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ABSTRACT 

 

This is an independent research on Efficiency Evaluation of Provincial Final Energy 

Consumption of Thailand Using DEA technique. There are 3 main objectives to be focus on. 

Firstly, it is to study the economic growth of final energy consumption, which includes Energy 

Intensity and Energy Elasticity analysis. Secondly, it is to study an efficiency of final energy 

consumption within regions, provinces and the manufacturing sector in Thailand by using Data 

Envelopment. Analysis (DEA). Finally, it is to compare the level of energy efficiency among 

regional, provincial and manufacturing sector. The used data is an annual secondary data analysis 

that relates to provincial final energy consumption and value of Gross Domestic Product of 

Thailand within the year 2001 - 2008 (8 years). The data was collected from the Office of the 

National Economic and Social Development Board; and the Department of Alternative Energy 

Development and Energy Conservation (Department of Energy). 

The study of regional Energy Intensity found the decreased tendency in this country. 

Energy Intensity of the central region is the lowest (8.86). The others have an Energy Intensity as; 

Northeastern (10.52) North (10.53) and South (11.77). 
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In the level of provincial Energy Intensity, Ayutthaya is the lowest energy intensity 

consumption. 

Energy Elasticity use as an indicator to measure energy usage that was impacted from 

increase in production. The rate was also show changed percentage in energy usage against value 

of production. At present, the Energy Elasticity of Thailand is around 0.993. 

The study of regional Final Energy Efficiency according to the DEA index rankings 

found that central region had the highest final Energy Efficiency rate (1.000). This value was 

measured by taken Constant Returns to Scale into account. Northeast, North and South had the 

rate as 0.842, 0.842, and 0.753, respectively. And for the measurement under Variable Returns to 

Scale, Central and North regions are the most effective region with value 1.000. Northeast and 

south regions had the rate at 0.973 and 0.887, respectively. 

For the provincial Final Energy Efficiency that was measured under Constant Returns to 

Scale, Pranakornsriayutthaya had the highest efficiency with value 1.000. Samut Songkhram had 

the lowest performance level with value 0.133. Pranakornsriayutthaya, Bangkok and Amnat 

Charoen had the highest rate under Variable Returns to Scale analysis (1.000). Samut Sakhon had 

the lowest performance level (0.177). 

Moreover, the data analysis within specific sectors; agricultural, industry, transportation, 

business and others; resulted information on which provinces had the highest or lowest Final 

Energy Efficiency rate. The provincial measurement was considered separately in Constant 

Returns to Scale and Variable Returns to Scale criteria. 

Within agricultural sector, Chumphon was the most effective province (1.000) under 

Constant Returns to Scale measurement. And also Chumphon, Songkhla and Mae Hong Son were 

the most effective provinces (1.000) under Variable Returns to Scale analysis. Trad was the 

province which had the lowest effective rate in both Constant Returns to Scale and Variable 

Returns to Scale measurement (0.001). 

Within Industrial sector, Mae Hong Son was the most effective province (1.000) under 

Constant Returns to Scale measurement. Nan, Bangkok, Pranakornsriayutthaya and also Mae 

Hong Son had the best Energy Efficiency (1.000) under Variable Returns to Scale analysis. Uthai 

Thani was the province which had the lowest effective rate in both Constant Returns to Scale and 

Variable Returns to Scale measurement (0.040 and 0.043, orderly). 
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Within transportation sector, Samut Prakan was the most effective province (1.000) 

under Constant Returns to Scale measurement. Amnat Charoen, Bangkok and also Samut Prakan 

had the best Energy Efficiency (1.000) under Variable Returns to Scale analysis Samut 

Songkhram had the lowest effective rate in both Constant Returns to Scale and Variable Returns 

to Scale measurement (0.073 and 0.127, respectively). 

The examination of Final Energy Efficiency in the business sector found that the most 

effective province was Bangkok (1.000), and Samut Sakhon was the lowest effective province 

(0.035) under Constant Returns to Scale criteria. Under Variable Returns to Scale analysis, 

Bangkok and Mae Hong Son had the best energy efficiency (1.000) and Samut Sakhon had the 

lowest effective rate (0.040) 

Finally, the results of Final Energy Efficiency within other sectors found Lampang was 

the most effective province (1.000) and Phukest had the lowest effective rate (0.023). This is a 

measurement under the Constant Returns to Scale factor. For an analysis under Variable Returns 

to Scale, it showed that Rayong, Bangkok, Lampang and Mae Hong Son were the most effective 

provinces (1.000). Phuket was the lowest effective one (0.035). 


