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Defense industries which require high reliability need an optimized quality management system with well-planned implementation.
And the government should examine the overall status of defense industries, then establish practical policies with a proper support
plan in required areas to upgrade the quality management level of manufacturers. Thus, DTaQ developed the model for 2 years
from 2014, which specialized in quality management level analysis for defense industries. And a survey has been undertaken
with that model by DTaQ and Korea Research Center in 2016. The surveyed companies randomly sampled among those which
have more than 30 employees and delivery history over past 3 years, and finally 106 defense industries were selected. This
paper present survey method and indexes for survey of defense industry quality management level. The survey was conducted
in the order of planning, data collection and data processing, and the validity and reliability of the data were verified to increase
objectivity of survey results. The survey contents mainly consist of system quality and management quality. System quality includes
Product Development Management, Production Operation Management, supply chain quality management, Safety & Environment
Management and Reliability Management, on the other hand, management quality includes Strategic Leadership, Human Resource
Management, Customer Market Management and Information & Knowledge Management. Thus this proposes the current overall
quality management status of the 106 defense industries and shows level differences by company sizes and manufacturing sectors
based on the result of survey. Specifically, this paper enables to track the areas which need prompt government support with
the policy directions to make quality management level higher. Therefore, it is expected that this can be used as reference data

in establishing quality policies for military supplies in the future.

Keywords : Defense Industry, Quality Management Level, Survey Analysis
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<Figure 1> QM Level Analysis Model
<Table 1> QM Level Evaluation Items
Index ;
Sector | Category Classification Details
CPR Per-1 ROE Debt Ratio Contract
Compliance Rate
Pro-I Long-term Planning Innovation Management Social an?nbunon
SL Activity
Per-1 Total Asset Growth Rate Stockholders’ Equity to Total Asset
- o . . Education/
HRM Pro-I Employee Capability, Hiring Management | Employee Satisfaction Survey Training Program
Management Per-1 Employee Turnover Rate Employee Satisfaction Rate
Quality CMM Pro-1 Customer Requirements & Satisfactions Index | Customer complaint Handling System Management
Per-1 Claim Immediately Processing Ratio
KM Pro-1 Key Performance Index Management Knowledge Management & Sharing
Per-1 Cumulative Number of Patents Average Number of KPIs
Learning Pro-1 Management Quality Evaluation and Improvement
PDM Pro-1 Product Design Management Configuration Management
Per-1 Localization Achievement Ratio Defense R&D Investment Ratio
POM Pro-1 Production Process Management Daily Operation Management
Per-1 Nonconformance Ratio Delivery Rate
Pro-I Supplier Inspection Management Supplier Support Management
System SCQM Suoplier On-ti r Supoli - - P -
Quality Per-1 upplier On-time Delivery Rate upplier Incoming Inspection Defects Ratio
SEM Pro-1 Environment Management Safety Management
Per-1 Number of Environment Pollution Violations| Accident Rates
RM Pro-1 Product Reliability Analysis Product Reliability Improvement Management
Per-1 Defects Recovery Ratio User complaint Per Product
Learning Pro-1 System Quality Evaluation and Improvement

CPR : comprehensive performance result, SL : Strategic Leadership, HRM : Human Resource Management, CMM : Customer Market Management,
IKM : Information & Knowledge Management, PDM : Product Development Management, POM : Production Operation Management, SCQM :
supply chain quality management, SEM : Safety & Environment Management, RM : Reliability Management, Per-I : Performance Index, Pro-I :
Process Index.
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3. SHPYxE =M 2 ugoz ZAHE U AZHIS 2o ghga 9 A
AL AT, AR Al ddsEs BAE ok 1
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£ WA AAs
- o u] A= 3] 9
o Al gl FAY 309 oY VIS e R 3 & 2l A
Rom, 2016 7TEFE oF 27l AA AAEHAL, o] 1
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2>} 2t

A
ol ZAR:= 42k RES &85t AAIFoR Hdk BzA Aol B Aol 2AME A4S 238k,
Aokl duAE FASHE, AR Aol veok e & ANE ZAARE 358§ A S g A 2
ofell tigh A&d om AL Y, g SH TheAd  AFHA AT Aol AR A H 2 SHESS
S, A0 Mo i 5 s 2ARE AN T FAskE AY9S s o] AN Haw o)
ato AAlskith 2ol teiM = oAl & W ogel A4S xldstion, A
AYGE <Figure 2>9F 2ol 718, A5 F4, A7 2 349 A2ES Aoz e Aziopd E
Ao wor AAHUY). B8] SHY FAFEZANE AR5 gja BAS Ax e
<Table 2> Contractors which Participate for Quality Management Level Survey
Land | Textile | Food Missile & Firing | Ammunition | Naval | Aero space | Etc. Total
Electronic

Large Company 5 - - 2 1 1 1 3 1 14

Mid-Size Company 1 2 1 1 2 2 4 1 1 15

Small-Medium Company | 16 8 6 27 3 5 7 3 2 77

Total 22 10 7 30 6 8 12 7 4 106

Large Company : cross-shareholding and debt guarantee limited corporate group with total assets of more than 5 trillion won in the previous
fiscal year’s balance sheet.
" Mid-size Company : Companies falling under Article 2 of Special Act on Promotion and Strengthen competitiveness of Mid-Sized Enterprises.
™" Small-Medium Company : Companies falling under Article 2 of the Basic Law of Small-Medium Enterprises and Article 3 of Enforcement
Ordinance of above Law.

Survey Planning Data Collection

Data Collection &t
Listening to Difficulties Setistical
Verification i Andlysis
/Confimration Data \rification

<Figure 2> QM Level Survey Process
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32 FEFI+E AL 2 538 ddE: A9EL AR 2A AR v
3 B ouf o7l A9 dalde, ws/FEaAE 9
& 10670 GAl dig ZAPARES wEo® V9t A Erh Azt 75.0%, 78.8%) tiv] A FiE lAdE
W, Axfods A9EA 4 A29Ede) 74 B i, 299 9F ARE tha vobdl Qo sey
Eol gigk 245 Hasa (AU E 86.9%4). s A7 A¢ wS/FHAE
+9, WAAAHAE HEellA AA(AZ 67.5%, 66.77)
321 7|9t AHdER v H] A T A E oW, SA7IEe A BE
TR AGED BAARAAE <Figure 357 L o] AdE thu] 2 Aolsl wayatA ke
o] o] AdEAd &g EFol Wd>FAVIH>F 7N EE A9EE A FAME <Table 3> 2
2719 o, F /1909 PR S5 AAACR & o] ol EUY ol4Ee]l wol AMA Bt
FHIL ASFE & F AUtk 58] S7IAE £, FH O ASS Ao Yehton, F9 wEe 2 ua Z9
A RS AL AEE WA S Azl M 9 FA AP ee gridrd a7 o w2 Al
7193 SAND/FTLR7IY 2 Aols YERY, AF 2 gotE i 3 B3 559 Jee 71 Rl
dedigs B FHY SRR ALY A Z19arEel  wel A ol Yeha Qe Aoz FlEith
HAGe]l gAHeR vk Aoz oty JriFaT|Y SHH FAE N AxAE diZIde] Aol E
= Al dgs A RS ZAFRMROIA A9, i FA (Return on Equity; ROE)o] 7Fd vh& Ao 7 Uelyls
719 dAvbA o AGFAY] AAARIE nFE Ao b, ol HT AR grIde EF r|gAaE 2 A7)
= dofEglon), 53] AFF3ALE, TALGF Bel,  woso] vehd Agom wolth E=@ AGEse
THY VHE 2RI S v EE SRR HAH Ytrd me} 2 FolE dehin dxE A, R
of % AYFA WL AT WA AN @ Aol A gL FavIge] el AN Ba %
a7 e o= ot
—O—Large &— Mid —0— Small-Medium
[Unit: Score/100 Score Conversion]
100.0
95.0
90.0
85.0 -
80.0 -
73.0
700
65.0
60.0 -
55.0 582
50.0 - 4.4
Long-term  Innovation Sacial Employee Employee Education/ Customer Customer Key Knowledge | Evaluation/
Flanning  Management Contribution Capability Satisfaction Training Requirements  Complains Performance Management Improvement
Activity Survey Program & Satisfactions  Handling Index Sharing
Index System Management
Management
Strategic Leadership Human Resource Management Cul\jltacnma;ren'\f:rrlltwt I";?.LTM?;EJ;E& Etc.
<Figure 3> Comparison of Results by Company Size(Management Quality Process Index)
{Table 3> Comparison of Results by Company Size(Management Quality Performance Index)
Overall Performance SL HRM CMM IKM
Performance Debt Contract | Total Asset | Stockholders’ | Employee | Employee Imrr?g(iiiigtel Cumulative | Average
Index ROE Ratio Compliance Growth  |Equity to Total| Turnover | Satisfaction F’rocessiny Number of | Number of
Rate Rate Asset Rate Rate Ratio g Patents KPIs
(Units) (%) (%) (%) (%) (%) (%) (Scores) (%) (Numbers) (Numbers)
CLarge 350 | 173.30 97.48 11.04 47.85 272 67.05 57.63 44921 5.68
ompany
g“d'sm 3.10 | 17853 99.81 8.97 48.11 8.80 78.40 75.05 186.23 3.95
ompany
smallMedim | 2371 | 24395 | 9947 17.65 39.06 14.19 7031 58.92 11.40 351
ompany
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322 7|Q9FEE A 2HEA v UE 71.04). T F47]98 A BE o] AL
719t A =jlEd BGA R GA <Figure 4>04  dju] 2 zpol7p HAISEA] okt
Bz vpeh o] AREA AAAR v E 7| > 719 A =REA A3 g A= <Table 4>¢F
STANY > TV ToE FEo] 12 A0E Uy o] FAVIAY A Ahed 2 FaAk FEE #
or), 55 WARE, THA AQee] AXNAE U7l @ FESo] AuH o Aok HoR vheht FhA
A3 FA7IFIFA7IY 2 Aol UE AL Atk T § S FAQ el HAas AoR Holw,
2719 TR B, ok B E e, AFEAE weE, FAVIHe A AFNL, b/ w59
NzgEde) Wb AN 5 A RE FEAA ) Ax drldRn $58 Ao veykoit g g
Hoz WFY £E e Qo] AN2REL FEE RTINS Uehls SRR o] brIgiel
A3 AH % Aglo] Wag Ao welth b Fa71duc 98 wok WE ¥ 4% vgl 37
598 AdE A2REL BIAE 24 ARG B Bre] AFHD A8 & 5 Ak B FHAL £
wal = o 7)) A FEAF AL #HE ARV A AP 2EEE FA7IGAA 7P =4 UERY FEAEY
64 o) AT FE jHE v, $A7990 B3RS W] 99 Aag SudAe Ad 3 EEa
A AEAARE, A, ke, AE AlE o gid HAFAA At aqdva & 4 gl oA
AR, AFE A Y B, A2REA WUk AET ARSAET gl FAV|YeY TR
A4 el AN A R ALRATALE 24 g7Isle] B/ et olf gl FRekE %
ZF 7057, 72574, 74374, 68974, 66.1%, 69.5%), Tw  H To AUE 9 EFETF =& AAGIL FEFE
A A ] A RE vha srobzl Ao SRIFJATHA  AA St 7] Wil Aoz ddErt
—Large & Mid —0—Small-Medium ) ]
[Unit: Score/100 Score Conversion]
100.0
90.0 : : ; : ; ; ' : 85.0
a50 - - = . : . y o .
800 - 7§ : b - ‘l_of’ 77‘-9 i ;
70.0
65.0 petl
60.0 66.5
55.0
50.0 ; : ; : : ;
Product  Configuration | Production Daily Supplier Supplier Environment Safety Production Product System
Design Management Process Operation Inspection Support Mznagement Managerent Relizbility Reliability Quality
Management Management Management Management Analysis Improvement - Evaluation &
Management « Improvement
Product Product_ion ngety& liabili .
e oo e Management
<Figure 4> Comparison of Results by Company Size(System Quality Process Index)
<Table 4> Comparison of Results by Company Size(System Quality Performance Index)
PDM POM SCaMm SEM RM
) Supplier
Performance - Defense _ Supplier : Number of User
Index Localization | “ggpy ™ | Noncon- | heyery | on-time | MCOMING | Environment | Accident | S | Gomplains
Achievement | formance R Deli Inspection PollLti R Recovery P
Ratio nvestr_nent Ratio ates elivery Defects 0 ut_lon ates Ratio er
Ratio Rate Rati Violations Product
atio
(Units) (%) (%) (ppm) (%) (%) (%) (Numbers) (%) (%) (%)
Large 7420 423 2061.43 95.68 95.04 1.68 0.02 8.17 0.19 176
Company
Mid-Size
94.47 12.58 317427 99.00 93.06 33.35 0.02 0.13 15.58 0.16
Company
Small-Medium 85.80 13.53 45528.6 95.59 91.09 15.86 0.01 0.26 9.30 0.96
Company
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323 Alziopd HJER v von FAY wEeE ¥ Foprt b Eau fEA

Ao HAdEAD AAHAEE A A} <Table A Foprp /b4 wbe Aoz FolFdnt. ey u4 F
5>9} o] AE Hok= A BE AFoA nFe FF ddel dF FA AP AR Boprt 7 =
o2 yepgon, A, FE, FH wokx A A yehg me] Bk s M43 HelE st 9 vt
HollA vEe FFoR FAETE B3 ZARE T W, AR 2okl A$ uz Bt i Art i =
o Algldd 25, £4Y 9F B, FHY UFEE = = Aow BN 559 AgddE fedx 2 g
AL A 7D B B A okl #Agle] AR W F Foprt M w2 AR Yelged, ols A2
B3 £29 Aow FAFh & 2 A Ade] NEHo R o]FoiA L 7]&9

gal#g], THLgEFdne, ng/FEAE &4, A B} vf$ wE Rojo)r] wEe Aoz AlgHTL
A A E B #EsE grokRolrl Bl Rof thH] ¢ 9 TN AFES B FF 2 Y HoksS A9
73t Arg JeiWlen, FA7AE5Y, THY9 EE 3 Yux] Fofe] #4F A4k Al ROEZE = 1A Al
ZAL A HG L TR, BGEE Hukeh A B A 294 H g diAd e 22 Aow Yy £9
R FgEEobt B o b e A2 YE 3k A7) A fiH] o]Qjo] =& Aow HAEown I

Azord Adwd A EAAME <Table 6>2F 2 Aol AAME 7]%F, A, 2% LoFE A3 A
ol 71, A, FEAAL, FE okl o]AEe] ]l Al Hoke] JAZE T ARAA Hit ] 2 oE
294 THY Hit o] E oiy] thh =& Fo® YE ERyith

Taejoo Roh - Sangwon Seo

<Table 5> Comparison of Results by Production Sectors(Management Quality Process Index)

[Units : Scores/100 Scores Converted Scores]

SL HRM CwM IKM Etc.

Process | Long- |Innovation| Social . . Education Re%tsiﬁgrr‘rnwgrqts ggﬁg&% Key Knowledge | Evaluation
Index term Manage- |Contribution E?S;gﬁﬁ? Sangre\l/cé[;on /Training & Handling Perfltr)]:jn;)e(lnce Management and

Planning ment Activity Program |Satisfactions| System Management & Sharing |Improvement
Index Management
Land 71.8 74.5 67.1 62.7 62.3 74.5 75.5 78.2 74.1 65.5 71.4
Textile 69.0 66.0 50.0 63.0 54.0 67.0 68.0 76.0 70.0 64.0 71.0
Food 67.1 67.1 50.0 57.1 514 70.0 58.6 64.3 60.0 57.1 58.6
g’{;ﬁﬂfmﬁ‘s 727 70.3 66.0 64.3 57.0 727 69.0 737 713 617 733
Firing 65.0 68.3 65.0 63.3 533 70.0 783 783 78.3 583 63.3
Ammunition 71.5 77.5 60.0 76.3 66.3 85.0 76.3 76.3 78.8 65.0 73.8
Aerospace 81.4 77.1 66.7 71.4 67.1 77.1 74.3 71.4 75.7 67.1 75.7
Naval 70.0 76.7 65.0 62.5 583 733 68.3 75.8 63.3 64.2 70.8
Etc. 82.5 80.0 70.0 70.0 60.0 80.0 72.5 75.0 75.0 70.0 75.0
<Table 6> Comparison of Results by Production Sectors(Management Quality Performance Index)
Overall Performance SL HRM CMM IKM

Perflormance Debt Contract Total Asset Stockholders’ Employee Employ(_ee Imn?(lgigtely Cumulative | Average

ndex ROE* Ratio™ Compliance Growth Equity to Turnoy:zr Satisfaction Processing Number of | Number of
Rate Rate Total Asset Rate Rate Ratio Patents KPIs

(Units) (%) (%) (%) (%) (%) (%) (Scores) (%) (Numbers) (Numbers)
Land 11.32 118.38 99.33 10.34 46.10 14.72 71.36 63.01 9.40 3.83
Textile 22.64 84.79 99.19 21.53 43.45 8.88 81.25 45.98 2.14 3.11
Food 25.50 115.95 99.98 11.45 48.90 13.66 77.50 64.61 27.25 4.63
Eﬁfgﬂiig 28.29 282.82 99.70 17.35 31.32 15.29 55.68 69.72 239.74 3.71
Firing 22.24 300.04 98.78 28.88 48.51 15.13 90.00 59.27 87.79 3.00
Ammunition 8.37 180.73 99.74 8.25 41.81 5.67 68.51 66.75 28.46 2.71
Aerospace -5.37 652.76 93.00 6.56 32.86 5.02 67.10 41.04 202.89 6.88
Naval 4.61 21941 99.92 9.07 51.08 9.56 79.56 51.39 15.78 424

Average ROE of domestic manufacturer
Average Debt Ratio of domestic manufacturer : 141%, the Bank of Korea, Business Management Analysis(2013).

- Average Employee Turnover Rate of domestic manufacturer :

: 6.18%, the Bank of Korea, Business Management Analysis(2012).

11.4%, Korea Labor Institute, A study on labor policy(2016).
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324 AlZopd ALHIEA v 714 A ok tlFE W AES IR AREEH)
AzEopd AAvlEd JBAHAEE AT HEW <Table wj¥-o] &4 R&DO| 3k ¥ % Fa7h 42 Aoz At
>3 o]l AYFEA AAFAE Aot vVHAR AF "ok Ak digh RAFE JA AlzFobel weE 2
woke] o] b MET Ao Vet F AFR Aok e, A%, 715 Rkl RAFEC] ¥
of= A2RFEAd 2 AIFEAY Ass A TEAL yehda, A5, BhoF FokE wlg vk Jlo g 2AES)
(process) T-% R Aol MFe oE AdEH, o] rvh HI FFAL AF] tig FYAA EFES ok
gk Aol wig- Alga] Bl FrEdA; Eoprh WA YEbR AL, AR 9 AE doke B
RBAEG HAAE, b 9 34 AR BAA FEC] AEE] =2 oz Sl A A&
= ©OF Foprt Bf ok oiv] e AdE YEtdow,  A$ 7)E ol B ok div] =A vEhda gle] <t
T FATE #d AAARE ot e A A o 2 AA8A S ANAE] A 2X7F D A
o eyt oz wAd wEe i AR &S Y E 8
Aziopd A2EED AAAFANE <Table 857 ARYBTH S X, gof, FEAA, AF Hoprh =
o] I R&D FAH|E A9 A9 Alzdopel et A vElta, A5E, 3, 34, 716 Boke v Jew
2 Aol s Holsd, A3, FE Hoks FAMEo] B IHth B AFY ASAET 0 &S FE RoF
W A, 71E woks 4Es A v ek o olA 1 w7 dEda
{Table 7> Comparison of Results by Production Sectors(System Quality Process Index)
[Units : Scores/100 Scores Converted Scores]
PDM POM SCQM SEM RM Learning
Process qurati ; i i i Product
Indox PrO(_iuct Configuratio | Production Dally Suppllgr Supplier Ervironment|  Safety Prde_th Reliability | Evaluatior!
Design n Process Operation | Inspection Support Management | Management Reliability Imoroverment | morovement
Management | Management | Management | Management | Management | Management g Analysis anaqement mp
Land 75.5 73.2 74.1 74.1 73.2 61.4 66.8 67.3 67.3 64.1 70.9
Textile 70.0 68.0 79.0 78.0 67.0 66.0 70.0 76.0 71.0 71.0 67.0
Food 60.0 60.0 64.3 68.6 72.9 529 60.0 65.7 58.6 64.3 58.6
Ebl’“““"'& 74.0 753 743 7.7 783 65.3 62.0 68.0 60.0 60.3 74.7
ectronics
Firing 76.7 78.3 75.0 73.3 71.7 65.0 70.0 78.3 76.7 71.7 68.3
Ammunition 71.3 76.3 82.5 78.8 73.8 62.5 83.8 92.5 73.8 68.8 72.5
Aerospace 77.1 75.7 75.7 714 78.6 68.6 729 75.7 729 729 70.0
Naval 75.8 733 75.8 74.2 72.5 64.2 70.8 75.0 71.7 72.5 71.7
Etc. 71.5 80.0 82.5 71.5 82.5 65.0 80.0 80.0 72.5 72.5 82.5

<Table 8> Comparison of Results by Production Sectors(System Quality Performance Index)

PDM POM NeelY] SEM RM
) Supplier
Performance - Defense _ Supplier . Number of User
Ind Loc_al|zat|on R&D Noncon Delivery On-time Incommg Environment| Accident Defeats complaint
naex Achievement formance . Inspection ) Recovery
Ratio Investment Ratio Rates Delivery Defects Pollution Rates Ratio Per
Ratio Rate h Violations Product
Ratio
(Units) (%) (%) (ppm) (%) (%) (%) (Numbers) (%) (%) (%)
Land 41.02 19.59 47311 96.64 94.65 10.29 0.03 538 0.37 0.63
Textile 50.00 20.32 286,460 98.74 98.99 49.76 0 0.12 16.70 0.13
Food - 0.38 2 99.97 99.25 39.52 0 1.4 0.01 0.08
Migsile & 6231 10.99 9,137 94.12 81.69 8.99 0.01 0.05 16.78 0.95
Electronics
Firing 60.00 3.01 155 84.97 84.57 17.28 0.04 0.30 25.00 4.75
Ammunition 67.50 5.28 1,018 99.52 98.59 227 0.04 0.02 17.00 0.82
Aerospace 93.45 6.55 6,845 96.53 92.05 15.32 0 0.09 0.23 2.8
Naval 38.45 9.3 3,167 98.47 95.98 22.26 0 0.11 0.34 0.16
Etc. - 1.92 2,222 99.88 97.38 0.7 0 0.80 0.2 0.37
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