


Figure 17.Three-dimensional items distribution for the tachhfactors items.

The tri-dimensional plot shows that items are emtiated to the right side of the
chart in a positive side of Factor 1. The technécadbler items (KMS) are clustered together.

The technical enabler (KMS) items appear to bexthst common factors clustered
together. They are clustered in Factor 1, indepetiygd the factor analysis was run
considering only technical items or if the factaabysis was performed considering the
technical items combined with the government refguia and customer interaction. The
technical enabler items (Factor 1) also showedhitjeest correlation results with the SDIC
when compared with the other factors (2, 3, anan) showed Sig (2-tailed) lower than 0.05
(significant).

Managerial Factors Analysis

A total of 31 managerial items, government regares, and customer integration

items were identified in the literature and usethis factor analysis. Figure 18 illustrates a
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pattern matrix for the 31 items. The matrix wasegated using the rotation method,
principal axis factoring recommended for explorgtsurvey instrument. It can be seen that
four factors were clustered by the SPSS 22 softvean@ the items are shown in columns
numbered 1 to 4. The four factors shown on Fig@&eepresent 65% of the cumulative
initial Eigenvalues: Factor 1 has eleven itemstéfaZ has two items, Factor 3 has four
items, and Factor 4 has two items. Factor 1 shosiisséer containing items associated with
openness (three items) and future orientation (fteans), creativity (two items) and risk-
taking (two items). Factor 2 shows negative scorégating some potential “bipolar”
characteristics. The literature suggests treatiigolar” cases carefully or segregating them
since they can mislead the conclusions. Factoo@sla mix of items associated with
government regulations, customer integration, arelitem from proactive. Factor 4 shows

two items that are divided between risk-taking prmhctive.
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Pattern Matrix®

Factor

2

Age Group
MANCR1
MANCR2
MANCR3
MANCR4
MANCRS
MANCRG6
MANCR7
MANOP1
MANOP2
MANOP3
MANOP4
MANFO1
MANFO2
MANFO3
MANFO4
MANRT1
MANRT2
MANRT3
MANRT4
MANRT5S
MANPAL
MANPA2
MANPA3
MANPA4
GR1

GR2

GR3
CUSTINTE1
CUSTINTEZ2
CUSTINTE3

733

527
791
.785

.786
.834
511
.760
.709
.662
.634

-.621
-.645

.632

562

.602
.583

.698

.558

Extraction Method: Principal Axis Eactoring.

Rotation Method: Oblimin with Kaiser Normalization.?

a. Rotation converged in 12 iterations.

Figure 18.Pattern matrix for managerial items, GR and customteractions.

A reliability statistics analysis was performedsilering the four factors listed in

Figure 18 for the managerial, government regulati@md customer integration items

(MGC).
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Table 41

MGC Factor 1 Case Processing Summaries

Case Processing Summary

N

%

Cases

Valid
Excluded?®

Total

41
14
55

74.5
255
100.0

a. Listwise deletion based on all variables in the

procedure.

Table 42

MGC Factor 1 Cronbach’s Alpha for Eleven Items

Reliability Statistics

Cronbach's
Alpha N of Items
.922 11
Table 43

MCG Factor 1 — Item Statistics

Iltem Statistics

Mean Std. Deviation N
MANCR4 3.66 1.039 41
MANCR7 3.90 .860 41
MANOP1 3.22 1.084 41
MANOP2 3.22 1.107 41
MANOP4 3.07 1.081 41
MANFO1 3.44 1.026 41
MANFO2 3.32 1.128 41
MANFQO3 2.98 1.060 41
MANFO4 3.27 .975 41
MANRT1 2.68 .934 41
MANRT?2 3.66 1.087 41
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Table 44

MGC Factor 1 — Item Total Statistics

Item-Total Statistics

Corrected Item- Cronbach's
Scale Mean if | Scale Variance Total Alpha if Item
Item Deleted if Item Deleted Correlation Deleted
MANCR4 32.76 61.739 .632 917
MANCR7 32,51 64.206 .595 919
MANOP1 33.20 59.911 .719 913
MANOP2 33.20 59.361 .736 912
MANOP4 33.34 58.280 .830 .908
MANFO1 32.98 59.724 .780 .910
MANFO2 33.10 63.190 484 .925
MANFO3 33.44 59.852 742 912
MANFO4 33.15 61.378 .708 914
MANRT1 33.73 62.801 .640 917
MANRT?2 32.76 59.739 .728 .913

The MGC Factor 1 item shows an excellent Cronlmélipha result, 0.922, for the

eleven items clustered together: managerial, govent, and customer interactions items.

Table 45

MGC Factor 2 Case Processing Summaries

Case Processing Summary

N %
Cases  Valid 54 98.2
Excluded® 1 1.8
Total 55 100.0

a. Listwise deletion based on all variables in the

procedure.
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Table 46

MGC Factor 2 Cronbach’s Alpha for Two Items

Reliability Statistics

Cronbach's
Alpha

N of Items

794

2

Table 47

MCG Factor 2 — ltem Statistics

Item Statistics

Mean Std. Deviation
MANRT3 2.13 .953 54
MANRT4 2.33 .890 54
Table 48

MGC Factor 2 — Item Total Statistics

Item-Total Statistics

Corrected Item- Cronbach's
Scale Mean if | Scale Variance Total Alpha if Item
Item Deleted if Item Deleted Correlation Deleted
MANRT3 2.33 792 .660
MANRT4 2.13 .907 .660

Only two items clustered on Factor 2 related kingga management risk, showing a

good Cronbach’s Alpha of 0.794.
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Table 49

MGC Factor 3 Case Processing Summaries

Case Processing Summary

N %
Cases Valid 39 70.9
Excluded? 16 29.1
Total 55 100.0

a. Listwise deletion based on all variables in the

procedure.

Table 50

MGC Factor 3 Cronbach’s Alpha for Four Items

Reliability Statistics

Cronbach's

Alpha N of Items

.642 4

Table 51

MCG Factor 3 — Iltem Statistics

Item Statistics

Mean Std. Deviation N
MANPA1 3.56 .882 39
GR2 2.87 1.056 39
CUSTINTE1 3.92 .929 39
CUSTINTE2 4.26 .785 39
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Table 52

MGC Factor 3 — Item Total Statistics

Item-Total Statistics

Corrected Item- Cronbach's
Scale Mean if | Scale Variance Total Alpha if Item
Item Deleted if Item Deleted Correlation Deleted
MANPA1 11.05 4.103 .455 .552
GR2 11.74 3.933 .348 .639
CUSTINTE1 10.69 3.745 .528 495
CUSTINTE2 10.36 4.605 .381 .602

The MGC Factor 3 shows an acceptable CronbachpkaAbf 0.642 for the four items
clustered from customer interactions (two itemsyegnment regulations (one item) and
managerial (pro-active) constructs (one item).

MGC Factor 4

Reliability Statistics

Cronbach's
Alpha® N of ltems

-.637 2

a. The value is negative due to
a negative average covariance
among items. This violates
reliability model assumptions.
You may want to check item

codings.

The MGC Factor 4 shows items associated with maregesk-taking and
proactiveness. Because they are negative, theymagiacluded in further analysis.
Figure 19 shows a screen plot of managerial, gowem regulations, and customer

interaction item versus the calculated Eigenvaldgsronounced drop is observed
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considering the initial Factor 4. Then the slop¢hef curve reduces, showing less influence

of the remaining factors from 5 to 31.

Scree Plot

109
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Figure 19.Scree plot managerial, government regulationscastbmer interaction items.

Figure 20 shows a three-dimensional distributiomahagerial, government
regulations, and customer integration items. Thditnensional plot is an output of SPSS
that illustrates where the items gravitate in sppoaviding a visual assessment “density” of

the clusters.
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Factor Plot in Rotated Factor Space

GPVEREG3MANCREATE1

Factor 2

Figure 20.Three-dimensional items distribution for manadegavernment regulations, and
customer interaction items.

The tri-dimensional plot shows that items relatedhanagement risk-taking,
government regulations, and customer integratierpasitioned to the borders of the
distribution.

The four factors shown in Figure 18 were transfatimeo specific variables called
“overall MF1 to 4” and a correlation was perfornmeghinst the successful development of
innovative component (SDIC) criterion variable. Teab3 shows the correlation results. The
overall MF 1 transformed variable shows the bestetation of this matrix with Sig (2-

tailed) significance below 0.05.
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Table 53

Pearson Correlation of the Transformed Four Varagphnd SDIC

Correlations

SUMSDIC [ overallMF1 | overallMF2 [ overallMF3 | overallMF4
SUMSDIC  Pearson Correlation 1 542" -344" -357 -.260
Sig. (2-tailed) 001 037 057 131
N 37 32 37 29 35
overallMF1  Pearson Correlation 542" 1 214 124 -133
Sig. (2-tailed) 001 179 500 421
N 32 41 41 32 39
overallMF2  Pearson Correlation -.344" 214 1 260 467"
Sig. (2-tailed) 037 179 110 001
N 37 41 54 39 48
overallMF3  Pearson Correlation -.357 124 .260 1 -.063
Sig. (2-tailed) 057 500 110 717
N 29 32 39 39 36
overallMF4  Pearson Correlation -.260 -133 467" -.063 1
Sig. (2-tailed) 131 421 001 717
N 35 39 48 36 48

**_Correlation is significant at the 0.01 level (2-tailed).

*.Correlation is significant at the 0.05 level (2-tailed).

Factor 1 (overall MF1) shows the highest correfa(i@.542) with SDIC. Factor 1 is a
combination of managerial items related to openrfesisre orientation, risk-taking and
creativity. The Sig (2-tailed) is lower than 0.@%ghificant).

Additional analysis was performed considering dhly managerial items. A
descriptive analysis per Table 54 was run to ifigthie means and standard deviation of
every single item. The higher numbers indicatedngiragreement with the statement
presented on the survey instrument. MANCR3 (“I1$ triganization we are constantly

looking to develop and offer new or improved pragtic showed the highest mean; the
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lowest standard deviation and MANCR2 (“In this argation managers are expected to be
resourceful problem solvers”) showed the secontidsgmean.
Table 54

Descriptive Statistics for Managerial Items

Descriptive Statistics

Mean Std. Deviation | Analysis N
MANCR1 3.63 1.040 32
MANCR2 4.09 .893 32
MANCR3 4.19 .693 32
MANCR4 3.81 .998 32
MANCRS5 3.78 .832 32
MANCR6 3.25 .803 32
MANCR7 4.00 .762 32
MANOP1 331 1.120 32
MANOP2 3.34 1.125 32
MANOP3 3.63 .871 32
MANOP4 3.19 1.148 32
MANFO1 3.47 1.077 32
MANFO2 3.34 1.066 32
MANFO3 3.09 1.058 32
MANFO4 3.31 1.061 32
MANRT1 2.88 .907 32
MANRT2 3.72 1.170 32
MANRT3 2.00 .880 32
MANRT4 2.34 .902 32
MANRTS5 3.19 1.030 32
MANPA1 3.63 .833 32
MANPA2 341 911 32
MANPA3 3.09 .963 32
MANPA4 2.91 1.027 32

Figure 21 illustrates a pattern matrix for theitedns. This matrix was generated
using rotation method, the principal axis factomegommended for an exploratory survey

instrument. It can be seen that four factors warstered by the SPSS22 software, and the
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items are shown in columns numbered 1 to 4. Thefamiors shown in Figure 21 represent
65% cumulative initial Eigenvalues: Factor 1 hageritems, Factor 2 has three items, Factor
3 has one item (risk-taking), and Factor 4 has fi@mns. Factor 1 shows a cluster of items
associated with openness (three items), futuretaiien (four items), creativity (one item)
and risk-taking (one item). Factor 2 shows nega@es indicating some potential

“bipolar” characteristics. The literature suggdstating “bipolar factors” carefully since

they are usually more difficult to interpret (SJS0,15). The bipolar factors were segregated
because could mislead the conclusions. Factor @shaingle item (MANRT5S). Factor 4
has a mix of items between creativity, openness paoactiveness.

Pattern Matrix?®

Factor
1 2 3 4

MANCR1
MANCR2
MANCR3
MANCR4 717
MANCR5
MANCR6
MANCR7 530
MANOP1 .598
MANOP2 775
MANOP3 519
MANOP4 756
MANFO1 746
MANFO2 571
MANFO3 836
MANFO4 688
MANRT1 641 -.523
MANRT2
MANRT3 -.684
MANRT4 -779
MANRT5 703
MANPA1 740
MANPA2
MANPA3 529
MANPA4

Extraction Method: Principal Axis Factoring.
Rotation Method: Oblimin with Kaiser Normalization.?

a. Rotation converged in 14 iterations.

Figure 21.Managerial items - rotated pattern matrix for féastors.

99



A reliability statistics analysis was performedsmmlering the five factors listed in
Figure 21 for the managerial items.
Table 55

MF Factor 1 Case Processing Summaries

Case Processing Summary

N %
Cases  Valid 42 76.4
Excluded® 13 23.6
Total 55 100.0

a. Listwise deletion based on all variables in the

procedure.

Table 56

MF Factor 1 Cronbach’s Alpha for Nine Items

Reliability Statistics

Alpha

Cronbach's

N of Items

.910

9

Table 57

MF Factor 1 — Item Statistics

Iltem Statistics

Mean Std. Deviation N
MANCR4 3.67 1.028 42
MANOP1 3.21 1.071 42
MANOP2 3.24 1.100 42
MANOP4 3.10 1.078 42
MANFO1 3.45 1.017 42
MANFO2 3.33 1.119 42
MANFQO3 3.00 1.059 42
MANFO4 3.29 .970 42
MANRT1 2.69 .924 42
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Table 58

MF Factor 1 — Item Total Statistics

Item-Total Statistics

Corrected Item- Cronbach's
Scale Mean if | Scale Variance Total Alpha if Item
Item Deleted if Item Deleted Correlation Deleted
MANCR4 25.31 41.731 .629 .904
MANOP1 25.76 40.625 .686 .900
MANOP2 25.74 39.710 .738 .896
MANOP4 25.88 38.839 .830 .889
MANFO1 25.52 40.353 .755 .895
MANFO2 25.64 42.479 .508 913
MANFO3 25.98 39.877 .758 .895
MANFO4 25.69 41.341 711 .899
MANRT1 26.29 42.843 .616 .905

The MF Factor 1 item shows an excellent Cronbaglpsa result, 0.910, for the
nine managerial items clustered together with tagrnty of items related to openness and

future orientation.

Table 59

MF Factor 2 Case Processing Summaries

Case Processing Summary

N %
Cases Valid 51 92.7
Excluded? 4 7.3
Total 55 100.0

a. Listwise deletion based on all variables in the

procedure.
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Table 60

MF Factor 2 Cronbach’s Alpha for Three Items

Reliability Statistics

Alpha

Cronbach's

N of Items

.782

3

Table 61

MF Factor 2 — Item Statistics

Item Statistics

Mean Std. Deviation N
MANRT1 2.71 .901 51
MANRT3 2.10 .964 51
MANRT4 2.29 .879 51

Table 62

MF Factor 2 — Item Total Statistics

Item-Total Statistics

Corrected Item- Cronbach's
Scale Mean if | Scale Variance Total Alpha if Item
Item Deleted if Item Deleted Correlation Deleted
MANRT1 4.39 2.803 .542 .786
MANRT3 5.00 2.400 .643 .680
MANRT4 4.80 2.561 .682 .640

The MF Factor 2 item shows a good Cronbach’s Alglsalt, 0.782, for three

managerial items related to risk-taking.

MF Factor 3

Factor 3 shows a single item. Therefore no rdliglanalysis was performed.
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Table 63

MF Factor 4 Case Processing Summaries

Case Processing Summary

N %
Cases Valid 50 90.9
Excluded? 5 9.1
Total 55 100.0

a. Listwise deletion based on all variables in the

procedure.

Table 64

MF Factor 4 Cronbach’s Alpha for Four Items

Reliability Statistics

Cronbach's

Alpha N of Items

.654 4

Table 65

MF Factor 4 — Item Statistics

Iltem Statistics

Mean Std. Deviation N
MANCR7 3.84 .866 50
MANOP3 3.54 .838 50
MANPA1 3.58 .883 50
MANPA3 3.02 .979 50
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Table 66

MF Factor 4 — Item Total Statistics

Item-Total Statistics

Corrected Item- Cronbach's
Scale Mean if | Scale Variance Total Alpha if Item
Item Deleted if Item Deleted Correlation Deleted
MANCR7 10.14 3.960 452 .576
MANOP3 10.44 4.129 421 .596
MANPA1 10.40 3.592 .566 493
MANPA3 10.96 4.039 .322 .671

The MF Factor 4 shows an acceptable Cronbach’satpsult, 0.654, for four items
related to proactiveness, openness, and creativity.

Figure 22 shows a scree plot of managerial iteensus the calculated Eigenvalues.

Scree Plot
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Figure 22 Scree plot of managerial items versus calculgigdnvalues.
A significant drop is noticed in the initial fooranagerial factors. Then the slope of

the curve reduces, showing less influence of theaneing factors from 5 to 24.
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Figure 23 shows a three-dimensional distributiomahagerial items. It is an output
of SPSS22, which illustrates where the items ga#iin space, providing a visual

assessment “density” of the clusters.

Factor Plot in Rotated Factor Space

1.0
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. b o0 Dyal NT2p1a

Factor 2

-0.57]

0.0 05

Figure 23.Three-dimensional distribution for managerial isem

The tri-dimensional plot shows that items relatedanagement risk-taking and
creativity are positioned to the borders of thérdistion.

The four factors shown in Figure 21 were transfaimeo variables defined as “only
MF1”,"only MF2”, “only MF3”, “only MF4” and a corrétion was performed against the
successful development of the innovative compo(®DtC) criterion variable. Table 67
shows the correlation results. The only MF 1 trarmeed variable shows the best correlation

of this matrix with Sig (2-tailed) significance b& 0.05.
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Table 67

Pearson Correlation of the Transformed Four Varagphnd SDIC

Correlations

SUMSDIC | onlyMF1 onlyMF2 onlyMF3 onlyMF4
SUMSDIC  Pearson Correlation 1 547" -212 -.044 180
Sig. (2-tailed) 001 208 800 301
N 37 33 37 35 35
onlyMF1 Pearson Correlation 547" 1 430" -.210 504"
Sig. (2-tailed) 001 004 194 001
N 33 42 42 40 39
onlyMF2 Pearson Correlation -212 430" 1 -.166 262
Sig. (2-tailed) 208 004 270 072
N 37 42 51 46 48
onlyMF3 Pearson Correlation -.044 -.210 -.166 1 -.046
Sig. (2-tailed) 800 194 270 766
N 35 40 46 48 44
onlyMF4 Pearson Correlation .180 504" 262 -.046 1
Sig. (2-tailed) 301 001 072 766
N 35 39 48 44 50

**_Correlation is significant at the 0.01 level (2-tailed).

Factor 1 (only MF1) shows the higher correlatiotitv8DIC (0.547). It explains the
29.9% variation on the SDIC. Factor 1 is a comlamabf managerial items related to

openness, future orientation, risk-taking, andtorgg. The Sig (2-tailed) is lower than 0.05

(significant).

Table 68 combines items with higher correlatiombers from the factor analysis
interactions. The individual correlation numbefrthe factor analysis were added,
creating a sum total from five runs and the numbesglayed from high to low scores. A
mix of technical items and managerial items weretbin the top twelve items that are

above sum total 2.0. Five items are from techmealire (TE4, TE2, TE3, TC4, and TE1),
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and seven items are managerial nature (MANOP4, MM\\MANOP2, MANFOL1,

MANOP1, MANFO4 and MANRTL1). Four of five technicéms are related to technical
enablers (KMS) who consistently appear in the faat@lysis interactions. Three items are
from future orientation and three items from opessneomposing the bulk of the managerial
items. The customer integration and governmentlatigans items are shown in a second tier,
with sum total correlations below 1.810 as showiable 68.

Table 68

Higher Correlation Numbers from the Factor Analysis

FArunl FArun2 FArun3 FArun4 FArun5
SUM
label Overall items | MF+GR+Customer | TF+GR+Customer |(runl+run2+run3 MF TF SUM total Pearson | Sig 2tailed
TE4
.820 .866 1.686 877 2563 0.356 0.033
TE2
.808 .855 1.663 .845 2508
MANOP4 .786 .786 1.571 .756 2.327 0.448 0.006
MANFO3 724 .760 1.485 .836 2.320 0.351 0.033
TE3 .760 750 1.510 .807 2.317 0.308 0.077
MANOP2 716 .785 1.501 775 2.276 0.387 0.020)
MANFO1 .689 .834 1.523 746 2.270 0.381 0.022
TC4 .642 737 1.380 .785 2.165
MANOP1 745 791 1.536 .598 2.134 0.484 0.002
TE1 712 733 1.446 .676 2.121
MANFO4 .685 .709 1.395 .688 2.082 0.321 0.056
MANRT1 715 .662 1.377 .641 2.017
MANPAL .623 .632 1.255 740 1.995
TC6 .582 .690 1.272 716 1.988
CUSTINTE1 .701 .602 .507 1.810 1.810
CUSTINTE2 .534 .583 591 1.708 1.708
GR2 .504 .562 .622 1.688 1.688
MANCR4 733 733 717 1.450 0.575 0.000
MANRT?2 .681 .634 1.315 1.315 0.319 0.055]
TS2 .678 579 1.257 1.257
MANFO2 511 511 571 1.082 0.469 0.003
TC5 574 574 0.574 0.363 0.027
MANPA4 .558 .558 0.558
MANCR2 .557 .557 0.557
MANCR5 .544 544 0.544 0.403 0.013
TC2
.538 .538 0538
MANCR7 .000 .530 0.530 0.344 0.037
MANPA3 529 0.529
CUSTINTE3 524 524 0.524
MANOP3 .000 .519 0.519
| Factorl |
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A series of correlation analyses using transforneethbles (Smix), which combined
the higher score items per Table 68, were perfortoeerify the permutation that should
produce the highest correlation with the succesuElopment of innovative component
(SDIC). By eliminating three managerial items (MAG®, MANFO1, and MANFO04) and
eliminating three technical items (TE4, TE2, andLY Ewas possible to reach a Pearson
correlation of 0.606, which explains 36.7 perceategriations of the SDIC. The
SMixTFMF13 combination shows the highest corretasoore as illustrated in Table 69.
Table 69

Higher Correlation Numbers from the Factor AnalyBercentage Explain SDIC

SMixTFMFL| SMixTFMF2[ SMixTFMF3 [ SMixTFMF4] SMix TEMF5 ] SMix TFMF6 | SMixTFMF7 | SMixTFMF8] SMix TEMF9 [SMix TEMF10SMixTFMFLAISMixTFMF1SMix TFMF1JSMixTFMF 14 SMixTFMF L/ SMix TEMF 14
TE4 TE4 TE4 TE4 TE4 TE4 TE4
TE2 TE2 TE2 TE2 TE2 TE2 TE2 TE2
MANOP4 MANOP4 MANOP4 MANOP4 MANOP4 MANOP4 MANOP4 MANOP4 MANOP4 MANOP4 MANOP4 MANOP4 |MANOP4 |MANOP4 MANOP4
MANFO3  [VANFO3  [WANFO3  [WANFO3  [MANFO3  [MANFO3  [MANFO3  |MANFO3  [MANFO3  [MANFO3  |MANFO3 MANFO3  [MANFO3
TE3 TE3 TE3 TE3 TE3 TE3 TE3 TE3 TE3 TE3 TE3 TE3 TE3 TE3 TE3
MANOP?2 MANOP?2 MANOP2 MANOP2 MANOP2 MANOP?2 MANOP?2 MANOP2 MANOP2 MANOP2 MANOP?2 MANOP?2 MANOP?2
MANFOL  [wanFor  [wanFor  [wanFor  [manFOl  [MANFOI  |MANFOI  |MANFOI  [MANFOI  [MANFOL MANFO1  |[MANFOI  [MANFO1  [MANFOL
TC4 TCA4 TC4 TC4 TC4 TCA TC4 TC4 TC4 TC4 TC4 TC4 TC4 TC4
MANOPL  [MANOPL  [MANOPL  [MANOPL MANOPL  |VANOPL  [WANOPL  [MANOPL  |MANOPL  [VANOPL  [MANOPL  [MANOPL  [MANOPL  |MANOPL
TEL TEL TEL
MANFO4 MANFO4
MANRTL
[ Pearson | 0.554 0.578 0.589 0.596 0.576 0.565 0.586 0.599 0.605 0.539 0.596 0.593 0.606 0.604 0.603 0.519
Sig 2tailed| 002 001 001 000 001 001 001 000 000 001 000 000 000 000 000 002
[ % 307 334 347 3.5 3.2 3L9 34.3 35.9 36.6 291 355 35.2 36.7 365 36.4 26.9

A further analysis based on individual Pearsometation values was used in order to
continue the investigation. Table 70 combined téms with higher individual Pearson
correlation numbers. The individual correlationlisplayed in yellow, from higher to lower
scores. The correlation Pearson numbers belowr8.8at shown on the Table 70. It was
defined as a blend of technical items and mandgtsmas with Pearson correlations above
0.351. The Pearson 0.351 number was arbitrarydb@séterature suggesting that
researchers consider 0.3-0.4 a common range. Basiare from the technical realm (TC5

and TE4), and seven items are from the manageaahr(MANCR4, MANOP1, MANFO2,
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MANOP4, MANCR5, MANOP2, and MANFOL1). The two iterfrem the technical realm

are split between technical enabler and technegadlbility. The seven items from the

managerial realm are distributed as follows: tveonis from creativity, three items from

openness, and two items from future orientatiommasing the higher correlation numbers

from individual Pearson correlation against sudtgsievelopment of innovative component

(SDIC).

Table 70

Higher Individual Pearson Correlation with SDIC

FArunl FArun2 FArun3 FArun4 FArun5

label Dwverall items | MF+GR+Customer | TF+GR+Customer MF TF Pearson Sig 2tailed
MANCR4 733 717 0.575 0.000
MANOP1 .745 791 .598 0.484 0.002
MANFO2 511 571 0.469 0.003
MANOP4 .786 .786 .756 0.448 0.006
MANCR5 544 0.403 0.013
MANOP2 716 .785 775 0.387 0.020
MANFO1 .689 .834 746 0.381 0.022
TC5 574 0.363 0.027
TE4 .820 .866 877 0.356 0.033
MANFO3 724 .760 .836 0.351 0.033
MANCR7 .530 0.344 0.037
MANFO4 .685 .709 .688 0.321 0.056
MANRT2 681 .634 0.319 0.055
TE3 .760 .750 .807 0.308 0.077
TE2 .808 .855 .845
TC4 642 737 .785
TE1l 712 .733 676
MANRT1 715 .662 641
MANPAL 623 .632 .740
TC6 582 .690 716
CUSTINTEL .701 .602 507
CUSTINTE2 534 .583 591
GR2 .504 562 622
TS2 678 579
MANPA4 .558
MANCR2 557
TC2 .538
MANPA3 529
CUSTINTE3 524
MANOP3 519
[ Factor1 | |

A series of correlations between the transformeihlikes (Pmix) were performed to

verify the combination of items that should prodtioe highest correlation result with the

successful development of innovative component C3DBy eliminating three managerial
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items (MANCR5, MANOP2, and MANFO1) and keeping the technical items, it was
possible to reach a Pearson correlation of 0.72kwexplains the 52.9% variation of
SDIC. The PMixTFMF4 items combination shows thehlest correlation result with SDIC
as shown in Table 71.

Table 71

Higher Individual Correlation Numbers Percentagepkan SDIC

PMixTFMF1 PMiXTFMF2 PMixTFMF3 PMixXTFMF4 PMiXTFMF5 PMIixTFMF6 PMiXTFMF8 PMixTFMF9
MANCR4 MANCR4 MANCR4 MANCR4 MANCR4 MANCR4 MANCR4
MANOP1 MANOP1 MANOP1 MANOP1 MANOP1 MANOP1 MANOP1 MANOP1
MANFO2 MANFO2 MANFO2 MANFO2 MANFO2 MANFO2 MANFO2 MANFO2
MANOP4 MANOP4 MANOP4 MANOP4 MANOP4 MANOP4 MANOP4
MANCR5 MANCR5 MANCR5
MANOP2 MANOP2
MANFO1
TC5 TC5 TC5 TC5 TC5 TC5 TC5
TE4 TE4 TE4 TE4 TE4 TE4 TE4
Pearson 0.706 0.717 0.726 0.727 0.712 0.677 0.682 0.702
Sig
2tailed 000 000 000 000 000 000 000 000
% 49.8 51.4 52.7 52.9 50.7 45.8 46.5 49.3

A descriptive statistics analysis was performeddoess the reliability of
PMixTFMF4. The results are shown in Tables 72 addtAvas found to be a “good”
Cronbach’s Alpha (0.779) for the six-item scale.itdms have a Sig 2-tailed below 0.05,
considering individual correlation with successfalvelopment of innovative component
(SDIC) as illustrated in Table 74.

Table 72

PMix TFMF4 Cronbach’s Alpha

Reliability Statistics

Cronbach's

Alpha N of Items

779 6
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Table 73

PMix TFMF4 Item Statistics

Iltem Statistics

Mean Std. Deviation N
MANCR4 3.73 1.020 44
MANOP1 3.27 1.065 44
MANFO2 3.27 1.128 44
MANOP4 3.14 1.069 44
TC5 3.55 .999 44
TE4 2.57 1.169 44
Table 74

Correlations of Individual PMixTFMF4 ltems

SUMSDIC MANCR4 MANOP1 MANFO2 MANOP4 TE4 TCS
SUMSDIC Pearson Correlation 1 575 484" 469" 448" 356 363
Sig. (2-tailed) .000 .002 .003 .006 .033 .027
N 37 37 37 37 36 36 37
MANCR4 Pearson Correlation 575" 1 566" 513" 502" 389" 353"
Sig. (2-tailed) .000 .000 .000 .000 .006 .009
N 37 54 51 54 52 48 54
MANOP1 Pearson Correlation 484" 566" 1 408" 684" 296" 272
Sig. (2-tailed) .002 .000 .003 .000 .048 .051
N 37 51 52 52 50 45 52
MANFO2 Pearson Correlation 469" 513" 408 1 434" 249 .155
Sig. (2-tailed) .003 .000 .003 .001 .088 .258
N 37 54 52 55 53 48 55
MANOP4 Pearson Correlation 448" 502" 684" 434" 1 512" 2941
Sig. (2-tailed) .006 .000 .000 .001 .000 .032
N 36 52 50 53 53 47 53
TE4 Pearson Correlation 356" 389" 296" 249 5127 1 271
Sig. (2-tailed) .033 .006 .048 .088 .000 .062
N 36 48 45 48 a7 48 48
TC5 Pearson Correlation 363" 353" 272 155 294" 271 1
Sig. (2-tailed) 027 .009 .051 .258 .032 .062
N 37 54 52 55 53 48 55

**_Correlation is significant at the 0.01 level (2-tailed).

*. Correlation is significant at the 0.05 level (2-tailed).

Table 75 summarizes the factor analysis and @iroal interactions performed. Two

items (MANOP4 and MANOP1) consistently appear Imanagerial and overall analyses

performed. Two items (MANFO1 and MANOP2) appeafour out of five managerial

analyses. Two items (MANCR4 and MANFOZ2) appeahieé¢ out of five managerial
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analyses. The technical items are colored in yeHaa are associated with technical enabler

(KMS). Two items (TE3 and TE4) appear in threeaubur technical items analyses. The

technical enabler items are not included in Fattorthe overall analysis but are clustered in

Factor 2.

Table 75

Comparison Higher Individual Correlation Numbersr&entage Explain SDIC

higher Pearson correlations

higher individual Pearson

run -> [Owerall items | MF+GR+Customer MF TF+GR+Customer TF combined from FA correlations combined
factor 1 1 1 1 1 na na
transformed .
label owerall 1 owerallMF1 onlyMF1 overallTF1 onlyTF1 SMIXTEME13 PMixTFMF4
Pearson 0.466 0.542 0.547 0.353 0.353 0.606 0.727
Sig 2tailed 0.007 0.001 0.001 0.044 0.044 0 0
% 21.7 29.4 29.9 12.5 12.5 36.7 52.9
items MANOP1 MANCR4 MANCR4 TE1 TE1 MANOP4 MANCR4
MANOP2 MANCR7 MANOP1 TE2 TE2 TE3 MANOP1
MANOP4 MANOP1 MANOP2 TE3 TE3 MANOP2 MANOP4
MANFO1 MANOP2 MANOP4 TE4 TE4 MANFO1 MANFO2
MANFO3 MANOP4 MANFO1 TC4 TE4
MANFO4 MANFO1 MANFO2 MANOP1 TC5
MANRT1 MANFO2 MANFO3
MANRT2 MANFO3 MANFO4
MANFO4 MANRT1

MANRT1

MANRT2

In summary, it was found that openness and fudusntation are significant factors

from the managerial standpoint, and technical esadid technical capability are significant

factors from the technical standpoint.

The results of factor analysis revealed that thprtg of managerial items (eight)

were clustered into a Factor 1 but did not prodheehighest Pearson correlation (0.466)

with the successful development innovative compo(eDIC). It was also observed that

Factor 2, from the overall items analysis, waslgdtem technical items and also did not

produce high Pearson correlation (0.353) with SIM@G. a fact that managers classically

start in a technical field and then migrate to ngemdunctions, and the balance between

knowledge and power is usually a debating topih@&organization (Machado, 2013). The
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managers from a Tier 1 supplier firm generally cdroen a technical background and move
to managerial functions as part of natural careegnession. Because of the technical center
environment where technical and managerial pegméeade in cross-functional teams, it
becomes difficult to dissociate the managerial tmetinical factors completely, as they are
interrelated and embedded in a technical centemmuAdditional analysis, selecting and
combining items either from managerial or techniegure from Sum FA or individual

higher correlation, draw the highest correlatiosufes with SDIC, reinforcing the fact that a
combination of items from managerial and technngzdlres has a better chance of conveying
higher association results with SDIC. The numbanahagerial items considered in the
analysis was twice as high as the technical itevhgh influenced the fact that more
managerial than technical items had surfaced ofattter analysis clusters. The items
related to openness and future orientation areaateand appear in most of the analyses
from the managerial standpoint. The technical itesteted to technical enablers tend to
facilitate the development process and enhanceettmical capabilities of the XYZ Tier 1
supplier firm. Table 76 shows the core of significenanagerial items and, in bold, the items
that appear in most of the analysis.

Table 76

Significant Managerial Items

MANOP1 | In this organization assistance in developing nevdeas is readily available.
MANOP2 | This organization is open to changes.
MANOP4 | This organization is responsive to changes.

MANFO1 | This organization establishes a realistic set tfreigoals for itself.

This organization effectively ensures that all mangers and employees share the
same vision of the future.

MANFO3 | This organization conveys a clear sense of futireetion to employees.
MANCR4 | In this organization our ability to function creatively is respected by the leadership

MANFO2
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Table 77 shows the core of significant technicahs and, in bold, the items that are
commonly present on the analysis.
Table 77

Significant Technical Items

TE1 | In this organization the Knowledge Management Sydgteavailable whenever is needed.

TE2 | In this organization the Knowledge Management Sydteeasy for anyone to use.

TE3 | In this organization the Knowledge Management Systestable, without any interruption

TE4 | Inthis organization the Knowledge Management Systa provides rapid responses.

TC4 | We have a good mix of technical expertise withinwark group in our organization.

TCc5 | My work group has access to adequate state-of-thetdaechnologies.

The data suggest that organizational responsivenassistance in the development
of new ideas, respecting the ability to be creadind promotion of shared goals and vision
for the future, is significant from the managepalspective for the XYZ Tier 1 supplier
firm. From the technical perspective, a responssgsrstable, uninterrupted knowledge
management system combined with group accesstefddtart technologies is also
significant for XYZ Tier 1 supplier firm.

After identifying the combination of important tacs responsible for the successful
development of innovative component (SDIC), an &aloil correlation verification analysis
was performed using the lowest score numbers fhenfector analysis table, in order to
verify that lower score items from factor analyai®sl previous correlations indeed should
convey lower association with SDIC criterion vateabnd are not significant. The results of
such verification analysis are shown in Table ABuBing items from the bottom of the
scale, it was found the Pearson correlation redfroes0.637 to 0.104, meaning that the
combination of factors from the bottom of scalelakys only a 1% variation on the

successful development innovation component (SDIG¢. Sig (2-tailed) increased from
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“000” to 0.547 and became not significant. It comB the expectation that a combination of
lower initial individual scores will result in lowescores in the same way that a combination
of higher individual scores was demonstrated talpce higher correlation results.

Table 78

Correlation Using Non-Optimized Factors from SP@8tbr Analysis

Correlations

RotateRT1FO1RT
SUMSDIC 3
SUMSDIC Pearson Correlation 1 104
Sig. (2-tailed) 547
N 37 36
RotateRT1FO1RT3 Pearson Correlation 104 1
Sig. (2-tailed) 547
N 36 48

Combined Factors

It was determined by a series of factor analyseractions that a selective
composition between technical and managerial fachbould present higher association with
the successful development of innovative components

RQ2 — Are technical factors more or less relevamam managerial factors on the
successful development of internal combustion erggrcomponents at a Tier 1 supplier
firm?

A series of t-test analyses were performed in cra@nrvestigate this research
guestion. The t-test assesses whether the me&ns gfoups are statistically different from
each other. By comparing the means of two grounest-test helps to verify whether the

groups are statistically significant. This studynad to compare the Technical Factors and
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the Managerial Factors and also test the PACE Awgaihst the successful development of
innovative component (SDIC).

1. Paired samples t-test: The paired samples toespares the means between two
unrelated groups on the same continuous, crite@oiable. In this study we were looking to
compare the means of the transformed variableddi®im Technical Factor (SUMTC) and
the transformed variable labeled Sum ManagerialdfFa¢SUMMF) against the Sum of
Successful Development of Innovative Component (SIDMC) as a criterion variable. The
following variables certification were performedqurto running the paired samples t-test
using SPSS software.

a. The criterion variable has a measurable scale.

b. The predictor variable has two categorical ira@lent groups.

c. There is no dependency of responses amongeahtfparticipants in each
category. It means no relationship between therghtens in each group.

d. There is no significant outlier among the retatisurveys — confirmed
using descriptive statistics.

e. The criterion variable is approximately normaligtributed for each group
of the predictior variables confirmed using desorgstatistics.

f. There is homogeneity of variances.

Note: #4 , #5, and #6 have been checked using IBESS

Table 79 shows the paired sample t-test resultpadng the SUMSDIC and
SUMTF, and SUMSDIC and SUMMF, respectively. Smadiandard deviation was

observed in the SUMSDIC, which had the number tfrreed survey instruments (N)
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adjusted to pair with SUMTF and SUMMF variableseTiumber of participants was higher
on the SUMMF, representing 50% of the returned eimastruments.
Table 79

Paired Sample T-Test Group Statistics

Mean N Std. Deviation Std. Error Mean
Pair 1 SUMSDIC 15.9565 23 1.94184 40490
SUMTF 42.3913 23 7.04362 1.46870
Pair 2 SUMSDIC 16.4444 27 2.45472 47241
SUMMF 77.8889 27 12.27359 2.36205

In order to confirm the mean standard deviatioth standard error means shown in
Table 79, a subsequent run was performed repldcengissed values by “smean” values.
The results are shown in Table 80, and no sigmifid#ferences were found between mean
and standard deviations of group’s statistics ibl@s79 and 80.
Table 80

Paired Sample T-Test Group Statistics Includingsihig Values

Paired Samples Statistics

Mean N Std. Deviation | Std. Error Mean

Pairl SMEAN(SUMDEVEINNO) 16.1351 55 1.98291 .26738
SMEAN(SUMTECHNICAL) 42.6667 55 4.72582 .63723

Pair2 SMEAN(SUMDEVEINNO) 16.1351 55 1.98291 .26738
)SMEAN(SUMMANAGERIAL 77.1765 55 10.24599 1.38157

Figures 24, 25, and 26 show a distribution of SUIMS Sum Tech Factors, and Sum
Managerial Factors. The charts intend to transteenumbers shown in Tables 79 and 80 to
numbers that reflect the scale defined on the sunstrument, where 1 = Strongly disagree

and 5 = Strongly agree.
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SUM SDIC
1= Strongly disagree, 5=Strongly agree
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Figure 24.SDIC frequencies using the survey instrument scale
Mean = 3.88
Mode = 4

“Somewhat agree”

SUM Technical Factors
1= strongly disagree ; 5 strongly agree
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Figure 25 Technical factors frequency using the surveyimséent scale.
Mean = 3.34
Mode = 2.85

“Neutral”
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SUM Managerial Factors
1= Strongly disagree, 5= Strongly agree
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Figure 26.Managerial factors frequency using the surveyimsent scale.
Mean =3.10

Mode = 3.5

“Neutral” to “Somewhat agree”

Table 81 shows the results of paired samples letives between the successful
development of innovative component, the Sum ohhexal Factor, and Sum of Managerial
Factors, discarding the missing items. The manabfctors show a higher correlation,
0.496, than the technical factors, 0.267.

Table 81

Paired Sample T-Test Correlations (Missing Items)

Paired Samples Correlations

N Correlation Sig.
Pair 1 SUMSDIC & SUMTF 23 .267 .218
Pair 2 SUMSDIC & SUMMF 27 496 .009

Table 82 shows the results of paired samples letioes replacing the missing items

by “smean” from the Sum of Technical Factors arethg from Sum of Managerial Factors.
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Table 82

Paired Sample T-Test Correlations (Replacing Migstems by smean)

Paired Samples Correlations

N Correlation Sig.
Pairl SMEAN(SUMDEVEINNO) &
55 161 .240
SMEAN(SUMTECHNICAL)
Pair2 SMEAN(SUMDEVEINNO) &
55 .359 .007
SMEAN(SUMMANAGERIA)

Table 82 shows an output comparison of pairedtteerrelations. The Pearson
results are higher for the Sum Managerial Factd9®and 0.359, respectively, than the
Sum Technical Factors (0.267 and 0.161). The SuMasfagerial Factors could explain the
13% to 24.6% variation on the Successful Develogrmerovative component. The Sum of
Technical Factors could explain no more than 79%,the correlation is not significant. The
replacement of the missing items by “smean” didal@nge significantly the results.

Table 83 shows the complete output of paired sasplests comparing the
successful development of innovative componentsagthe sum of technical factors and
comparing the successful development of innovatoraponents against the sum of
managerial factors.

Table 83

Paired Sample T-Test Comparison (Replacing Miskemgs by smean)

Paired Samples Test

Paired Differences
95% Confidence Interval of
Std. Std. Error the Difference
Mean Deviation Mean Lower Upper t df | Sig. (2-tailed)
Parl  SMEAN(SUMDEVEINNO) -
SMEAN(SUMTECHNICAL) I 55 53153]  4.82140 65012 -27.83494| -2520812|-40810| 54 .000
Pair2  SMEAN(SUMDEVEINNO)-
SMEAN(SUMMANAGERIALYL g1 04134|  9.71120|  1.30047| -63.66667| -58.41600|-46.615| 54 .000
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Table 83 shows that the pair one (successful dpusnt of innovative component
and technical factor) and the pair two (succes$#uklopment of innovative component and
managerial factor) are significant. The resultsiskitat managerial factors have higher mean
and standard deviation.

2. One sample t-test: A one-sample test was peediim compare the Summary of
Technical Factors (SUMTF transformed variable) S8nchmary of Managerial Factors
(SUMMF transformed variable) among the returnedeyinstruments. Table 84 shows the
results of descriptive statitics for the Sum of Aiical Factors and Sum of Managerial
Factors.

Table 84

One Sample T-Test Statistics

One-Sample Statistics

N Mean Std. Deviation Std. Error Mean
SUMTF 27 42.6667 6.81063 1.31071
SUMMF 34 77.1765 13.10672 2.24778

The mean is higher for the Sum of Managerial Faotor.17) than the Sum of
Technical Factors (42.7). By converting the meamioers from the Table 84, it was found
that the Technical Factors is 3.3 on the 1 to fesasdefined in the survey instrument and
the Managerial Factors is 3.2 on the 1 to 5 scal#gefined on survey scale instrument, where
1 is strongly disagree and 5 is strongly agreee8axclusively on the numbers presented in
Table 84, it was not possible to determine thei@@mce between the technical and
managerial factors. The one-sample test as showabte 85 provided additional

comparative results.
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Table 85

One Sample T-Test

One-Sample Test

Test Value = 0

95% Confidence Interval of the

Difference
t df Sig. (2-tailed) Mean Difference Lower Upper
SUMTF 32.552 26 .000 42.66667 39.9725 45.3609
SUMMF 34.334 33 .000 77.17647 72.6033 81.7496

Useful information is shown in Table 85 considerihg two groups associated with

technical factors and managerial factors. The nagahstandard deviation of managerial

factors are higher than those of technical factmsg, both show a Sig (2-tailed) = 0.000.

Despite the higher standard deviation and stanel@od mean, Table 85 suggests, with 95%

confidence interval, that the managerial factorger@mhigher association with on the factors

that contribute to the success of developmenttefmal engine components.

3. Independent t-test PACE Award assessment: Aepieiadent t-test was also

performed considering the Successful Developmefrtradvative Component as a criterion

variable and the PACE award divided into two growgmsployees involved in the PACE

award activities, called group one (1), and empsywho were not involved in the PACE

award activities, called group two (2). The resats shown in Table 86.
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Table 86

PACE Independent T-Test Group Statistics

Group Statistics

PACE Award involvement N Mean Std. Deviation | Std. Error Mean
SUMSDIC  YES 20 16.3000 2.47301 .55298
NO 16 15.6875 2.27211 .56803

The group statistics comparing the employees waawolved with PACE awards

activities and the employees who are not did nowsh significant difference between the

means, standard deviations, and standard error.

Table 87 shows the complete output of indepensi@miple tests for the PACE award

against the successful development of innovativepoments.

Table 87

Independent T-Test PACE Award

Independent Samples Test

Levene's Test for
Equality of Variances

t-test for Equality of Means

Std. Error

95% Confidence Interval of
the Difference

F Sig. t df Sig. (2-tailed) |Mean Difference| Difference Lower Upper
SUMSDIC
113 739 .765 34 449 .61250 .80045 -1.01420 2.23920
773| 33.295 445 .61250 79275 -.99981 2.22481

Table 87 shows that the mean and standard devsaietween the employees who

are involved with PACE award activities and empks/g/ho are not involved with PACE

Award activities are technically the same. The ltesadicate that there is no statistical

significance between employees who were involvé&d3#/- 2.46) and employees who were

not ( 15.7+/- 2.27). t (34)=0.765. Sig ( 2-taile@)449.
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RQ3 — What is the relationship between technicattars and the successful

development of innovative ICE component firm?

A. Technical Capabilities

B. Technical Strength

C. Technical Enabler - Knowledge Management SyssefidMS)

Table 88 shows a summary correlation between tieieal factors and successful

development of innovative components.

Table 88

Technical Factors Correlations with SUMSDIC

Correlations

SUMSDIC SUMTC SUMTS SUMTE SUMTF

SUMSDIC  Pearson Correlation 1 399 .190 353" 267

Sig. (2-tailed) 016 344 .044 218

N 37 36 27 33 23

SUMTC Pearson Correlation 399 1 596" 395 642"

Sig. (2-tailed) 016 .000 011 .000

N 36 52 31 41 27

SUMTS Pearson Correlation .190 596" 1 431 805"

Sig. (2-tailed) 344 .000 .020 .000

N 27 31 33 29 27

SUMTE Pearson Correlation 353 395 431 1 837"

Sig. (2-tailed) 044 011 .020 .000

N 33 41 29 42 27

SUMTF Pearson Correlation 267 642" 805" 837" 1
Sig. (2-tailed) 218 .000 .000 .000

N 23 27 27 27 27

*, Correlation is significant at the 0.05 level (2-tailed).

**_Correlation is significant at the 0.01 level (2-tailed).

124




The technical capabilities (TC) and technical eeaplE) factors show the best
correlations with the SUMSDIC with Sig (2-tailedglow 0.05 (significant). The technical
capability factor shows a Pearson correlation 899, and the technical enabler factor shows
a Pearson of 0.353. The technical enabler factbtechnical capability factor were found to
be important, confirming what was observed in #dr analysis discussed in the research
Question 1. Although good correlations were fouatieen the technical factors, the
technical strength (TS) showed the lowest corm@tatvith SUMSDIC (0.190). The
transformed sum of technical factors (SUMTF) capl&x about 7% of the variation on the
successful development of innovative component.

RQ4 — What is the relationship between manageredtors and the successful
development of innovative ICE component firm?

A. risk-taking

B. future orientation
C. openness

D. creativity

E. proactiveness

Table 89 shows the summary correlation betweetetttenical factors and successful

development of innovative components.
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Table 89

Managerial Factors Correlations with SUMSDIC

Correlations
SUMSDIC | SUMMANCR | SUMMANGCE | SUMMANFO | SUMMANRT | SUMMANFEA | SUMNE
SUMSDIC Pearson Correlation 1 599 5117 458" -.053 22 406
Sig. (2-tailed) .000 002 .006 760 185 009
M a7 33 35 35 36 34 2
SUMMANCR  Pearson Correlation 599 1 775 596 3547 5047 824
Sig. (2-tailed) .0o0 .000 .000 022 .001 000
M 33 45 42 41 42 42 34
SUMMANOP  Pearson Correlation 5117 T75 1 7117 549 5127 aog”
Sig. (2-tailed) .002 000 .0oo .000 000 000
M a5 42 49 43 46 43 34
SUMMANFO  Pearson Correlation 459" 5GE 7117 1 481 485 adg
Sig. (2-tailed) .006 000 000 001 001 .000
M a5 41 43 45 45 43 34
SUMMANRT  Pearson Correlation -.053 354 549 4617 1 175 BTE
Sig. (2-tailad) 7E0 022 .000 .001 250 000
M 36 42 46 45 50 45 34
SUMMANPA  Pearson Correlation 228 5047 5127 485" 175 1 f48"
Sig. (2-tailed) 185 .001 000 .00 250 .000
M 34 42 43 43 45 47 34
SUMMF Pearson Correlation 495 824" apa” 848" BTE I 1
Sig. (2-tailed) .00g 000 000 .000 .000 .000
M 27 34 34 34 34 34 34

** Correlation is significant atthe 0.01 level (2-tailed).
* Coarrelation is significant atthe 0.05 level (2-tailed).

The creativity, openness, and future orientationagarial factors show Pearson

correlations with successful development of innmeatomponent (SUMSDIC) above 0.45

and Sig (2-tailed) below 0.05 and therefore sigatfit. The creativity shows the highest

correlation, 0.599, followed by openness (0.511) faure orientation (0.459). The

proactiveness factor has a correlation of 0.228,rek-taking a negligible negative

correlation (-0.053). The managerial transformeriade shows a correlation of 0.496. The

transformed sum of managerial factor (SUMMF) capl@x about 25% of the variation on

the successful development of innovative component.
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RQ5 — Does customer integration moderate the relaship between technical
and/or managerial factors’ contributions to the soessful development of ICE
components at a Tier 1 supplier firm?

The following data analysis was performed to vefdfycorrelation between the
criterion variable Successful Development of InrtweaComponent (SDIC) and Technical
and/or Managerial Factors (predictor variableshg€iustomer Integration (CUSTINTE)
and PACE award to verify changes on the corrleagtoength. Table 90 shows the plan used
to run the analsyis.

Table 90

Customer Integration -Correlation Strength AnalyBlan

Criterion Variable
Label SDIC (CUSTINTE | SDIC (PACE
Variable SDIC "change") "change")
PACE Award Involvement PACE - - -
Customer Integratiop CUSTINTE Y N Y
Sum Technical Factdrs SUMTC Y Y Y
Sum Managerial Factofs SUMMF Y Y Y

Table 91 shows the results of correlation analysiag customer integration and
PACE to verify changes on the correlation strengtr.the purpose of the analysis, the
customer integration and PACE variables were tanséd and divided into two groups,
where the number 1 signifies less than 50% of divessiable spread in this case, indicating
neutral to strong disagreement with the surveyumsént statement. In a similar way, the
number 2 signifies more than 50% of the overallalde spread in this case, indicating

neutral to strong agreement with the survey inséninstatement.
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Table 91

Summary Customer Integration — Correlation Strenfgtialysis Results

Criterion Variable
Label Parameter SDIC (CUSTINTE
Variable SDIC "change") SDIC (PACE "changg"
PACE Award Involvemengt PACE - - -
Customer Integration CUSTINT|E Pearson -0.33( N 1=-0.400; 2=0.422
Sig. (2-tailed) 0.061 N 1=0.111; 2=0.117
Sum Technical Factgrs SUMT( Pearson 0.2671 1=0.5581270. 1=0.052; 2=0.497
Sig. (2-tailed) 0.218 1=0.118; 2=0.519 1=0.878; 2=0.1(
Sum Managerial Factofs SUMMIF Pearson 0.494 1=0.690.324 1=0.421; 2=0.486
Sig. (2-tailed) 0.009 1=0.012; 2=0.320 1=0.092; 2=8.19

1=less than 50% , 2=more than 50%

The results of Table 91 suggest that customerateg and the PACE award

moderates the relationship between the technictdfand successful development of

innovative components. The correlation is highghwass customer integration (0.558) and

lower with more customer integration (0.197), amtboth cases they are not significant (Sig

2-tailed 0.118 and 0.519). The PACE award involvenaéso moderates the relationship

between the technical factors and the successtglalement of innovative components, but

in an opposite way. Higher correlation is obsemwé#th higher involvement with the PACE

award and lower correlation with lower involvemdmnif in both cases they are not

significant (Sig 2-tailed 0.878 and 0.100).

The results of Table 90 also suggest that custamegration and the PACE award

moderates the relationship between the managadtdrfand the successful development of

innovative components. The correlation is highgéhwess customer integration (0.697) and

it is significant (Sig 2-tailed 0.012). The corrtada is lower with more customer integration

(0.314), but it is not significant (Sig 2-tailed@0).
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Appendix P shows detailed correlations of succéskfuelopment innovative
components, government regulations, customer iategr, technical factors, and managerial
factors used in Table 90.

RQ6 — Do government regulations moderate the reaship between technical
and/or managerial factors’ contributions on the soessful development of ICE
components at a Tier 1 supplier firm?

The following data analysis was performed to vetiify correlation between the
criterion variable Successful Development of InrtaxaComponents (SDIC) and the
Technical and/or Managerial Factors (predictioialgles), using Government Regulations
(GR), and PACE award to verify changes on the tatio; strength.Table 92 shows the plan
used to run the analsyis.

Table 92

Government Regulations - Correlation Strength Asial§lan

Criterion Variable
Label SDIC (PACE
Variable SDIC SDIC (GR "change") “"change")
PACE Award Involvement PACE - - -
Government Regulatiohs GR Y N Y
Sum Technical Factdrs SUMTC Y Y Y
Sum Managerial Facto[s SUMMF Y Y Y

Table 93 shows the result of correlation analysiag government regulations and
PACE to verify changes on the correlation strengtr.the purpose of the analysis, the
government regulations and PACE variables werestommed and divided into two groups
where the number one (1) signifies less than 50%vefall variable spread in this case,

indicating neutral to strong disagreement withgbevey instrument statement. In similar
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way, the number two (2) signifies more than 50%hefoverall variable spread in this case,

indicating neutral to strong agreement with theveyrinstrument statement.

Table 93

Summary Government Regulations - Correlation stitedgalysis Results

Criterion Variable

Label Parameter
Variable SDIC SDIC (GR "change") | SDIC (PACE "change"
PACE Award Involvemenf PACE - - -
Government Regulatiops GR Pearson 0.190 N 1=0.124; 2=0.042
Sig. (2-tailed) 0.313 N 1=0.649; 2=0.891
Sum Technical Factors SUMTEC Pearson 0.267| 1=0.564,;05€0. 1=0.052; 2=0.497
Sig. (2-tailed) 0.218 1=0.029; 2=0.910 1=0.878; 2=0.10
Sum Managerial Factofs SUMMF Pearson 0.496 1=0.460,627 1=0.421; 2=0.486
Sig. (2-tailed) 0.009 1=0.055; 2=0.258 1=0.092; 2=6.18

1=less than 50% , 2=more than 50%

The results of Table 93 suggest that governmentatgns and the PACE award

moderate the relation between the technical fantdrsuccessful development of a

component. The correlation is higher with less goreent regulation (0.564) and lower with

more customer integration (0.060). The correlaisosignificant for a lesser amount (Sig 2-

tailed 0.029) and is not significant with a greaerount of government regulation (Sig 2-

tailed 0.910). The PACE award involvement also matds the relationship between the

technical factors and the successful developmemnaivative components but in an

opposite way, meaning higher correlation is obsgwih more involvement with the PACE

award and lower correlation with less involvemerthwhe PACE award, but in both cases

they are not significant (Sig 2-tailed 0.878 antDQ).

The results of Table 93 also suggest that goverhmegulation and the PACE award

do not strongly moderate the relationship betwéemtanagerial factor and the successful

development of innovative components. The Pearsaelation (0.460) is significant (Sig 2-
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tailed 0.055) with less involvement with governmesgulations and increases to 0.627 but is
still not significant (Sig 2-tailed = 0.258) withare involvement with government
regulations. The PACE award involvement does nalerate the relationship between the
managerial factors and the successful developnienhovative components.

Appendix P shows detailed correlations of succéskfuelopment innovative
components, government regulations, customer iategr, technical factors, and managerial
factors used in Table 93.

RQ 7 — Is there an association between demographitd the successful
development of innovative ICE components at a Tlesupplier firm?

Age Group

Title

Function

Component application
Component type
PACE

A series of correlation analyses were performearder to investigate this research
guestion. Table 94 displays the Pearson correlaéisults between the successful
development of innovative components and the deapdges variables and the correlation

among the demographic variables.
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Table 94

Summary of Demographic Correlations

Correlations
Management Product Type of PACE Award
SUMSDIC Age Group or Engineer Function Application Component invalvement
SUMSDIC Pearson Correlation 1 198 -.148 -213 -.010 315 -130
Sig. (2-tailed) 240 381 205 853 058 449
] v 37 37 ar a7 a7 36
Age Group Pearson Correlation 198 1 480" -.060 126 -.085 -156
Sig. (2-tailed) 240 .000 661 361 535 259
] v 585 55 55 55 55 54
Management or Enginesr  Pearson Correlation -148 480" 1 058 - 160 -023 220
Sig. (2-tailed) 381 .00o0 B75 242 868 110
] v 585 55 55 55 55 54
Function Fearson Correlation -.213 -.060 058 1 -299 -153 325
Sig. (2-tailed) 205 (661 678 027 264 017
el v 585 55 55 55 55 54
Product Application Fearson Correlation -.010 126 - 160 299" 1 08 BEEED
Sig. (2-tailed) 953 361 242 027 433 .003
M 37 55 55 55 55 55 54
Type of Component Fearson Correlation 315 -.085 -.023 -1583 08 1 260
Sig. (2-tailed) 058 535 .BE8 264 433 058
M 37 55 55 55 55 55 54
PACE Award involvement  Pearson Gorrelation -130 -156 220 325 BETEN 260 1
Sig. (2-tailed) 449 .259 10 07 003 058
¥ 36 54 54 54 54 54 54

** Correlation is significant atthe 0.01 level (2-tailed).

* Correlation is significant atthe 0.05 level (2-tailed).

The type of component shows the highest Pearsaalabon (0.315) with the

successful development of innovative componentls $ig) 2-tailed of 0.058. The other

demographic variables did not show significant elations with the successful development

of innovative components and, in three cases, tstighative correlation. The two highest

correlations among the demographics were founddeithe age group and title (manager

or engineer) - 0.480 with Sig 2-tailed 0.000 antiveen the PACE Award and product

application - 0.393 with Sig 2-tailed 0.003 botlses shown negative correlation.

RQ 8 — Are the automotive applications more or l&sgjuent than truck

applications on the successful development of inative ICE components at a Tier 1

supplier firm?
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A descriptive analysis was performed to investighésfrequency in which
employees from the XYZ Tier 1 supplier firm workone particular engine component
application or multiple engine component applicasgio
Table 95

Product Application Frequency

Product Application

Cumulative
Frequency | Percent [ Valid Percent Percent
Valid Auto Engines 12 20.3 21.8 21.8
Truck Engines 12 20.3 21.8 43.6
Both Auto and Truck Engines 31 52.5 56.4 100.0
Total 55 93.2 100.0

Table 95 illustrates that the majority of respamdeare involved in both auto and
truck internal combustion engines components. Tkelvement in multiple product
applications can be considered typical in the pavwan supplier business because of close
interactions between power train engine componé@ast experience has shown that
employees successfully handle multiple componepliGaiions. It has been found that the
synergy among different applications improves tmpleyees’ performance since knowledge
acquired in one component application is naturatipsferred to another application and

vice-versa, keeping in mind the differences betwaggplications.
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Figure 27.Product Application chart comparison.
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B Auto Engings

E Truck Engines

Dﬂammm and Truck
Engines.

Figure 28.Pie chart employee product application.
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In summary, the frequency of employees workingutoeotive engine application
and truck engine application is the same (12). @laee approximately three times more
employees working with both auto and engine thah auito or truck application
individually.

Table 96

Correlation Between the Engine Component Applicasiod the SDIC

Correlations
Product
SUMSDIC Application
SUMSDIC Pearson Correlation 1 -.010
Sig. (2-tailed) .953
Sum of Squares and Cross-
oroducts 212.324 -.757
Covariance 5.898 -.021
N 37 37
Product Application Pearson Correlation -.010 1
Sig. (2-tailed) .953
Sum of Squares and Cross-
oroducts -.757 36.436
Covariance -.021 .675
N 37 55

There is no correlation between the engine compaagpiication and the successful
development of innovative engine components.
Summary

In Chapter 4, a five-step approach was used to/smdhe data. The first step was to
perform a demographic assessment in order to wehifsther the number of returned survey
instruments had sufficient information to cover thigerent research questions of the study.

In the second step, analyses were performed téywehiether the Cronbach’s Alphas were
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within an acceptable range. The transformed teehaitd managerial factors variables
showed good and excellent Cronbach’s Alpha, an&tleeessful Development of
Innovative engine components criterion variablengabacceptable values. The third and
fourth steps addressed the research questionsdadily by performing statistical analsyses:
descriptive analsyis, factor analysis, t-test asialycorrelation analysis, and the strength of
correlations using different variables. Finallysfive was to summarize the findings,
highlighing key points and contributions basedmatividual research questions.

Chapter 5 elaborated on the conclusions found trendata analysis,

recommendations for future studies, and implicatibased on the conclusions drawn from

the study.
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Chapter 5: Conclusions and Recommendations

Introduction

Chapter 5 includes a synopsis of the purpose oftidy and the methodology used
to form conclusions based on data analysis. Recomations and implications have been
defined through this research study.
Summary

This study aimed to assess critical factors aasetiwith the successful development
of innovative ICE components in a North AmericanXYier 1 supplier firm. The study
focused on the technical and managerial organizatibbsystems, concentrating on technical
and managerial employees who work primarily in techl center facilities. The study was
designed to evaluate the topic of successful devedmt of innovative components for ICE
from a Tier 1 supplier firm’s perspective. It ib@ad-based exploratory study that attempts
to accomplish the following objectives:

1. Identify technical and managerial factors caiito the successful development of
innovative components for internal combustion eagin

2. ldentify associations between the technicalraadagerial factors.

3. Determine whether technical factors are moiess significant to the successful
development of innovative components for intermathbustion engines.

4. Establish a combination of factors that repmessignificant correlation with the
successful development of innovative component$5Gr.

5. Determine associations between the PACE awatdhe successful development

of innovative components for an internal combusgagine.

137



6. Determine whether government regulations anclistomer integration has a
significant role in the successful developmeninoioivative components for ICE.

Research questions will be restated one more fotleyed by the conclusions
formed based on the individual analysis perforrdgdhe end of the chapter an inclusive
summary is provided.

RQL1 - Is there a commonality of factors that is assted with successful
development of innovative ICE components at a Tlesupplier firm?

The use of a factor analysis statistical tool addwhe identification of clusters of
items well known as potential latent variables froanagerial, technical, and customer
integration and government regulation nature. Hbenit variable is explained as “underlying
unobservable variables that are reflected in tise=ded variables” (Institute for Digital
Research and Education- UCLA, http://www.ats.uda/stat/spss/output/factorl.htm).
Although common items emerge repeatedly in diffefactor analysis interactions, the usage
of those items in correlation analysis did not padevthe best association results with the
successful development of innovative componenta.rntshell, the perception from the
XYZ Tier 1 supplier firm respondents is that commlitres of factor exist but they are not
exclusive to the managerial or technical realm. @&t analysis has shown “openness” and
“future orientation” items from the managerial ctasts are significant and correlate with
the successful development of innovative componémtsost cases entrenched in Factor 1
from factor analysis output. In the same way, #uhnical enabler items, from the technical
constructs, proved to be significant and also tateewith the successful development of
innovative components. Managerial and technicabfaaonsidered in isolation did not

produce the highest possible correlation with thecsssful development of innovative
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components for ICE. The superior results were abthusing the highest correlation factors
from both managerial and technical. When combitieeke provided the highest association
with the successful development of innovative congmds. It was found that it is not
possible to dissociate the items from both managand technical factors in this study in
order to obtain superior correlation with the ssstel development of innovative
components for ICE. The reasons why the managamnthtechnical items must be combined
might have different roots. One can be explainethkyfact that engineering and managerial
employees work together in cross-functional teaand,in most cases current managers had
been working exclusively in technical fields andwigecame managers but still retained the
engineering background. In other words, most oféspondents in the survey instrument
had been exposed to or worked in both technicahaatagerial fields. The technical and
managerial factors are inherent core activitiehétechnical center operation, which
reinforces the theory that both are essentialfersuccessful development of innovative
components for ICE. The composition between pohar comes from the managerial
factors and knowledge that comes from the techfécabrs needs to be balanced in a way
that creates the superior correlation results tedan this study.

The perception from the respondents of XYZ Tieupgier firm is that “openness”
items and “future orientation” items from the maeagl factor standpoint are significant
contributors for the association with the succdsidwelopment of innovative components.
The technical enabler items (knowledge managenystgms) and some technical capability
items are significant from the technical factorsir of view and paramount for the
association with the successful development ofvatise components for ICE. The items

related to risk-taking, creativity, and proactivesevere not significant from the managerial

139



point of view. The items related to technical stytenconstruct proved not significant in the
association with the successful development ofvatiee components for ICE.

Another conclusion from the factor analysis was the contribution of factors
related to government regulations and customegiat®n were not significant and showed
limited association results with successful develept of innovative components for ICE.

The following items combined conveyed to a potdrétent variable that is
significant for the successful development of instoxe development components for this
particular XYZ Tier 1 supplier firm. The perceptianthat XYZ Tier 1 supplier firm should
be responsive to change and assist with new idbds sharing goals and visions for the
future from the managerial perspective and whilepkeg stable knowledge management
systems, which support a mix of expertise persowhel use state-of-the-art technologies
from the technical perspective.

RQ2 — Are technical factors more or less relevamam managerial factors to the
successful development of ICE components at a Tiesupplier firm?

The t-test analysis used to answer this researestign revealed that managerial
factors are significant with Sig (2-tailed) belov®@® and could explain a 24.6% variation on
the successful development of innovative componfentlCE. The sum of technical factors
could explain no more than 7%, and the correlagsarot significant. The analysis also
indicated that managerial factors have higher tatioms with the sum of successful
development of innovative components (SUMDIC) aholveer standard deviation in
comparisom with the technical factors. The inclasib “smean” to replace technical and
managerial factors missed items (option availabl¢he SPSS22) did not change the results

of the analysis.
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RQ3 — What is the relationship between technicattiors and the successful
development of an innovative ICE components firm?
A. Technical Capabilities
B. Technical Strength
C. Technical Enabler - Knowledge Management SyssefidMS)

The technical capabilities (TC) and technical eeafTE) constructs from the
technical factors realm showed the best associatittnthe successful development of
innovative components (SUMSDIC) with Sig (2-tailédow 0.05 (significant). The
technical capability factor showed a Pearson catiggl of 0.399, and the technical enabler
factor showed a Pearson of 0.353. The technicdllentactor and technical capability factor
were found to be significant, confirming the resdtiund in the factor analysis discussed in
Research Question 1. Although significant correlaiwere found between the TC, TE, and
TS technical factors, the technical strength (T®\eed the lowest association with
SUMSDIC (0.190). The transformed sum of techniaatdrs (SUMTF) explained
approximately 7% of the variation on the successévielopment of innovative components
for ICE.

RQ4 — What is the relationship between managefadtors and the successful
development of innovative ICE component firm?

A. risk-taking

B. future orientation
C. openness

D. creativity

E. proactiveness
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The “creativity,” “openness,” and “future orientati’ items from the managerial
factors showed Pearson correlations above 0.45suithessful development of innovative
components (SUMSDIC) and Sig (2-tailed) below (@8 therefore significant. The
creativity construct showed the highest correlai(®599), followed by openness construct
(0.511) and future orientation constructs (0.439e proactiveness factor showed an
association of 0.228, and risk-taking showed aigigg negative association (-0.053) with
the successful development of innovative componditts transformed managerial variables
showed an association of 0.496; therefore, thestoamed sum of the managerial factor
(SUMMF) explained approximately 25% of the variatmn the successful development of
innovative components for ICE.

RQ5 — Does customer integration moderate the relaship between technical
and/or managerial factors’ contribution on the suessful development of ICE components
at a Tier 1 supplier firm?

The perception of respondents from the XYZ Tieufyier firm is that the customer
integration variable moderated the relationshipvieen the technical factors and the
successful development of innovative componentsitlovas not significant. In addition,
customer integration moderated the relationshigvéetn the managerial factor and the
successful development of innovative component$G&r;, and it was significant.

The results of analysis indicated that the PACErdwasolvement moderated the
relationship between the technical factor and tleeasssful development of innovative
components for ICE, but they were not significdiite PACE award involvement did not
moderate the relationship between the managedtdraand the successful development of

innovative components, and it was not significant.
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RQ6 — Do government regulations moderate the raaship between technical
and/or managerial factors’ contribution on the suessful development of ICE components
at a Tier 1 supplier firm?

The perception of respondents from the XYZ Tieupgier firm is that government
regulations moderated the relationship betweenetttenical factors and the successful
development of innovative components; results slicavsignificant relationship. The
government regulations slightly moderated the i@taship between managerial factors and
the successful development of innovative componeamid it was significant. In addition, the
results indicated that PACE award involvement matbet the relationship between the
technical factor and the successful developmemtradvative components, and it was not
significant. Moreover, the study showed that the&CEAaward did not moderate the
relationship between the managerial factors anduiceessful development of innovative
components for ICE.

RQ 7 — Is there an association between demograplaicd the successful
development of innovative ICE components at a Tlesupplier firm?

Age Group
Title
Function
Component application
Component type
PACE
The results of the analysis did not show a sigaiftassociation between the

demographics variables (included on the surveyunsnt) and the successful development
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of innovative components for ICE. The highest resulicated that the type of component—
meaning pistons (aluminum/steel), engine bearingse seats and guides, ignition systems
(spark plugs), liners, rings, pins, and sealingesys (gaskets)—could explain 10% of the
variation on the successful development of inne@eatiomponents.

The analysis shows that there was no differenosd®st the two identified groups of
employees, one that was involved with PACE awativities and the other that was not, in
relation to the successful development of innowatemponents for ICE. The results
indicated that there was no statistical signifieafitables 86/87). There was a positivte
correlation betwen the PACE and function and a tregaorrelation between the PACE and
the product application. It is important to menttbat the PACE award is a post facto
evaluation, which provides recognition of a teclogyl that has already been deployed and
recognized by the customer and the market.

RQ 8 — Are the automotive applications more or l&sgjuent than truck
applications on the successful development of inatove ICE components at a Tier 1
supplier firm?

The number of respondents (employees) from the X¥£ 1 supplier firm working
in automotive engine application was twelve. Theeee an equivalent number of employees
working on truck engine application. The numberesipondents (employees) working in
both automotive and/or truck applications was apjpnately three times more than with
individual application.

There was no correlation between the engine comp@pplication and the

successful development of innovative engine compisner ICE.
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Conclusions

The factor analysis was a powerful exploratoryistiaal tool used in this particular
study, which provided an approximation of structilnat exists between variables. The factor
analysis revealed potential latent variables tlesdd in the investigation of the research
guestions and subsequent data analysis.

The factors present from the managerial perspectinebe summarized as follows:
several items of openness constructs consisteméyged from the analysis showing the
importance of expanding from individuals to an migational environment with managers
who support innovation and encourage its adoptimer than resist it. The openness factor
was constantly coupled with future orientation etais supporting the organization’s
readiness for change and the positioning of tharaegtion to work on changes; it represents
a clear sense of direction that managers havedeggthe business and how it has been
shared with employees of the XYZ Tier 1 suppliemfi There was one item in the creativity
construct related to management that emerged eésbéatd appears to be significant. This is
related to how the organization provides an envirent that promotes an employee’s ability
to function creatively, which results in respeanfrleadership. The combination of those
emerged managerial factors is significant but diiprovide the highest association score
with the successful development of innovative pasluThe managerial transformed
variable shows a correlation of 0.496. The tramsé sum of managerial factor (SUMMF)
can explain about a 25% variation on the successfutlopment of innovative components
for ICE. It was necessary to couple the manag&abrs with the technical factor in order
to obtain the best association results with theesgful development of innovative

components for ICE.
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The factors present from the technical perspecirebe summarized as follows: the
items of technical enabler constructs related éckthowledge management systems
consistently showed up in the different analysesfioming that the organization’s ability to
allow explicit knowledge to be created, storedjieged, and transferred to other members in
the organization is significant. Few items asseciatith the technical capabilities also
appear to be significant and are related to a gaiadf technical expertise in the
organization with aptitude to use adequate stat&afart technologies. The transformed sum
of technical factors (SUMTF) can explain about 72the variation on the successful
development of innovative components for ICE. Temion of technical factors isolated
did not draw the best association with the sucoésisfvelopment of innovative components
for ICE. In order to achieve the best associatesulits, it was necessary to couple the
technical factors with the managerial factor.

The fact that it was necessary to mix elementsarfagerial and technical constructs
to develop a combined latent variable that provisi@gerior results with the successful
development of innovative components reinforcegtineciples of socio-technical theory
that organization subsystems must work in tanderthi® best organization results.

The following factors from the managerial perspextiid not appear to be
significant: risk-taking, which is the act of doisgmething that involves danger or risk in
order to achieve a goal, and proactiveness, whielmiorganization’s pursuit of business
opportunities, whether related or unrelated t@itsent product lines, coupled with the
aggressive posturing relative to competitors. Batbes showed a good association with the
other managerial factors but did not emerge agewwsthy factor when correlated with the

successful development of innovative component$3&:. Most likely the risk-taking and
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proactiveness would be more significant if the syrinstrument were directed to
organization strategic assessment. The items delateechnical strength associated with the
measurement of an organization’s technologicalstment in development, an
organization’s productive investment in R&D, andngarison against major competitors did
not appear to be significant. Arguably, the tecah@enter’s respondents who work
specifically on the engineering daily technical ldrages might not have the in-depth
knowledge related to the technological investmantsa competitor’s full assessment.

The PACE award did not present a substantial adroel with the successful
development of innovative components; howevehé@nged the relationship between the
technical factors and successful development afuative components for ICE. Itis
essential to mention that the PACE award is a faa$t evaluation, which provides
recognition of a technology that has already bespiayed and recognized by the customer
and the market. The PACE award did not drive tim@wation process development in the
front end of innovation; however, it collects inmwmation related to success technology
deployment in the back end and recognizes it. $hit, it is irrefutable that the PACE award
creates an ongoing internal question dialogue anttmm¢echnology cross function teams
looking for the next potential technology, suitatdecompete in the next year's PACE award
event. It confirmed the findings that the PACEmiped the association between the
technical factors and the successful developmemnaivative components for ICE.

Customer integration did not show significant ctatiens with the successful
development of innovative components but modertitedelationship between the technical
or managerial factors’ association with the sudeg¢sievelopoment of innovative

components for ICE. In the literature review (Clea&), it was found that the customer
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integration impact on innovation, particularly hretautomotive industry, can be positive or
negative, depending on the customer and supplieioeship. Even though the previous
studies had been conducted mostly using the cussop®rception, the present study based
on the supplier perception confirmed that the austointegration can indeed be not
effective and/or can be negative in nature. It sujga the Lau et al. 2010 statement that
“external integration processes on product inn@vatire much more uncertain in literature.
Some suggest that supplier and customer integrat®positively related”, but by contrast
“other argues that product innovation may be canstd by supplier and customer
integration (p. 762). Occasionally the responsebmnegative because it leads to limited
strategic choices in product development or engagémith customers that are not
embracing innovation.

The government regulations did not show significamtelation with the successful
development of innovative components but modertitedelationship between the technical
or managerial factors’ association with the sudcgsievelopment of innovative components
for ICE.

In summary, a number sfatistical tools were used to narrtve technical and
managerial factor contributions to the succesfukettgopment of innovative components for
ICE. It was found that the contribution was notitad to one isolated factor but a
combination of factors that together promoted gomdelation with the successful
development of innovative components for ICE. Ftbemanagerial perpsective, “openess”
and “future orientation” were important factorst lmhen combined with specific technical
enabler factors increased the correlation valueveare statistically significant. The

combined items—openness 1 (“In this organizati@iséance in developing new ideas is
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readily available”), openness 2 (“This organizati®open to changes”), future orientation 2
(“This organization conveys a clear sense of futlirection to employees”), creativity 4 (“In
this organization our ability to function creatiye$ respected by the leadership”), technical
enabler 4 (“In this organization the Knowledge Mgement System provides rapid
responses”), and technical capability 5 (“My workuyp has access to adequate state-of-the-
art technologies”)—suggested that it was possiblgptimize the association that can explain
a 52.9% variation of successful development of uative components for ICE.
Recommendation for Future Research

The results of this study are significant sinaeibforces the existence of essential
items from the managerial and technical realm @inatassociated with the successful
development of innovative components. The followiegommendation resulting from this
study should be considered:

1. Expand the application of the developed surmefrument to other similar Tier 1
suppliers that develop components for internal agstibn engines in order to validate the
conclusions drawn from this case study.

2. Consider future studies also in Tier 1 supplédnoad to verify and confirm
whether the identified factors are common betweAraNd other global Tier 1 suppliers that
work with similar ICE components.

3. Consider a similar study for Tier 1 suppliersovdlevelop components not directly
related to ICE but part of the automotive applmwati

4. Expand the study to other subsystems in thentzgtion; for example, include the

production subsystem, the maintenance subsystahtharsupportive subsystem, to compare
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and contrast the organization’s perspective froifieidint populations inside the
organization.

5. Expand the study to members of automotive sappBsociations to understand the
typical trends in this industry.

6. Expand the study to confirm the impact of cusomtegration association with
the successful development of innovative componientsher Tier 1 supplier firms.

7. Expand the study to confirm the impact of gowaent regulations’ association
with the successful development of innovative congmds in other Tier 1 supplier firms.

8. Add additional questions/statements on the sunatrument that represent the
latent variable clustered on the significant itdmosn the factors analysis and verify whether
the correlation is greater than the ones reportedis present study.

Implications

In general, the studies in the area of product ldgveent innovation are concentrated
on the automotive customer’s perception. Thoughstudy was focused narrowly on the
managerial and technical subsystems of a XYZ Tiudplier firm, the findings have
implications beyond this particular firm. They opgée discussion to review and consolidate
the main combined factors from either the manaberitechnical realm that drives the
process of innovation from the supplier’s perspectlThe consolidation of such factors
would help to better understand the balance betweamrr and knowledge in the Tier 1
supplier’s technical centers and promote the besi@ation with the successful development
of innovative components for ICE.

In addition, the study opens the discussion toeng\the effect of customer

integration related to innovation within suppli@rgpective and verify whether the
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correlations with the successful development obwative components follow the same
expectations from the customer’s perspective.

The study also has implications related to theegowent regulation where the
correlation with the successful development of irative components showed not being
significant from the supplier technical center pexdive, raising the question of how

government needs might be better communicatecetd@igr 1 supplier base
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Appendix A — Human Subjects Approval Request Form

The Eastern Michigan Human Subjects Approval Regoasn is available for download at:

http://www.ord.emich.edu/downloads/downloads subdmansubjects

/emu forms/UHSRC app iform.pdf
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Appendix B — UHSRC Approval

RESEARCH @ EMU

UHSRC Determination: EXPEDMTED INITIAL APPROVAL
DATE: April 17, 2015
TO: Carmo Ribeiro, PhD

Eastern Michigan University

Re: UHSRC: # 7286421
Category: Expedited
Approval Date: Apnl 16, 2015
Expiration Date: April 15, 2016

Title: Understanding the Relationship Between Technical and Managerial Factors and
Product Innowvation at a Tier 1 Engine Supplier

Your research project. entitled Understanding the Relationship Between Technical and Managerial
Factors and Product Innovation at a Tier 1 Engine Supplier, has been approved in accordance with all
applicable federal regulations.

This approval included the following:

1. Enroliment of 98 subjects to participate in the approved profocol.

2. Use of the following study measures: Undersfanding the Relationzhip befween Technical and
Managenal Faciors and Product Innovaiion af @ Tier 1 Engine Supplier - Survey

3. Use of the following stamped recruitment matenals: Recruit Participant Templiate and Sonipt
4. Use of the stamped: Informed Consent Form

Renewals: This approval is valid for one year and expires on Aprl 15, 2018. ¥ you plan to continue your
study beyond April 15, 2016, you must submit a Continuing Review Form by March 18, 20168 to ensure
the approval does not lapse.

Modifications: All changes must be approved pror to implementation. I you plan o make amy mimor
changes, you must submit a Minor Modification Form. For any changes that alier study design or any
study instruments, you must submit 3 Human Subjects Approval Request Form. These forms ars
available through IRBMet on the LHSREC website.,

Problems: All major deviations from the reviewsd protocol, unanticipated problems, adverse svents,
subject complaints, or other problems that may increase the risk to human subjects or change the
category of review must be reporied io the UHSRC via an Event Report form, available through IRBMet
on the UHSRC website

Follow-up: If your Expedited research project is not completed and closed after three vears, the UHSRC
office requires a new Human Subjects Approval Request Form prior to approving a continuation
beyond thres years.

Please use the UHSRC number listed above on any forms submitted that relate to this project. or on any
correspondence with the UHSRE office.

Good luck in your research. if we can be of further assistance, please contact us at T34-487-3000 or via
e-mail at human subjectsfiemich.edu. Thank you for your cooperation.

Sincerely,

Jennifer Kelilman Fritz, PFhD
Chair
University Human Subjects Review Commitiss
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Appendix C — Survey Instrument Consent

Informed Consent Form

The person in charge of this study is Carmo Ribé&armo Ribeiro is a student at Eastern Michigan
University. His faculty adviser is Dr. Daniel FisldThroughout this form, this person will be reéekr
to as the “investigator.”

Purpose of the studyThe purpose of this research study is to invesitiad association of technical
and managerial factors to the successful developaiénnovative ICE components at a Tier 1
supplier firm.

What will happen if | participate in this study?
Participation in this study involves answering a/sy instrument that might take about 20 minutes.
What are the anticipated risks for participation?

There are no anticipated physical or psychologis#k to participation. The primary risk of
participation in this study is a potential losscoffidentiality. You not have to answer any quagtio
that make you uncomfortable or that you do not wamtnswer.

Are there any benefits to participating?
You will not directly benefit from participating ithis research.

The identification of critical managerial and ocheical factors related to product innovation will
benefit Tier 1 suppliers’ organization in regardsdgsources managing. The contribution of this
research is that it will center on the supplierspective and investigate the specific ways in which
innovation occurs from inside out.

What are the alternatives to participation?
The alternative is not to participate.
How will my information be kept confidential?

We will keep your information confidential by usiagcode to label data with the code linked to
identifiable information in a key stored separafetyn data. Your information will be stored in a
password protected computer. We will make evergrefd keep your information confidential;
however, we cannot guarantee confidentiality. Tineag be instances where research oversight
officials have access to ensure participant primest but this should occurs, no personally
identifying information would be provided.

The results of this research may be publisheded t@r teaching. Identifiable information will nog
used for these purposes.

Storing study information for future use
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We would like to store your information from thisidy for future use related to Technology
Management. Your information will be labeled witk@de and not your name. Your information will
be stored in a password-protected or locked filurle-identified information may also be shared
with researchers outside of Eastern Michigan UsiteerPlease initial below whether or not you
allow us to store your information:

Yes No
Are there any costs to participation?
Participation will not cost you anything.
Will | be paid for participation?
You will not be paid to participate in this resdastudy.
Study contact information

If you have any questions about the research, gawcontact the Principal Investigator, Carmo
Ribeiro, at cribeiro@emich.edu or by phone at 7384319. You can also contact Dr. Daniel Fields,
at dfields@emich.edar by phone at 734 487 3102.

For questions about your rights as a research &ylbntact the Eastern Michigan University Human
Subjects Review Committee (UHSRC) at human.suli@etsich.edwor by phone at 734-487-3090.

Voluntary participation

Participation in this research study is your choieu may refuse to participate at any time, even
after signing this form, with no penalty or lossheefits to which you are otherwise entitled. You
may choose to leave the study at any time witlose bf benefits to which you are otherwise entitled
If you leave the study, the information you prowddeill be kept confidential. You may request, in
writing, that your identifiable information be dested. However, we cannot destroy any information
that has already been published.

Statement of Consent

| have read this form. | have had an opportunitggh questions and am satisfied with the answers |
received. | give my consent to participate in tieisearch study.

Signatures

Name of Subject

Signature of Subject Date
Name of Research Assistant

Signature of Research Assistant Date
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Appendix D — Survey Instrument

Understanding the Relationship between Technical ahManagerial

Factors and Product Innovation at a Tier 1 Engine 8pplier

This is an anonymous survey instrument. Please leben@ach item to the best of your
knowledge. Responses are neither right nor wrond,ra individual judgments will be
made. Your responses will be kept in absolute denéie and used only to compile
cumulative statistics for this study. Please higiiand check the box that best applies.

under 25
26-35
36-50
51-65
over - 65

Age Group:

L]

| am working as: Director/Manager
Engineer
Technical Specialist

Other:

Product
R&D/Technology
Design

Tests (lab/engine)
Simulation/Analysis
Materials
Application

Other:

| work in:

I work in
components for: Auto engine

Truck engine

Both auto & truck engines
I work in: Engine Bearings
Lighting

Ignition Systems
Engine Rings

Engine Liners
Aluminum Pistons
Steel Pistons

Valve Seat and Guides
Sealing Systems

e e I I o | |
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10

11

12

13

14

15

16

[]  Systems Protection

[] Other:

I am/was involved in a PACE Award recognized compaoent:

For each statement below please high light and khiee box that best applies.

Statement

One of this organization greatest strength
is the development of technically superior
engine components.

In this organization the Knowledge
Management System is easy for anyone
use.

In the last five years our firm has
increased knowledge and skills for
familiar products and technologies.

In this organization the Knowledge
Management System is stable, without
any interruption.

We have a good mix of technical expertise
within our work group in our organization.
In this organization the Knowledge
Management System is available
whenever is needed.

One of our greatest strengths is the ability
to use expertise in a technical or
functional area.

In this organization the Knowledge
Management System provides rapid
responses.

My work group has access to adequate
state-of-the-art technologies.

This organization has a higher level of
annual R&D expenditures in comparisor
with the largest competitor.

This organization has higher proprietary
technology strength in comparison with
the largest competitor.

There is encouragement for patent
initiatives in our organization.

This organization has the appropriate
technical knowledge to compete.

In this organization creative solutions ar:
often adopted.

This organization uses government
regulations to develop component road
maps.

In this organization we are constantly
looking to develop and offer new or
improved products.

Strongly
Disagree

[l

O O o od o d od o o o

Somewhat
Disagree
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O oo o ogd o o od o o o

Neutral

O oo o ogd o o od o o o

[] Yes
[] No

Somewhat
Agree

O O o od o d od o o o

Strongly
Agree

L]

O oo o ogd o o od o o o

| Don't
Know

[

O O o od o d od o o o



17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

32

33

34

35

Our products require integrating the
customer into the value-creation process.

In this organization managers are expec
to be resourceful problem solvers.

Our products require regular discussions
with the customers during the
development process.

Statement

In this organization managers usually take
the initiative by introducing new
administrative techniques.

Most of the products introduced in the
past few years relied on new technology
In this organization managers are always
searching for fresh new ways of looking at
problems

Government regulations are discussed
during component development meeting
This organization effectively ensures that
all managers and employees share the
same vision of the future.

Most of the products introduced in the
past few years have been well accepted
our customer.

This organization has a realistic vision of
the future for all departments and
employees.

Our recently developed product
introductions have been successful in
terms of market share.

This organization encourages innovative
strategies, knowing well that some will
fail.

Most of the people working in
development are aware that component
need to meet government regulations.

Our customers are involved in the value-
creating process right from the start.
This organization likes to implement plai
only if they are very certain that they will
work.

Our recently developed product
introductions have been successful in
terms of customer satisfaction.

In this organization managers take the
initiative in an effort to shape the
environment to the organization’s
advantage.

In this organization our ability to function
creatively is respected by the leadership.

In this organization managers are often
first to introduce new ideas.

[
[l
[

Strongly
Disagree

[l

O O od o o d o o od o

[]

[]
[
[]

Somewhat
Disagree

[

O O Ood o o o o d od oo

1 O
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[]
[
[]

Neutral

L]

O O Ood o o o o d od oo

1 O

[
[l
[

Somewhat
Agree

L]

O O od o o d o o od o

L] O

[]
[
[]

Strongly
Agree

L]

O O Ood o o o o d od oo

1 O

[
[l
[

| Don’t
Know

[l

O O od o o d o o od o

L] O



36

37

38

39

40

41

42

43

44

45

46

47

In this organization managers are [] [] [] []
encouraged to use original approaches

when dealing with problems in the

workplace.

In this organization managers are [] [] [] []
constantly seeking new opportunities for

the organization.

This organization establishes a realistic set | ] [] [] []

of future goals for itself.
Strongly  Somewhat Somewhat
Statement Disagree Disagree iz Agree
This organization is always moving [] [] [] []
toward the development of new concepts,

ideas, and approaches.

This organization likes to take big risks.

In this organization assistance in
developing new ideas is readily available.

This organization does not like to play it
safe

This organization conveys a clear sense of
future direction to employees.

This organization is open to changes.

This organization is responsive to
changes.

This organization believes that higher
risks are worth taking for higher payoffs.

This organization has a reputation of |:| |:| D
being innovative.

O O0O000O0
O 0O0O000O0O
O 0O0O000O0O
I Y I B

Thank you for your time and participation.

Technology Capability — based on Kyrgidou, (2013).

Technology Strength — based on Matsuno, (2014e(tafe construct).

Knowledge Management Systems (Technical Enablbgsed on Choi et.al (2008).
Managerial Innovation Climate — based on Ruvid.e2914) plus Song (2014).
Customer integration — based on Stock (2013).

Successful development of innovative ICE componrestiale based on Benedetto (1999) / Song (2014).

[

[]
[]

Strongly
Agree

L]

N I B I B O A

[Note: the construct names will be removed andjtiestions will be mixed up prior to

survey administration].
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Appendix E — Pl - Research Study Introduction

Fellow,

As part of completing my PhD program in Technolddgnagement, |
need your assistance to provide information coreprfdechnical and
managerial nature. The input will be used to addresearch questions
associated with my dissertation on "UnderstandmegRelationship between
Technical and Managerial Factors and Product Intmvat a Tier 1 Engine
Supplier". The purpose of the study is to brin@ ipérspective the way a
“XYZ” Tier 1 supplier balances the participationtethnical and managerial
factors to be more innovative.

| need your input by completing a short internalvey. The survey does
not require any identifying personal informatiordamill be distributed
electronically by a Research Assistant next fewsdagluding an informed
consent form. | avoid to use the internet surveskpges (e.g. survey Monkey)
in order to preserve the email addresses.

Your input is important in this process and anyinfation provided will
be kept confidential, and used exclusively forlepose of the research. If you
are interested in the results, please contact mhé aill be glad to share the
conclusions when become available.

Thank you for participating. | really appreciataiy@ssistance in this
process.

Carmo Ribeiro, MLS, NPDP
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Appendix F — RA - Research Study Introduction

Hello,

My name is XXX YYY and | am a summer intern workiag the Steel Piston team
at Plymouth Technical Center.

I am writing this as a follow up to the email CarRibeiro sent out last week
regarding his study concerning “Understanding teatonship between Technical and
Managerial Factors and Product Innovation at a Tiengine Supplier.” Attached to this
email is a copy of a survey (for data collectiomgmses) and a consent form. Your input is
very important in this process and any informatoovided will be kept strictly confidential
and used solely for research purposes. The suey NOT request any identifying personal
information. If you choose to aid Carmo in this eador, you may send me your completed
survey electronically byune 5". | can also come to pick them personally if itriere
convenient.

When filling out the survey keep the following innd:

1. Mark your answers by selecting the box adjacetiieéaesponse you wish to
choose, highlighting the desired box, and repladimgth an “x.”

2. By submitting a completed copy of the survey yai@nsidered to be
automatically agreeing with the information on tdemsent form and do NOT
need to return a signed document.

Thank you for your support,

XXXYYY

171



Appendix G — Detailed Demographics Charts

Frequency Table

Management or Engineer

Cumulative
Frequency Percent Valid Percent Percent
Valid Director/Manager 22 40.0 40.0 40.0
Technical
Specialist/Engineer 82 582 58.2 982
Other 1 1.8 1.8 100.0
Total 55 100.0 100.0
Age Group
Cumulative
Frequency Percent Valid Percent Percent
Valid under 25 1 1.8 1.8 1.8
26-35 12 21.8 21.8 236
36-50 17 30.9 30.9 545
51-65 22 40.0 40.0 94.5
over 65 3 55 5.5 100.0
Total 55 100.0 100.0
Function
Cumulative
Frequency Percent Valid Percent Percent
Valid Product 7 12.7 127 12.7
R&D/Technology 18 327 32.7 455
Design 1 1.8 1.8 473
Test (lab/engine) 4 7.3 7.3 545
Simulation/Analysis 1 1.8 1.8 56.4]
Application 14 25.5 25.5 81.8
Multiple Function 10 18.2 18.2 100.0
Total 55 100.0 100.0
Product Application
Cumulative
Frequency Percent Valid Percent Percent
Valid Auto Engines 12 21.8 21.8 21.8
Truck Engines 12 21.8 21.8 436
Both Auto and Truck
Engines 31 56.4 56.4 100.0
Total 55 100.0 100.0
Type of Component
Cumulative
Frequency Percent Valid Percent Percent
Valid engine bearings 2 3.6 3.6 3.6
ignition systems 3 55 5.5 9.1
engine rings 2 3.6 3.6 12.7
aluminum pistons 3 55 55 18.2
steel pistons 14 25.5 25.5 43.6
valve seat and guides 1 1.8 1.8 455
sealing systems 11 20.0 20.0 65.5
multiple products 19 345 345 100.0
Total 55 100.0 100.0
PACE Award involvment
Cumulative
Frequency Percent Valid Percent Percent
Valid YES 28 50.9 50.9 50.9
NO 26 47.3 47.3 98.2
99 1 1.8 1.8 100.0
Total 55 100.0 100.0
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Appendix H — Detailed Cronbach’s Alpha Analysis

RELIABILITY

VARIABLES=TECAPA1 TECAPA2 TECAPA3 TECAPA4 TECAPAS5 TECAPA6 TECHSTREN1

TECHSTREN2 KMS1 KMS2 KMS3 KMS4
SCALE'ALL VARIABLES")
ALL MODEL=ALPHA.

Case Processing Summary

N %
Cases Valid 27 49.1
Excluded® 28 50.9
Total 55 100.0

a. Listwise deletion based on all variables in the

procedure.
Reliability Statistics
Cronbach's Alpha N of ltems
.831 12
RELIABILITY

VARIABLES=MANCREATE1 MANCREATE2 MANCREATE3 MANCEEAMANCREATES
MANCREATE6 MANCREATE7 MANOPEN1 MANOPEN2 MANOPENBI®EN4 MANORIENT1
MANORIENT2 MANORIENT3 MANORIENT4 MANRISKT1 MANRISRTMANRISKT3 MANRISKT4
MANPROACT1 MANPROACT2 MANPROACT3 MANPROACT4

SCALE'ALL VARIABLES")
ALL MODEL=ALPHA.

Case Processing Summary

N %
Cases Valid 34 61.8
Excluded® 21 38.2
Total 55 100.0

a. Listwise deletion based on all variables in the

procedure.
Reliability Statistics
Cronbach's Alpha N of ltems
912 23
RELIABILITY

VARIABLES=TECAPA1 TECAPA2 TECAPA3 TECAPA4 TECAPAS TECAPAG

SCALE'ALL VARIABLES')
ALL MODEL=ALPHA.
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Scale: ALL VARIABLES

Case Processing Summar

N %
Cases Valid 51 92.7
Excluded? 4 7.3
Total 55 100.0
a. Listwise deletion based on all variables in the
procedure.
Reliability Statistics
Cronbach's Alpha N of ltems
.735 6
RELIABILITY
VARIABLES=TECHSTREN1 TECHSTREN2
SCALE'ALL VARIABLES")
ALL MODEL=ALPHA.
Case Processing Summary
N %
Cases Valid 33 60.0
Excluded® 22 40.0
Total 55 100.0
a. Listwise deletion based on all variables in the
procedure.
Reliability Statistics
Cronbach's Alpha N of ltems
.644 2
RELIABILITY
VARIABLES=KMS1 KMS3 KMS2 KMS4
SCALE'ALL VARIABLES')
ALL/MODEL=ALPHA.
Scale: ALL VARIABLES
Case Processing Summary
N %
Cases Valid 42 76.4
Excluded® 13 23.6
Total 55 100.0

a. Listwise deletion based on all variables in the

procedure.
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Reliability Statistics

Cronbach's Alpha N

of ltems

.907

RELIABILITY

VARIABLES=MANCREATE1 MANCREATE3 MANCREATE5 MANCEREATANCREATE?2

MANCREATE4 MANCREATEG
SCALE'ALL VARIABLES")
ALL MODEL=ALPHA.

Scale: ALL VARIABLES

Case Processing Summar

N %
Cases Valid 45 81.8
Excluded? 10 18.2
Total 55 100.0
a. Listwise deletion based on all variables in the
procedure.
Reliability Statistics
Cronbach's Alpha N of ltems
.759 7
RELIABILITY
VARIABLES=MANOPEN1 MANOPEN2 MANOPEN3 MANOPEN4
SCALE'ALL VARIABLES')
ALL MODEL=ALPHA.
Scale: ALL VARIABLES
Case Processing Summary
N %
Cases Valid 49 89.1
Excluded® 6 10.9
Total 55 100.0

a. Listwise deletion based on all variables in the

procedure.
Reliability Statistics
Cronbach's Alpha N of ltems
.846 4

RELIABILITY
VARIABLES=MANORIENT1 MANORIENT2 MANORIENT3 MANORIEN

SCALE'ALL VARIABLES")
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ALL MODEL=ALPHA.
Scale: ALL VARIABLES

Case Processing Summary

N %
Cases Valid 48 87.3
Excluded® 7 12.7
Total 55 100.0
a. Listwise deletion based on all variables in the
procedure.
Reliability Statistics
Cronbach's Alpha N of ltems
.813 4
RELIABILITY
VARIABLES=MANRISKT2 MANRISKT3 MANRISKT4 MANRISKT1
SCALE'ALL VARIABLES')
ALL MODEL=ALPHA.
Scale: ALL VARIABLES
Case Processing Summary
N %
Cases Valid 50 90.9
Excluded® 5 9.1
Total 55 100.0

a. Listwise deletion based on all variables in the

procedure.
Reliability Statistics
Cronbach's Alpha N of ltems
723 4
RELIABILITY

VARIABLES=MANPROACT1 MANPROACT2 MANPROACT3 MANPRODAC

SCALE'ALL VARIABLES")
ALL MODEL=ALPHA.

Scale: ALL VARIABLES

Case Processing Summary
N %
Cases Valid 47 85.5
Excluded® 8 14.5
Total 55 100.0
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a. Listwise deletion based on all variables in the

procedure.
Reliability Statistics

Cronbach's Alpha N of ltems

.678 4

RELIABILITY
VARIABLES=GOVEREG1 GOVEREG2

SCALE'ALL VARIABLES')
ALL MODEL=ALPHA.

Scale: ALL VARIABLES

Case Processing Summar

N %
Cases Valid 38 69.1
Excluded? 17 30.9
Total 55 100.0

a. Listwise deletion based on all variables in the

procedure.
Reliability Statistics
Cronbach's Alpha N of ltems
.547 2
RELIABILITY

VARIABLES=CUSTINTE1 CUSTINTE2 CUSTINTE3
SCALE'ALL VARIABLES")
ALL MODEL=ALPHA.
Scale: ALL VARIABLES

Case Processing Summary

N %
Cases Valid 44 80.0
Excluded® 11 20.0
Total 55 100.0

a. Listwise deletion based on all variables in the

procedure.
Reliability Statistics
Cronbach's Alpha N of ltems
.542 3
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RELIABILITY
VARIABLES=DEVEINNO1 DEVEINNO2 DEVEINNO3 DEVEINNO4

SCALE'ALL VARIABLES')
ALL MODEL=ALPHA.

Scale: ALL VARIABLES

Case Processing Summar

N %
Cases Valid 37 67.3
Excluded? 18 32.7
Total 55 100.0

a. Listwise deletion based on all variables in the
procedure.
Reliability Statistics

Cronbach's Alpha N of ltems

.687 4
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Appendix | — Detailed one sample “t” test

Test Value = 0

95% Confidence Interval of the

Difference

t df Sig. (2-tailed) |Mean Difference Lower Upper
PACE Award involvement 21.586 53 .000 1.481 1.34 1.62
Age Group 26.028 54 .000 3.255 3.00 3.51
Function 11.965 54 000 4.455 3.71 5.20
Management or Engineer 22.784 54 .000 1.618 1.48 1.76
Product Application 21.176 54 .000 2.345 2.12 2.57
Type of Component 22.048 54 .000 8.200 7.45 8.95
TC1 36.659 53 .000 4.315 4.08 4.55
TC2 44.022 53 .000 4.296 4.10 4.49
TC3 33.553 53 .000 3.963 3.73 4.20
TC4 49.939 54 .000 4.600 4.42 4.78
TCS5 27.824 54 .000 3.636 3.37 3.90
TC6 35.761 52 .000 4.170 3.94 4.40
TS1 14.550 32 .000 2.606 2.24 2.97
TS2 21.118 a2 .000 3.372 3.05 3.69
TS3 26.669 53 .000 4.019 3.72 4.32
TEL 18.323 45 .000 3.217 2.86 3.57
TE2 15.806 49 .000 2.740 2.39 3.09
TE3 17.191 a4 .000 2.711 2.39 3.03
TE4 15.751 47 000 2.667 2.33 3.01
MANCR1 28.678 53 000 3.648 3.39 3.90
MANCR2 34.628 52 000 4.094 3.86 4.33
MANCR3 46.449 54 000 4.201 4.11 4.48
MANCR4 28.261 53 000 3.815 3.54 4.09
MANCRS5 37.121 53 000 3.852 3.64 4.06
MANCR6 24.049 48 000 3.163 2.90 3.43
MANCR?7 34.189 54 000 3.873 3.65 4.10
MANOP1 21.857 51 000 3.327 3.02 3.63
MANOP2 21.533 52 000 3.321 3.01 3.63
MANOP3 32.583 54 000 3.564 3.34 3.78
MANOP4 21.951 52 000 3.170 2.88 3.46
MANFO1 25.718 49 000 3.540 3.26 3.82
MANFO2 23.601 54 000 3.382 3.09 3.67
MANFO3 21.275 53 .000 3.185 2.88 3.49
MANFO4 26.185 51 .000 3.385 3.13 3.64
MANRT1 21.448 50 .000 2.706 2.45 2.96
MANRT2 24.908 51 .000 3.577 3.29 3.87
MANRT3 16.429 53 .000 2.130 1.87 2.39
MANRT4 19.261 53 .000 2.333 2.09 2.58
MANRTS 22.018 a7 .000 3.167 2.88 3.46
MANPAL 29.258 50 .000 3.588 3.34 3.83
MANPA2 27.955 49 .000 3.580 3.32 3.84
MANPA3 22.299 51 .000 3.000 2.73 3.27
MANPA4 20.677 50 .000 2.980 2.69 3.27
GR1 27.486 40 .000 3.780 3.50 4.06
GR2 18.441 45 .000 2.913 2.59 3.23
GR3 28.365 46 000 4.043 3.76 4.33
CUSTINTEL 30.589 47 000 4.021 3.76 4.29
CUSTINTE2 41.729 52 000 4.321 4.11 453
CUSTINTE3 25.221 48 000 3.204 2.95 3.46
SDIC1 27.396 53 000 3.722 3.45 3.99
SDIC2 41.994 51 000 4.212 4.01 4.41
SDIC3 34.600 41 000 4.119 3.88 4.36
sSDIC4 42.836 48 000 4.143 3.95 4.34
SuMTC 57.190 51 000 17.13462 16.5331 17.7361
SUMTS 19.941 32 000 5.90909 5.3055 6.5127
SUMTE 18.530 41 000 11.47619 10.2255 12.7269
SUMMANCR 46.206 44 000 26.91111 25.7373 28.0849
SUMMANOP 26.863 48 000 13.26531 12.2724 14.2582
SUMMANFO 27.933 47 000 13.37500 12.4117 14.3383
SUMMANRT 27.034 49 .000 10.64000 9.8491 11.4309
SUMMANPA 33.943 46 .000 13.29787 12.5093 14.0865
SUMGR 27.187 37 .000 6.84211 6.3322 7.3520
SUMCUSTINTE 40.791 43 .000 11.52273 10.9530 12.0924
SUMSDIC 40.413 36 000 16.13514 15.3254 16.9449
SUMTF 32.552 26 .000 42.66667 39.9725 45.3609
SUMMF 34.334 33 .000 77.17647 72.6033 81.7496
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Appendix J — T test comparison Technical Factor vesus Managerial Factors

DATASET ACTIVATE DataSetl

T-TEST

TESTVAL=0

MISSING=ANALYSIS
VARIABLES=SUMTECHNICAL SUMMANAGERIAL
CRITERIA=CI.95)

T-Test
One-Sample Statistics
N Mean Std. Deviation Std. Error Mean
SUMTF 27 42.6667 6.81063 1.31071
SUMMFE 34 77.1765 13.10672 2.24778
One-Sample Test
Test Value = 0
95% Confidence Interval of the
Difference
t df Sig. (2-tailed) Mean Difference Lower Upper
SUMTF 32.552 26 .000 42.66667 39.9725 45.3609
SUMMF 34.334 33 .000 77.17647 72.6033 81.7496
T-TEST
TESTVAL=0

MISSING=LISTWISE
VARIABLES=SUMTECHNICAL SUMMANAGERIAL
CRITERIA=CI.95)

T-Test
One-Sample Statistics

N Mean Std. Deviation Std. Error Mean
SUMTF 17 41.4118 6.28549 1.52445
SUMMF 17 78.6471 11.31338 2.74390

One-Sample Test
Test Value =0
95% Confidence Interval of the
Difference

t df Sig. (2-tailed) Mean Difference Lower Upper
SUMTF 27.165 16 .000 41.41176 38.1801 44.6435
SUMMF 28.663 16 .000 78.64706 72.8303 84.4639
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Appendix K — RQ 5 —Detailed Charts — Strength Corrétion Analysis

Correlations

SUMSDIC SUMTE

SUMSDIC Pearson Correlation 1 .267
Sig. (2-tailed) .218
Sum of Squares and Cross-
oroducts 212.324 80.391
Covariance 5.898 3.654
N 37 23

SUMTF Pearson Correlation .267 1
Sig. (2-tailed) .218

Sum of Squares and Cross-
80.391 1206.000

products

Covariance 3.654 46.385

N 23 27

Correlations
SUMSDIC SUMTF

SUMSDIC Pearson Correlation 1 .052

Sig. (2-tailed) .878

Sum of Squares and Cross-

oroducts 116.200 5.364

Covariance 6.116 .536

N 20 11
SUMTF Pearson Correlation .052 1

Sig. (2-tailed) .878

Sum of Squares and Cross-
5.364 380.308

products
Covariance .536 31.692
N 11 13

USE ALL

COMPUTE filter_$=(PACE = 2)

VARIABLE LABELS filter_$ 'PACE = 2 (FILTER)'
VALUE LABELS filter_$ 0 'Not Selected' 1 'Selected'
FORMATS filter_$ (f1.0)

FILTER BY filter_$

EXECUTE

CORRELATIONS
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VARIABLES=SUMDEVEINNO SUMTECHNICAL
PRINT=TWOTAIL NOSIG

STATISTICS DESCRIPTIVES XPROD
MISSING=PAIRWISE

Correlations

SUMSDIC SUMTF
SUMSDIC Pearson Correlation 1 497
Sig. (2-tailed) .100
Sum of Squares and Cross-
77.438 87.333
products
Covariance 5.163 7.939
N 16 12
SUMTF Pearson Correlation 497 1
Sig. (2-tailed) .100
Sum of Squares and Cross-
87.333 805.500
products
Covariance 7.939 61.962
N 12 14
EXECUTE.
CORRELATIONS
VARIABLES=SUMDEVEINNO SUMTECHNICAL
PRINT=TWOTAIL NOSIG
STATISTICS DESCRIPTIVES XPROD
MISSING=PAIRWISE
Correlations
SUMSDIC SUMTF
SUMSDIC Pearson Correlation 1 .267
Sig. (2-tailed) .218
Sum of Squares and Cross-
212.324 80.391
products
Covariance 5.898 3.654
N 37 23
SUMTF Pearson Correlation .267 1
Sig. (2-tailed) .218
Sum of Squares and Cross-
80.391 1206.000
products
Covariance 3.654 46.385
N 23 27
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Correlations

SUMSDIC SUMTF
SUMSDIC Pearson Correlation 1 .558
Sig. (2-tailed) .118
Sum of Squares and Cross-
86.438 52.556
products
Covariance 5.763 6.569
N 16 9
SUMTF Pearson Correlation .558 1
Sig. (2-tailed) .118
Sum of Squares and Cross-
52.556 344.727
products
Covariance 6.569 34.473
N 9 11
USE ALL
COMPUTE filter_$=(SUMCUSTINTE = 2)
VARIABLE LABELS filter_$ 'SUMCUSTINTE = 2 (FILTER)'
VALUE LABELS filter_$ 0 'Not Selected' 1 'Selected'
FORMATS filter_$ (f1.0)
FILTER BY filter_$
EXECUTE
CORRELATIONS
VARIABLES=SUMDEVEINNO SUMTECHNICAL
PRINT=TWOTAIL NOSIG
STATISTICS DESCRIPTIVES XPROD
MISSING=PAIRWISE
Correlations
SUMSDIC SUMTF
SUMSDIC Pearson Correlation 1 197
Sig. (2-tailed) .519
Sum of Squares and Cross-
69.529 30.615
products
Covariance 4.346 2.551
N 17 13
SUMTF Pearson Correlation 197 1
Sig. (2-tailed) .519
Sum of Squares and Cross-
30.615 772.929
products
Covariance 2.551 59.456
N 13 14
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FILTER OFF

USE ALL

EXECUTE

CORRELATIONS

VARIABLES=SUMDEVEINNO SUMMANAGERIAL
PRINT=TWOTAIL NOSIG

STATISTICS DESCRIPTIVES
MISSING=PAIRWISE

Correlations

SUMSDIC SUMMF
SUMSDIC Pearson Correlation 1 496"
Sig. (2-tailed) .009
N 37 27
SUMMF Pearson Correlation 496" 1
Sig. (2-tailed) .009
N 27 34
**_Correlation is significant at the 0.01 level (2-tailed).
USE ALL
COMPUTE filter_$=(PACE = 1)
VARIABLE LABELS filter_$ 'PACE = 1 (FILTER)'
VALUE LABELS filter_$ 0 'Not Selected' 1 'Selected'
FORMATS filter_$ (f1.0)
FILTER BY filter_$
EXECUTE.
CORRELATIONS
VARIABLES=SUMDEVEINNO SUMMANAGERIAL
PRINT=TWOTAIL NOSIG
STATISTICS DESCRIPTIVES
MISSING=PAIRWISE
Correlations
SUMSDIC SUMMF
SUMSDIC Pearson Correlation 1 421
Sig. (2-tailed) .092
N 20 17
SUMMF Pearson Correlation 421 1
Sig. (2-tailed) .092
N 17 22
USE ALL

COMPUTE filter_$=(PACE = 2)

VARIABLE LABELS filter_$ 'PACE = 2 (FILTER)'
VALUE LABELS filter_$ 0 'Not Selected' 1 'Selected'
FORMATS filter_$ (f1.0)

FILTER BY filter_$

EXECUTE
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CORRELATIONS
VARIABLES=SUMDEVEINNO SUMMANAGERIAL
PRINT=TWOTAIL NOSIG
STATISTICS DESCRIPTIVES
MISSING=PAIRWISE

Correlations

SUMSDIC SUMMEF
SUMSDIC Pearson Correlation 1 .486
Sig. (2-tailed) .185
N 16 9
SUMMF Pearson Correlation .486 1
Sig. (2-tailed) .185
N 9 11
RECODE SUMCUSTINTE (8 thru 11=1) (12 thru 15=2)
EXECUTE
CORRELATIONS
VARIABLES=SUMDEVEINNO SUMMANAGERIAL
PRINT=TWOTAIL NOSIG
STATISTICS DESCRIPTIVES
MISSING=PAIRWISE
Correlations
SUMSDIC SUMMF
SUMSDIC Pearson Correlation 1 486
Sig. (2-tailed) .185
N 16 9
SUMMF Pearson Correlation .486 1
Sig. (2-tailed) .185
N 9 11
CORRELATIONS
VARIABLES=SUMDEVEINNO SUMMANAGERIAL
PRINT=TWOTAIL NOSIG
MISSING=PAIRWISE
Correlations
SUMSDIC SUMMF
SUMSDIC Pearson Correlation 1 486
Sig. (2-tailed) .185
N 16 9
SUMMF Pearson Correlation .486 1
Sig. (2-tailed) .185
N 9 11
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FILTER OFF
USE ALL
EXECUTE

CORRELATIONS
VARIABLES=SUMDEVEINNO SUMMANAGERIAL
PRINT=TWOTAIL NOSIG
MISSING=PAIRWISE

Correlations

SUMSDIC SUMMF
SUMSDIC  Pearson Correlation 1 496"
Sig. (2-tailed) .009
N 37 27
SUMMF Pearson Correlation 496" 1
Sig. (2-tailed) .009
N 27 34

**_Correlation is significant at the 0.01 level (2-tailed).

RECODE SUMCUSTINTE (8 thru 11=1) (12 thru 15=2)

EXECUTE
USE ALL

COMPUTE filter_$=(SUMCUSTINTE = 1)

VARIABLE LABELS filter_$ 'SUMCUSTINTE = 1 (FILTER)'
VALUE LABELS filter_$ 0 'Not Selected' 1 'Selected'
FORMATS filter_$ (f1.0)
FILTER BY filter_$

EXECUTE

CORRELATIONS
VARIABLES=SUMDEVEINNO SUMMANAGERIAL
PRINT=TWOTAIL NOSIG
MISSING=PAIRWISE

Correlations

SUMSDIC SUMMFE
SUMSDIC Pearson Correlation 1 697
Sig. (2-tailed) .012
N 16 12
SUMMF Pearson Correlation 697 1
Sig. (2-tailed) .012
N 12 15

*.Correlation is significant at the 0.05 level (2-tailed).
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COMPUTE filter_$=(SUMCUSTINTE =2)

VARIABLE LABELS filter_$ 'SUMCUSTINTE =2 (FILTER)'
VALUE LABELS filter_$ 0 'Not Selected' 1 'Selected'
FORMATS filter_$ (f1.0)

FILTER BY filter_$

EXECUTE

CORRELATIONS

VARIABLES=SUMDEVEINNO SUMMANAGERIAL
PRINT=TWOTAIL NOSIG

MISSING=PAIRWISE

Correlations

SUMSDIC SUMME
SUMSDIC Pearson Correlation 1 314
Sig. (2-tailed) .320
N 17 12
SUMMF Pearson Correlation 314 1
Sig. (2-tailed) .320
N 12 15
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Appendix L — RQ 6 —Detailed Charts — Strength Corré&ation Analysis

CORRELATIONS

VARIABLES=SUMDEVEINNO SUMTECHNICAL
PRINT=TWOTAIL NOSIG

MISSING=PAIRWISE

Notes
Output Created 25-JUL-2015 14:24:56
Comments
Input Data C:\Users\admin\Desktop\undestand99SUM.
sav

Active Dataset DataSetl

Filter <none>

Weight <none>

Split File <none>

N of Rows in Working Data File 59

Missing Value Handling Definition of Missing User-defined missing values are treated as
missing.

Cases Used Statistics for each pair of variables are
based on all the cases with valid data for
that pair.

Syntax CORRELATIONS
/VARIABLES=SUMDEVEINNO
SUMTECHNICAL
/PRINT=TWOTAIL NOSIG
IMISSING=PAIRWISE.
Resources Processor Time 00:00:00.03
Elapsed Time 00:00:00.03
Correlations
SUMSDIC SUMTF

SUMSDIC Pearson Correlation 1 .267

Sig. (2-tailed) .218

N 37 23
SUMTF Pearson Correlation .267 1

Sig. (2-tailed) .218

N 23 27
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FREQUENCIES VARIABLES=SUMGOVEREG
TATISTICS=RANGE MINIMUM MAXIMUM MODE
FORMAT=LIMIT50)

ORDER=ANALYSIS

COMPUTE filter_$=(SUMGOVEREG = 1)
VARIABLE LABELS filter_$ 'SUMGOVEREG =1 (FILTER)'
VALUE LABELS filter_$ 0 'Not Selected' 1 'Selected'
FORMATS filter_$ (f1.0)

FILTER BY filter_$

EXECUTE

CORRELATIONS

VARIABLES=SUMDEVEINNO SUMTECHNICAL
PRINT=TWOTAIL NOSIG

MISSING=PAIRWISE

Correlations

SUMSDIC SUMTF
SUMSDIC Pearson Correlation 1 564
Sig. (2-tailed) .029
N 21 15
SUMTF Pearson Correlation 564" 1
Sig. (2-tailed) .029
N 15 16

*.Correlation is significant at the 0.05 level (2-tailed).

USE ALL

COMPUTE filter_$=(SUMGOVEREG = 2)
VARIABLE LABELS filter_$ 'SUMGOVEREG = 2 (FILTER)'
VALUE LABELS filter_$ 0 'Not Selected' 1 'Selected'
FORMATS filter_$ (f1.0)

FILTER BY filter_$

EXECUTE

CORRELATIONS

VARIABLES=SUMDEVEINNO SUMTECHNICAL
PRINT=TWOTAIL NOSIG

MISSING=PAIRWISE

Correlations

SUMSDIC SUMTF
SUMSDIC Pearson Correlation 1 .060
Sig. (2-tailed) .910
N 9 6
SUMTF Pearson Correlation .060 1
Sig. (2-tailed) .910
N 6 8
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RECODE SUMGOVEREG (3 thru 6=1) (7 thru 9=2).
EXECUTE

USE ALL

COMPUTE filter_$=(SUMGOVEREG =1)
VARIABLE LABELS filter_$ 'SUMGOVEREG =1 (FILTER)'
VALUE LABELS filter_$ 0 'Not Selected' 1 'Selected'
FORMATS filter_$ (f1.0)

FILTER BY filter_$

EXECUTE

CORRELATIONS

VARIABLES=SUMDEVEINNO SUMTECHNICAL
PRINT=TWOTAIL NOSIG

MISSING=PAIRWISE

Correlations

SUMSDIC SUMTF
SUMSDIC Pearson Correlation 1 564"
Sig. (2-tailed) .029
N 21 15
SUMTF Pearson Correlation 564" 1
Sig. (2-tailed) .029
N 15 16

*. Correlation is significant at the 0.05 level (2-tailed).

USE ALL

COMPUTE filter_$=(SUMGOVEREG =2)
VARIABLE LABELS filter_$ 'SUMGOVEREG =2 (FILTER)'
VALUE LABELS filter_$ 0 'Not Selected' 1 'Selected'
FORMATS filter_$ (f1.0)

FILTER BY filter_$

EXECUTE

CORRELATIONS

VARIABLES=SUMDEVEINNO SUMTECHNICAL
PRINT=TWOTAIL NOSIG

MISSING=PAIRWISE

Correlations

SUMSDIC SUMTF
SUMSDIC Pearson Correlation 1 .060
Sig. (2-tailed) .910
N 9 6
SUMTF Pearson Correlation .060 1
Sig. (2-tailed) .910
N 6 8
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FILTER OFF

USE ALL

EXECUTE

CORRELATIONS
VARIABLES=SUMDEVEINNO SUMTECHNICAL
PRINT=TWOTAIL NOSIG

MISSING=PAIRWISE

Correlations

SUMSDIC SUMTF
SUMSDIC Pearson Correlation 1 .267
Sig. (2-tailed) .218
N 37 23
SUMTF Pearson Correlation .267 1
Sig. (2-tailed) .218
N 23 27
CORRELATIONS
VARIABLES=SUMDEVEINNO SUMMANAGERIAL
PRINT=TWOTAIL NOSIG
MISSING=PAIRWISE
Correlations
SUMSDIC SUMMFE
SUMSDIC  Pearson Correlation 1 496"
Sig. (2-tailed) .009
N 37 27
SUMMF Pearson Correlation 496" 1
Sig. (2-tailed) .009
N 27 34

**_Correlation is significant at the 0.01 level (2-tailed).

RECODE SUMGOVEREG (3 thru 7=1) (8 thru 9=2)
EXECUTE

CORRELATIONS

VARIABLES=SUMDEVEINNO SUMMANAGERIAL
PRINT=TWOTAIL NOSIG

MISSING=PAIRWISE.
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Correlations

SUMSDIC SUMMEF
SUMSDIC Pearson Correlation 1 496"
Sig. (2-tailed) .009
N 37 27
SUMMF Pearson Correlation 496" 1
Sig. (2-tailed) .009
N 27 34

**_Correlation is significant at the 0.01 level (2-tailed).

USE ALL

COMPUTE filter_$=(SUMGOVEREG =2)

VARIABLE LABELS filter_$ 'SUMGOVEREG =2 (FILTER)'
VALUE LABELS filter_$ 0 'Not Selected' 1 'Selected'
FORMATS filter_$ (f1.0)

FILTER BY filter_$

EXECUTE

USE ALL

COMPUTE filter_$=(SUMGOVEREG =1)

VARIABLE LABELS filter_$ 'SUMGOVEREG =1 (FILTER)'
VALUE LABELS filter_$ 0 'Not Selected' 1 'Selected'
FORMATS filter_$ (f1.0)

FILTER BY filter_$

EXECUTE

CORRELATIONS

VARIABLES=SUMDEVEINNO SUMMANAGERIAL
PRINT=TWOTAIL NOSIG

MISSING=PAIRWISE

Correlations

SUMSDIC SUMME

SUMSDIC Pearson Correlation 1 .460

Sig. (2-tailed) .055

N 21 18
SUMMF Pearson Correlation .460 1

Sig. (2-tailed) .055

N 18 20
USE ALL

COMPUTE filter_$=(SUMGOVEREG =2)

VARIABLE LABELS filter_$ 'SUMGOVEREG =2 (FILTER)'
VALUE LABELS filter_$ 0 'Not Selected' 1 'Selected'
FORMATS filter_$ (f1.0)

FILTER BY filter_$

EXECUTE

CORRELATIONS

VARIABLES=SUMDEVEINNO SUMMANAGERIAL
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PRINT=TWOTAIL NOSIG
MISSING=PAIRWISE

Correlations

SUMSDIC SUMMEF
SUMSDIC Pearson Correlation 1 .627
Sig. (2-tailed) .258
N 9 5
SUMMF Pearson Correlation .627 1
Sig. (2-tailed) .258
N 5 7
FILTER OFF
USE ALL
EXECUTE
RECODE SUMGOVEREG (3 thru 6=1) (7 thru 9=2)
EXECUTE
RECODE SUMGOVEREG (3 thru 6=1) (7 thru 9=2)
EXECUTE
USE ALL

COMPUTE filter_$=(SUMGOVEREG = 1)
VARIABLE LABELS filter_$ 'SUMGOVEREG =1 (FILTER)'
VALUE LABELS filter_$ 0 'Not Selected' 1 'Selected'

FORMATS filter_$ (f1.0)
FILTER BY filter_$
EXECUTE
CORRELATIONS

VARIABLES=SUMDEVEINNO SUMMANAGERIAL

PRINT=TWOTAIL NOSIG
MISSING=PAIRWISE

Correlations

SUMSDIC SUMMEF
SUMSDIC Pearson Correlation 1 .460
Sig. (2-tailed) .055
N 21 18
SUMMF Pearson Correlation .460 1
Sig. (2-tailed) .055
N 18 20

USE ALL

COMPUTE filter_$=(SUMGOVEREG = 2)
VARIABLE LABELS filter_$ 'SUMGOVEREG = 2 (FILTER)'
VALUE LABELS filter_$ 0 'Not Selected' 1 'Selected'

FORMATS filter_$ (f1.0)
FILTER BY filter_$
EXECUTE
CORRELATIONS
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VARIABLES=SUMDEVEINNO SUMMANAGERIAL
PRINT=TWOTAIL NOSIG
MISSING=PAIRWISE

Correlations

SUMSDIC SUMMF
SUMSDIC Pearson Correlation 1 .627
Sig. (2-tailed) .258
N 9 5
SUMMF Pearson Correlation .627 1
Sig. (2-tailed) .258
N 5 7
FILTER OFF
USE ALL
EXECUTE
CORRELATIONS

VARIABLES=SUMDEVEINNO SUMCUSTINTE
PRINT=TWOTAIL NOSIG
MISSING=PAIRWISE

Correlations

SUMSDIC SUMCUSTINTE
SUMSDIC Pearson Correlation 1 -.330
Sig. (2-tailed) .061
N 37 33
SUMCUSTINTE Pearson Correlation -.330 1
Sig. (2-tailed) .061
N 33 44

USE ALL

COMPUTE filter_$=(PACE = 1)

VARIABLE LABELS filter_$ 'PACE = 1 (FILTER)'
VALUE LABELS filter_$ 0 'Not Selected' 1 'Selected'
FORMATS filter_$ (f1.0)

FILTER BY filter_$

EXECUTE

CORRELATIONS
VARIABLES=SUMDEVEINNO SUMCUSTINTE
PRINT=TWOTAIL NOSIG

MISSING=PAIRWISE

Correlations

SUMSDIC SUMCUSTINTE
SUMSDIC Pearson Correlation 1 -.400
Sig. (2-tailed) 111
N 20 17
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SUMCUSTINTE Pearson Correlation -.400

Sig. (2-tailed) 111

N 17

22

USE ALL

COMPUTE filter_$=(PACE = 2)

VARIABLE LABELS filter_$ 'PACE = 2 (FILTER)'
VALUE LABELS filter_$ 0 'Not Selected' 1 'Selected'
FORMATS filter_$ (f1.0)

FILTER BY filter_$

EXECUTE

CORRELATIONS
VARIABLES=SUMDEVEINNO SUMCUSTINTE
PRINT=TWOTAIL NOSIG

MISSING=PAIRWISE

Correlations

SUMSDIC

SUMCUSTINTE

SUMSDIC Pearson Correlation 1
Sig. (2-tailed)

N 16

-.422
117
15

SUMCUSTINTE Pearson Correlation -.422

Sig. (2-tailed) 117

N 15

1

21

FILTER OFF

USE ALL

EXECUTE

CORRELATIONS
VARIABLES=SUMDEVEINNO SUMGOVEREG
PRINT=TWOTAIL NOSIG
MISSING=PAIRWISE

Correlations

SUMSDIC

SUMGR

SUMSDIC Pearson Correlation 1
Sig. (2-tailed)

N 37

.190
.313
30

SUMGR Pearson Correlation .190

Sig. (2-tailed) .313

N 30

38

USE ALL

COMPUTE filter_$=PACE = 1)

VARIABLE LABELS filter_$ 'PACE = 1 (FILTER)'
VALUE LABELS filter_$ 0 'Not Selected' 1 'Selected'
FORMATS filter_$ (f1.0)
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FILTER BY filter_$

EXECUTE

CORRELATIONS
VARIABLES=SUMDEVEINNO SUMGOVEREG
PRINT=TWOTAIL NOSIG
MISSING=PAIRWISE

Correlations

SUMSDIC SUMGR
SUMSDIC Pearson Correlation 1 124
Sig. (2-tailed) .649
N 20 16
SUMGR Pearson Correlation 124 1
Sig. (2-tailed) .649
N 16 20
USE ALL
COMPUTE filter_$=(PACE = 2)
VARIABLE LABELS filter_$ 'PACE = 2 (FILTER)'
VALUE LABELS filter_$ 0 'Not Selected' 1 'Selected'
FORMATS filter_$ (f1.0)
FILTER BY filter_$
EXECUTE
CORRELATIONS
VARIABLES=SUMDEVEINNO SUMGOVEREG
PRINT=TWOTAIL NOSIG
MISSING=PAIRWISE
Correlations
SUMSDIC SUMGR
SUMSDIC Pearson Correlation 1 .042
Sig. (2-tailed) .891
N 16 13
SUMGR Pearson Correlation .042 1
Sig. (2-tailed) .891
N 13 17
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Appendix M — Overall Factor Total variance explainel

Total Variance Explained

Rotation Sums

of Squared
Initial Eigenvalues Extraction Sums of Squared Loadings Loadings?®

Factor Total % of Variance Cumulative % Total % of Variance | Cumulative % Total

1 11.085 25.194 25.194 10.616 24.127 24.127 8.543]
2 3.366 7.651 32.844 2776 6.310 30.437 2.964
3 2.928 6.654 39.499 2421 5.502 35.939 4731
[4 2711 6.161 45.660 2.260 5.136 41.076 5.924
[5 2416 5.492 51.151 1.894 4.305 45.381 3.271
6 2.180 4.955 56.106

7 1.688 3.837 59.943

@ 1.557 3.538 63.481

9 1.352 3.074 66.555

10 1.278 2.906 69.461

11 1.161 2.640 72.100

12 1.113 2.530 74.630

13 1.020 2.318 76.948

14 978 2.222 79.170

15 .936 2.126 81.297

16 .858 1.951 83.247

17 .813 1.848 85.095

18 734 1.669 86.764

19 .623 1.415 88.179

20 .600 1.364 89.543

21 .558 1.267 90.811

22 530 1.204 92.015

23 444 1.009 93.024

24 417 .947 93.972

25 342 a77 94.749

26 .305 .693 95.442

27 292 .664 96.105

28 264 .600 96.705

29 244 .555 97.260

30 .203 461 97.721

31 .165 .376 98.097

32 149 .339 98.436

33 138 314 98.750

34 .108 .245 98.995

35 .092 .209 99.204

36 072 .164 99.367

37 069 .158 99.525

38 053 21 99.646

39 048 110 99.756

40 037 .083 99.839

41 024 .054 99.892

42 020 .045 99.938

43 .016 .036 99.973

44 .012 .027 100.000

Extraction Method: Principal Axis Factoring.
a. When factors are correlated, sums of squared loadings cannot be added to obtain a total variance.
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Appendix N — Technical Factor Total variance explaied

Total Variance Explained

Rotation Sums

of Squared
Initial Eigenvalues Extraction Sums of Squared Loadings Loadings®

Factor Total % of Variance Cumulative % Total % of Variance | Cumulative % Total

1 4658 23.288 23.288 4194 20.972 20.972 3.752)
[2 2.379 11.895 35.183 1.882 9.408 30.380 2,660
3 2.303 11.514 46.697 1.690 8.452 38.832 1.857
[4 1.484 7.418 54115 875 4376 43208 1.466
[5 1.186 5.928 60.043

6 1.075 5375 65.418

7 953 4766 70.184

B 856 4278 74.462

[0 832 4161 78.623

10 732 3.658 82.281

11 628 3.140 85.422

12 558 2.788 88.210

13 535 2,676 90.886

14 451 2.255 93.141

15 367 1.833 94.974

16 250 1.249 96.223

17 240 1.201 97.423

18 221 1.105 98.528

19 172 858 99.386

[20 123 614 100.000

Extraction Method: Principal Axis Factoring.
a. When factors are correlated, sums of squared loadings cannot be added to obtain a total variance.
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Appendix O — Managerial Factor Total variance explaned

Total Variance Explained

Rotation Sums

of Squared
Initial Eigenvalues Extraction Sums of Squared Loadings Loadings®

Factor Total % of Variance Cumulative % Total % of Variance | Cumulative % Total

1 8.655 27.920 27.920 8.187 26.411 26.411 7.775
2 2.962 9553 37.473 2.400 7.741 34152 2.267
[3 2528 8.156 45.629 1.954 6.302 40.454 3583
[4 1.958 6.317 51.946 1.424 4593 45.046 2.110
5 1.641 5.294 57.240

6 1.502 4.845 62.085

7 1.277 4120 66.205

B 1.119 3.608 69.814

el 1.064 3.433 73.246

10 1.017 3.281 76.527

11 899 2.900 79.427

12 742 2.394 81.822

13 688 2.219 84.040

14 656 2.115 86.156

15 557 1.798 87.953

16 544 1.754 89.707

17 464 1.496 91.203

18 403 1.300 92,503

19 386 1.247 93.750

[20 307 990 94.739

[21 280 904 95.643

[22 254 819 96.462

[23 237 764 97.226

[24 180 582 97.808

[25 158 510 98.318

[26 127 409 98.727

[27 119 384 99.111

28 101 327 99.438

[29 080 259 99.697

[30 059 191 99.888

[31 035 112 100.000

Extraction Method: Principal Axis Factoring.
a. When factors are correlated, sums of squared loadings cannot be added to obtain a total variance.
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Appendix P — Correlations of SDIC, GR, Customer itegration, TF and MF

Descriptive Statistics

Mean Std. Deviation N
SUMSDIC 16.1351 2.42856 37
SUMGR 6.8421 1.55140 38
SUMCUSTINTE 11.5227 1.87379 44
SUMTF 42.6667 6.81063 27
SUMMF 77.1765 13.10672 34

Correlations

SUMSDIC | SUMGR [ SUMCUSTINTE | SUMTF | SUMMF
SUMSDIC Pearson Correlation 1 136 -.237 267 496"
Sig. (2-tailed) 473 .185 218 .009
N 37 30 33 23 27
SUMGR Pearson Correlation 136 1 399 411 265
Sig. (2-tailed) 473 .019 .046 182
N 30 38 34 24 27
SUMCUSTINTE  Pearson Correlation -.237 399" 1 -.040 .001
Sig. (2-tailed) .185 .019 851 997
N 33 34 44 25 30
SUMTF Pearson Correlation .267 4117 -.040 1 .358
Sig. (2-tailed) 218 046 851 158
N 23 24 25 27 17
SUMMF Pearson Correlation 496" .265 .001 .358 1
Sig. (2-tailed) .009 182 997 .158
N 27 27 30 17 34

**_Correlation is significant at the 0.01 level (2-tailed).

*, Correlation is significant at the 0.05 level (2-tailed).

Table — Correlation of SUMMF and SUMSDIC
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