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ABSTRACT

In_Thailand, ' electricityconsumption  is' ever increasing due to economic growth and
increasing population, Therefore, the government has to manage its electricity resources to meet
present and future demands. To do this however, a mix of resources is required to balance
requirements which includes renewables such as biomass power plants. As an alternative source of
electricity, biomass.is an excellent choice due to it being a rich and abundant resource from
Thailand’s agricultural “waste.  The power plants) however, do''have au‘ecological footprint.
The purpose of this research therefore was.to-study the structure of the influencing factors of each
of the variables that determine the environmental impact from small community based power
plants. This study.concerned the modeling and analysis of Thailand’s biomass power industry using
both quantitative and qualitative research methods. For quantitative tesearch, the survey population
was obtained from 277 community-members.of biomass power plants located from around all
regions of Thailand. This was double the required sample size from the total number of variables on
the data collection questionnaire. Structural equation analysis used Partial Least Squares
(PLS-Graph) as an analysis of quantitative data by the researchers. Qualitative research was
conducted by in-depth interviews with individuals who have been involved with a biomass power
producer; including community leaders, academics, NGO representatives and Thai government
officials involved with national energy policy. The results of the quantitative research found that

factors that influence the environmental impact include community awareness, government policy

111



and community participation. This is consistent with the qualitative research which showed that the
factors that influence the environmental impact the most and have a direct and positive influence is
community awareness. Greater community awareness will lead to greater community involvement

which includes personal factors, social internal factors and communication abilities.
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wamsianzaumslassadisonisunsy PLS Graph: IWld .LIST

P L S GRAPH
for
Partial Least Squares Analysis
(2004 Feb 27)

YEAR-MONTH-DAY: 2014-05-10
HOUR:MIN:SECS: 11:35:38.

(HOWDY PARDNER!! HOW Y'ALL DOING,
0 600000 = Available Field Length.
600000 = Requested Field Length.

PLS Deck generated for Associated Professor Dr. Montree Piriyakul

0CPU-Time = 0 min 0.00 sec

Total = 0 min 0.00 sec

0 Comments. .

COMM

0JBL 1.8
0—- P L S X <=

0-- LATENT VARIABLES PATH ANALYSIS —=
~ PARTIAL LEAST-SQUARES ESTIMATION =

0
0
ONumber of Blocks NBLOCS = 4
Number of Cases NCASES =277
Number of Dimensions NDIM = 1
OOutput Quantity OUT. =2255
Inner Weighting Scheme - IWGHT = L
Number of Iterations NITER = 100
Estimation Accuracy EPS = 5
Analysed Data Metric METRIC = il
0

Percepti 5] yes outward  Exogen
Gov_poli 3 yes outward . Exogen
Particip 3 yes outward Endogen
Environm 4 yes outward Endogen

OReal words needed 6486 from 600000
OChar words needed 589 from 40000
1

ODimension No. .1

EH?)

OPartial Least-Squares Parameter Estimation

CR3 CR4

+00 0.7925E+00
0.9290E-03 0.4283E-04 -0.8078E-05 -0.8418E-05 -0.1547E-03

OChange of Stop Criteria during.lteration
0Cycle No. CR1 CR2

1 0.7508E+00 0.3739E+00.. 0.7932E

2

3

OConvergence at Iteration Cycle No.

0B .. Path coefficients

4

Percepti Gov_poli Parti

cip Environm

Percepti 0.000 0.000 0.
Gov_poli 0.000 0.000 0.
Particip 0.428 0.520 0.
Environm 0.459 0.237 0.

000 0.000
000 0.000
000 0.000

204 0.000

CR5

0.3752E+00

0.1788E-04 0.3253E-06 -0.5537E-06 -0.5589E-06 -0.2029E-05
4 0.1415E-06 0.2609E-08 -0.3359E-08 -0.3379E-08

-0.1611E-07
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OR .. Correlations of latent variables

Percepti Gov_poli Particip Environm

Percepti 1.000

Gov_poli 0.754 1.000

Particip 0.820 0.842 1.000

Environm 0.805 0.755 0.780 1.000

OInner Model

Block Mean Location Mult.RSq AvResVar AvCommun AvRedund
Percepti 0.0000 0.0000 0.0000 0.2140 0.7860 0.0000
Gov_poli 0.0000 0.0000 0.0000 0.1487 0.8513 0.0000
Particip 0.0000 0.0000 0.7884 0.1305 0.8695 0.6855
Environm 0.0000 0.0000 0.7073 0.3257 0.6743 0.4769
Average 0.3739 0.2140 0.7860 0.3049

OOuter Model

Variable Weight Loading . Location ResidVar . Communal Redundan

Percepti  outward

personal 0.3555 0.8731 0.0000 0.2376 0.7624 0.0000
social 0.3485 0.8873 0.0000 0.2128 0.7872 0.0000
comm 0.4230 0.8992 0.0000 0.1915 0.8085 0.0000

Gov_poli outward
research 0.3684 0.9083 0.0000 0.1750 0.8250 0.0000
law 0.3437 0.9242 0.0000 0.1459 0.8541 0.0000
monitori 0.3718 0.9354 0.0000 0.1250 0.8750 0.0000

Particip. outward
commun 0.3633 0.98422 0.0000 0.1123 0.8871 0.6999
attitude 0.3694 0.9541 0.0000 0.0896 0.9104 0.7178
particip 0.3391 0.9002 0.0000 0.1897 0.8103 0. 6388

Environm . outward
envi_res 0.2761 0.8119 0.0000 0.3409 0.6591 0.4662
envi_tec 0.3111 0.8398 0.0000 0.2948 0.7052 0.4988
envi_pol 0.2489 0.7485 0.0000 0.4398 0.5602 0.3962
envi_eco 043735 0.8790 0.0000 0.2273 0.7727 0.5465
OTheta .. Outer residual covariance

personal. social comm research’ law monitori commun

personal 0.238
social -0.087 0.213
comm -0.128 -0.102 0.191
research 0.000 -0.002 0.001 0.175
law 0.001 0.009 -0.009 -0.094 0.146
monitori -0.001 -0.007 0.007 -0.087 -0.042 0.125
commun -0.003 -0.008 0.009 0.004 -0.004 -0.001 0.112
attitude 0.009 -0.013 0.003 -0.004 0.005 -0.001 -0.020
particip -0.007 0.023 -0.013 0.000 -0.001 0.002 -0.099
envi_res -0.035 0.029 0.006 0.018 -0.007 -0.011 ~0.004
envi_tec ~0.034 -0.017 0.042 0.009 -0.008 0.000 -0.012
envi_pol 0.021 -0.007 -0.012 0.004 0.005 -0.008 -0.006
envi_eco 0.040 -0.003 -0.032 ~-0.023 0.010 0.014 0.017
Percepti 0.000 0.000 0.000 0.035 -0.042 0.004 0.011
Gov_poli -0.058 -0.068 0.105 0.000 0.000 0.000 -0.007
Particip -0.068 -0.062 0.108 0.008 -0.035 0.025 0.000
Environm 0.003 -0.053 0.041 0.044 -0.041 -0.006 0.008
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OTheta .. Outer residual covariance

attitude particip envi_res envi_tec envi pol envi_eco Percepti

attitude 0.090

particip -0.077 0.190

envi_res -0.013 0.018 0.341

envi_tec 0.008 0.004 -0.065 0.295

envi_pol -0.007 0.014 -0.099 -0.164 0.440

envi_eco 0.008 -0.026 -0.132 ~0.088 -0.084 0.227

Percepti 0.000 -0.011 -0.061 -0.036 -0.074 0.125 1.000
Gov_poli 0.003 0.004 -0.042 0.009 -0.038 0.049 0.754
Particip 0.000 0.000 ~0.072 0.040 ~-0.078 0.072 0.820
Environm 0.014 -0.025 0.000 0.000 0.000 0.000 0.805
OTheta .. Outer residual covariance

Gov_poli Particip Environm

Gov_poli 1.000

Particip 0.842 1.000

Environm 0.755 0.780 1.000
0 ==PLSW no _prob, eh?

0CPU-Time = 0 min 0.0l sec

Total = 0 min _0.01.sec

0 No errors reported.



namsInnzraumslnseadrennlisunsy PLS Graph: s .ouT

Output results with Construct Level sign change preprocessing:

Bootstrap raw data generated for Associated Professor Dr. Montree Piriyakul
Number of cases in full model:
Number of cases per sample: 277

Number of samples generated: 277

Number of good samples: 277

Outer Model Weights:

277

Original Mean of Standard T=Statistic
sample subsamples error
estimate

Percepti:
personal 0.3555 0.3545 0.0117 30.3809
social 0.3485 0.3493 0.0115 30.2971
comm 0.4230 0.4244 0.0162 26.1766

Gov_poli:
research 0.3684 0.3684 0.0106 34.8222
law 0.3437 0.3434 0.0081 42,5078
monitori 0.3718 0.3730 0.0086 43.4278

Particip:
commun 0.3633 0.3633 0.0061 59.9096
attitude 0.3694 0.3688 0.0059 63.1155
particip 0.3391 0.3395 0.0060 56,4265

Environm:
envi_res 0.2761 0.2761 0.0143 19.3500
envi_tec 0.3111 0.3118 0.0117 26.5248
envi_pol 0.2489 0.2489 0.0128 19.4150
envi_eco 0.3735 0.3737 0.0170 22.0242

Outer Model Loadings:

Original Mean of Standard T=Statistic
sample subsamples  error
estimate

Percepti:

(Compeosite Reliability = .917., AVE = 0.786 )
personal 0.8731 0.8711 0.0200 43.6087
social 0.8873 0.8873 0.0194 45.6480
comm 0.8992 0.8983 0.0125 71.6947

Gov_poli:

(Composite Reliability = .945 , AVE = 0.851
research 0.9083 0.9068 0.0148 61.4965
law 0.9242 0.9229 0.0127 72.5229
monitori 0.9354 0.9358 0.0097 96.7448

Particip:

(Composite Reliability = .952 , AVE = 0.869 )
commun 0.9422 0.9417 0.0074 127.3633
attitude 0.9541 0.9545 0.0063 151.7190
particip 0.9002 0.9009 0.0135 66.9264

Environm:

(Composite Reliability = .892 , AVE = 0.674 )
envi_res 0.8119 0.8091 0.0283 28.7382
envi_tec 0.8398 0.8382 0.0225 37.3340
envi_pol 0.7485 0.7455 0.0397 18.8712
envi_eco 0.8790 0.8811 0.0130 67.3998
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Path Coefficients Table (Original Sample Estimate):

Percepti Gov_poli Particip Environm
Percepti 0.0000 0.0000 0.0000 0.0000
Gov_poli 0.0000 0.0000 0.0000 0.0000
Particip 0.4280 0.5200 0.0000 0.0000
Environm 0.4590 0.2370 0.2040 0.0000
Path Coefficients Table (Mean of Subsamples):

Percepti Gov_poli Particip Environm
Percepti 0.0000 0.0000 0.0000 0.0000
Gov_poli 0.0000 0.0000 0.0000 0.0000
Particip 0.424¢6 0.5218 0.0000 0.0000
Environm 0.4643 0.2359 0.2015 0.0000
Path Coefficients Table (Standard Error):

Percepti Gov_poli Particip: Environm
Percepti 0.0000 0.0000 0.0000 0.0000
Gov_poli 0.0000 0.0000 0.0000 0.0000
Particip 0.0477 0.0468 0.0000 0.0000
Environm 0.0722 0.0681 0.0700 00000
Path Coefficients Table (T-Statistic)

Percepti Gov.poli Particip Environm
Percepti 0.0000 0.0000 0.0000 0.0000
Gov_poli 0.0000 0.0000 0.0000 0.0000
Particip 8.9729 11.1042 0.0000 0.0000
Environm 6.3604 3.4788 2.9130 0.0000
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