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Analysis of the economic ripple effect of quality control
in the weapon system's development stage
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Abstract The defense industry is a major industry group that contributes greatly to national security and
the national economy. The technology and reliable quality of weapons systems are essential to
establishing strong national security. Recently, with the advanced, complex, and miniaturization of the
weapon system, the importance of the military quality management paradigm is gradually expanding to
center on the development stage. On the other hand, despite the importance of quality control in the
development stage, there is a lack of national consensus, and the value perception of the importance
of quality management in the development stage is insignificant. DTaQ, a specialized agency for military
quality assurance, is working by establishing a quality management process in the development stage
based on the revised regulations in line with the paradigm shift of military quality management. This
study intends to derive economic ripple effects, such as microeconomic and macroeconomic effects, of
quality control in the development stage based on the performance of quality control in the weapon

system development stage for approximately two years at the Korea Institute of Technology.
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Fig. 1. Procedures for calculating economic effect
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Table 1. Proportion of quality cost in manufacturing

Quality cost Proportion

About 9%~35%

Prevention Cost

Evaluation Cost About 10%~50%

Failure Cost About 35%~78%
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Table 2. Proportion of quality cost in defense industry

Division Prevention Evaluation Failure
Cost Cost Cost
Proportion 19.5% 31.1% 49.4%
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Table 3. Expected reduction rate in quality cost

Divisi Prevention Evaluation Failure
fvision Cost Cost Cost
Reduction Rate 11.6% 10.4% 27.2%

Table 4. Contribution rate to quality cost reduction

Division T;Z};E;a] QCG MRA
Prezzzttion 35.8% 31.7% 32.5%
Evaéuozttion 36.2% 36.5% 29.3%

Féicl)‘ge 32.0% 34.1% 33.9%

Table 5. Contribution rate to quality cost reduction
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- Quality Cost Proportion reduction rate |reduction rate(D) .
Division @) ® © (D=AxBxC) Contribution rate(E)
Technical Review 35.8%
Preéi‘:"“ 19.5% 11.6% 0.185% QCG review 31.7%
MRA Readiness 32.5%
Reduction 8.24% Evaluation Technical Review 36.2%
Ratel (compared to Cljjstl 31.1% 10.4% 0.267% QCG review 36.5%
development cost MRA Readiness 29.3%
Technical Review 32.0%
Failure Cost | 49.4% 27.2% 1.101% QCG review 34.1%
MRA Readiness 33.9%
Table 6. Contribution rate to quality cost reduction
when to measure performance Indicator
Key performance - Sum
performance Indicator requirement design testing standardization
analysis
Technical Review | cchnical review 2.4 billion 2.05 billion | 6.83 billion |  4.64 bilion | 15.92 billion
reflection rate
ity ri QCG 1 QCG 2 QCG 3
QCG review ) Quality risk
improvement rate 7.68 billion 7.43 billion 5.13 billion 20.24 billion
MRA achievement Prevention Cost |Evaluation Cost| Failure Cost Execution Cost
MRA Readiness
rate 2.93 billion 3.71 billion 18.12 billion 1.77 billion 26.53 billion
Configuration Engineering change Specification QAR Drawing W
Control Review rate 26 million 4.33 billion | 26.68 billion 5.38 billion 36.41 billion
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Table 8. Contribution rate to quality cost reduction
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Table 7. Contribution rate to quality cost reduction

- Land PGM & Combat | aircraft
Division Ammunitio average
systems | systems systems | systems
Production
inducement | 2.767 2.726 1.412 1.646 | 2.139
coefficient
Value added
inducement 1.073 0.884 0.400 0.416 | 0.693
coefficient
A ATE Bl & A EASE 2.139, 7t
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Division Tech{qical QcG MRA Configuratifm Control Sum
Review Review

Microegonomic Quz‘dity cost 159.2 202.4 263.5 364.2 89,3
Effect reduction amount

A ' Production 340.6 433.0 563.7 779.2 2,116.5
Macroeconomic inducement cost

Effect _ Value added 110.4 1403 182.7 2525 685.9
inducement cost

Total 610.2 775.7 1,009.9 1,395.9 3,791.7
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