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Applying Data Envelopment Analysis by Biomass Thermal Power Plants in Phichit and
Kamphaeng Phet Provinces to Evaluate Operational Efficiency
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Abstract

Objectives of this study were to evaluate and to compare operational efficiency of biomass thermal
power plants in Phichit and Kamphaeng Phet provinces. This study involved data envelopment analysis in
measuring the performance of the biomass thermal power plants, which were selected by the purposive
sampling method, in the two-mentioned provinces. Data were obtained from their monthly performance
reports of the last 3 years (from B.E.2560-2562). In this study, variables included amount of biomass fuel
being consumed, number of permanent employees, volume of water to generate electricity, and operating
hours; while the output factor was volume of electric power being produced.

The findings revealed that the average efficiency scores of constant returns to scale of all three
studied power plants were 0.9118, which signified inefficiencies in their overall operations. If these power
plants intended to upgrade themselves to achieve production efficiency, volume of inputs being consumed
would be reduced by 8.82% for the same volume of electric power being produced. On the other hand,
productivity of all studied power plants would be increased by 8.82% for the same volume of inputs being
consumed. In addition, the average efficiency scores of variable returns to scale of all three studied power
plants were 0.9591, which also signified inefficiencies in their operations. If all power plants intended to
upgrade themselves to achieve production efficiency, volume of inputs being consumed would be reduced
by 4.09% for the same volume of electric power being produced. Results of the study on impact of
production scale towards operational efficiency presented that the average scores of overall efficiencies of
all studied power plants were 0.9629, which could imply that the size of power plant had an impact on its
production process; and that the power plants consumed 3.71% excess of input factors. If these power
plants adjusted their product scales to the proper ones, all the excess of input factors could be eliminated.

Results of the comparative study on the average operational efficiency scores of constant returns
to scale of the three studied power plants revealed that the 2" power plant was the most efficient power
plant, of which the efficiency score was 0.9503; followed by the 3" power plant, of which efficiency score
was 0.9342; and the 1% power plant, of which efficiency score was 0.8508, respectively. In the meanwhile,
results of the comparative study on the average efficiency scores of variable returns to scale of the three
studied power plants revealed that the 2™ power plant was the most efficient power plant, of which the
efficiency score was 0.9967; followed by the 3™ power plant, of which the efficiency score was 0.9475; and
the 1° power plant, of which the efficiency score was 0.9331, respectively. Results of the comparative study
on impact of production scale towards operational efficiency of the three studied power plants revealed
that the 2" power plant was the most efficient power plant, of which the efficiency score was 1.0000;
followed by the 3™ power plant, of which the efficiency score was 0.9506; and the 1" power plant, of which

the efficiency score was 0.9342, respecteively.
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