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Quality Efficiency Evaluation of small and medium defense suppliers
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Abstract Owing to the complexity and modernization of weapon systems, the role of the defense industry
in producing military companies has become increasingly important. In the past defense industries, price
competitiveness is a key factor in product choice. On the other hand, product quality is becoming
increasingly important compared to price competitiveness. In particular, improving the quality efficiency
of small and medium defense suppliers is a necessary part of realizing completed weapon systems, and
measures are required to evaluate the quality efficiency of small and medium defense suppliers
objectively. This study measured the efficiency of quality using DEA, which is one of the decision
methodologies. To use DEA, the number of employees (QA Team) and the number of improvement
requirements (Through the activity of onsite quality-support team in aeronautical system center) were
set as the input variables. In addition, the output variables were based on sales and the number of
certification acquisitions (QMS). To analyze the quality efficiency of small and medium defense suppliers
in the aeronautical field, both CCR and BCC models were analyzed, and the scale efficiency values were
derived. Strategic development plans for small and medium defense suppliers can be guided using the

research results.
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STEP @ Define of Research purpose

STEP @ Selection of Input and Output Variable

STEP @ Set of survey target and Fill out the questionnaires

STEP @ Analysis of DEA

STEP ® Results interpretation and Improvement plan setting

Fig. 1. Research Process
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Table 1. Input and Output Variables

Variables
QA
Employee
Input
Number of Improvement
requirements
Sales (in Billion Won)
Output
Number of QMS Certifications
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Department
Laboratory,

13%

Manufacture,
8%

Fig. 2. Response Department
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Administrative Position

manager, 13%

A

Chief,33%

_Director, 21%

Section Chief,
13%

~Manager, 21%

Fig. 3. Respose Position

Ratio of Defence Revenue
71% 1,
33%

10% 4,
21%

_11~30%,

25%
 31~50%,

51~70%,
13%

Fig. 4. Ratio of Defence Revenue
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Table 2. Statistical Information

Ave. Std. Min Max
QA Employee 8.375 4.53 1 18
Number of
Improvement 4.04 3.03 0 11
requirements
Sales
(in Billion Wor) 22.6 16.3 3.8 80
Number of QMS
Certifications 208 0.77 ! 4
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Table 3. Correlation among Variables

oA Number of Sales ng;fsr ot
Improvement |(in Billion
Employee X Certificatio
requirements | Won) s
QA
Employee 1.000
Number of
Improvement -0.13 1.000
requirements
Sales
(in Billion 0.44 0.33 1.000
Won)
Number of
QMS 0.39 0.33 0.32 1.000
Certifications
4. DEAS S# 524 24 2
2 dFolMe FEEoF SAFHIA Y 884
< &35 Yol EnPas T2 1S o|-8st¥ o A2

Table 4. Analysis results of Quality Efficiency

ol

CCREE 4
S4(SE: Scale Efficiency)S &435}9th.
Table 4 & Ztt.

Table 4 & CCR 2% @ BCC X3S o]&3lo] &4
s EAEEA FE YeRdch CCRAN &84 Fhol 1
¢l DMUE SEIlAE &84 #to] 18 YehiE= DMU
2, DMU 4, DMU 11, DMU 13. DMU 14, DMU 19.
DMU 20 7|92 &&40o2 29Z otal glon, i
T3 A2 E8sta ok & 4= Sith
CCREYE 7|Fo 2 E4& iy 5842 DMU
L DMU 2, DMU 4, DMU 11, DMU 13, DMU 14,
DMU 19, DMU 20& & 24719 DMUZlA 7712 W
et CCREBY B FH8E/42 0.65902 Yo
Woll Hat o] EAa&AdS Hole 71YL 137101+

Reason of Inefficiency

DMU CCR(TE) BCC(PTE) SE

IRS DRS
DMU1 0.9136 0.9136 1
DMU2 1 1 1
DMU3 0.4031 0.5298 0.7609 [
DMU4 1 1 1
DMU5 0.2926 0.2926 1
DMU6 0.7933 0.8581 0.9245 [
DMU7 0.4103 0.4286 0.9573 [ ]
DMU8 0.4758 0.6154 0.7732 [
DMU9 0.6248 0.7544 0.8282 [ J
DMU10 0.7538 1 0.7538 [ ]
DMU11 1 1 1
DMU12 0.2815 0.4615 0.61 [
DMU13 1 1 1
DMU14 1 1 1
DMU15 0.4045 0.4324 0.9355 [
DMU16 0.7635 1 0.7635 [
DMU17 0.4803 0.5333 0.9006 [
DMU18 0.4324 0.4706 0.9188 [ ]
DMU19 1 1 1
DMU20 1 1 1
DMU21 0.4074 0.4306 0.9461 [ ]
DMU22 0.5926 0.6 0.9877 [
DMU23 0.3648 0.3648 1
DMU24 0.4324 0.4706 0.9188 [
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Table 5. Analysis results of SE

CCR Efficiency BCC Efficiency Scale Efficiency
Efficiency 7 9 10
DMU Inefficiency 17 15 14
A 24 24 24
Value of Average Efficiency 0.659 0.714 0.91
CRS 10
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