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ABSTRACT

Purpose: The purpose of this study is to develop a quantitative evaluation model for the defense quality
management system and suggest institutionalization plans. To this end, another existing evaluation model
was reviewed and analyzed to develop a quantitative evaluation model applicable to military institutions.
Methods: In this study, in order to establish a DQMS quantitative evaluation model, a military product quality
level survey model and a defense quality model operated in the defense field were analyzed. In addition,
evaluation models and indicators were analyzed by investigating evaluation models operated by other in-
stitutions and private sectors.

Results: As a result of the study, the total score of the DQMS model was 1,000 points, 600 points for maturity
level indicators and 400 points for operation performance indicators, and the evaluation items consisted of
7 major categories and 25 middle categories.

The maturity level index 600 points are 70 points for organizational situation, 60 points for leadership, 40
points for planning, 100 points for support, 180 points for operation, 90 points for performance evaluation,
and 60 points for improvement.

Conclusion: It will be easy to quantify and evaluate the operating level of DQMS certified companies through
the application of the DQMS quantitative evaluation model and evaluation criteria presented in this study.

As a result, it will be possible to grasp the level of quality management system and the areas of improvement,
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and the overall level of improvement can be expected by inducing voluntary improvement activities through

sharing of best practices and identifying improvement cases.

Key Words: DQMS Performance, Quantitative Evaluation Model, The Standard of Maturity, AHP
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Table 1. Evaluation items and distribution of maturity level

DQMS-
Large Medium categories Allocation | Evaluation | related
categories & points TYPE require—
ment
1.1 Understanding the organization and its situation 40 1 4.1
1. Context of
the 1.2 Understanding the needs and expectations of
. 25 1 4.2
Organizational | stakeholders
(70) 1.3 Quality management system and its process 25 1 4.4
2.1 Leadership and commitment 25 1 5.1
2. Leadership 2.2 Policy 15 1 5.2
(60) 2.3 Roles, responsibilities, and authority 10 1 5.3
2.4 Ethics management 10 1 5.4
3. Planning 3.1 Actions to address risks and opportunities 30 1 6.1
(40) 3.2 Quality objectives and planning to achieve them 30 1 6.2, 6.3
4.1 Resources (nfrastructure, Environment for the
. L 20 1 7.1
operation of processes, Organizational knowledge)
4. Support 4.2 Competence 30 1 7.2
(100)
4.3 Awareness and Communication 20 1 7.3, 7.4
4.4 Documented information management 20 1 7.5
5.1 Operation planning and control 20 1 8.1
5.2 Customer communication process 25 2 8.2
5.3 Design and development process 30 2 8.3
2 O([l)gge;tlon 5.4 Supplier management process 15 2 8.4
5.5 Production process 30 2 8.5
5.6 Release of products and services 15 1 8.6
5.7 Control of nonconforming outputs 15 1 8.7
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DQMS-
Large Medium categories Allocation | Evaluation | related
categories & points TYPE require—
ment
6.1 Monitoring, measurement, analysis and evaluation 30 1 9.1
6. Performance
evaluation 6.2 Internal audit 30 1 9.2
(0 6.3 Management review 30 1 9.3
7. Improvement | /-1 Corrective action 30 1 10.2
(60) 7.2 Continual improvement 30 1 10.1, 10.3
Larg ¢ . Medium categories : 25 Total : 600 - -
categories . 7

Table 2. Criteria for classification of evaluation type of maturity level

TYPE 1 Common Item TYPE 2 Process Item

Applied items

Four items in the middle classification
(5.2~5.5)

21 items in the middle classification (all items except
5.2~5.5).

Subject of ap-

Application to the product realization

Requirements that may be determined at the level . .
process of Chapter 5, including sales,

of procedures or activities without process

plication . . .. design/development, purchase, and
management according to the organization's decision .
production
. 5 CODEs (11, 12, 21, 22, 32) of the PDCA stages | 2 COPES according to PDCA
Evaluation , . L * Based on the evaluation criteria of
L * Based on ISO 9004's self-evaluation criteria and . L
criteria TYPE 1 and the self-evaluation criteria

ISO 10014 evaluation criteria for the 1SO 9004 chapter 8 process
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Table 3. How to evaluate maturity level

NO CODE Evaluation contents Lev. 1 Lev. 2 Lev. 3 Lev. 4 Lev. 5
10 PLAN
= [s the pr ivi . .
1| 11 N t e process/activity No Partial omission Yes
defined?
= [s the pr rder, . S links .
2| 12 .S the p 0cess 0 e./ Not linked ome Clearly linked
interaction systematic? unclear
= [s there a performance
L. . S .
3| 13 indicator fo'r monitoring No . ome Appropriate
and measuring inadequate
processes/activity?
= Are there performance
4l 14 indicators to monitor No Yes
whether the process/
activity is efficient?
» Are risks and opportunities
related to the job Partial
5| 15 determined? Are there No L. Yes
. omission
action plans to address
risks/opportunities?
= Is ther i | .. . ..
6| 16 S t. ere an action plan to None Insufficient Exist Sufficient
achieve the goal?
20 DO
= [s ther i . ..
71 21 s there an execution No insufficient Yes
result?
It is bein,
= [s there a task that exceeds . . . o
. It is being | implemented
the requirements? DQMS
. executed but | throughout
requirements .
8| 22 . . partially the
= Does the scope consider are being ..
executed or | organization,
not only customers but also executed . .. ; .
stakeholders? insufficient including
i stakeholders
30 CHECK & ACT
Be monitoring,
= Are the results of the Manage
L. . but the Manage . ;
9| 31 activities monitored, No L . including
deviation is not | effectiveness -
measured, and analyzed? efficiency
managed
» Are performance indicators There are Improvement | Improvement | Evidence of
and performance reviewed review and (action) (Action) regular
10| 32 and improved measures improvement results results are | review and
taken? measures, but | according to | reflected in | continuous
they are not | the analysis | the system to | improvement
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NO CODE Evaluation contents Lev. 1 Lev. 2 Lev. 3 Lev. 4 Lev. 5
ant. TR ensure defect
= Does the outcome of reflected in results are ovention
the action lead to systems/ reflected in . and results
improvements in systems/ processes/ the system/ exists
recurrence
processes/procedures? procedures process/ .
prevention
procedure
40 Improvement results

= Does the implementation More than 1 | More than 3

11| 41 performance demonstrate No
. year years
improvement?
. There is no
» What is the level of . .
. comparison Equal or The highest
12| 42 performance compared to .
. data, or the higher level
competitors?
level below
Table 4. How to calculate scores
Level Prerequisites How to calculate scores

11, 12, 13, 15, 16, 21, 31, 32
average score by CODE

Lev. 1~3 -

12, 14, 15, 16, 22, 31, 32, 41, 42

Lev. 4 Applies when Lev. 3 is met in 11, 13, 21 CODE average score by CODE

Applies when Lev. 4 is met in 12, 14, 15, 16, 22, 32, 41, 42
31 CODE average score by CODE
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Table 5. Evaluation items of operational performance indicators

Classification necessity indicator unit
Selected | Total sales W
Management performance Selected | Defense sector sales W
Selected | Profit rate %
Delivery Required | Delivered product defect rate PPM
product/service
quality Required | User complaints (customer complaints) %
Customer
External Delivery dat Required | Delivery compliance rate %
erformance . . .
P Service Required | Due action rate %
Product quality, Required | Development goal achievement rate %
reliability, deliver . .
Development 1. Y tvery Required | Development schedule compliance rate %
date (if product
design is applicable) | Selected | Development cost goal achievement rate | %
Proce;s Required | Process defect rate PPM
effectiveness
(defective rate, ] ) ) o
vield) Required | Defective rate or Yield of finished product | %
Production Selected | Productivity o
Efficiency indicators | Selected | Cycle time 2
(productivity, cycle
Internal time, UPH) Selected | UPH EA
performance Selected | Manufacturing cost improvement rate %
Defective rate of .
. . Defect rate of suppl arts/raw materials
raw material for Required ete) pply (parts/raw s, PPM
parts ’
Purchase Performance of raw Required Compliance rate of delivery period of %)
material payment for supply
parts Selected | Number of discontinuation of supply lines | case
Efficiency indicators | Selected | Cost improvement rate of supply (%)
Ethics Management Ethics Management | Required | Number of violations case

FYAIAE BAP1E A5 A v R A P S AR ) e S %
Agaha gl 4ol 37k AdE Hgshe] <Table 653 o] 313t
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Table 6. Operation plan of DQMS Quantitative Evaluation System

Score
Performance 100 90 70 50 30 10
indicators
. Mean of | (The lowest The lowest
Operational 100% . value of
Mean x 1/3 | Mean x 1/3 | Business | value-mean) .
performance or 0 Business
type /2
type
Ethics management 10 points deducted per occurrence during the evaluation period

% In consideration of the difficulty of each industry, the average value of the species is 50, and the maximum
(absolute) value and the lowest level (10 points) value for each industry are determined in consideration of
the relative value.
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DQMS quantitative
evaluation
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Figure 1. Hierarchical model design of standard for DQMS
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Table 7. Results of importance analysis of DQMS specifications [Level 1]

Level 1 Importance Consistency Index Consistency Ratio

Level of execution and
maturity

0.60

0.00 0.00
Management performance 0.40
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Table 8. Results of importance analysis of DQMS specifications [Level 2, 3]

Level 2% Level 3 Importance (%?)Irllsstsstteerrllizz Ilgjtei;()
4.1 0.40 0.02
Context of the Organizational 4.2 0.30 (0.01)
43 & 44 0.30 )
5.1 0.40
. 5.2 0.25 0.05
Leadership 5.3 0.15 (0.03)
5.4 0.20
Planning 6.1 0.50 0.00
6.2 & 6.3 0.50 (0.00)
7.1 0.25
Support 7.2 0.35 0.04
73 & 74 0.20 (0.03)
7.5 0.20
8.1 0.15
8.2 0.15
8.3 0.20
Operation 8.4 0.10 (8'82)
8.5 0.20 ’
8.6 0.10
8.7 0.10
9.1 0.35 0.03
Performance evaluation 9.2 0.35 (0'02)
9.3 0.30 )
improvement 10.2 0.55 0.00
10.1 & 10.3 0.45 (0.00)

* Consistency Index : 0.06, Consistency Ratio : 0.04
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Table 9. Operation plan of DQMS quantitative evaluation system

Initial When stabilizing Remarks
= Regular collection and
management of performance It is classified into
data self-collectable
. . | *Review so that performance performance
At each examination, the company is . L
Performanc e . data can be aggregated on its | indicators (external
notified in advance and required to
e data . .. own performance) and
. submit data for examination . . ..
collection . (if possible) submission
preparation . .. .
= Requirement for performance indicators (internal
data management and performance) and
submission of parts makers operated

from systematic companies

The selection of operational
performance and the evaluation of the
Evaluation appropriateness of the calculation
contents results shall be focused, and the DQMS
evaluation results shall be referred to
in the case of maturity level evaluation

Evaluation was made using the results | During the examination, the

Maturit L. . . .
.y of DQMS certification review. evaluation of maturity level and
evaluation . .
.. However, in the case of follow—up operational performance was
(basic items o ) ) . . -
examination, the previous integrated/in parallel with each
below level | . .. .
3) initial/renewal audit result data are other
used
Maturity
evaluation . . .
.. Evaluation of the relevant item is made
(additional . . -
. by devoting a separate time
items above
level 4)
Performanc

. The performance data is evaluated by taking a separate time -
e evaluation

Time

. Within 1 MD (Man / Day) Within 0.5 MD -
required

Evaluation

using evaluation model and checklist -
method
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Table 10. Plan to apply the system related to the defense field

Related System Applied Plan

Related Regulation

When evaluating defense  quality
management, the evaluation reflects the
quantitative evaluation score

Defense quality
management
award

= "Defense Project Quality Management
Regulations" Chapter 4(Certification of the
Defense Quality Management System)

= "Operational guidelines for defense quality
management award"

Reflect the evaluation criteria in the

Quality level quality level survey evaluation model

= "Defense Project Quality Management
Regulations" Article 8(Allocation of Quality
Research and Quality Information)

survey and share the level survey evaluation | = "Military Supplies Quality Management Basic
data Regulation" Article 9(Survey on the Quality Level
of Military Supplies Producer)
DGQR = "Defense Project Quality Management
(Designated Regulations" Article 5(Basic Policy for Quality
& Reflect on DGQR propaganda evaluation Management)
Government e . . .
Quality results = "Military Supplies Quality Management Basic
. Regulation" Article 17-2(operation of the
Representative) . .
government-designated inspector system)
Government When  determinin, the type of x e . . .
v . 1.1 & yp = “Military Supplies Quality Management Basic
quality government quality guarantee for each T . : .
. . Regulation” Article 19(Risk Identification and
guarantee risk | company, the evaluation results are Evaluation)
identification reflected in the risk identification stage
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