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Title A Model Development Assessing Fuel Energy Saving of Automobile Drivers in
Bangkok
Auther Boontham Pormncharoen
Year 2010
Keyword Fuel Energy Saving
Abstract

The research was aimed at studying 1) a fuel energy saving level of automobile drivers in
Bangkok 2) a correlation betweeﬁ cause and effect on fuel energy saving of automobile drivers in
Bangkok and 3) a model developed for assessing fuel energy saving of automobile drivers in
Bangkok.

The interviewing schedule were constructed as a tool for collecting data from 400
automobile drivers who had been getting their car filled in gas station in Bangkok. The statistics
used for analysis were SPSS version 14.0 and AMOS version 6.0 with frequency distribution,
percentage, arithmetic mean, standard deviation and Structural Equation Model Analysis: SEM.

The research finding indicated that the sample group of the automobile drivers in
Bangkok had knowledge about fuel energy saving at the highest level. They had strongly
agreeable attitude towards fuel energy saving and operated fuel energy saving at high level in
both individual and total. In comparing with level difference, it showed that “the automobile
drivers with knowledge and agreeable attitude sometimes ignored to apply them to their own
daily routine operation.”

The result of hypotheses tests at the statistical significance of 0.05 showed that the types
of fuel energy used in the car, a change of types of fuel energy used in the car, acknowledgement
of the media about fuel energy usage in the car, knowledge and attitude towards fuel energy
saving in the car correlated with fuel energy saving of automobile drivers in Bangkok. Moreover,
a model made for assessing fuel energy saving of automobile drivers in Bangkok, which was
developed into parsimonious model, had ability to predict at good level and acceptable because

the square multiple correlation was 0.808 or 80.8% which its acceptance was 40% up.
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as a o o Qs o .
Fuilszaniandunusinesdu {Pearson ' s Correlation
Coefficient)
ﬂ"ll’lﬂ’duﬂﬁg (Chi-square test)
09D {(Degree of Freedom)
o g o ot P - o
datnlylunmsulSousuanunaunauess luaany
%ﬂgﬁn@?aﬂs 2y (Chi-square statistic comparing the tested
model and the independent model with the saturated mode)
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Tumandmusay Ysenoude @4l GFI (Goodness of Fit
Index), A%l AGFI (Adjust Goodness of Fit Index) A% NFI
(Normal Fit Index) @91 (IFT) (Incremental Fit Index)
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Fit Index)
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152111 (Root Mean Square Error of Approximation)
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155%1n5 (Root Mean Square Residual)
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fimﬁﬁ'uﬁuﬁwmm (Multiple Correlation)
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AHATUNUTHYAMNTDITDS (Square Multiple Correlation)
BNTWAI (Total Effect)

BNTHANIATS (Direct Effect)
aninan1adow (Indirect Effect)
A1aDA t-distribution

A1E0A F-distribution

aanuezdluneadia (Probability Value)
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Path Coefficient
Factors b S.E. Beta CR. P
Know <---  Energy 0.194 0.050 0.192 3.901* 0.000
Know <---  Change 0.360 0.057 0.357 6.360* 0.000
Know <--- Time 0.085 0.054 0.083 1.588 0.112
Know <---  Among -0.041 0.044 -0.041 -0.934 0.350
Know <---  Spend 0.059 0.066 0.057 0.898 0.369
Know <---  Media 0.292 0.049 0.287 6.002* 0.000
Attitude  <---  Energy 0.115 0.053 0.123 2.149* 0.032
Attitude <~  change 0.295 0.069 0.309 4.267* 0.000
Attitude  <-- time 0.166 0.086 0.175 1.920 0.053
Attitnde  <--—  among 0.049 0.047 0.052 1.050 0.294
Attimde < spend -0.013 0.063 -0.014 -0.205 0.837
Attitnde  <--  media 0.184 0.054 0.197 3.425% 0.000
Attitude  <--- know 0.435 0.059 0.474 7.352% 0.000
Save Lo know 0.129 0.066 0.130 1.964* 0.049
Save <---  attitude 0.327 0.075 0.302 4.365* 0.000
Save <---  energy 0.172 0.055 0.167 3.101* 0.002
Save <---  change 0.163 0.060 0.162 2.722% 0.006
Save Lo time 0.087 0.051 0.086 1.691 0.091
Save <---  among 0.005 0.044 0.004 0.102 09519
save <mem spend 0.069 0.069 0.067 1.005 0.315
save <---  media 0.184 0.071 0.183 2.590* 0.012

*P< 0.05 (A1 C.R. (t-distribution) > 1.96)
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Reliability

*xkkkk Method 1 (space saver) will be used for this analysis ******

RELIABILITY ANALYSIS - SCALE (ALPHA)

Item-total Statistics

Scale Scale  Corrected

Mean Variance Item- Alpha

if Item if Item Total if Item

Deleted Deleted Correlation Deleted
K1 22.1333 1.5678 .2000 .7305
K2 22.2333 1.6333 .2034 7724
K3 22.1667 1.5920 2247 7208
K4 22.1333 1.5678 .2000 .7305
K5 22.2000 1.5448 .2656 .7258
K6 22.2333 1.4264 2662 7038
K7 22.1667 1.4540 2827 7711
K8 22.2333 1.3575 2649 7763
K9 22.2333 1.2195 3786 7119
K10 22.2000 1.2690 4102 7129
K11 22.1333 1.5678 2000 .7405
K12 22.1333 1.5678 .2000 .7405
Ki3 22.1667 1.5920 3247 .7208
K14 22.1333 1.5678 2000 7405
K15 22.1333 1.5678 .2000 .7405
K16 22.2000 1.2690 4102 7129
Ki7 22.1667 1.3161 5213 7109
K18 22.1333 1.5678 .2000 .7405
K19 22.1333 1.5678 .2000 .7405
K20 22.1667 1.3851 3477 7425
K21 22.1333 1.5678 .2000 .7405 )
K22 22.1667 1.3851 3477 7425
K23 22.1667 1.3851 3477 7425
K24 22.1667 1.3851 .3477 .7425

Reliability Coefficients
N of Cases =  30.0 N of Items = 24

Alpha = .789%
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Reliability

*krkkk Method 1 (space saver) will be used for this analysis *¥**x*

RELIABILITY ANALYSIS - SCALE (ALPHA)

Reliability Coefficients

N of Cases = 30.0 N of Items = 13
Alpha = .7826

Reliability

*rkkkx Method 1 (space saver) will be used for this analysis ***¥**

RELIABILITY ANALYSIS - SCALE (ALPHA)

Reliability Coefficients
Nof Cases = 30.0 N of Items = 4

Alpha = .7296
Reliability

*Rkkxx Method 1 (space saver) will be used for this analysis *¥¥¥*x

RELIABILITY ANALYSIS - SCALE (ALPHA)

Reliability Coefficients
Nof Cases= 300 NofItems = 7

Alpha = 7750
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Reliability

*kxkxk Method 1 (space saver) will be used for this analysis *¥¥**

RELIABILITY ANALYSIS - SCALE (ALPHA)

Item-total Statistics

Scale Scale Corrected

Mean Variance Item- Alpha

if Item if Item Total if Item

Deleted Deleted Correlation Deleted
Al 105.5333 46.0506 3358 .8720
A2 105.5333 44,3954 4585 .8688
A3 105.5667 43.3575 .6578 .8632
A4 105.6667 43.4713 5486 8659
Ab 105.6333 44.3092 5022 .8675
A6 105.6000 43.7655 6764 8635
A7 105.7000 43.2517 7316 8617
A8 105.7000 43.1828 .5825 .8648
A9 105.5667 44,8057 4492 8691
Al10 105.5000 44,1207 .6810 .8640
All 105.6667 43.6092 .6803 .8631
Al12 105.4667 45.8437 4057 .8705
Al3 105.6333 43.7575 5794 .8653
Al4 105.6333 44,3092 .5780 .8659
Al5 105.7333 41.6506 .7806 .8582
Al6 105.7667 43,0126 6043 .8641
Al7 105.8000 43.1310 .5383 .8661
Al18 105.6000 47.1448 3228 .8780
AlS 105.5667 46.8057 3271 .8797
A20 105.6000 46.3862 .2240 8753
A21 105.8000 46,6483 2581 8781
A22 105.6667 47.1264 .2863 .8813
A23 105.6667 46.0920 .2562 .8745
A24 105.7667 46.2540 .2037 .8768

Reliability Coefficients
Nof Cases =  30.0 N of Items = 24

Alpha = .8940



Reliability

wxkxxk Method 1 (space saver) will be used for this analysis *¥*x**

RELIABILITY ANALYSIS - SCALE (ALPHA)

Reliability Coefficients

N of Cases = 30.0 N of Items = 13
Alpha = .9218

Reliability

*kxkk Method 1 (space saver) will be used for this analysis ******

RELIABILITY ANALYSIS - SCALE (ALPHA)

Reliability Coefficients
N of Cases= 30.0 N of Items = 4

Alpha = .8414
Reliability

xrekxk Method 1 (space saver) will be used for this analysis **%kkx

RELIABILITY ANALYSIS - SCALE (ALPHA)

Reliability Coefficients
Nof Cases = 30.0 Nof Items = 7

Alpha = .9045
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Reliability

*¥x¥x5% Method 1 (space saver) will be used for this analysis **¥*t*

RELIABILITY ANALYSIS - SCALE (ALPHA)

Item-total Statistics

Scale Scale  Corrected
Mean Variance Item- Alpha

if Item if Item Total if Item

Deleted Deleted Correlation Deleted
P1 98.0667 137.0989 7845 9400
P2 98.2000 136.0966 .8156 9395
P3 98.1333 138.4644 .8365 .9396
P4 98.0000 136.6897 .8267 .9394
P5 98.1000 134.0241 .8388 .9390
P6 98.0000 141.0345 7222 9411
p7 98,0333 139.0678 .7076 9411
P8 98.1333 136.2575 .8153 .9395
P9 97.9333 139.5816 .6936 9413
P10 97.8333 141.5920 7645 9409
P11 97.9667 140.1713 7121 9411
P12 97.7667 141.7023 7521 9410
P13 97.9000 139.6793 7251 9409
P14 98.0667 137.0989 .8288 .9394
P15 97.9667 135.8954 8602 .9389
P16 97.8000 137.4069 .8445 .9393
P17 98.1000 136.3000 .8412 .9392
P18 98.0333 147.7575 3433 .9453
P19 98.0000 148.,7586 .2453 .9465
P20 98.0667 150.2713 .1634 9473
p21 97.8667 147.9816 3311 9454
P22 98.1667 150.0747 3161 .9495
P23 98.0333 148.0333 .2350 .9474
P24 97.9667 147.7575 2418 9474

Reliability Coefficients

Nof Cases = 30.0 N of Items = 24

Alpha = 9545
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Reliability

**xxxx Method 1 (space saver) will be used for this analysis ******

RELIABILITY ANALYSIS - SCALE (ALPHA)

Reliability Coefficients

N of Cases = 30.0 N of Items = 13
Alpha = .9680

Reliability

*xxxx*x Method 1 (space saver) will be used for this analysis *¥**¥*

RELIABILITY ANALYSIS - SCALE (ALPHA)

Reliability Coefficients
N of Cases =  30.0 Nof Items = 4

Alpha = ,9360
Reliability

*xxx¥kk Method 1 (space saver) will be used for this analysis *¥**x*

RELIABILITY ANALYSIS - SCALE (ALPHA)

Reliability Coefficients
Nof Cases = 30.0 Nofltems= 7

Aipha = .9191
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Analysis Summary
Groups
Group number 1 (Group number 1)

Notes for Group (Group number 1)

The model is recursive.
Sample size =400

Variable Summary (Group number 1)

Your model contains the following variables (Group number 1)

Observed, endogenous variables
knowl

know?2

know3

attil

atti2

atti3

savel

save2

save3

Observed, exogenous variables
energy

change

time

among

spend

media

Unobserved, endogenous variables
know

attitude

save

Unobserved, exogenous variables
el

e2

e3

ed4

e5

eb

e/

e8

e9

eknow

eattitude

esave
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Variable counts {Group number 1)

Number of variables in your model: 30

Number of observed variables: 15
Number of unobserved variables: 15
Number of exogenous variables: 18
Number of endogenous variables: 12

Parameter summary (Group number 1)

Weights Covariances Variances Means Intercepts Total

Fixed 15 0 0 0 0 15

Labeled 0 0 0 0 0 0

Uniabeled 27 22 18 0 0 67

Total 42 22 18 0 0 82
Models

Default model {Default model)
Notes for Model (Default model)

Comiputation of degrees of freedom {Default model}

Number of distinct sample moments: 120

Number of distinct parameters to be estimated: 67
Degrees of freedom (120 - 67); 53

Result (Default model)
Minimum was achieved
Chi-square = 64.964
Degrees of freedom = 53
Probability level = .125

Group number 1 (Group number 1 - Default model)

Estimates (Group number 1 - Default modet)
mw_mg;alar Estimates (Group number 1 - Default model)
Maximum Likelihood Estimates

Regression Weights: (Group number 1 - Default model)

Estimate S.E. C.R. P Label
ow <---energy 194 050 3.901 ***
ow <---change 360 057 6.360 ***
know <---time 085 .054 1.588 .112
know <---among -.041 .044 -934 350
ow <---spend .059 .066 .898 .369
ow <---media 292 .049 6.002 ***
attitude <--- energy 15 .053 2.149 .032
attitude <--- change 295 069 4.267 ***




Estimate S.E. C.R. P Label

attitude <--- time .166 .086 1.920 .053
attitude <--- among 049 .047 1.050 294
attitude <--- spend -013 .063 -205 .837
attitude <--- media 184 054 3.425 *x*
attitude <--- know 435 059 7.352 ***
save  <---know 129 066 1.964 .049
save  <---attitude 327 075 4.365 *¥*
save <---energy 172 .055 3.101 .002
save <---change 163 060 2.722 .006
save  <---time .087 .051 1.691 .091
save  <---among 005 .044 .102 919
save  <--- spend 069 .069 1.005 315
save <---media 184 071 2.590 012
knowl <---know 1.000

know2 <---know 995  .026 38.113 *#**
know3 <---know 1.040 .034 30.475 ***
attil  <---attitude 1.000

atti2  <---attitude 1.051 .041 25.643 ***
atti3  <---attitude 1.062 .042 25499 ***
savel <---save 1.000

save2 <---save 1.008 .034 29.547 ***
save3 <---save 989 .03726.769 ***

Standardized Regression Weights: {(Group number 1 - Default model)

Estimate

know <--- energy 192
know <--- change 357
ow <--- time .083
ow <--- among -.041
ow <--- spend 057
ow <--- media 287
attitude <--- energy 123
attitude <--- change 309
attitude <--- time 175
attitude <--- among 052
attitude <--- spend -.014
attitude<--- media 197
attitude <--- know 474
save <--- know 130
save <--- attitude 302
save <--- energy 167
save <--- change 162
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Estimate

save <--- time
save <--- among
save <--- spend
save <--- media
ﬁ:owl <--- know
OW2 <--- know
know3 <--- know
attil  <--- attitude
atti2  <--- attitude
atti3  <--- attitude
savel <--- save
save2 <--- save
savel <--- save

086
.004
067
183
.949
942
962
877
.898
897
.908
907
.871

Covariances: (Group number 1 - Default madel)

Estimate S.E. CR. P Label
energy <-->change 785 064 12.347 ***
change <-->time 767 062 12.302 ***
time <-->among 711 .06011.806 ***
among <-->spend 739 .06112.168 ***
spend <-->media 791 063 12.662 ***
energy <-->time .785  .063 12.509 ***
energy <-->among 629 .05910.739 ***
energy <-->spend 725 061 11.967 ***
energy <-->media 704 061 11.567 ***
change <-->among 701 061 11.539 ***
change <-->spend 831 .06412.973 ***
change <-->media 738 062 11.899 ***
time <-->spend 55 061 12,409 ***
among <-->media 695 .06011.530 ***
time <-->media 692 060 11.572 ***
) <-->e8 067 017 3.939 ***
el <-->¢8 -051 .012 -4.433 =***
e3 <-->¢9 044 015 2.866 .004
c4 <->e8 -.037 .017 -2.194 .028
e3 <-->e5 027 .013 2.048 .041
e3 <-->¢know -.070 .019 -3.588 ***
e7 <-->eattitude .044 016 2.679 .007
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Correlations: (Group number 1 - Default model)

Estimate
energy <--> change .786
change <--> time 782
time <--> among 733
among <--> spend 768
spend <--> media .820
energy <--> time .803
energy <--> among 638
energy <--> spend 748
energy <--> media 710
change <--> among 708
change <--> spend .854
change <--> media 742
time <--> spend 793
among <--> media 707
time <--> media 711
ES <> 8 296
E1 <> ¢8 -.321
E3 <--> &9 162
E4 <> €8 -.153
E3 <--> &5 118
E3 <--> eknow =275
E7 <--> eattitude 215
Variances: (Group number 1 - Default model)
Estimate S.E. CR. P Label
energy 994 070 14.124 ***
change 1.002  .071 14.124 ***
time 961 .068 14.124 ***
among 980  .069 14.124 ***
spend 945 067 14.124 ***
media 987 .070 14.124 ***
eknow 274  .02511.018 ***
eattitude 224 025 9.135 ***
esave 194 021 9.119 ***
E1 114 014 8.042 **+
E2 128 014 8.919 ***
E3 234 .022 10.832 ***
E4 259 .024 10.845 ***
ES 229 .023 10.016 ***
E6 236 .023 10.038 ***
E7 186 020 9.504 ***
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SE. CR

P Label

222 .02210.198 ***

027 11.648 ***

Estimate

E8
E9 313

Estimate
know 731
attitude 739
save .808
save3 759
save2 .823
savel .848
atti3 .805
atti2 806
attil 769
know3 804
know?2 .887
lknow1 900

Matrices (Group number 1 - Default model)

Totat Effects (Group number 1 - Default model)

Squared Multiple Correlations: (Group number 1 - Default model)

183

media spend among time change energy know attitude save
know 292 059  -.041 .085 360 194 000 .000  .000
attitude 311 144 144 203 075 199 435 000  .000
save 286 182 .009 177 256 250 271 327 .000
save3 102 180 009 246 253 A75 268 324 989
save2 104 183 009 251 258 479 - 274 330 1.008
savel 103 182 .009 249 256 77271 327  1.000
atti3 -060 341 .033 216 153 212 462 1.062  .000
atti2 -.060 337 032 213 151 210 457 1.051  .000
attil -057 321 .031 203 144 199 435 1.000  .000
know3 304 061  -043 .089 375 202 1.040 000 .000
know2 290 059 -.041 085 358 193 995 000  .000
knowl 292 059  -.041 085 .360 194 1.000 .000  .000
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Standardized Total Effects (Group number 1 - Default model!)

media spend among time change energy know attitude save

know 287  .057  -.041 .083 357 J92 000 .000 .000
attitude 333 183 033 215 336 214 474 .000 .000

save 283 176 009 176 255 243 273 302 .000
save3 089  .153 008 212 222 53 238 263 871
save2 093 160 008  .220 231 A59 247 274 907
savel 093 160 008 .221 232 d60 248 274 908
atti3 -055 302 030 .193 139 192 425 .897 .000
atti2 -055 302 030 .193 139 192 425 .898 .000
attil -053 295 029 .188 136 188 415 877 .000

know3 276 054  -.039 .080 343 185 962 .000 .000
know2 270 053 -.038 .078 336 181 942 000 .000
knowl 272 054 -.038 .079 338 182 949 000 .000

Direct Effects (Group number 1 - Default model)

media spend among time change energy know attitude save

know 292 059  -.041 .085 360 194 .000 000  .000
attitude 184 295  -.013 .166 .049 JA15 435 000  .000

save 189 069 005 .087 163 A72 129 327 .000
save3 .000  .000 000 .000 .000 .000  .000 000  .989
save2 000  .000 .000 .000 .000 000 .000 .000 1.008
savel 000  .000 .000  .000 .000 000 .000 000 1.000
atti3 .000  .000 .000 .000 .000 000 .000 1.062  .000
atti2 .000 .000 000 .000 .000 000  .000 1.051  .000
attil .000  .000 .000  .000 000 000  .000 1.000  .000

know3 000  .000 000 .000 .000 .000 1.040 000  .000
know2 .000  .000 000 .000 .000 000 995 000  .000
knowl 000  .000 .000 .000 .000 .000 1.000 .000  .000

Standardized Direct Effects (Group number 1 - Default model)

media spend among time change energy know attitude save

know 287 057  -.041 083 357 192 .000 .000 .000
attitude | .197 -014 052 175 309 123 474 .000 .000

save 183 067 .004 .086 162 167 130 302 .000
save3 000  .000 000 .000 000 .000  .000 000 .871
save2 .000  .000 000 .000 .000 .000  .000 .000 .907
savel 000  .000 000 .000 .000 .000  .000 000 .908
atti3 000  .000 000 .000 .000 .000  .000 .897 .000
atti2 000 .000 .000 .000 000 000  .000 .898 .000
attil 000  .000 .000 .000 .000 .000  .000 877 .000

know3 000  .000 .000 .000 .000 000  .962 .000 .000
know2 .000  .000 .000 .000 .000 000 942 000 .000
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media spend among time change energy know attitude save
knowl 000 .000 000 .000 .000 000 .949 000 .000
Indirect Effects (Group number 1 - Default model)

media spend among time change energy know attitude save
know 000  .000 .000 .000 .000 .000  .000 .000 .000
attitude 127 157 -018 .037 026 085  .000 000 .000
save 102 113 005 .090 .094 078  .142 .000 .000
save3 102 (180 009 246 253 175 268 324 .000
save2 104 183 009 251 258 179 274 330 .000
savel 103 1182 009 .249 256 177 271 327 .000
atti3 -.060 341 033 216 153 212 462 .000 .000
atti2 -.060 337 032 213 151 210 457 .000 .000
attil -057 321 031 .203 144 199 435 .000 .000
know3 304 061 -.043 .089 375 202 .000 .000 .000
know?2 290 059  -.041 085 358 193 000 000 .000
knowl 292 059 -.041 085 .360 194,000 000 .000
Standardized Indirect Effects (Group number 1 - Default model)

media spend among time change energy know attitude save
know .000  .000 000 .000 .000 000  .000 000 .000
attitude 136 169 -019  .039 .027 091  .000 .000 .000
save 100 109 005 .090 .093 076 143 000 .000
save3 089 153 008 212 222 153 238 263 .000
save2 093 .160 .008 220 231 A59 247 274 .000
savel 093 160 008 221 232 160 .248 274 .000
atti3 -055 302 030 193 139 192 - 425 .000 .000
atti2 -.055 302 030 193 139 192 425 000 .000
attil -053 295 029 .188 136 188 415 .000 .000
know3 276 054  -.039 .080 343 185  .000 .000 .000
know?2 270 053 -.038 .078 336 181 .000 000 .000
knowl 272 054 -038 .079 338 182 .000 000 .000
Model Fit Summary
CMIN
Model NPAR CMIN DF P CMIN/DF
Default model 67 64.964 53 .125 1.226
Saturated model 120 .000 0
Independence model 15 7027.696 105 .000 66.930




RMR, GFi

Model RMR  GFI AGFI PGFI
Default model 013 979 953 432
Saturated model 000 1.000
Independence model | .731 125 .000 110
Baseline Comparisons

NFI RFI IFI TLI
Model Deltal thol Delia2 rho2 11
Default model 991 .982 998 997 998
Saturated model 1.000 1.000 1.000
Independence model .000 .000 000 .000 .000
Parsimony-Adjusted Measures
Model PRATIO PNFI PCFI
Default model 505 500 504
Saturated model 000  .000 .000
Independence model 1.000 .000 .000
NCP
Model NCP LO 90 HI 90
Default model 11.964 .000 36.535
Saturated model .000 .000 .000
Independence model | 6922.696 6651.112 7200.588
FMIN
Model FMIN FO LO9 HI9
Default model 163 030 .000 .092
Saturated model .000 000 .000 .000
Independence model | 17.613 17.350 16.669 18.047
RMSEA
Model RMSEA LO9 HI90 PCLOSE
Default model .024 .000 .042 .995
Independence model 406 398 415 .000
AiC
Model AlIC BCC BIC CAIC
Default model 198.964  204.562  466.392  533.392
Saturated model 240.000 250.026 718.976  838.976
Independence model | 7057.696 7058.949 7117.568 7132.568
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ECVI
Model ECVI LOS0 HI9% MECVI
Default model 499 469 560 513
Saturated model 602 .602 602 627
Independence model | 17.688 17.008 18385 17.692
HOELTER

HOELTER HOELTER
Model 05 01
Default model 437 491
Independence model 8 9
Execution time summary
Minimization: .032
Miscellaneous: .061
Bootstrap: .000

Total:

.093
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