CHAPTER V

DATA ANALYSIS

This chapter w ill identify the analysis of responses derived from two sets of self-
administered questionnaires. The responses of the first set of questionnaire reflect
relative weights or importance of quality criteria and subcriteria of the assessment
models (as explained in chapter 1V), which affect the achievement of successful quality
management system. The responses of the second set of questionnaire represent scores
received by ABC Electronic Ltd. against each quality subcriterion requirements. The
weights and scores are then synthesised together to yield an achievement value of each
criterion’s requirements for the company. Therefore, such criteria can be rated in order

and then the strength and weaknesses of the company quality system are recognised.
5.1 Data collection of the 1st questionnaire

5.1.1 Questionnaire development

The development of this set of questionnaire was based on two assessment
models adapted from two international quality standards: IS09000 and the Baldrige
Award. It comprises three main parts: introduction, instruction and question. The
introduction part provides a brief discussion on the objectives and benefits of this study;
whereas, the instruction part gives how to answer the questionnaire. Finally, the question
part deals with a number of closed questions as well as the definition of all related
criteria and subcriteria (for the common understanding of all respondents). To see the

complete questionnaire, look at Appendix 1.

To answer all these questions is to make pairwise comparisons between criteria
or subcriteria in a hierarchical manner. The questions use 1 -9 rating scale (as seen in

Figure 5.1) according to the Analytical Hierarchy Process (AHP).



93

Figure 5.1 An example of the question

criteria standard scale for pairwise comparison criteria
ATl +94-8+746+5+4+3+2 1-2-3-4-5-6-7-8-9 AT2
ATl +9+8+74-6+5+4+3+2 1-2-3-4-5-6-7-8-9 AT3
ATl +0+8+74-6+5+4+3+2 1-2-3-4-5-6-7-8-9 AT4
AT2 +0+8+474-6+5+4+3+2 1-2-3-4-5-6-7-8-9 AT3
AT2 +0+8+74-6+5+4+3+2 1-2-3-4-5-6-7-8-9 AT4
AT3 +0+8+746+54-4+3+2 1-2-3-4-5-6-7-8-9 AT4

5.1.2 Description of respondents and interview

The target respondents of this questionnaire should be good at quallty
engineering and simuttaneously understand Thai telecommunication industry wen.

For this reason, the target group comprises five experts (whose brief information can be
seen in Appendix 5). Two of them are academicians of the university whereas the other

three come from the industrial sector.

The researcher interviewed the experts after the Delphi process. And, the
questionnaires were established in Thai language (see English version in Appendix 1)
for Thai experts. In the first round, the individual experts received the questionnaire
separately. After they had already answered the questionnaires, the researcher collected
them back, and then calculated the inconsistency ratios and summarise the results and
comments. These feedbacks were then returned to the experts in the second round in
order to improve the inconsistency ratios (until no more than 0.1 according to AHP) and
recomment their own widely-diverse results. If they still insisted on their comments,

they were obliged to give reasons.

As a result, for questions based on the assessment model of ISO 9000, three of
five experts mostly had general agreements. On the other hand, most of the other two

experts’ comments were widely different from the group. Therefore, the former three
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were chosen (;in other words, their comments would be utilised in the next analysis,)

while the latter two were unchosen.

For questions based on the assessment model of the Baldrige Award, only three
of five experts (not the same as the first three mentioned above) had most consensus.

Again, three experts were chosen but two experts were unchosen.

5.2 Relative weights of criteria and subcriteria

5.2.1 Assessment model of 1SO 9000

5.2.1.1 Relative importance of criteria under the achievement of successful quality

management system

For unchosen experts, (as seen in Table 5.1) their comments are rather different
from those of chosen experts. For example, the relative importance of handling and
delivery” criterion they give is relatively high as the relative importance of design and
development” criterion is the lowest. This is because they both believe Thai
telecommunication companies do not often design the products and/or services on their
own, and handling and delivery of telecommunication product cannot be easily

controlled.

For the chosen experts, solely two of them have a consensus. However, all of
them give "quality management,” "vendor assurance, production and problem
identification and correction’ criteria at the very first orders. In overall results (as seen
in Table 5.2), quality management is ranked the highest. Production is ranked the
second highest. Problem identification and correction is ranked the third, vendor
assurance the fourth, design and development the fifth, quality documentation the sixth,

and product definition the seventh Finally, handling and delivery is ranked the lowest.



Table 5.1 Relative importance of criteria under achievement of
successful quality management system

criteria
1
quality management (Al) A5
production definition (A2) 053

design and development (A3) .069
quality documentation (A4) 045
vendor assurance (A5) .090
handling and delivery (A6) 032
production (A7) 213

problem identification and

correction (A8) 153
consistency ratio 028
rank no. 1 Al
rank no. 2 A7
rank no. 3 A8
rank no. 4 A5
rank no. 5 A3
rank no. 6 A2
rank no. 7 Ad
rank no. 8 A6

chosen experts

2

316
049
.070

126
028
243

> 8 B

A7
A8
A5
A3

A4
A6

5EBER Y ©

101

AS5.A7

A3,A4

A6

unchosen experts

4
455
061
051
068
075
095

105
.059
Al
A8
A6
A7
A5
A4

A3

5

.328
069
058
062
165
.082
174

061

Al
A7
A5
A6

A4
A8

95
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Table 5.2 Average relative importance of criteria under achievement of
successful quality management system

criteria average of three chasen experts
quality management (Al) 331
product definition (A2) 052
design and development (A3) 0or7
quality documentation (A4) .057
vendor assurance (A5) 106
handling and delivery (A6) 035
production (A7) .186

problem identification and

correction (A8) 156
rank no. 1 Al
rank no. 2 A7
rank no. 3 A8
rank no. 4 A5
rank no. 5 A3
rank no. 6 Ad
rank no. 7 A2
tank no. 8 A6

5.2.1.2 Relative importance of subcriteria under “quality management criterion

In comparison between subcriteria under quality management criterion, expert
no. 4 s results are the most widely diverse from those of the others (as seen in Table
5.3). Only he gives the lowest relative importance to quality system subcriterion. It is
meant in his viewpoint quality system is less important than management responsibility,

internal audit and training.
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Considering chosen experts comments, there is a general agreement. As a result

, management responsibility

subcriterion is ranked the second highest,

quality audit the lowest.

subcriterion is ranked the highest. " Quality system’

training’

Table 5.3 Relative importance of subcriteria under

subcriteria

management respon-
sibility (All)

quality system (A 12)
internal quality audit (A 13)
training (A 14)

consistencv ratio

rank no. 1

rank no. 2

rank no. 3

rank no. 4

Table 5.4 Average relative importance of subcriteria

199

091
095
All

Al2
Al4
Al3

under

criteria

chosen exnerts

.508

076

025
All

Al2
Al4
Al3

549

.079
.079

All

Al2
Al4
Al3

subcriterion the third and internal

quality management criterion

nnrhnsen experts

4

629

.106
202
007
All

Al4
Al3
Al2

quality management criterion

management responsibility (A 1)

quality system (A 12)
internal quality audit (A 13)

training (A 14)

rank no. 1
rank no. 2
rank no. 3

rank no. 4

average of three chosen experts

597
229
073
101
All

Al2
Al4
Al13

5

205
107
102
.002
All

Al12
Al3
Al4



98

5.2.1.3 Relative importance of subcriteria under  product definition™ criterion

In comparison between subcriteria under "product definition” criterion (as seen
in Table 5.5), two out of three chosen experts have a consensus. According to their
results, contract review subcriterion is ranked higher than "design input’ subcriterion.
On the other hand, the other expert gives the same importance to these two subcriteria.
Nevertheless, in overall looking (as seen in Table 5.6), contract review is more important

than design input.

Table 5.5 Relative importance of subcriteria under "product definition criterion

subcriteria chosen experts unchoseil experts

1 2 3 4 5
contract review (A21) 857 .500 667 333 .750
design input (A22) 143 500 333 667 250

consistency ratio
rank no. 1 A21 A21 | A22 A21 A22 A21
rank no. 2 A22 - A22 A21 A22

Table 5.6 Average relative importance of subcriteria under

"product definition’ criterion

subcriteria average of three chosen experts
contract review (A21) 675
design input (A22) 325
rank no. 1 A21

rank no. 2 A22
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5.2.1.4 Relative importance of subcriteria under design and development” criterion

In comparison between subcriteria under " design and development” criterion (as
seen in Table 5.7), expert no. 4 provides very widely diverse comments from the others.
For example, he gives "design changes” subcriterion at the highest order ;whereas, the
others at relatively low order. He believes that design changes can lead to so high costs
and time-consuming tasks. Conversely, the others’ belief is that design control, and

design and development planning outweigh design changes.

For the chosen experts’ comments, there is no general agreement. However, !
three experts give "design control and design and development planning” subcriteria
at the highest and second highest rank, respectively. In overall looking (as seen in Table
5.8), "design control” subcriterion is ranked the highest. "Design and development
planning” subcriterion is ranked the second highest, "design verification” subcriterion
the third highest and "design changes” subcriterion the fourth highest. Finally, "design
output” is ranked the lowest.

Table 5.7 Relative importance of subcriteria under design and development criterion

subcriteria chosen experts unchosen experts
1 2 3 4 5
design control (A31) 557 .386 503 334 463

design and development

planning (A32) 164 .202 203 046 217
design output (A33) 126 104 .062 085 126
design verification (A34) .09 154 116 071 100
design changes (A35) 054 154 116 464 095
consistency ratio 058 081 .004 .097 025
rank no. 1 A3l A3l A3l A35 A3l
rank no. 2 A32 A32 A32 A3l A32
rank no. 3 A33 A34 | A35 A3, A3B A33 A33
rank no. 4 A34 - - A34 A34

rank no. 5 A35 A33 A33 A32 A75



Table 5.8 Average relative importance of subcriteria

under design and development criterion

subcriteria average of three chosen experts
design control (A31) 483

design and development

planning (A32) 189
design output (A33) 097
design verification (A34) 123
design changes (A35) .108
rank no. 1 A3l
rank no. 2 A32
rank no. 3 A34
rank no. 4 A35
rank no. 5 A33

5.2.1.5 Relative importance of subcriteria under quality documentation criterion

In comparison between subcriteria under "quality documentation’ criterion, two

out of three chosen experts have a consensus (as seen in Table 5.9). According to them,
document control’ subcriterion is more important than quality records one. In
contrast, the other gives the same importance to those two subcriteria. However, average
comment (as seen in Table 5.10) shows that document control subcriterion is much

higher in rank than "quality records one.



Table 5.9 Relative importance of subcriteria under quality documentation 5 criterion

subcriteria chosen experts unchosen experts

1 2 3 4 5
document control (A41) 857 5 .667 833 .750
quality records (A42) 143 5 333 167 .250

consistency ratio - - - -
rank no. 1 A4l A4l |, A42 A4l A4l Adl
rank no. 2 A42 - A42 A42 Ad2

Table 5.10 Average relative importance of subcriteria

under quality documentation criterion

subcriteria average of three chosen experts
document control (A41) 675
quality records (A42) 325
rank no. 1 A4l
rank no. 2 A42

5.2.1.6 Relative importance of subcriteria under vendor assurance criterion

In comparison between subcriteria under "vendor assurance criterion, two out
of three chosen experts have a consensus (as seen in Table 5.11). According to them,
purchasing subcriterion is ranked the highest, receiving inspection and testing
subcriterion the second highest, and customer-supplied products subcriterion the
lowest. The other gives "purchasing’ subcriterion at the highest rank, too, but the other
two subcriteria have similar importance. In overall looking (as seen in Table 5.12), the

two former experts’ comments dominate the other .
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Table 5.11 Relative importance of subcriteria under "vendor assurance” criterion

subcriteria chosen experts unchosen experts
1 2 3 4 5
purchasing (A51) .767 623 600 615 .539

customer - supplied
products (A52) .090 137 .200 .308 164

receiving inspection and

testing (A53) 143 239 2 077 297
consistency ratio 048 .016 .0 .0 .008
rank no. 1 A51 A51 A51 A51 A51
rank no. 2 A53 A53 A52 | A53 A52 A53
rank no. 3 A52 A52 - A53 A52

Table 5.12 Average relative importance of subcriteria

under U vendor assurance  criterion

subcriteria average of three chosen experts
purchasing (A51) 663
customer - supplied
products (A52) 142

receiving inspection and

testing (A53) 195
rank no. 1 A51
rank no. 2 A53
rank no. 3 A52

5.2.1.7 Relative importance of subcriteria under handling and delivery criterion

In comparison between subcriteria under handling and delivery criterion, (as

seen in Table 5.13) two out of five experts differ in comments from the others. Expert
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no. 4 gives the highest importance to product identification and traceability”
subcriterion and expert no. 5 gives the highest importance to “"handling, storage,
packaging and delivery subcriterion. On the other hand, the others consider in the same
way that inspection and test status subcriterion is of most critical importance. This is
because in Thai telecommunication industry the customers are ly interested in
inspection and test status rather than whether products can be traceable or how well

products can be handled and stored.

There is a consensus among three chosen experts. They all believe that
"inspection and test status” subcriterion should be ranked the highest, "handling,
storage, packaging and delivery the second highest and product identification and

traceability” the lowest.

Table 5.13 Relative importance of subcriteria under "handling and delivery’ criterion

subcriteria chosen experts unchosen experts
1 2 3 4 5

product identification and

traceability (A61) 198 159 170 775 243
inspection and test status

(A62) 490 589 443 105 .083
handling , storage , packaging

and delivery (A63) 312 252 .387 2118 669
consistency ratio 046 046 016 .009 .006
rank no. 1 AB2 AB2 AB2 A6l AB3
rank no. 2 AB3 AB3 AB3 AB3 A6l

rank no. 3 A6l A61 A6l A62 A62



Table 5.14 Average relative importance of subcriteria

under 4handling and delivery” criterion

subcriteria average of three chasen experts
product identification and
traceability (A61) 176
inspection and test status
(A62) 507

handling , storage , packaging

and delivery (A63) 317
rank no. 1 AB2
rank no. 2 AB3
rank no. 3 A6l

5.2.1.8 Relative importance ofsubcriteria under ‘froduction criterion

In comparison between subcriteria under “production criterion, expert no.5
comments are slightly different from the others’ comments (as seen in Table 5.15). He
determines " inspection and test” is of most critical importance; whereas, most of them
comment "process control” is the most crucial. Most experts believe that if the process
is controlled well, the output w ill be good; consequently, inspection and test may be not

necessary.

Two out of three chosen experts have a consensus. For their comments, process
control” subcriterion is ranked the highest, "inspection, measuring and test equipment
subcriterion is ranked the second highest, inspection and test subcriterion the third
highest and "statistical techniques subcriterion the lowest. One out of three chosen
experts comments "process control” and inspection, measuring and test equipment

subcriterion simultaneously are ranked the highest. Inspection and test is ranked the



second highest and statistical techniques

are similar to those of the two former experts (as seen in Table 5.16).

Table 5.15 Relative importance of subcriteria under "production” criterion

subcriteria

process control (A71)
inspection and test (A72)
inspection , measuring and
test equipment (A73)
statistical techniques (A74)
consistency ratio

rank no. 1

rank no. 2

rank no. 3

rank no. 4

Table 5.16 Average relative importance of subcriteria under "production” criterion

subcriteria

103

261
073
024
A7l
A73
A72
A74

chosen experts
2 3
412 405
J41 130
314 405
133 .060
017 001

A7l A71 , A73

A73 -
A72 A72
A74 A74

average of three chosen experts

process control (A71)

inspection and test (A72)

inspection , measuring and

test equipment (A73)

statistical techniques (A74)

rank no. 1
rank no. 2
rank no. 3

rank no. 4

unchosen experts

4
672
165

.0%
.067

A7l
A72
A73
A74

460
125

327

A7l
A73
AT72
A74

5
222
592

131

012
A72
A7l
A73
A74

105

is ranked the lowest. But, average comments
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5.2.1.9 Relative importance of subcriteria under problem identification and correction

criterion

In comparison between subcriteria under ' problem identification and correction”
criterion, (as seen in Table 5.17) two out of five experts comment "control of
nonconforming product’ subcriterion should be ranked the highest. In contrast, three out
of five comment "corrective action subcriterion should be ranked the highest. This may
be because most experts believe we should solve any problem before accepting

nonconformity.

Considering three chosen experts comments, clearly there is no general
agreement. However, they all give the highest importance to corrective action’
subcriterion. In overall looking, 4corrective action is much higher in rank than
"servicing’ and "servicing’ is slightly higher in rank than control of nonconforming

product (as seen in Table 5.18).

Table 5.17 Relative importance of subcriteria under

"problem identification and correction

subcriteria chosen experts unchosen experts
1 2 3 4 5

control of nonconforming

product (A81) 164 143 358 .692 549
corrective action (A82) 539 429 587 077 211
servicing (A83) 297 429 055 231 241
consistency ratio .008 .000 032 .000 016
rank 10, 1 A82 A82 , A83 A82 A8l A8l
rank no. 2 A83 - Asl A83 A83

rank no. 3 A81 A81 A83 A82 A82
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Table 5.18 Average relative importance of subcriteria under “problem identification and

correction criterion

subcriteria average of three chasen experts

control of nonconforming

product (A81) 222
corrective action (A82) 518*
servicing (A83) .260
rank no. 1 A82
rank no. 2 A83
rank no. 3 A81

5.2.2 Assessment model of the Baldrige Award

5.2.2.1 Relative importance of criteria under the achievement of successful quality

management system

In comparison between criteria under the achievement of successful quality
management system, two out of five experts differ in comments from the other three (as
seen in Table 5.19). For instance, the two experts give 4customer focus and satisfaction

criterion at a very high rank. On the other hand, the others give it at a very low rank.

In Thai telecommunication industry, product market is still semi-open under a
government control. Thus, customers have too few choices. In Thailand, customer
satisfaction is sometimes not the focus. That is why most experts here comment

#customer focus and satisfaction” criterion is not so important as the same-level criteria.

Two out of three chosen experts have a consensus. Only one chosen expert
slightly differs comments from them. Therefore, average comments are that 4senior

executive leadership” criterion is ranked the highest, management of process criterion
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the second highest and quality and operational results” criterion the third. “information
and analysis and “ strategic quality planning” criteria both are ranked the fourth
highest. Finally, 4customer focus and satisfaction” criterion is ranked the second lowest;

whereas, human resource development and management” criterion is ranked the lowest.

Table 5.19 Relative importance of criteria under achievement of

successful quality management system

criteria chosen experts unchosen experts
A B C D E

senior executive leadership

(1) 372 428 .328 070 238
information and analysis (B2)  .097 .069 097 091 027
strategic quality planning (B3) .064 .082 117 128 056

human resource development

and management (B4) 051 037 091 209 122
management of process

quality (B5) 184 216 137 138 .082

quality and operational

results (A6) 176 sl 135 176 238
customer focus and satisfac-

tion (B7) 054 .056 096 1838 2338
consistency ratio .010 064 .070 .097 004
rank no. 1 Bl Bl Bl B4 Bl ,B6, B7
rank no. 2 B5 B5 B5 B7 -
rank no. 3 B6 B6 B6 B6 -
rank no. 4 B2 B3 B3 B5 B4
rank no. 5 B3 B2 B2 B3 B5
rank no. 6 B7 B7 B7 B2 B3
rank no. 7 B4 B4 B4 Bl B2
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Table 5.20 Average relative importance of criteria under achievement of

successful quality management system

criteria average of three chosen experts
senior executive leadership (Bl) 376
information and analysis (B2) 088
strategic quality planning (B3) .088

human resource development

and management (B4) 059
management of process

quality (B5) 179
quality and operational results

(AB) 141

customer focus and satisfac-

tion (B7) .069
rank no. 1 Bl
rank no. 2 B5
rank no. 3 B6
rank no. 4 B2, B3
rank no. 5 -
rank no. 6 B7
rank no. 7 B4

5.2.2.2 Relative importance of subcriteria under “senior executive leadership criterion

In comparison between subcriteria under senior executive leadership criterion,
all experts have a consensus (as seen in Table 5.21). According to their comments,
Jdsenior executive leadership” subcriterion is ranked the highest, management for

quality” subcriterion the second highest and *public responsibility the lowest.
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Table 5.21 Relative importance of subcriteria under

senior executive leadership” criterion

subcriteria chosen experts unchosen experts

A B c D E

senior executive leadership

(BN 753 74 623 589 .600
management for quality (B12) .172 034 .239 252 .300
public responsibility (B13) 075 092 137 159 .100
consistency ratio 065 029 016 .046 .000
rank no. 1 Bl Bl Bl B Il Bl
rank no. 2 B12 B12 B12 B12 B12
rank no. 3 B13 B13 B13 B13 B13

Table 5.22 Average relative importance of subcriteria under 4senior executive

leadership’ criterion

subcriteria average of three chosen experts
senior executive leadership (B II) .710
management for quality (B12) .188
public responsibility (B13) 101
rank no. 1 Bl
rank no. 2 B12

rank no. 3 B13



5.2.2.3 Relative importance of sulbcriteria under - information and analysis” criterion

In comparison between subcriteria under information and analysis” criterion,
expert Ds comments are the most widely diverse from the group (as seen in Table
5.23). He gives “competitive comparisons and benchmarks” subcriterion the most
weight; whereas, the others give scope and management of quality and performance
data and information subcriterion the most weight. His belief is that we should first
consider the external factors (such as competitors’ data) and then improve ourselves

(such as management of our data and information) later.

Considering three chosen experts comments, there is a general agreement.
Scope and management of quality and performance data and information” is ranked the
highest, 4analysis and uses of company-level data’ subcriterion the second highest and

4competitive comparisons and and benchmarks” subcriterion the lowest.

Table 5.23 Relative importance of subcriteria under “ information and analysis” criterion

subcriteria chosen experts unchosen experts
A B c D E
scope and management of
quality and performance data
and information (B21) 633 722 539 200 400
competitive comparisons and
benchmarks (B22) A75 103 164 400 200

analysis and uses of company-

level data (B23) 192 174 .297 400 400
consistency ratio .008 .026 .008 .000 .0
rank no. 1 B21 B21 B21 B22 , B23 B21 , B23
rank no. 2 B23 B23 B23 - -

rank no. 3 B22 B22 B22 B21 B22
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Table 5.24 Average relative importance of subcriteria under
"information and analysis' criterion

subcriteria average of three chosen experts
scope and management of quality
and performance data and
information (B21) 631
competitive comparisons and
benchmarks (B22) 147

analysis and uses of company -

level data (B33) 222
rank no. 1 B21
rank no. 2 B23
rank no. 3 B22

5.2.2.4 Relative importance of subcriteria under “strategic quality pIanning" criterion

In comparison between subcriteria under strategic quality planning criterion,
all chosen experts comment "strategic quality and company performance planning
process” subcriterion should be much higher in rank than quality and performance

plans” subcriterion (as seen in Table 5.25 and 5.26).
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Table 5.25 Relative importance of subcriteria under
strategic quality planningb criterion

subcriteria

A
strategic quality and company
performance planning process
(B31) 800
quality and performance plans
(B32) 200
consistency ratio -
rank no. 1 B31
rank no. 2 B32

chosen experts
B

875

B3l
B32

667

B31
B32

unchosen experts

D E

.750 500

250 500
B31 B3l , B32
B32 -

Table 5.26 Average relative importance of subcriteria under strategic

quality planning5 criterion

subcriteria

strategic quality and company

performance planning process

(B31)

quality and performance plans

(B32)
rank no. 1

rank no. 2

average of three chasen experts

.781

219
B31
B32



5.2.2.5 Relative importance of subcriterion under human resource development and

management - criterion

In comparison between subcriteria under
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human resource development and

management criterion, solely three out of five experts are mostly agreeable (as seen in

Table 5.27). They commonly comment lhuman resource management,”

“ employee

education and training’ and employee performance and recognition” subcriterion hold

the highest, second highest and third iughest rank, respectively. In an overall summary

(as seen in Table 5.28), the first three ranks are the same as explained before. And,

employee well-being and morale and employee involvement” subcriterion are ranked

the fourth highest and lowest, respectively.

Table 5.27 Relative importance of subcriteria under

subcriteria

human resource management
(B41)

employee involvement (B42)
employee education and
training (B43)

employee performance and
education (B44)

employee well - being and
morale(B45)

consistency ratio

rank no. 1

rank no. 2

rank no. 3

rank no. 4

rank no. 5

and management

.062

.168

105

105

013

B41

B44.B45

B42

chosen experts

B

.062

215

132

.019

B41

B44

B42

criterion

104

230

182

141

022
B41

B42

human resource development

unchosen experts

D E
430 292
213 225
155 146
031 .168
21 .168
022 017
B41 B4
B45 B42
B43 B43 , B45
B42 -
B44 B44



Table 5.28 Average relative importance of subcriteria under "human resource
development and management ~ criterion

subcriteria average of three chosen experts
human resource management (B41 468
employee involvement (B42) 076

employee education and training

(B43) 204
employee performance and recog-

nition (B44) 140

employee well - being and morale

(B45) 112

rank no. 1 B41
rank no. 2 B43
rank no. 3 B44
rank no. 4 B45
rank no. 5 B42

5.2.2.6  Relative importance of subcriteria under “management of process quality”

criterion

In comparison between subcriteria under 4management of process quality”
criterion, two out of five experts differ in comments from the group (as seen in Table
5.29). For example, expert D is the only person giving little importance to "business
process and support services subcriterion, since he determines business process and
support services to be just support processes, not product realisation processes (such as

design and production process).

However, three chosen experts, comments are slightly different. Expert A
comments design and introduction of quality products and services” subcriterion should

be ranked the highest. Expert B comments "process management or process quality
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control’ subcriterion should be ranked the highest, for instance. However, average
comments represent process management or process quality control,” ' design and
introduction of quality products and services,  business process and support services, ’
"supplier quality and quality assessment’ are ranked the highest, the second, the third,

the fourth and the lowest, respectively (as seen in Table 5.30).

Table 5.29 Relative importance of subcriteria under

management of process quality’ criterion

subcriteria chosen experts unchosen experts
A B c D E
design and introduction of
quality products and services
(B51) 532 230 294 416 298

process management or pro -

cess quality control (B52) 194 586 294 .264 158
business process and support

services (B53) .140 080 123 067 158
supplier quality (B54) 071 .060 180 136 .089
quality assessment (B55) 063 044 109 117 .298
consistency ratio .059 041 037 033 003
rank no. 1 B51 B52 B51 , B52 B51 B51 , B55
rank no. 2 B52 B51 - B52 -

rank no. 3 B53 B53 B54 B54 B52 , B53
rank no. 4 B54 B54 B53 B55 -

rank no. 5 B55 B55 B55 B53 B54



Table 5.30 Average relative importance of subcriteria uncer
"management of process quality - criterion

subcriteria average of three chosen experts
design and introduction of quality
products and services (B51) .352
process management Or process
quality control (B52) 358

business process and support

services (B53) 114
supplier quality (B54) 104
quality assessment (B55) 072
rank no. 1 B52
rank no. 2 B51
rank no. 3 B53
rank no. 4 B54
rank no. 5 B55

5.2.2.7 Relative importance of subcriteria under quality and operational results’

criterion

In comparison between subcriteria under quality and operational results
criterion, expert E differs greatly in comments from the others (as seen in Table 5.31).
For him, "product and service quality results” subcriterion is ranked quite low; whereas,
for the others, it is ranked the highest. This is because he believes that if process quality

is achieved, quality of products and services w ill be achieved, too.

Clearly, three chosen experts have a consensus, product and service quality

results,” "company operational results,” "supplier quality results” and business process
and support service results” subcriteria are ranked the highest, the second, the third and

the lowest, respectively.



Table 5.31 Relative importance of subcriteria under

Equality and operational results criterion

subcriteria

product and service quality
results (B61)

company operational results
(B62)

business process and support
service results (B63)
supplier quality results (B64)
consistency ratio

rank no. 1

rank no. 2

rank no. 3

rank no. 4

.593

228

072
107

B61
B62
B64
B63

chosen experts
B

278

062
120

B61
B62
B64
B63

161

277
01
B61
B62
B64

unchosen experts
D E
406 .200
.240 329
77 329
A77 142
057 023
B61 B62 , B63
B62 -
B63 , B64 B61
- B64

Table 5.32 Average relative importance of subcriteria under

‘ quality and operational results  criterion

subcriteria

product and service quality

results (B61)

company operational results (B62)

business process and support

service results (B63)

supplier quality results (B64)

rank no. 1
rank no. 2
rank no. 3

rank no. 4

average of three chasen experts

222

Q77
.168

B61
B62
B64

118
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5.2.2.8 Relative importance of subcriteria under ‘tustomer focus and satisfaction

criterion

In comparison between subcriteria under "customer focus and satisfaction”
criterion, expert D comments are widely diverse (as seen in Table 5.33). For example,
he comments future requirements and expectations of customers5 subcriterion to be
ranked quite high; whereas, the other experts’ comments are opposite to his. In his
sense, the more future customer requirements are recognised, the longer customer loyalty

is kept.

Only two out of three chosen have a consensus but the other's comments are
slightly different. However, in overall looking (as seen in Table 5.34), ccustomer

relationship management,” “customer satisfaction determination, “customer satisfaction
results,” "customer satisfaction comparison’ and "future requirements and expectations
of customers” subcriterion are ranked the highest, the second, the third, the fourth and

the lowest.



Table 5.33 Relative importance of subcriteria under

Lustomer focus and satisfaction criterion

subcriteria

customer relationship manage-
ment (B71)

customer satisfaction determi -
nation (B72)

customer satisfaction results
(B73)

customer satisfaction compari -
son (B74)

future requirements and ex -
pectations of customers (B75)
consistency ratio

rank no. 1

rank no. 2

rank no. 3

rank no. 4

rank no. 5

146

109

.060

042
B71
B72
B73
B74
B75

chosen experts

290

A31

.062

B71
B72
B73
B74
B75

A72

602

057

B72
B71
B73
B74
B75

unchosen experts
D E
.306 135
192 489
155 190
155 .093
192 093
044 034
B71 B72
B72 , B75 B71
- B73
B73 ,B74 B74 , B75

120



Table 5.34 Average relative importance of subcriteria under
- customer focus and satisfaction  criterion

subcriteria average of three chosen experts

customer relationship management

(B71) 403

customer satisfaction determinatior

(B72) 346

customer satisfaction results (B73) 117

customer satisfaction comparisons

B74) 075

future requirements and expecta -

tions of customers (B75) .059
rank no. 1 B71
rank no. 2 B72
rank no. 3 B73
rank no. 4 B74
rank no. 5 B75

5.S Data collection of the 2ud questionnaire

5.3.1 Questionnaire development

Again, this set of questionnaire (as seen in Appendix 2) is developed depending
upon the assessment model of ISO 9000 and the Baldrige Award. It is composed of
three main parts: introduction, instruction and question part. The first part mainly deals
with the objectives of this study and the questionnaire. The second part identifies how to
answer all questions in the questionnaire. And, a series of the closed questions are

contained in the final part.



The respondents have to answer yes-no statement and circle around a number as
below:
1 represents the worst level
3 represents the medium level
5 represents the best level
2 represents the level between level 1 and 3
4 represents the level between level 3 and 5

These levels mean the achievement levels of each subcriterion for the selected company.
5.3.2 Sample

As identified in the first paragraph of this chapter, this set of questionnaire is
aimed to self-assessing the score of individual subcriteria for the surveyed company.
Thus, population of the questionnaire should be at least middle management or even
senior supervisors since they have known well which level of each subcriterion

requirements their day-to-day operations can achieve.

The number of senior supervisors, managers and executive management at ABC
Electronic Ltd. are estimated to be 200 in total. But, 40 out of 200 persons were
randomly selected to answer the questionnaires. However, the number of respondents are
just 21 (or about 10% of total population) because of the limitation of timescale and
financial constraint. Table 5.35 shows the sample classified by individual departments of

the company.



Table 5.35 The sample classification by department of ABC Electronic Ltd.

Department Number of sample
Finance and Administration Office 5
Human Resource Office 1
Marketing Communication Office

Corporate Development Office

N = O

Network Implementation Division
Business Networks Division
Logistic Department

Defense System Division

I i

Manufacturing Division
System Services Division
Telecom Systems Division

Mobile Phones Division

R » P

Total

Next, since the respondents were obliged to answer the questions only applicable
or relevant to their operations, it is meant all 21 respondents (whose brief information is
contained in Appendix 6) did not answer all questions available. Table 5.36 and Table

5.37 demonstrate various number of respondents answering different questions.
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Table 5.36 Various number of respondents answering different questions

for assessment model of ISO 9000

Questions for Number of respondents
Criterion Subcriterion
Al All 21
Al12 2
A13 19
Al4 21
A2 A21 17
A22 18
A3 A3l 18
A32 17
A33 18
A34 18
A35 18
Ad Adl 2
Ad2 20
A5 A51 21
A52 18
A53 7
A6 A6l 13
AB2 12
A63 ©
A7 A7l 13
AT2 13
A73 15
A74 16
A8 A81 20
A82 18

A83

8



Table 5.37 Various number of respondents answering different questions
for assessment model of the Baldrige Award

Questions for Number of respondents
Criterion Subcriterion
Bl Bl 19
B12 20
B13 2
B2 B21 21
B22 21
B23 20
B3 B31 2
B32 21
B4 B41 20
B42 2
B43 21
B44 2
B45 2
B5 B51 18
B52 15
B53 17
B4 17
B55 17
B6 B61 19
B62 19
B63 17
B64 17
B7 B71 20
B72 20
B73 20
B74 20

B75 19
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5.4 Score of individual subcriteria for ABC Electronic Ltd. and synthesised results

Score of individual subcriteria were calculated by averaging all individual scores
given by the corresponding respondents under those subcriteria. Then, with the use of
the formula explained in section 3.5.1 (the simple weight ranking method), the weight of
each criterion and subcriterion, and score of each subcriterion were synthesised together
to become the value of each criterion and achievement value of each criterion,
respectively.

5.4.1 Assessment model of ISO 9000

From Table 5.38, it can be seen that quality management Al has the highest
value (= 1.25) relative to the other criteria. Subcriteria under this criterion which gain
high values include management responsibility All (= 597 X 3.733 = 2.229) and
training Al4 (= 101 X 4.133 = 417). The ABC Electronic managers are responsible
for leading the way and motivating their employees to achieve significant breakthroughs
and continuous improvements. ABC Electronic Ltd. utilises competence development as
a beginning part of the strategic planning procedure. As well as providing an in-house
training, it develops its employees’ competence by actively cooperating with the leading
research institutions and educational institutions. Besides, it puts much effort on
implementing TQM (total quality management) of which aim is to achieve total
customer satisfaction through continuous improvement,

Production A7, and problem identification and correction A8 gain relatively
high values (=.755 and 571, respectively). For production, process control A71, and
inspection, measuring and testing equipment A73 subcriteria have received high
values (= .663 X 3.375 = 2.238 and = 460 X 3.997 = 1839, respectively). ABC
Electronic Ltd. usually plans, controls and monitors its processes with the use of balance
of the following three management approaches:
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1. Management by policy: top-down approach.

2. Process management: for large cross-functional processes.

3. Day-to-day improvements: at all levels of organisational
structure.

ABC Electronic Ltd. makes the process improvements with the use of so-called PDCA
(plan-do-check-act) principle as seen in Figure 5.2. It does not often use inspection and
test equipment unless they are actually economical. However, it simultaneously improves
the efficiency and effectiveness of the inspection process as well. This can be seen from
a large number of projects concerning lead time reduction of inspection and testing
procedures for telecommunication systems and services at ABC Electronic Ltd.

For problem identification and correction, corrective action A82 (= 518 X
3777 = 1.956) subcriterion gains high value (= 518 X 3.777 = 1.956). ABC Electronic
Ltd. usually takes not only corrective action, but also preventive action since its belief is
that to prevent the problem is better than to correct the problem.

Vendor assurance A5 has not so high value (= .373). Purchasing A5l
subcriterion under this criterion has got the highest value (= .663 X 3.375 = 2.238).
ABC Electronic Ltd. has quite stringent procedures for ensuring whether incoming
products conform to the specified requirements. Such procedures involve assessing
vendors, monitoring vendors and verification of receiving products. However, the
receiving department is sometimes necessary to release the purchased products though
they are not inspected because of time limitations. This could result in some
nonconformities later in the process.

Design and development A3, and quality documentation A4 criterion gain
relatively low values (= .297 and .220, respectively). ABC Electronic Ltd. usually
receives most of product designs from the mother company. Moreover, it has utilised the
following two strategies concerning on design and development:



1. Adapting know-how developed in ABC Electronic Ltd. international
labs to local conditions.
2. Extensive transfer of technologies.

Nonetheless, it has already overcome at some stages of product design and development
problems. Some products such as some network systems and services have been
designed by itself.

For quality documentation, just a few divisions in the company such as finance
and administration office, and network engineering division possess the experienced
document writers and sufficient supporting documents.

Product definition A2, and handling and delivery A6 criteria have the lowest
values compared to the others. Again, the existing products mostly are not designed by
ABC Electronic Ltd.. In these cases, to define the products may be not needed.

ABC Electronic Ltd. has already had procedures for handling, storage, packaging,
preservation and delivery to ensure the conformity of incoming material , work-in-
progress and finished products. However, in practice, as the products are to be delivered
to customers, it is the most forgotten issue. For example, procedures for handling of the
products during transportation or when loading out of trucks could be ignored.



Figure 5.2 The PDCA principle (adapted from quality manual
of tile selected company)
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Table 5.38 Score of individual subcriteria and synthesised results

criteria subcriteria score of each value of each achievement value of each
(weight) ( weight ) subcriterion criterion criterion ( rank )
Al All 3733 3.792 1255 (1)

(3B1)  (597)

A12 3789
(.229)
A3 3816
(.073)
Al4 4133
(101 )
A2 A21 3835 4,051 135(7)

(052)  (.675)

A22 45
(.325)
A3 A3L 3.830 3.856 297 (5)

(077)  (483)

A32 4.0
(.189)
A33 4.0
(.097)
A34 3.5
(.123)
A35 4.0
(.108)
Ad A4l 3887 3865 220 (6)

(057)  (.675)
Ad2 3820
(.325)



criteria

( weight )
A5
(.106)

A6
(.035)

A7
(.186)

A8
(.156)

subcriteria
( weight )
A51
(.663)
A52
(.142)
A53
(.195)
A61
(.176)
AB2
(.507)
A63
(.317)
A71
(460)
AT72
(.125)
A73
(.327)
A74
(.088)
A8l
(.222)
A82
(.518)
A83
(.260)

Table 5.38 (Next)

score of each

subcriterion

3.375

4.167

3532

3423

3458

3542

3.997

4.030

4.204

3.567

3777

3.509

value of each

criterion

3519

3478

4.062

3661

131

achievement value of each
criterion ( rank )

373(4)

.122(8)

755 (2)

571 ( 3)

Note -’ in parentheses does not mean 0O level. So, be careful in calculation (total weight of subcriteria

under corresponding criterion not equal to 1).

For example,

here means statistical techniques

subcriterion is not applicable to ABC Electronic Ltd.. Total weight of the same-level subcriteria is .912

(1460 + .125 + .327) (excluding the weight of statistical techniques).
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5.4.2 Assessment model of the Baldrige Award

From Table 5.39 senior executive leadership BL criterion has the highest value
(= 1379) compared to the other criteria. Under this criterion, Senior executive
leadership subcriterion has the highest value (= .710 X 3.684 = 2.616) compared to the
same-level subcriteria. ABC Electronic Ltd.5 executive management regularly reviews,
at least once a year, its quality system to ensure that the system is suitable and effective.
The reviews principally focus on negative deviations related to results, such as customer
complaints, customer satisfaction measurements, competitor analysis and so on.
Excluding the reviews, senior executives could play a "sponsor” role at the toll-gate
decision phase for any project,

Management of process quality B5, and quality and operational results B6
criteria gain relatively high values (= .654 and 495 , respectively). As explained in
section 5.4.1, ABC Electronic Ltd. is quite good at process management. For quality and
operational results, it defines the performance indicators from a number of measurements
of operational performance. Such indicators deal with not only internal efficiency, but
also external one such as customer satisfaction data.

Information and analysis B2, and strategic quality planning B3 criteria have
relatively low values (= .308 and . 309). Both information and analysis, and strategic
quality planning have become more and more important for a company to gain more
competitive advantages in this highly changing world. Many world-class companies
established information and technology (TT) department in their organisational structures.
For ABC Electronic Ltd., on the other hand, IT is only part of the finance and
administration department s jobs. This department comprises just 79 employees which
have to be responsible for four critical tasks: finance, accounting, information
technology/information system (TT/IS) and office administration. Some issues about
information and analysis r.iay be neglected.
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At company level, ABC Electronic Ltd. attempts to maintain a strategic plan for
developing business to meet the demands of the market-place. An improvement plan is
usually developed annually based on the strategic plan and on eval ations of the needs
of the operation and the market. However, in many divisions, some of their sections
have no plan.

Human resource management and development B4, and customer focus and
satisfaction B7 criteria have the lowest values compared to the other criteria. ABC
Electronic Ltd. generally gives much weight to human resource aspects. It adheres to the
principle of equal employment opportunities, with respect for the individual and without
any form of discrimination with regard to race, sex, colour, religion, political opinion,
nationality, union membership or social background. Nevertheless, in terms of employee
workload, problems have still not actually been solved especially in the divisions or
departments comprising too few persons (such as corporate marketing office, corporate
development office and telecom systems division). Their workload has become terribly
peak as ABC Electronic Ltd. has been studied by the researcher due to 1SO 9001 and
reorganisation implementation. Some people have to write much more documents, for
instance. Conversely, other people may have to change their offices.

Under customer focus and satisfaction, customer satisfaction comparison
B74 gains quite low value (= .117 X 3.475 = .407). ABC Electronic Ltd. not only waits
for customer complaints, but also collects the customer satisfaction and dissatisfaction
data directly from its major customers. However, customer satisfaction comparison with
its competitors is sometimes ignored.



Table 5.39 Score of each subcriterion and synthesised results

criteria subcriteria score of each value of each achievement value of each
(weight) (weight ) subcriterion criterion criterion ( rank )
Bl Bl 36834 3.668 1379( 1)
(.376) (.710)
B12 3.693
(.188)
B13 3547
(101)
B2 B21 3.562 3497 308 (5)

(088)  (.631)

B2 3417
(.147)
B23 3.366
(222)
B3 B3l 3628 3630 319(4)

(088)  (.78L)

B32 3635
(.219)
B4 B41 3657 3.483 205 (7)

(059)  (468)

B42 3439
(.076)
B43 3.249
(.204)
B44 3326
(.140)
B45 3405

(112)

134



Table 5.39 ( Next )

criteria subcriteria score of each value of each achievement value of each
(weight) (weight ) subcriterion criterion criterion ( rank )
B5 B51 3681 3654 654 (2)

(179)  (352)

B52 3.700

(358)

B53 3701

(.114)

B54 3441

(.104)

B55 3529

(.072)
B6 B61 3605 3514 495 (3)
(-141)  (.833)

B62 3492

(222)

B63 3204

(.077)

B64 3353

(.168)
B7 B71 3809 3637 251 (6)

(069)  (403)

B72 3633
(.346)
B73 3475
(117)
B74 2975
(.075)
B75 3651

(.059)
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5.4.5 1SO 9000 versus the Baldrige Award

For the assessment model of ISO 9000, the sum of achievement values of
individual criteria is equal to 3.728. On the other hand, for the assessment model of the
Baldrige Award, the sum of them is equal to 3.611. It could be said that, in overall
looking, ABC Electronic Ltd. can achieve quality requirements in 150 9000 more than
in the Baldrige Award.

The Baldrige Award is quite difficult to receive, since it recognises total quality
excellence. Its emphasis is placed on customer satisfaction; whereas, that of ISO 9000 is
documentation and implementation of quality procedures and quality records [Steeples,
1994]. 150 9000 does not address the quality of a company” products or continuous
improvement, it simply requires the company to have a hasic quality system in place and
the products to be made according to documented procedures [Henkoff, 1993]. However,
the 150 9000 registrars tend to change this. Auditors have committed to surveillance
audit twice a year to ensure the consistency of quality system of the certified company.

However, the assessment model of ISO 9000 and the Baldrige Award can work
well together. For ABC Electronic Ltd., ISO 9000 becomes a good first step in helping
standardise quality management systems and practices (in various divisions or offices)
which streamling processes and minimise loss. If it want to achieve the quality
improvement target, the Baldrige Award might be helpful.



5.5 Sensitivity analysis

It cannot be denied that to do the sensitivity analysis on 15 criteria and 53
subcriteria is very time-consuming and tedious task. Considering the assessment model
of ISO 9000, "quality management, “production” and “problem identification and
correction™ criteria are the major ones which cover about 67% of the overall weight of
importance for the model. It could be said that to test the deviation on the weight of
these three criteria is enough to show some degree of stability for the decision making.

Likewise, considering the assessment model of the Baldrige Award, testing the
deviation on the weight of senior executive leadership5 and management of process
quality” criteria was done. This is because these two criteria cover about 56% of the
total weight of importance for the model. However, sensitivity analysis on  customer
focus and satisfaction” criterion was also done since it has become more and more
interesting in this highly competitive and changing world.

In addition, the researcher tested the deviation on the weight and score of
individual subcriteria under the corresponding criteria for two models.

55.1 “Quality management”criterion

From Table 5.40, it can be seen that the fourth, fifth and eighth rank (vendor
assurance A5, product definition A3, and handling and delivery A6, respectively)
are very stable and would not be changed though the weight of quality management is
deviated up to 50%. The first, second, third, sixth and seventh rank are not so stable and
would exchange the position if the weight of quality management was changed to
certain percentage.
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Table 5.40 Deviation on weight of "quality management” criterion

quality managementA 1) rank
deviation weight Al A2 A3 A4 A5 A6 A7 A8
50 % 165 3 7 5 6 4 8 1 2
-40 % 198 2 7 5 6 4 8 1 3
-30 % 231 1 7 5 6 4 8 2 3
20 % 264 1 7 5 6 4 8 2 3
-10% 298 1 7 5 6 4 8 2 3
0% 331 1 7 5 6 4 8 2 3
+10% 364 1 6 5 7 4 8 3 2
+20 % 398 1 7 5 6 4 8 2 3
+30% 432 1 7 5 6 4 8 2 3
440 % 463 1 7 5 6 4 8 2 3
450% 497 1 7 5 6 4 8 2 3

5.5.2 Subcriteria under quality management

Only testing the deviation on the weight and score of "management
responsibility and quality system subcriteria was done. This is because management
responsibility and quality system cover 83% oi the total weight of importance for
"quality management criterion.

It is evident that (as seen  Table 541 and 5.43) there is no change to the
overall ranking though the weight of management responsibility and quality system
are deviated from the base case up to 50%.

Again, although the score of management responsibility and quality system
are deviated from -50% to +30%, there is not any change to the overall ranking (as seen
in Table 542 and 5.44).



Table 541 Deviation on weight of management responsibility” subcriterion

management respons. (A Il)

deviation
-50%
-40 %
-30 %
-20 %
-10 %
0%
+10%
+20%
+30%
+40 %
+50 %

Table 5.42 Deviation on score of 4management responsibility’ subcriterion

weight
299
.358
418
478
537
597
657
716
776
836

management respons. (A Il)

deviation
50 %
-40 %
-30 %
-20%
-10 %
0%
+10 %
+20%
+30 %

score
1.867
2.240
2613
2986
3.360
3733
4.106
4480
4853
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Table 5.43 Deviation on weight of quaiity system subcriterion

quality system (A12)
deviation weight
-50 % 115
-40 % 137
-30 % 160
-20 % 183
-10 % 206
0% 229
+10% 252
+20% 275
+30 % .298
+40 % 321
+50% 343

Table 5.44 Deviation on score of *quality system  subcriterion

quality system (A 12)
deviation score
50 % 1895
-40 % 2.273
-30 % 2.652
-20 % 3031
-10 % 3410
0% 3.789
+10% 4168
+20 % 4547

+30 %

4926
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5.5.3 “Production "criterion

The stability of the first rank (quality management Al) is quite constant (as
seen in Table 5.45). It would not be changed even though the weight of production is
deviated from -50% to +40%. Further, the second, third and fourth rank are not so stable
and would exchange the position if the weight of production is deviated to certain
percentage.

Table 5.45 Deviation on weight of "production” criterion

production (A7) rank
deviation weight Al A2 A3 A4 A5 A6 A7 A8
50 % 093 1 7 5 6 3 8 4 2
-40 % 112 1 7 5 6 4 8 3 2
30 0 130 1 7 5 6 4 8 3 2
20 % 149 1 6 5 7 4 8 2 3
-10 % 167 1 7 5 6 4 8 2 3
0% 186 1 £ 5 6 4 8 2 3
+10 % 205 1 7 4 6 5 8 2 3
+20 % 223 1 Z 6 5 4 8 2 3
+30 % 242 1 7t 5 6 4 8 2 3
+40 % 260 1 7 5 6 4 8 2 3
+50 % 2719 2 6 5 7 4 8 1 3

5.5.4 Subcriteria under production

Sensitivity analysis on "process control” and “inspection, measuring and testing
equipment  subcriteria were done since they cover more than 78% of the total weight of
importance for the "process control” criterion.



142

From Table 5.46 and 5.48, there is no change to the overall rankings though the
deviation on weight of process control, and inspection, measuring and testing
equipment are up to 50%. As seen in Table 5.47 and 5.49, again there is not any
change to the overall rankings despite the deviation on score of process control, and
inspection , measuring and testing equipment being from -50 % to +20 % and from
-50% to +10%, respectively.

Table 5.46 Deviation on weight of “process control” subcriterion

process control (A71) rank
deviation weight Al A2 A3 A4 A5 A6 A7 A8
-50 % 230 1 7 5 6 4 8 2 3
-40 % 276 7 o] 6 4 8 2 3
-50% 322 1 7 5 6 4 8 2 3
-20% .368 1 7 5 6 4 8 2 3
-10 % 414 1 7 5 6 4 8 2 3
0% 460 1 7 5 6 4 8 2 3
+10 % 506 1 7 5 6 4 8 2 3
+20 % 552 1 7 5 6 4 8 2 3
+30 % 598 7 5 6 4 8 2 3
+40 % 644 1 7 5 6 4 8 2 3
+50% .690 1 7 5 6 4 8 2 3
Table 5.47 Deviation on score of "process control” subcriterion
process control (A71) rank
deviation score A2 A3 A4 A5 A6 A7 A8
-50% 1999 1 7 5 6 4 8 3 2
-40 % 2.398 1 7 5 6 4 8 2 3
-30 % 2.798 1 7 5 6 4 8 2 3
-20 % 3198 1 7 5 6 4 8 2 3
-10 % 3597 1 7 5. 6 4 8 2 3
0% 3.997 1 7 5 6 4 8 2 3
+10 % 4.397 1 7 5 6 4 8 2 3
+20 % 4.7% 1 7 5 6 4 8 2 3
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Table 5.48 Deviation on weight of "inspection, measuring
and testing equipment’ subcriterion

inspection.. .equipment(A73) rank
deviation weight Al A2 A3 A4 A5 A6 A7 A8
-50% 163 7 5 6 4 8 2 3
-40 % 196 1 7 5 6 4 8 2 3
-30 % 229 1 7 5 6 4 8 2 3
-20 % .262 1 7 5 6 4 8 2 3
-10 % 294 1 7 5 6 4 8 2 3
0% 327 1 7 5 6 4 8 2 3
+10 % 359 1 7 5 6 4 8 2 3
+20 % 392 1 7 5 6 4 8 2 3
+30% 425 1 7 5 6 4 8 2 3
+40% 458 1 7 5 6 4 8 2 3
+50 % 491 1 7 5 6 4 8 2 3

Table 5.49 Deviation on score of “inspection, measuring
and testing equipment” subcriterion

inspection-equipment (A73) rank
deviation score Al A2 A3 Ad A5 A6 A7 A8
-50 % 2.102 1 7 5 6 4 8 2 3
-40 % 2.522 1 7 5 6 4 8 2 3
-30 % 2943 1 7 5 6 4 8 2 3
-20 % 3.363 1 7 5 6 4 8 2 3
-10 % 3784 1 7 5 6 4 8 2 3
0% 4.204 1 7 5 6 4 8 2 3
+10 % 4.624 1 7 5 6 4 8 2 3
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5.5.5 Problem identification and correction “criterion

As seen in Table 5.50, the stability of the first rank, quality management, is
very constant. It would not be changed even the weight of problem identification and
correction is deviated up to 50%. The second, third, fourth and fifth ranks are not very
stable and would exchange to the position if the weight of “problem identification and
correction criterion is deviated to certain percentage. There are minor changes to the
sixth and seventh rank.

Again, although the weights and scores of subcriteria under this criterion are
deviated up to 50%, the overall rankings are not changed. Therefore, the results of

sensitivity analysis on those subcriteria are not presented.

Table 5.50 Deviation on weight of “problem identification and correction” criterion

problem iden...correction(A8) rank
deviation weight Al A2 A3 A4 A5 A6 A7 A8
-50% 078 1 o 4 6 3 8 2 5
-40 % .094 1 7 5 6 3 8 2 4
-30 % 109 1 7 5 6 4 8 2 3
20 % 125 1 7 5 6 4 8 2 3
-10 % 140 1 7 5 6 4 8 2 3
0% 156 1 7 5 6 4 8 2 3
+10% A72 1 6 5 7 4 8 2 3
+20 % 187 1 7 5 6 4 8 2 3
+30 % 203 1 7 5 6 4 8 3 2
+40 % 218 1 7 5 6 4 8 3 2
+50 % 234 1 7 5 6 4 8 3 2
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5.5.6 “Senior executive leadership”criterion

In overall looking, (as seen in Table 5.51) the stability of all ranks are very

constant though the weight of senior executive leadership is changed up to 50%.
However, there are minor changes to the first and second ranks.

Table 5.51 Deviation on weight of ' senior executive leadership” criterion

senior executive leader. (Bl) rank
deviation weight Bl B2 B3 B4 B5 B6 B7
50 % 188 2 5 4 7 1 3 6
-40 % 226 1 5 4 7 2 3 6
-30% 263 1 5 4 7 2 3 6
20 % 301 1 5 4 7 2 3 6
-10% 338 1 5 4 7 2 3 6
0% 376 1 5 4 7 2 3 6
+10 % 414 1 5 4 7 2 3 6
+20% 451 1 5 4 7 2 3 6
+30 % 489 1 5 4 7 2 3 6
+40 % 526 1 5 4 7 2 3 6
+50% 564 1 5 4 7 2 3 6

5.5.7 Subcriteria under senior executive leadership

Sensitivity analysis on 'senior executive leadership5 subcriterion was done
because it cover 71% of the total weight of importance for ‘senior executive leadership”
criterion.

It is evident that (as seen in Table 552 and 5.53) there is no change to the
overall rankings if the weight and score of senior executive leadership subcriterion are
deviated up to (he predefined percentage.



Table 5.52 Deviation on weight of senior executive leadership™ subcriterion

senior executive leader.(Bl 1) rank
deviation weieht =]| B2 B3 B4 B5 B6 B7
-50 % 355 1 5 4 7 2 3 6
-40 % 426 I 5 4 7 2 3 6
-30 % 497 1 5 4 7 2 3 6
20 % 58 1 5 4 7 2 3 6
-10 % 639 1 5 4 7 2 3 6
0% .710 1 5 4 7 2 3 6
+10% 781 1 5 4 7 2 3 6
420 % 82 1 5 4 7 2 3 6
+30% 923 1 5 4 7 2 3 6
vAO % 994 1 5 4 7 2 3 6

Table 5.53 Deviation on score of senior executive leadership™ subcriterion

senior executive leader.(BIl) rank
deviation score Bl B2 B3 B4 B5 B6 B7
-50 % 1842 1 5 4 7 2 3 6
-40% 2.210 1 5 4 7 2 3 6
-30 % 2.579 1 5 4 7 2 3 6
20 % 2947 1 5 4 7 2 3 6
-10 % 3316 1 5 4 7 2 3 6
0% 3684 1 5 4 7 2 3 6
+10 % 4.052 1 5 4 7 2 3 6
+20 % 4421 1 5 4 7 2 3 6
+30 % 4.789 1 5 4 7 2 3 6
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55.8 “Managementofprocess quality”criterion

It can be seen from Table 5.54 that the first (senior executive leadership Bl),
sixth (customer focus and satisfaction B7) and seventh ranks (human resource
development and management B4) are very stable and would not be changed even
though the weight of management of process quality is deviated up to 50%. The
second, third, fourth and fifth ranks are not so stable when the weight of “management
of process quality criterion is changed to certain percentage.

Table 5.54 Deviation on weight of "management of process quality” criterion

management of proc. (B5) rank
deviation weight Bl B2 B3 B4 B5 B6 B7
50 % .089 1 4 3 7 5 2 6
-40 % 107 1 5 4 7 3 2 6
30 % 125 1 5 4 7 3 2 6
20 % 143 1 5 4 7 2 3 6
-10 % 161 1 5 4 7 2 3 6
0 % 179 1 5 4 7 2 3 6
+10 % 197 1 5 4 7 2 3 6
+20 % 215 1 5 4 7 2 3 6
+30 % 233 1 5 4 7 2 3 6
+40 % 251 1 5 4 7 2 3 6
+50 % 269 1 5 4 7 2 3 6
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5.5.9 Subcriteria under management of process quality

Sensitivity analysis on "design and introduction of quality products and services”
subcriterion was done. 4Design and introduction of quality products and services” and
process management or process quality control’ subcriteria cover more than 70% of the
total weight of importance for " management of process quality” criterion. Nevertheless,
their weights and scores are almost the same. The result of sensitivity analysis for these
two subcriteria, thus, would be indifferent from each other.

There is no change to the overall rankings even though the weight of design and
introduction of quality products and services is deviated from the base case up to
50% (as seen in Table 5.55).

As well, (as seen in Table 5.56) the overall ranking is not changed though the
score of design and introduction of quality products and services is deviated from -50%
to +30%.
Table 5.55 Deviation on weight of "design and introduction
of quality products and services” subcriterion

design and intro. (B51) rank
deviation weight Bl B2 B3 B4 B5 B6 B7
50 % 176 1 5 4 7 2 3 6
-40 % 211 1 5 4 7 2 3 6
-30% 246 1 5 4 7 2 3 6
-20% 282 1 5 4 7 2 3 6
-10% 317 1 5 4 7 2 3 6
0% 352 1 5 4 7 2 3 6
+10 % 387 1 5 4 7 2 3 6
+20 % 422 1 5 4 7 2 3 6
+30% 458 1 5 4 7 2 3 6
+40 % 493 1 5 4 7 2 3 6
+50% 528 1 5 4 7 2 3 6



Table 5.56 Deviation on score of "design and introduction of quality products
and services  subcriterion

design and intro. (B51) rank
deviation score Bl B2 B3 B4 B5 B6 B7
50 % 1841 1 5 4 7 2 3 6
-40 % 2.209 1 5 4 7 2 3 6
-30 % 2577 1 5 4 7 2 3 6
20 % 2.945 1 5 4 7 2 3 6
-10 % 3313 1 5 4 7 2 3 6
0% 3681 1 5 4 7 2 3 6
+10 % 4,049 1 5 4 7 2 3 6
+20 % 4417 1 5 4 7 2 3 6
+30% 4785 1 5 4 7 2 3 6

5.5.10 “Customer focus and satisfaction”criterion

As seen in Table 557, the first (senior executive leadership BI), second
(management of process quality B5) and third ranks (quality and operational results
B3) are very stable and would not exchange the position even though the weight of
customer focus and satisfaction is deviated up to 50%. There are minor changes to the
sixth and seventh ranks,

It could be said that the weight and score of the subcriteria under customer
focus and satisfaction have too little impact on degree of stability for decision-making.
Therefore, sensitivity analysis on them was not done.
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Table 557 Deviation on weight of customer focus and satisfaction™ criterion

customer focus and sat.(B7) rank
deviation weight Bl B2 B3 B4 B5 B6 B7
50 % 035 1 5 4 6 2 3 7
-40 % 041 1 5 4 6 2 3 7
-30 % 048 1 5 4 6 2 3 7
20 % 055 1 5 4 6 2 3 7
-10 % 062 1 5 4 7 2 3 6
0% .069 1 5 4 7 2 3 6
+10 % 076 1 5 4 7 2 3 6
+20 % .083 1 5 4 7 2 3 6
+30% .089 1 6 5 7 2 3 4
+40 % 097 3: 6 5 7 2 3 4
+50 % 103 1 6 5 7 2 3 4

In summary, it is evident that the achievement value of quality management
and senior executive leadership are very stable though the weight of several criteria,
and the weight and score of corresponding subcriteria are deviated up to 50%. In other
words, both quality management and senior executive leadership frequently gain the
highest values for the assessment models of 1509000 and the Baldrige Award,
respectively. It can, therefore, be claimed that ABC Electronic Ltd. is strong at quality
management and senior executive leadership.

In addition, there is no change to the overall ranking though the weight and
score of many subcriteria are deviated up to 50%. For this reason, the weight and score
of those subcriteria have little impact on degree of the stability for decision-making on
which issues ABC Electronic Ltd. is strong at and bad in.
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