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Abstract

An Empirical Study on the Impacts of Attributes of Quality
Strategies and Strategic Control Systems on Business Performance

in Marine Equipment Industry

Ho-sang Lee

Department of Shipping Management

Graduate School of Korea Maritime University

The quality of Product is one of the major decision variables a
customer has when choosing which product to purchase. With the
increase in local and global competition, higher quality standards are
required to remain competitive in a global market. Because of this fact,
shipbuilding and marine equipment corporations are very interested in
upgrading the quality of products, services and industries by adopting of
quality strategies and TQM(Total Quality Management) principles, which
enables these industries to produce a product with high quality at
minimum cost.

A Globalized market and enforced competition have prompted
shipbuilding and marine equipment industries to radically change their
control systems, or at least consider doing so, in an effort maintain
financial wviability. One of the major strategic changes is emphasis on
quality and adoption of quality strategies. However, many companies

have not attained their expected economic benefits after implementing



quality strategies. Many accounting researchers indicate that these
failures are partly due to continuous reliance on traditional control
systems. Different quality strategies require different control systems.
But in fact, there are many companies in the Korean marine equipment
industry that simultaneously use quality strategies, and strategic control
systems in their manufacturing processes today.

Therefore, the major purpose of this study is to examine the impacts
of the attributes of quality strategies and strategic control systems on
business performance in marine equipment industry. Traditional managers
think that improved quality leads to increasing costs and decreasing
productivity, and that success will be achieved only by increasing sales.
They also think that quality control works only by actual inspection of
the completed product. After development of the quality control concept,
managers concentrate on prevention control during design periods and
the first stages of the production process in order to minimize the
percentage of defective products. This means that the quality concept
has developed over the last twenty vyears to become a broad
management tool as opposed to its initial role of control. The practical
application of TQM leads to decreasing the average operation costs and
other expenses, which automatically increases profits. The previous
studies subdivide quality strategies into the ECL(Economic Conformance
Level) strategy and ZD (Zero Defects) strategy. The ECL strategy
proposes a cost minimizing quality level can be achieved by balancing
prevention and appraisal costs against internal and external failure costs.

The ZD strategy proposes that increasing quality level is always less



costly per unit of good output up to a ZD level.

Many researchers agree to improve performance by implementing a ZD
strategy together with control systems which are fitted with a ZD
strategy.

TQM as a total strategic control system means the total management
system that implements a management philosophy of customer
satisfaction through continuous improvement and innovational thoughts.
This i1s accomplished with top-management’s leadership and employees’
involvement that implements a policy of quality management, customer
focus, development of human resources, empowered work forces, and
supplier relationships. Some countries promote their own improved
quality level and make efforts to raise the worldwide competitiveness of
products. And also companies make a steady effort to acquire
international quality certification. The most recognized international
certified quality standards are the ISO 9000 series, Deming Prize, and
Malcolm Baldrige Award. The most recognized and used TQM programs
are QC, ZD and 6 Sigma.

This i1s an empirical study on the impacts of the attributes of quality
strategies and strategic control systems on business performance in
marine equipment industry and the purpose of this study is as follows:

First, re-illustrating the present internal/external states and roles of
Korean marine equipment industry.

Second, clarifying the conceptual thoughts about quality and TQM, and
identifying the relationships among the quality strategies, the strategic

control system and the business performance.



Third, building the integrated model in functional or process activity
aspects through the system approach.

Fourth, through the empirical study, analyzing the impacts of the
attributes of quality strategies and strategic control systems on business
performance.

The critical factors of quality strategies include ECL strategy and ZD
strategy. Strategic control systems based on TQM include strategy
implementation practices, internal monitoring practices and external
monitoring practices. 1 evaluated business performance using the
self-reported perceptions on quality and customer satisfactions growth.

The data investigating the impacts of the attributes of quality
strategies and strategic control systems on business performance in
marine equipment industry were collected from 170 Korean marine
equipment firms which officially registered in Korea Marine Equipment
Association by use of questionnaire method and personal interviews at
the selected samples. The reliability test, validity test, T-test, factor
analysis, cluster analysis by SPSS 7.5 and SEM(Structural Equation
Modeling) analysis by AMOS 5.0(2003) were utilized to analyze the data
for three research hypotheses.

The major research findings from the study are as follows;

First research question concerns the difference in business performance
between the companies that have implemented a ZD strategy and the
companies that have implemented an ECL strategy. The companies of
that have implemented a ZD strategy are expected to outperform an ECL

strategy.

_iv_



However, the performance does not significantly differ even if there is
a little difference on the customer performance. Therefore this result
implies that implementing a ZD strategy does not help improve business
performance.

Second research question concerns the difference in strategic control
systems between the companies that have implemented a ZD strategy
and the companies that have implemented an ECL strategy. It is
expected that each strategic control system will be different because the
ZD and ECL strategies require different behavior of operating personnel.
This hypothesis was supported conclusively. Therefore, the control
system fitted with a ZD strategy is different from that fitted with an
ECL strategy.

Third research question concerns that attributes of strategic control
systems are associated with improvement in quality strategies and
business performance. I address this question using SEM analysis by
AMOS 5.0(2003). According to the results, the strategic control systems
strongly 1mpact on quality strategies and business performance.
Especially companies implementing a ZD strategy with strategic control
system outperformed an ECL strategy with its strategic control system.

In conclusion it is fair to say that the results of these statistical tests
verify that an existing strategic control system based on TQM in
Korean marine equipment industry 1is effective for the business
performance even if the control system is inconsistent with the quality

strategy which is limited to production.



The findings of this study suggest further empirical research focusing
different department (for example, design department) to clarify the

relationship between quality strategy, TQM and business performance.
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88) Charles C. Snow and Donald C. Hambrick, “Measuring Organizational
Strategies: Some Theoretical and Methodological Problems,” Academy of
Management Review, Vol. 5, 1980, pp. 527-538.
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<E 4-10> ISO Aol e FAd5 Se5d 7o Aolddy 23

7% N | %% |[mzaf]| o A5 = [EEr
ISO 2= 66 2.1263 .8668
-1.661 69 101
] el % 5 2.8000 .9888
* p=0.05, ** p=0.01, ** p=0.001

2. ISO A 39H 9 F24

—

@9, 109 #4 FANE ARg sl A4d Wgol th2y] W 9
Z owe gl we zolsh

24 - /199 $4749 1 FANZSEY/L A

QA BAFaAL 5 FALEFAA AR
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°] ISO 9001:1994(1994d %) 15 A& & el A &st== 20001 o 7§ 4 st
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dAe s Aol

o] o]

ISO 9001:1994¢F ISO 9001:20009] =Siell whebA 7] dzgkel] A ef2Ql

Aoz ZpAsta Ao, A4l ST A <E 411>
2ol Fo5F 95%(p<0.05)N4 71 7bel = Aol 7k WA A gk},
9001:19948F ISO 9001:20009] ISO Fefel w& Aol X

ZANAARD) B} FEAAJTO|GA Aolsl BAFA Be Ao W

A,

<E 4-11> 1SO A4 ejo] upe FAAL ST oA A
7 NMEEEEEEE A5 ol 38
9001-1994 53| 2.1572 .9049
083 64 562
9001-2000 13| 2.0000 7071

* p=0.05, ** p=<0.01, ** p=<0.001
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J. C. Nunnally, Psychometric Theory, New York: McGraw-Hill, 1978, pp.

225-255.
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Van De Ven, A. H. and D. L. Ferry, Measuring and Assessing Organization,

New York: John Wiley & Sons, 1980, pp. 76-87.
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<FE 4-12> AN V2T AE

T ¥ Aw |weag| CIOAT T Apha
A 3.4925 8234 6347
L 3.7612 8719 6382
- 7WVA%RX1,2% oy | 37164 8129 6562
5 NG 35970 9221 6449
ﬂ N 40597 37086 5756 6617
f@ E e A 3.3881 9038 6393
AT E) 3.0896 8830 6445
A1) 35821 3.8025 6003
N 9822 6365
AFiE 28657 7957 7794
(171 %)
AP 26716 9110 7512
B faiEn 25522 9891 7349
ZS] EAna e 2.9104 8657 7526 .
;31 MES 24478 9258 7502
AL, 3.3433 6641 7827
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<E 4-15> AFA =T B A
a9l
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T AFA e
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VARI11
_ 1 900
ERECES )
VARI12
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B FZQ8958 A Varimax 3] 2l
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method)9] st - WH(4z-means cluster analysis)o]t}. o] HH2
MacQueen(1967)%)0] 7}& 7}7t& A AL zb= -0 7zt g2 9 ddas= &

vl Ee AstEA AEd e AT £ 24 el Hlete] At =

N

P2 g Az +-E A=y AEs] 2349 Aoz I A
oA tH(Brain, 1993)%4).

<E 4-18>3 Zo] wAEAAY LIS

Epe 27 w34 A% 2454

" 731 42 A1 =42
VAR27

) 4 1.611 2971

F2%57))

VAR28

(2844 ) : 2 3417 3.629
VAR29

(aararel ) 1 4 1.500 3.200
VAR30

- 2 611 2

(BA5E A4 > 3.6 3.286
VAR31

1 1 1.2 1.34

(F71d &) 50 343
VAR32

(aararel =) 1 1 1.444 2371
VAR33

(EAm=nA) 5 1 3.750 2.836

e~ £ 36 35

BN K-8 TYEA

93) J. B. MacQueen, “Some Methods for Classification and Analysis of
Multivariate Observations,” Proceedings of 5th Berkeley Symposium on
M athematical Statistics and Probability, Berkeley, California: University
of California Press, 1967, pp. 282-297.

94) Brian S. Everitt, Cluster analysis, 3rd ed., New York: Halsted 1993, p. 170.
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wAAS A Aol AAS AFAHeR AT A <& 42003 2
o FAA ST VARIO(F 7] &), VAR20(A 2), VAR21(A 3A1%#), VAR22
(FARFH ), VAR2(RHEFF)olM= A71e] AAZI}S} 2ol fo FE

p=0.0501 4 2ol S EATA ekt = uAAH S VAR24(4H 5=

o) VAR2S(W A W= 7)) VAR26(Z A& ZFa)o A= A7) o] A4 A
o} ol fFoFF p=0.059A AoldS WA FEITh wEkAd JMAd 1

78 N | %7 |#=284] t A= |no9s
VARIO oA A 2914 81
N s 4 0818 | 1499 | 66 | 0620
(A7) ECL | 185+ 2818 0.769
VAR20 2AA] 36 | 2639 0.961
0085 | 69 | 0932
(A=) ECL | 35 | 2657 0.838
=2 VAR21 oA , ,
o _ mAx| 36 | 2556 0998 | ol e | oss
A3 (BEAE) ECL | 35 | 2514 0.951
VAR22 = A . .
mAx| 36 | 2917 0967 | oon | eo | o
(EAwnzug) | ECL | 35 | 2857 0.733
VAR23 5 A 2457 .
T 50 > 0980 | 1956 | 68 | 0798
(W E ) ECL | 35 | 2400 0.831
VAR24 2AA| 36 | 3417 0.649
3 1029 | 69 | 0307
(Asw= 1A) | ECL | 35 | 3257 0.657
bRl VAR25 =AA] 36 | 3500 0.609
0863 | 69 | 0391
Ao (A= 1) ECL | 35 3.371 0.646
VAR26 AR 36 | 2833 0.878
~0698 | 69 | 04883
(mABE 24) | ECL | 35 | 2971 0.785

* p=0.05, ** p=<0.01, ** p=<0.001
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4-21>¢] B A3}

Garvin(1983) 2] I Lindsay(1996)%) &< F43} FA}3 23 E Holxw
o, FAAAE 71d 3 ECLAZE 719 FAAIE"HA oA FY4F p=0
o A zpo]E Hola T},

stel7EA ol AEFA T WEDAL 9 QRN E FoFFE p<0.059
Al FAAAE 71l ECLAE Bt} SAAZ"ES & A Ao
L EFSE

<E 421> FAAgH TAA "] Ao

T N J# | ZFAA t AfE | FogE
FA27 |36 3.702 0.666

B A A 2~ H] 2.445 69 0.017*
ECL 38 3.302 0.713
FA27 |36 3.852 0.664

A =T 1.945 69 0.056*
ECL 35 3.524 0.755
F44d |36 3.708 0.814

57 AL 2.173 69 0.033*
ECL 35 3.286 0.825
FA27 |36 3.472 0.765

9 F- AL 2.668 69 0.010*
ECL 35 2.986 0.772

* p=0.05, ** p=0.01, ** p=0.001

95) R. Murray Lindsay,

Innovative Organizations,”

“Promoting Continuos Improvement: Control Features of

Management Research News, 1996, pp. 53-64.

- 115 -




<E 4-22>9 ARARE AHRd A =Tl VARIO(H 2ol ) Al 2wt
EAA02 fodA Yewa, VARIH LA DZ%)3 VARI2(AZ A ¥4
FAE)E Aoz gl Aoz ueynh ay AR o8 AT
o AAWE VARIO(H o] & A 8), VARII(H 27495 3e]), VARI2H A F

%) A4 Aol oA A 2o FAAAL Je] ECLA 719)

ARQL VARIT(A A ZAMI ), VARIS(H =4 ZARRI =)ol = F A5
ECLA= 7|45t SA 2" & Addsts Aoz yeyy, mepx 74 2
= g0

7 N | A% [g=94] t [AfRE|[nol8E

VARI0 AR 36| 3694 | 0786

o 2024 69 | 0.047%
(Aol A1) | BCL | 35 | 3314 | 079
A2 VARII A |36 {3944 | 0924

] . 1371 69 | 0175
=7 | (3m7Ag2ao) | BCL | 35 | 3657 | 0838
VARI2 2AA | 36 | 3917 | 0604

B 1649| 69 | 0104
#@AANZEAZa%w)| ECL | 35 | 3600 | 0976
VARI3 2AH | 36 | 3806 | 0.856

. B 2071 69 | 0.042%
5 (Ars=w) | ECL | 35 | 3371 | 0910
A VARI5 nAA | 36 | 3611 | 0871

’ T 1992 69 | 0.050%
(ZAR 1A 7AE)| ECL | 35 | 3200 | 0868
VAR16 DA | 36 | 3333 | 0.862

. ] — 2577 69 | 0012+
98 | MAuzwE) | BCL | 35 | 2829 | 0785
AL VARIS TA4| 36 | 3611 0.871

2101 69 | 0.039%
(Agx 2AE) | ECL | 35 | 3.143 | 1.004

* p=0.05, ** p<0.01, ** p=<0.001
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100) Banwari Mittal, “Testing Consumers Behavier Theories: LISREL Is Not A
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FAAYE < BAAZH D15 646 058 |11.129] s
7198 <« sAd 646 652 055 [ 11.927 |
719483 <« SAANZ=H 155 176 056 | 3.136 | .002
. (AR < 719 199 877 044 [19.908 | s
Regression
, wAAY < 7194 813 1.000
Welghts o g aer « zade 772 829 | 041 |20.064] s
ECLAE <« Fd-d 829 1.000
AFHET «— FA A 2H] 819 1.000
W A — FAA2E 659 5512 A38 | 12.587 | s
FAAE 331
7134 = 556
LI S anals 435
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Multiple ™ 639
Correlations EPE) 561
AR 597
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oo BEA A 7o) x4 (Chi-square) =7 %S 163.6060] 12, A2 (df)E=
6o1™ o g5 (p)=0.0000] 2= FAHE, AT B g A3l = FoA
o] EZAdE= HE el Ay, Uz HIAE AFdAE GFI0.949),
RMR(0.383), AGFI(0.822), NF1(0.922), RFI(0.805), PGFI(0.271), PNFI(0.369) %

o ol Ag:= VEgtel dFetrz AFEF Age= TAZE floiA JHA

<& 4-25> @FEH AFE Hr}
T FgA% FA%
= 7] 25 34 4 (GFD 0.949
€2 249 2 o] (RMR) 0.383
245 F A (AGFD 0.822
TEFEAT FEHF FA 4 (NFD) 0.922
7 ¥4 5= (RFD) 0.805
7k 2 A - X (PGFD 0.271
AR A S

7+ 3 31 JA 5 (PNFD) 0.369

X2=163.606, df=6(p=0.000)

102) 9F9, AR 2A ol A WEAE, 1997, 8, pp. 340-343.
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