standards * Excessive documentation * Difference between management policy and quality management goal
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<Table 2> Comparison between ISO 9001:2008 and ISO 9001:2015
ISO 9001:2008 IS0 90012015 e e
1 Scope 1 Scope

2 Normal reference
3 Terms and definitions

2 Normative references
3 Terms of definitions

* Uses simplified language and a common structure
and terms

4 Quality Management System
4.1 General requirements
4.2 Documentation requirements

4 Context of the organization
4.1 Understanding the organization and its context
4.2 Understanding the needs and expectations of
interested parties
4.3 Determining the scope of the quality management
system
4.4 Quality management system and its processes

* Increased emphasis on 4 Context of the organization

4.1 Understanding the
organization and its
context

4.2 Understanding the
needs and expectations
of interested parties

5.5 Responsibility,
authority, and —>
communication

W

Management responsibility

5.1 Management commitment

5.2 Customer focus

5.3 Quality policy

5.4 Planning

5.5 Responsibility, authority,
and communication

5.6 Management review

5 Leadership

5.1 Leadership and commitment

5.2 Quality policy

5.3 Organization roles, responsibilities, and authorities
Planing for the quality management system

6.1 Actions to address risks and opportunities

6.2 Quality objectives and planning to achieve

6.3 Planning of changes

N

* Increased 5 Leadership and 6 Planing for the quality
management system

6 Planing for the
quality management
system

7.4 Communication

5.4 Planning

(=)}

Resource management

6.1 Provisions of resources
6.2 Human resources

6.3 Infrastructure

6.4 Work environment

7 Support
7.1 Resources
7.2 Competence
7.3 Awareness
7.4 Communication
7.5 Documented information

* Greater emphasis on 7 Support

5.4 Planning 7.4 Communication
4.2 Documentation — 7.5 Documented
requirements information

-3

Product realization

7.1 Planning of product realization

7.2 Customer related processes

7.3 Design and development

7.4 Purchasing

7.5 Production and service
provision

7.6 Control of monitoring and
measuring equipment

oo

Operation

8.1 Operational planning and control

8.2 Determination of requirements for products and
service

8.3 Design and development of products and service

8.4 Control of externally provided products and services

8.5 Production and service provision

8.6 Release of products and services

8.7 Control of nonconforming process outputs, products,
and services

* Increased emphasis on 8 Operation
* Responsible for providing support for their products
and services after delivery

8.3 Control of
nonconforming —>
product

8.7 Control of nonconforming
process outputs, products,
and services

[}

Measurement, analysis, and

improvement

8.1 General

8.2 Monitoring and measurement

8.3 Control of nonconforming
product

8.4 Analysis of data

8.5 Improvement

9 Performance evaluation
9.1 Monitoring, measurement. analysis, and evaluation
9.2 Internal audit
9.3 Management review
10 Improvement
10.1 General
10.2 Nonconformity and corrective action
10.3 Continual improvement

* Explicit requirements for 9 Performance evaluation

* Systematic approach to considering risk rather than
treating “prevention” as a separate component of a
quality management system

* Emphasized on 10 Improvement

* Preventive action clause is eliminated

5.6 Management 9.3 Management review

review 10.2 Nonconformity and
8.3 Control of corrective action

nonconforming 10.1 General

product 10.3 Continual improvement

8.5 Improvement
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Quality Management System (4) L

Qrganization

and Its context .

“@ !
Soupe:;gt‘:.itcﬁ Customer
\p ) satisfaction

!

7.8
Flanning » | Leadership

6} \\\(5 }

Customer "
requirements

i
Meeds and /

expectations of |

relevant I

interested |
Parties (4)

Results of
performance the QMS

Evaluation

{9

Products and
services

Improvemsnt
{10}

<Figure 2> Process of ISO 9001 (cited from Handbook)

Indicators Contents
Management Goals, | Yearly performance goals : Goals of CEO established by
CEO Managemiut Policies organization management policies
( MPI(Management Quarterly or monthly performance reports issued by
Performance Indicator) | CEO : sales, profit, debt redemption, etc.
Supervisor KPI(Key Performance Perfor'm.ance reports per. unit perloq issued by department :
Indicator) electricity usage, defective proportion, process management,
ddl facility management, subcontractor management, etc.
Middle Manager KPI Report by task managers(basic indicators of task performance
Performance analysis achieved by workers with responsibilities and
Task Manger Performance Indicator Indicator authorities) : production output, defective amount, labor time,
the number of laborers, the number of breakdown, etc.
<Figure 3> The Structure and Contents of Performance Analysis
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Structure of ISO 9001:2015

5. Leadership Major Section
5.1 Leadership and commitment - Requirement
5.1.1 Leadership and commitment for the quality management system -=— Specific Requirement
Top management shall demonstrate leadership and commitment
with respect to the quality management system by —~————— Specific Requirement clause
(detailed explanation clause for Specific Requirement)

a) taking accountability fo the effectiveness of
the quality management system - Specific Requirement clause

b) ensuring that the quality policy and quality objectives
are established for the quality management system and
are compatable with the startegic direction and
the context of the organization - Specific Requirement clause
(skip)

\

The number of adaptable requirements(263)

<Figure 4> I1SO 9001:2015 and Terms in this Article

" )
« . * Adaptability Check between {)\na?ym's O.f collected data
Explaining . Distribution of Data .
> QMS Currently Operating o . . * Interpretation of
ISO 9001:2015 Correlation Analysis .
and ISO 9001:2015 Standards. o . . Analysis and
Standards to . . Regression Analysis I L
. * Collecting Major Features of R . ; Writing Implications
Quality Managers Analysis of Variance
Manufacturers o t-test

<Figure 5> Analysis Step of ISO 9001:2015 Adaptability
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{Table 3> Current Status of Manufacturers

Types of | Shipbuilding |Intermediate | General Material and
Business Materials Products Industrial Supplies
Numbers 10 9 12
Yearly 0~ 600~ 1200~ | 1800~ | 2400~
Sales 599 1199 1799 2399 3000
Numbers 24 4 2 0 1
The number of
Quality 0~5 | 6~11 |12~17|18~23|24~30
Employees
Persons 22 6 1 1 1
Work Experience
of Quality 0~4 5~9 |10~14|15~19|20~25
Employees
Persons 11 9 5 4 2
The number of
Performance 0~4 5~9 [10~14|15~20|20~25
Indicators
Numbers 6 15 2 6 2
Thidr;‘:)r{‘;’g; of | 140~ | 165~ | 190~ | 215~ | 240~
Requirements 164 189 214 239 263
Numbers 1 4 1 10 15
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<Table 4> Correlation Matrix of Manufacturer Features

The number of Yearly Sales The number of |Work Experience of The number of
Adaptable Requirements Quality Employees | Quality Employees | Performance Indicators
The number of Adaptable |
Requirements
0340 same as lower left corner
Yearly Sales 0.062 1
The number of Quality 0.320 0.306 1
Employees 0.080 0.095
Work Experience of 0.488 0.265 0.257 |
Quality Employees 0.005° 0.149 0.163
The number of 0.673 0.606 0.543 0.584 |
Performance Indicators 0.000" 0.000" 0.000° 0.001°

* Upper numbers are Pearson Correlation Coefficient and lower numbers are p-values.

¥ represents p-values are significant at 1%.
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4.4 HAHe| EM} MSHM Jl42| AN <Table 5> Analysis of Variance and Parameter Estimates
- N ANOVA
AujEd, FAGEA F, FATEA FEHS ST,

YAl e b m = = o oo Source of |Degrees of| Sums of Mean F p-
AIEAA L FE EHETRE St olFo] gl f9 Variation | Freedom | Squares | Squares value value
3t dESHFSo] 1 AYEAAE F5 duf} Z oS3} |Regression 2 11387.5 | 56937 | 1475 0.000
=) golaly] 9ste] ALY S A7 A} =4 Error 28 10803.4 | 3858
AN g 2o Total 30 22190.8

Regression Coefficients Estimates
3 ; i g t p-
Y;n(h( 2 7+0 3)((111 —pr +0 4)((1“ or +0'4)(s(1les Varlables ‘ji SE( ‘37) Value Value ViE
Intercept 186.89 8.61 21.71 0.000

7NN Y, S AIRAA T o=t X, < 54 X, 9.73 521 187 | 0.073 1.509
g A9, x, o EAwgae 4Y, x,. 2 X, 227 0.74 3.07 | 0005 | 1509
AmfjE S 10022 Ui grolth 10022 ke olfr+&
Al AN A2s %33 ak 45 A, SR wE

AAR o WEs Hlas Z *é“é(R2=0648)6}E A FAIANANAM WSt dSHes ddds 6
o yepth e FAEe] Aatd, 594, TRAb Adud A AR d2d AEs flete] aed]
Aol BF WEHQI dFUFE Abo]o AR ofF & AR Vb FAFEA 5] A $E3] 8
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<(Table 6> The t-test Results of the Number of Adaptable Requirements for Main Features

The number of Quality Work Experience of The number of
Features Yearly Sales Employees Quality Employees Performance Indicators
Categor less than more than | less than or |more than or| less than or | more than | less than or | more than
gory 200 200 equal to 3 equal to 4 | equal to 7.0 7.0 equal to 8 9
Numbers 15 16 17 14 16 15 19 12
Mean/ Standard
deviation for the number off 209.3/30.4 242.1/1.7 221.8/23.3 231.6/31.3 212.5/31.2 240.8/9.8 214.5/29.1 244 8/4.1
adaptable requirements
p-value 0.001* 0342 0.003° 0.000"

¥ represents p-values are significant at 1%.
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<Figure 6> Box plots of t-test Results for the Number of Adaptable Requirements
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