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ABSTRAK

Persaingan global yang semakin sengit telah mendedahkan firma di seluruh
dunia, termasuklah pengilang di Malaysia, dengan pelbagai cabaran yang baru.
Persekitaran yang mencabar ini telah mendorong para pengilang untuk menguna
pakai strategi pembuatan tertentu yang terbukti berkesan seperti pelaksanaan
teknik pengilangan lean, penambahan teknologi pengilangan dan penggunaan
fleksibiliti yang strategik. Dalam hal pengilang lean di Malaysia, tidak banyak
kajian yang telah dilakukan untuk mengenal pasti formula yang terbaik bagi
mengatasi cabaran yang semakin banyak dalam persekitaran perniagaan. Dalam
kajian ini, ketiga-tiga strategi yang dikenal pasti, iaitu teknik pengilangan lean,
teknologi pengilangan dan fleksibiliti yang strategik, telah diteliti secara
mendalam sebagai faktor yang bersepadu yang boleh memberikan kesan yang
positif terhadap prestasi pengilang. Kerangka kajian ini menyelidik kesan
pendekatan bersepadu dan strategi terhadap prestasi pengilang lean di Malaysia.
Data dikutip menerusi kaedah tinjauan dengan soal selidik berstruktur diedarkan
kepada pengilang lean di Semenanjung Malaysia. Model persamaan berstruktur
(SEM) digunakan untuk menguji pelbagai model perantaraan. Hasil kajian
memperlihatkan ketiga-tiga strategi memberikan impak yang signifikan dan
bertindak sebagai perantara antara faktor persekitaran luaran dengan prestasi
pengilang. Dapatan kajian turut menekankan beberapa hubungan
‘quasiparodixical’ yang menarik. Pengilang lean di Malaysia memilih
pendekatan yang lebih berhati-hati dalam pelaksanaan teknologi pengilangan.
Mereka lebih cenderung untuk menggunakan teknologi pengilangan dalam
keadaan persekitaran perniagaan yang lebih stabil dan menganggap fleksibiliti
yang strategik sebagai tidak membantu meningkatkan prestasi. Kajian ini
menghasilkan model ramalan yang kukuh untuk menjelaskan kesan perantara
strategi pengilangan terhadap faktor persekitaran luar dan prestasi pengilangan
yang bermanfaat untuk membantu pengurusan syarikat sebegini. Batasan utama
kajian ini ialah jumlah bilangan responden yang kecil. Penyelidikan akan datang
perlu menggunakan dimensi yang lebih luas untuk mengukur prestasi,
termasuklah menambah strategi pembuatan yang lain sebagai sebahagian
daripada kerangka kajian serta membesarkan skop kajian untuk meningkatkan
generalisasi hasil penyelidikan.

Kata kunci: Malaysia, pengilangan lean, teknologi, fleksibiliti yang strategik



ABSTRACT

The growing global competition has presented firms around the world, including
manufacturers in Malaysia, with unprecedented challenges to ensure survival.
Such a challenging environment should propel these manufacturers to adapt
certain, well-proven manufacturing strategies, such as lean manufacturing, the
inclusion of manufacturing technology and the appliance of a strategic level of
flexibility. With respect to Malaysia insufficient research has been done on what
are the winning formulae to overcome the mounting challenges in the business
environment. In this study, all three identified strategies — lean, manufacturing
technology and strategic flexibility — were investigated in depth as integrated
factors that could positively improve manufacturing performance. The research
framework examined the impact of such an integrated and strategic approach on
the performance of Malaysian manufacturers. Data was collected using survey
method, through the distribution of structured questionnaires to lean
manufacturers in Peninsula Malaysia. Structural equation modeling (SEM) was
used to test multiple mediator models the results of which indicated that all three
strategies had a significant impact and mediated the relationship between
external environmental factors and manufacturing performance. The results from
this study also emphasized several interesting quasi-paradoxical relationships
that implied that Malaysian lean manufacturers preferred a cautious approach
towards manufacturing technology implementation, preferring to incorporate
technology in a more stable business environment and viewed strategic
flexibility as unfavorable toward performance improvement. This study
produced a strong predictive model that explained the mediation impact of
manufacturing strategies on external environmental factors and manufacturing
performance that would be useful to those managing such companies. The main
limitation found in this research was the small number of respondents. Future
research should focus on a wider dimension for performance measurement,
include additional manufacturing strategies as part of the research framework
and enlarge the scope of this study in order to increase the generalizability of the
research outcome.

Key words: Malaysia, lean manufacturing, technology, strategic flexibility
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CHAPTER ONE

INTRODUCTION

1.0  Background of Study

Malaysia’s development has been largely fuelled by export-led growth.
However, globalization has increasingly intensified competition and has
sharpened the distinction between victors and losers. As a nation, Malaysia
is an open economy, which depends heavily on external trade to achieve its
economic growth (Al-Yousif, 1999; Choong, Zulkornain & Khim-Shen,
2003; Yusoff, 2005; Liang, Abdul Ghani, Jusoh & Chin, 2011; Talib, 2012).
Given the openness of its economy, the negative wealth effects of the global
crisis on demand and world trade have resulted in a decline in Malaysia’s
industrial production and manufacturing exports. Due to a relatively small
population, Malaysia’s domestic market is insufficient to finance additional
growth for its economy. Consequently, international trade has been crucial
in the development of the Malaysian economy, and foreign trade has been a
significant and substantially increasing portion of the nation’s gross
domestic product (GDP) over the last three decades (Talib, 2012). The
findings from a study by Hamid (2010) suggest that trade is an important
variable in promoting economic growth for Malaysia; hence, its exposure to
international instability is inevitable. Due to such heavy dependence on
external trade, Malaysia’s economy can be considered sensitive to any
external shocks that could range from economic crises to intensifying global

competition.
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APPENDIX 1 - Survey Cover Letter
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APPENDIX 11l - Normality Test

Kolmogorov-Smirnov? Shapiro-Wilk
Statistic df Sig. Statistic df Sig.
F1 .213 85 .000 .895 85 .000
F2 .265 85 .000 .862 85 .000
F3 231 85 .000 .884 85 .000
F4 248 85 .000 .882 85 .000
F5 .269 85 .000 .858 85 .000
NF1 247 85 .000 .883 85 .000
NF2 .258 85 .000 .851 85 .000
NF3 228 85 .000 .863 85 .000
NF4 .235 85 .000 .896 85 .000
NF5 .263 85 .000 .880 85 .000
SUPP1 227 85 .000 .882 85 .000
SUPP2 243 85 .000 874 85 .000
SUPP3 170 85 .000 .902 85 .000
SUPP4 277 85 .000 734 85 .000
SUPP5 278 85 .000 735 85 .000
SUPP6 .200 85 .000 .904 85 .000
JIT1 .209 85 .000 894 85 .000
JIT2 .230 85 .000 .887 85 .000
JIT3 .198 85 .000 .906 85 .000
JIT4 .238 85 .000 .890 85 .000
JITS 224 85 .000 .890 85 .000
JIT6 .184 85 .000 .901 85 .000
JIT7 193 85 .000 .909 85 .000
CUSTINV1 .238 85 .000 .821 85 .000
CUSTINV2 .185 85 .000 .899 85 .000
CUSTINV3 .202 85 .000 .898 85 .000
CUSTINV4 .282 85 .000 824 85 .000
CUSTINV5 .245 85 .000 .869 85 .000
CUSTINV6 249 85 .000 .887 85 .000
CUSTINV7 244 85 .000 .890 85 .000
CUSTINV8 215 85 .000 .880 85 .000
PULL1 .245 85 .000 .868 85 .000
PULL2 .268 85 .000 832 85 .000
PULL3 219 85 .000 871 85 .000
PULL4 .240 85 .000 .857 85 .000
FLOW1 .245 85 .000 .870 85 .000
FLOW?2 228 85 .000 .888 85 .000
FLOW3 .282 85 .000 .832 85 .000
FLOW4 291 85 .000 .857 85 .000
FLOWS5 .246 85 .000 .858 85 .000
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Normality test (Continued)

Kolmogorov-Smirnov? Shapiro-Wilk
Statistic df Sig. Statistic df Sig.
SETUP1 .256 85 .000 .837 85 .000
SETUP2 .286 85 .000 .843 85 .000
SETUP3 .207 85 .000 .894 85 .000
SETUP4 .164 85 .000 .891 85 .000
SETUP5 224 85 .000 879 85 .000
SPC1 195 85 .000 914 85 .000
SPC2 .208 85 .000 .907 85 .000
SPC3 .204 85 .000 .889 85 .000
SPC4 .220 85 .000 .866 85 .000
SPC5 249 85 .000 .837 85 .000
EMPINV1 273 85 .000 .851 85 .000
EMPINV2 337 85 .000 798 85 .000
EMPINV3 .355 85 .000 782 85 .000
EMPINV4 .320 85 .000 .812 85 .000
TPM1 .287 85 .000 .849 85 .000
TPM2 .255 85 .000 .823 85 .000
TPM3 .289 85 .000 .807 85 .000
TPM4 .255 85 .000 .859 85 .000
CAPCHA1 .289 85 .000 .835 85 .000
CAPCHA2 197 85 .000 .904 85 .000
CAPCHA3 211 85 .000 .902 85 .000
CAPCHA4 .200 85 .000 .903 85 .000
PROEFF1 297 85 .000 .847 85 .000
PROEFF2 .246 85 .000 .856 85 .000
PROEFF3 195 85 .000 .890 85 .000
PROEFF4 232 85 .000 .893 85 .000
PROEFF5 .183 85 .000 910 85 .000
PROEFF6 .182 85 .000 .910 85 .000
PRODEV1 .201 85 .000 .902 85 .000
PRODEV2 .206 85 .000 .910 85 .000
PRODEV3 .237 85 .000 .878 85 .000
PRODEV4 .206 85 .000 .909 85 .000
IEPT1 .280 85 .000 741 85 .000
IEPT2 254 85 .000 814 85 .000
IEPT3 .209 85 .000 .827 85 .000
IEPT4 .259 85 .000 .785 85 .000
IEPTS .216 85 .000 .838 85 .000
IEPT6 225 85 .000 812 85 .000
IEPT7 .183 85 .000 .852 85 .000
PD1 163 85 .000 .882 85 .000
PD2 .226 85 .000 811 85 .000
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Normality test (Continued)

Kolmogorov-Smirnov? Shapiro-Wilk

Statistic df Sig. Statistic df Sig.

PD3 .200 85 .000 .843 85 .000
HVAT1 195 85 .000 .853 85 .000
HVAT2 .156 85 .000 .887 85 .000
HVAT3 182 85 .000 .891 85 .000
HVAT4 154 85 .000 .888 85 .000
HVATS 157 85 .000 .889 85 .000
LVAT1 216 85 .000 851 85 .000
LVAT2 .203 85 .000 .835 85 .000
LVAT3 .205 85 .000 827 85 .000
LVAT4 .185 85 .000 .890 85 .000
ED1 183 85 .000 .908 85 .000
ED2 .204 85 .000 .903 85 .000
ED3 243 85 .000 .892 85 .000
ED4 .201 85 .000 .898 85 .000
ED5 249 85 .000 876 85 .000
EH1 279 85 .000 .850 85 .000
EH2 .284 85 .000 .838 85 .000
EH3 .284 85 .000 .836 85 .000
EH4 .201 85 .000 .903 85 .000
EH5 261 85 .000 .865 85 .000
EH6 224 85 .000 .887 85 .000
EH7 194 85 .000 .903 85 .000
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APPENDIX IV — Descriptive statistic and skewness test result

N Minimum Maximum Mean Std. Deviation Skewness

Statistic Statistic Statistic Statistic Std.Error Statistic Statistic Std.Error
F1 85 1 5 3.46 0.101 0.933 -0.148 0.261
F2 85 1 5 3.39 0.092 0.846 -0.122 0.261
F3 85 1 5 3.44 0.097 0.892 -0.367 0.261
F4 85 1 5 34 0.098 0.902 -0.092 0.261
F5 85 1 5 3.34 0.085 0.78 -0.069 0.261
NF1 85 1 5 345 0.098 0.906 -0.428 0.261
NF2 85 1 5 334 0.089 0.825 -0.583 0.261
NF3 85 1 5 321 0.09 0.832 -0.418 0.261
NF4 85 1 5 3.13 0.106 0.973 -0.107 0.261
NF5 85 1 5 345 0.115 1064 -0.618 0.261
SUPP1 85 1 5 3.68 0.117 1082 -0.485 0.261
SUPP2 85 1 5 3.46 0.104 0.958 -0.629 0.261
SUPP3 85 1 5 3.29 0.134 1233 -0.272 0.261
SUPP4 85 1 5 4.25 0.09 0.83 -0.647 0.261
SUPP5 85 1 5 4.24 0.086 0.797 -0.61 0.261
SUPP6 85 1 5 334 0.18 1086 -0.208 0.261
JITl 85 1 5 3.46 0.1 0.92 -0.1m 0.261
JIr2 85 1 5 3.32 0.132 1217 -0.516 0.261
JIT3 85 1 5 3.25 0.108 0.999 -0.152 0.261
JIT4 85 1 5 3.55 0.117 1075 -0.553 0.261
JIT5 85 1 5 32 0.097 0.897 0.097 0.261
JIT6 85 1 5 2.56 0.123 1139 0.183 0.261
JIr7 85 1 5 3.24 0.121 112 -0.221 0.261
CUSTINV1 85 1 5 4.1 0.09 0.831 -0.839 0.261
CUSTINV2 85 1 5 3 0.45 1336 0.031 0.261
CUSTINV3 85 1 5 3.8 0.121 115 -0.41 0.261
CUSTINV4 85 1 5 3.99 0.101 0.932 -0.86 0.261
CUSTINV5 85 2 5 3.78 0.098 0.905 -0.328 0.261
CUSTINV6 85 1 5 361 0.1 1013 -0.488 0.261
CUSTINV7 85 1 5 3.46 0.18 1086 -0.548 0.261
CUSTINVS 85 1 5 3.72 0.117 1076 -0.585 0.261
PULL1 85 1 5 3.75 0.108 0.999 -0.729 0.261
P ULL2 85 1 5 3.73 0.095 0.878 -0.841 0.261
P ULL3 85 1 5 3.73 0.108 0.993 -0.625 0.261
PULL4 85 1 5 3.68 0.13 1197 -0.806 0.261
FLOW1 85 1 5 371 0.115 1056 -0.748 0.261
FLOW2 85 1 5 3.56 0.121 1 -0.585 0.261
FLOW3 85 1 5 3.73 0.116 1073 -0.833 0.261
FLOW4 85 1 5 3.62 0.1 1023 -0.821 0.261
FLOWS5 85 1 5 3.75 0.122 1122 -0.839 0.261
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APPENDIX IV (Continued)

N Minimum Maximum Mean Std. Deviation Skewness

Statistic Statistic Statistic Statistic Std. Error Statistic Statistic Std. Error
SETUP1 85 1 5 3.76 0.118 1087 -0.994 0.261
SETUP 2 85 1 5 3.79 0.14 1048 -0.961 0.261
SETUP3 85 1 5 3.38 0.113 1046 -0.302 0.261
SETUP 4 85 1 5 3.36 0.139 128 -0.37 0.261
SETUP5 85 1 5 3.48 0.137 1259 -0.582 0.261
SPC1 85 1 5 3.09 0.117 1076 -0.132 0.261
SPC2 85 1 5 3.29 0.12 im -0.343 0.261
SPC3 85 1 5 3.61 0.118 1092 -0.518 0.261
SPC4 85 1 5 3.76 0.119 1098 -0.731 0.261
SPC5 85 1 5 3.74 0.123 1135 -0.97 0.261
EMP INVL 85 1 5 3.76 0.112 1031 -0.911 0.261
EMP INV2 85 1 5 3.58 0.1 0918 -0.83 0.261
EMP INV3 85 1 5 355 0.101 0.932 -0.951 0.261
EMP INV4 85 1 5 3.65 0.1 0.922 -0.899 0.261
TPM1 85 1 5 3.27 0.1 0.918 -0.097 0.261
TPM2 85 2 5 408 0.079 0.727 -0.318 0.261
TPM3 85 2 5 4.06 0.074 0.679 -0.306 0.261
TP M4 85 1 5 3.59 0.104 0.955 -0.763 0.261
CAPCHAL1 85 2 5 3.95 0.085 0.785 -0.52 0.261
CAPCHA2 85 1 5 3.44 0.115 1063 -0.345 0.261
CAPCHA3 85 1 5 3.32 01 104 -0.188 0.261
CAPCHA4 85 1 5 3.29 0.112 1033 -0.357 0.261
PROEFF1 85 1 5 3.56 0.105 0.969 -0.87 0.261
PROEFF2 85 1 5 361 0.103 0.952 -0.752 0.261
PROEFF3 85 1 5 3.46 0.109 1007 -0.387 0.261
P ROEFF4 85 1 5 3.35 0.117 1077 -0.516 0.261
PROEFF5 85 1 5 3.33 0.115 1062 -0.211 0.261
PROEFF6 85 1 5 3.32 0.115 106 -0.181 0.261
PRODEV1 85 1 5 3.48 0.118 1087 -0.381 0.261
PRODEV2 85 1 5 3.09 0.14 1054 -0.192 0.261
PRODEV3 85 1 5 341 0.104 0.955 -0.582 0.261
PRODEV4 85 1 5 3.29 0.122 1121 -0.245 0.261
IEPT1 85 1 5 391 0.148 1368 -0.926 0.261
IEP T2 85 1 5 3.72 0.146 1342 -0.919 0.261
IEPT3 85 1 5 3.72 0.143 1315 -0.842 0.261
IEP T4 85 1 5 3.82 0.43 132 -0.898 0.261
IEPT5 85 1 5 348 0.157 1444 -0.607 0.261
IEPT6 85 1 5 353 0.16 1477 -0.706 0.261
IEPT7 85 1 5 3.49 0.151 1394 -0.568 0.261
PD1 85 1 5 3.27 0.148 1366 -0.334 0.261
PD2 85 1 5 3.78 0.143 1322 -0.938 0.261
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APPENDIX IV (Continued)

N Minimum Maximum Mean Std. Deviation Skewness
Statistic Statistic Statistic Statistic Std.Error Statistic Statistic Std.Error
PD3 85 1 5 3.6 0.148 1365 -0.647 0.261
HVAT1 85 1 5 349 0.15 1385 -0.593 0.261
HVAT2 85 1 5 3.27 0.148 1366 -0.22 0.261
HVAT3 85 1 5 3.3 0.15 1387 -0.182 0.261
HVAT4 85 1 5 3.04 0.152 1401 -0.117 0.261
HVATS 85 1 5 3.2 0.15 1384 -0.05 0.261
LVAT1 85 1 5 3.39 0.16 1473 -0.291 0.261
LVAT2 85 1 5 3.72 0.141 1297 -0.797 0.261
LVAT3 85 1 5 3.68 0.146 1347 -0.803 0.261
LVAT4 85 1 5 3.26 0.139 1283 -0.224 0.261
ED1 85 1 5 3.01 0.13 12 -0.192 0.261
ED2 85 1 5 272 0.112 1031 0.262 0.261
ED3 85 1 5 3.06 0.1 0917 -0.024 0.261
ED4 85 1 5 3.8 0.101 0.928 -0.18 0.261
ED5 85 1 5 322 0.098 0.905 -0.264 0.261
EH1 85 1 5 3.n 0.103 0.951 -0.641 0.261
EH2 85 1 5 3.8 0.109 1009 -0.907 0.261
EH3 85 1 5 3.78 0.106 0.98 -0.908 0.261
EH4 85 1 5 342 0.1m 1028 -0.193 0.261
EH5 85 1 5 2.88 0.116 1074 -0.47 0.261
EH6 85 1 5 26 0.115 106 -0.115 0.261
EH7 85 1 5 2.66 0.124 114 025 0.261
CONTROL 85 1 2 154 0.054 0.501 -0.168 0.261
(I:ﬁ:);;:) 8
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APPENDIX V — Results of Cross loadings on constructs

ED EH F NF FLOW | EMPINV JIT PULL SETUP SPC

ED1 0.760 0467 0.120 0.045 -0.40 -0239 -0.102 0.005 -0.186 -0.190
ED2 0.812 0438 0.286 0278 -0.262 -0233 -0.083 0042 -0.199 -0.81
ED3 0.780 0323 0325 0319 -0223 -0.205 -0.203 0021 -0.229 -0.209
ED4 0.739 0.166 0.264 0.184 -0331 -0.296 -0.180 -0.069 -0.243 -0251
EH4 022 0.700 0.054 0.063 -0.195 -0.204 -0.058 013 -0.166 -0.51
EH6 017 0.501 0.192 0.5 0212 0298 0228 0143 0276 0283
EHT 0491 0.873 0.44 0122 -0.282 -0.248 -0.081 0027 -0.330 -0.326
Fl 0.346 0554 0.871 0672 0070 0.5 0216 036 0164 0161
F2 0.289 0128 0.881 065 0241 0279 0302 0408 0278 0.174

F3 0.209 0087 0.823 0620 0.185 028 0361 0431 0226 0.255

F4 0274 0188 0.868 0644 0207 0280 0272 0338 0.206 014

F5 0251 017 0.845 0622 054 0237 0246 0.369 0107 0.18
NF1 0251 039 0.682 0.806 0.090 0.190 0303 0.284 0142 0.45
NF2 0093 0097 0.657 0.822 0132 0133 0236 0339 009 0.104
NF3 0.284 0229 0591 0.702 0.144 0254 0299 0.285 021 0203
NF4 0.140 0048 0539 0.768 0.183 0329 0387 0.249 0.309 0231
NF5 0.269 0090 0.654 0.759 042 0305 0.296 0.353 0211 0233
FLOWL 0229 -0.205 0202 013 0.872 0668 0439 0537 062 0585
FLOW2 0212 -0.35 0.26 012 0.865 0599 0465 0482 0523 051
FLOW3 -0301 -0.163 0201 0220 0.887 0.705 0567 049 0701 0.658
FLOW4 -0.281 -0.170 0158 0216 0.854 0728 0545 0405 0617 0596
FLOWS 0211 -0219 0163 0083 0.812 0602 0481 0462 0.646 0.553
EMPINVL | -0238 -0.087 0312 0.358 0.753 0.872 06% 0.556 0.767 0710
EMPINV2 031 -0231 0.258 0.266 0670 0.921 0620 0.340 0634 0710
EMPINV3 -0.248 0.12 0202 0.256 0.730 0.920 0605 0392 0.696 0.647
EMPINV4 -0.326 -0.167 0141 0218 0598 0.865 0532 035 0.659 0677
JIT1 -0.075 om 0224 0.261 0359 0355 0.736 0.358 0.387 0282
JIT2 057 0057 0187 0279 0632 077 0.807 0425 0633 0620
JIT3 0.045 0070 028 0334 021 0.356 0.737 0199 0361 0376
JIT4 -0.345 -0.227 0.264 0288 0573 0672 0.770 0.388 070 0681
JITS -002 -0.074 0212 0257 0309 036 0.695 0320 0.345 03711
JIT6 01 0079 030 0336 0303 0439 0.655 0169 031 045
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APPENDIX V (Continued)

ED EH F NF FLOW | EMPINV JIT PULL SETUP SPC

PULL1 0.3 0.229 0248 0.4 0232 0069 0264 0.628 0278 0.060
PULL2 0217 019 0456 0.300 0.93 0074 0.5 0.734 0175 0101
PULL3 0.220 0.207 0503 0433 0240 0.8 0240 0.833 0.260 0.174
PULL4 -0.264 -0.069 0236 0276 0659 0646 0460 0.788 0588 0674
SETUP1 031 0.23 0.8 0231 0.732 0.745 0.566 0577 0.880 0693
SETUP2 035 -0258 0204 0279 0634 0.739 0545 0470 0.882 0656
SETUP3 -0.16 025 0.305 0282 0588 0.704 0643 0.386 0.810 0678
SETUP4 057 -0.095 0184 0227 0486 0492 0486 0.354 0.788 0553
SETUPS -0223 -0.81 0053 0.25 0568 0506 0544 0.376 0.833 0536
SPC1 -0.45 -0.092 0.204 0252 0405 0530 0.501 0.351 0.666 0.733
SPC2 021 -0200 0225 0.49 0404 061 0527 031 0531 0.839
SPC3 -0.54 -0.148 0130 0.43 0654 0683 0565 0.388 0687 0.868
SPC4 -0280 0233 0163 0260 0698 0.765 0595 0482 0.701 0.847
SPC5 -0.303 053 0104 0.178 0630 07w 0565 0481 0.660 0.896
SUPP1 0.025 0.056 062 0573 0270 0463 0332 041 0.376 044
SUPP2 -0.044 -0.046 030 0.261 0298 0349 04% 0.326 0382 0.249
SUPP4 0170 -0078 0.256 0.289 0345 0367 0355 0467 0402 0339
SUPP5 Q. 0.026 0387 0350 0373 0393 044 0549 0452 0322
SUPP6 0023 015 025 0327 0209 0323 0552 0.235 0335 0239
CUSTINV4| -0.30 -0.028 053 0.9 0434 0462 0264 0.330 0407 0392
CUSTINVS | -0.076 018 0212 0240 0506 0386 0322 0.350 0.252 0267
CUSTINVG | 002 -0.036 0090 0.9 0408 0304 0337 035 0279 0301
CUSTINVT | 0299 -0.242 -0.037 -0.079 0589 0535 0455 0.269 0.494 0447
TPM1 -0246 -0.196 008 -0025 0500 0556 0477 0.299 0,605 0547
TPM4 -0244 -0.085 0170 0242 0.569 0.75 0537 0.255 0.590 0667
HVATL 0162 -0.53 0440 0376 0.8 045 0223 0163 059 051
HVAT2 015 -0.089 0503 039% 019 0223 0266 0.203 0.240 0242
HVAT3 0.294 050 0623 0539 0.106 0.064 0.164 0.289 01 0089
HVAT4 03717 01 0659 050 -009 0020 0.26 0201 0061 0090
HVATS 0.144 009 0547 0498 0.174 0.175 0249 0213 025 081

262




APPENDIX V (Continued)

ED EH F NF | FLow |EMPINV | JT | PuL | SETUP | SPC
EPT1 | 096 0B4 | 056 | 058 | 0030 | 08 | 036 | 0B 078 | 0082
EPT2 | oo | om | om | o | o | om 036 | oms | om | o008
EPT3 | 015 085 | o2 | ose2 | o045 | oo | o061 | o004 | 00m | 0066
EPT4 | o2 | o0B8 | o057 | o057 | 0% | o5 | 030 | om0 | 08 | 0065
EPTS | 0269 | 000 | o050 | o0s9 | oo | oxs [ ous | o0m9 087 01
EPT6 | o025 | 0B | o0s% | 038 | oo | o028 | o | 009 014 0.46
EPT7 | om | om6 | os | o3 | oa | om | oz | o2 | oz | om
LVATL | om¢ | oo | oms | o3 | o2 02 oan | oms 029 0.8
AT2 | om 000 | 040 | 036 | 086 0M | 02% 018 0.80 055
AT | om | 000 | o057 | 46 0.56 080 | 02% | 0w | 0099 | om
LVAT4 | o020 | o | osm 04 | 022 020 | 020 | 089 0.5 0.85

D1 | o026 | o0 | os | o | om 0.49 0.96 028 05 0091
PD2 018 088 | o5 | o4 | 0BT | 0.8 | 030 | 0B 0.68 05
PD3 020 om | o5 | o4 | ome | o5 | 03B 0.56 084 01

PRODEVL| 0430 | 047 | o0B8 | oo | 0s6 | o0s7 | o2 | o026 | o488 | 056

PRODEV3| 03w | 0357 | 085 082 | 058 | 0509 | o459 | 01 | o0s6 | 053

PRODEVA| 082 | 036 | o027 | o® | oss | o053 | o | 0% | o058 | 047

PROEFFL| 0357 | 0281 | o028 | o022 | 055 | o063 | o455 [ 02 | ose | 055

PROEFF2 | 035 | 0288 | o083 | o098 | 069 | 060 | o4 | 02 | 055 | 050

PROEFF3 | 0219 | 0290 | o015 023 | o600 | o0s%6 | osu | o0m | os7 | 05%

PROEFF4| 023 | 034 | o020 | 0B9 | 05% | o6 | 0%0 | 0258 | 050 | 0507

PROEFFS | -043 | 0280 | 019 0B6 | os5 | om0 | ose | o3 | osm | o055

PROEFF6| 0472 | 0384 | 0050 | 005 | 05 | 056 | 0489 | 029 | 0% | 0%

CAPCHAL| o005t | M2 | 03B 036 0B | 028 08 | o3 | o0m | 0238

CAPCHA2| 0251 | 0307 | o028 | os6 | o052 | o565 | 038 | 032 | 0558 | 0489

CAPCHA3| 0207 | 0287 | OBL | 00 | 059 | 059 | 038 | 020 | 047 | 03

CAPCHA4| 0296 | 0351 | 026 | 027 | 049 | 064 | o401 | 032 | 0567 | 0464
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APPENDIX V (Continued)

SUPP | CUSTINV TPM HVAT IEPT LVAT PD PRODEV | PROEFF | CAPCHA
ED1 0.4 -0.10 0200 0079 0073 0087 -005 -0.336 -0.343 -0.326
ED2 -0.020 -0.066 -0.190 0251 0317 0231 0.381 -0.370 -0.377 -0.274
ED3 0.002 0.4 -0.305 0254 028 0172 0239 021 -0.283 -0.088
ED4 0182 -0221 -0.190 0.256 0.169 0174 0258 -0.148 -0.283 -0.068
EH4 005 -0.170 -0.235 -0.028 -0.020 -0.049 024 -0.245 0225 -0.163
EH6 0123 058 0323 0.165 0195 0102 0052 -0.039 0.062 0.008
EHT7 001 -0.85 -0.234 -0.026 0120 -0.006 -0.054 -0.509 -0437 -0.398
Fil 0424 0128 0.068 0.686 0544 0555 061 0196 0085 0.248
F2 0542 0175 021 0674 0543 068 0629 0.260 0201 0225
F3 0435 0.084 0.10 0506 0449 0474 058 0.198 0209 0.170
F4 0.368 012 0.16 0442 0458 0385 0475 022 0.40 0258
F5 0321 0.026 0.100 0471 0482 0360 0409 025 012 0.195
NF1 0351 0.068 0.060 0526 0546 0409 0431 0071 0083 0.105
NF2 0341 0103 0021 0.381 0499 0345 0362 0.064 0.104 0.26
NF3 0275 0.066 0.22 0410 0477 0282 038 0.062 038 0173
NF4 055 0267 0182 0371 0446 0242 0352 0.76 0223 020
NF5 0420 081 0180 043 0480 0305 0421 0168 0073 021
FLOWL 0.342 0444 0570 0.086 0075 0147 0.149 0598 0630 0490
FLOW2 0279 0559 058 0.051 001 0.36 0073 0464 0501 0370
FLOW3 0341 0507 0.608 012 0092 0.196 0180 0495 0582 0432
FLOW4 0405 0645 0572 0143 0082 0.160 0210 0538 0.609 0397
FLOWS 0399 0581 0455 0.142 0083 0248 0361 0.680 069 0535
EMPINV1 0556 052 0629 0.I75 0307 057 0237 0.600 0634 0596
EMPINV2 0480 0504 0.705 0.205 011 028 0295 0642 0657 0503
EMPINV3 0494 0552 0.666 012 0169 0212 0235 0591 0.669 0441
EMPINV4 0350 0432 0.728 0032 0.068 -0.05 0092 0537 0577 0539
JITL 0.387 0.382 0.359 011 0193 0.160 0234 0274 0.380 0.280
JIT2 0583 0520 0592 0.056 0203 017 0203 0483 0574 0375
JIT3 0.366 0389 0339 053 0250 0170 0231 0.288 0305 0.45
JIT4 0457 0342 0569 0243 0247 0267 0281 0.565 0583 0.364
JITS 0327 0256 0.262 0240 0210 0.196 0250 029 0.305 0.1
JIT6 0.340 0.207 0397 0.263 0350 0224 0267 0330 0427 0.294
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APPENDIX V (Continued)

SUPP | CUSTINV | TPM HVAT [EPT LVAT PD PRODEV | PROEFF | CAPCHA
PULLL 0342 028 0022 0080 0008 00% 0090 0.068 0.048 0105
PULL2 0.387 019 0037 0285 00% 0.189 0261 0.008 002 0103
PULL3 0431 0.9 0,042 0321 0.7 021 0257 0.084 0.18 0.8
PULL4 0458 0436 0529 0.40 0087 0053 0090 0443 0490 0392
SETUP1 0,506 0462 0,659 0.134 0049 0.02 0085 0563 0620 0493
SETUP2 0541 0438 0648 0208 051 012 0232 0634 0624 0.566
SETUP3 0444 0439 (.666 0.301 0.9 0263 038 0.608 0597 0577
SETUP4 0.355 0278 0447 0.134 028 0074 0048 0301 0439 0382
SETUP5 0.360 0.368 0500 002 0030 -005 0021 0.378 0533 0.393
SPC1 0.259 0.6 0576 0267 0.188 0.38 0.24 0373 0.386 0381
SPC2 0408 038 0576 0238 0.130 0.87 0.93 0523 0434 0.338
SPC3 0.320 0432 0629 018 0057 0.139 018 0,550 0541 0.3%
SPC4 0.394 0,536 0,642 0032 0.36 007 0091 0563 065 0474
SPC5 0408 0425 0609 0101 0.106 0.57 018 0505 0546 0387
SUPP1 0.663 0.295 0.255 0.387 0490 0302 0364 0.339 0241 0.346
SUPP2 0.683 0.3%8 0.256 0.83 029 0257 029 03711 0.344 0216
SUPP4 0.821 0471 0.252 0.04 0066 0047 0.00 0.385 0.295 0.156
SUPP5 0.886 0409 0219 0280 0.9 0.59 0246 0.379 0.270 0267
SUPP6 0.580 0377 0241 0.0 0263 0.67 0.261 0.205 0.200 0.208
CUSTINV4 | 0529 0.669 0282 0.3 047 0202 0222 0.362 0321 0211
CUSTINVS | 0337 0.828 021 0.226 0208 0239 0287 0.342 0422 0381
CUSTINVG | 0328 0.819 0.245 014 0.091 0070 0099 0.284 0335 0324
CUSTINVT | 0425 0.779 0500 0070 -0.091 -0.083 -0.040 0503 0488 0.389
TPM1 054 0.245 0.813 007 -0039 -0.051 0049 0522 0482 0406
TPM4 0.386 0450 0.874 0.6 021 0204 020 0444 0532 0429
HVATL 0.235 029 015 0.788 0433 0698 070 0272 0.253 0290
HVAT2 0298 0172 0172 0.880 0494 0674 078 0.336 0.267 0321
HVAT3 0.263 0091 0023 0.850 0536 0645 0572 018 0.090 027
HVAT4 021 0.030 0034 0.858 0560 0630 065 0.2 0.068 0.163
HVATS 032 012 0097 0.877 0564 0.757 0.707 0224 025 0.205
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APPENDIX V (Continued)

SUPP | CUSTINV | TPM | HVAT | IEPT | LVAT PD | PRODEV | PROEFF | CAPCHA

EPTL | 0393 019 0088 | 0364 | 0835 | 037 | 048 | o001 | o089 | 0B
EPT2 | 025 | 0072 016 0404 | 0854 | 03 | o048 0ot | om 024
EPT3 | o024 | o0& | oms 031 | 0891 | o045 | o048 008 | 008 | 00%
EPT4 | o214 | ooz | 009 | o030 | 0841 | 03 | om0 | o0x 016 089
IEPT5S | 026 | o090 | our | o0 | 0877 | o0e4 | 062 | 059 059 | 028
EPT6 | 020 | 00B 0B | os0 | 0867 | o069 | os2 | oot | oo | oms
EPT7 | 030 | 0w 0056 o731 | 0628 | 060 | o060 | 02w 097 091
LVATL | 085 (i 00 | o2 | o4 | 0880 | s | om | o028 | om
LVAT2 | 026 0097 | 0088 078 | oso4 | 0926 | 075 01 | o | om0
LVAT3 | 0236 | oozt | omo | oe65 | o5 | 0883 | o8 | 026 | 029 | 020
LVAT4 | o023 | 02 083 | o7 | o0ss4 | 0849 | o0se | ozt | 023 | o7
PDI | 0% | 0m 0080 071 | o054 | omt | 0816 | 027 | 085 00
PD? 0337 | o 086 | o057 | oss6 | om2 | o908 | 039 | o0, | 037
PD3 0299 018 066 | o064 | ose0 | o7 | o9m | ox6 | o0 | 03p
PRODEVL| 0444 | o4 | 0465 040 008 093 | 026 | 0861 | 0709 | 0603
PRODEV3| 03% | 03% | 054 | 025 087 | 029 | o064 | 0907 | 0767 | 0673
PRODEVA| 034 | 0475 | 0506 | 0303 085 | 030 | o031 | 0851 | 072 | 06%
PROEFFL| 0255 | 0393 | o048 | o028 | 02 | 023 | 025 | 0685 | 0860 | 0701
PROEFF2 | 023 | 048 | 054 029 086 | 0280 | 0264 | 073 | 0903 | 0702
PROEFF3| 038 | 0451 | 052 | 0285 02 0301 | o0 | o077 | 0839 | o068
PROEFF4 | 034 | 045 | 052 0241 | 0m 0261 | 030 | o078 | 0831 | 075
PROEFF5 | 030 | 042 | o0s02 | o005 | 0089 069 0.58 065 | 089 | 05
PROEFF6 | 033 | 0453 | 0480 | -00% | -00&2 | 0043 | 0067 | 075 | 0796 | 0603
CAPCHAL| 030 | 036 0w 020 | o241 | o022 | 02 | o043 | oss | 0706
CAPCHA2| 0201 04 | 054 024 0.50 0B | o028 | o0l | o0 | 0920
CAPCHA3| 028 | 040 021 | 09 01 050 | 022 | ose4 | 0683 | 0877
CAPCHA4| 022 | o316 | o504 | 0257 | o028 | o0m | 036 | 06 | 072 | 0893
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APPENDIX VI — Mediation confidence interval calculation (Bootstrapping)

Calculation Method (Hayes, 2013)

1.

2.

3.

With n =85, generate a bootstrap sampling of indirect distribution a and b
Estimate a*b in the bootstrap sample, where a and b are from #1

Repeat the process over and over, 5000 times

Sort from lowest to highest value

For ci% of 95% , BootLLCIl = 5000 x 2.5% ; BootULCI=5000 x 97.5%

At Cl of 95% , a normal distribution curve sorted then at point 125 (2.5%)
and 4875(97.5%) out of k = 5000

P < 0.05 if a 95% CI does not include zero

K=5000 albl(LM) a2b2(SF) a3b3(MT)
125 -0.1253 0.1001 0.0391
4875 -0.0415 0.1943 0.1374
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