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ABSTRACT

This research studies the long-term energy consumption, energy supply forecasting and
evaluation of carbon dioxide emission. The analysis results in the main Thai economic sectors by
using both bottom-up MAED and top-down MESSAGE models. Three main scenarios, focused
on energy demand and supply, with the base year of 2005 to 2030 have developed in this study
which comprises Business-as-usual (BAU), energy efficiency (EE) and long-term national
renewable energy development (REDP) scenarios. Under the BAU scenario found that the final
energy demand increase from 62.36 Mtoe in 2005 to 154.34 Mtoe in 2030. The annual average
growth rate increased to 6.15% per year. In 2030 manufacturing sector would have the main share
at 38.38% of the energy consumption followed by transport sector at 34.26%, household sector at
12.99%, service sector at 7.24%, and ACM sector at 6.78%, respectively. As EE scenario found
that the final energy demand increase from 62.36 Mtoe in 2005 to 148.70 Mtoe in 2030. The
annual average growth rate increased to 5.77% per year. When compared to the BAU scenario
found that the total final energy consumption in the EE scenario decreased 3.66% in 2573. In

REDP scenario found that the final energy demand increase from 62.36 Mtoe in 2005 to 154.52



Mtoe in 2030. The annual average growth rate increased to 6.16% per year. When compared to
the BAU scenario found that the total final energy consumption in the REDP scenario increased
0.12% in 2573. Results found in the manufacturing sector with the highest final energy
consumption of all energy used in each sector of national economy. And whenever a machine or
device that is used to make high performance with low power end. So should the machinery and
equipment. Or high technology used in manufacturing sector to reduce energy use. In a case study
of a power supply found that in BAU scenario considers without load region during of 2005-2030
years, the total electricity production from power plants has increased from 15,596.73 MWyr in
2548 to 46,793.17 MWyr in 2573 with an annual average growth rate increased to 8.33% per
year. In 2573 found that Thailand will share the electricity from combined cycle power plants
together accounted for 55.72%, followed by thermal power plants accounted for 27.23% and coal
and lignite power plants accounted for 5.74 by renewable energy power plants for electricity
generation accounted for less than 0.01. While the EE and REDP scenarios have the same trend
with the BAU. In the case evaluation in CO, emissions from power generation. CO, emissions
have increased from 76.58 Mtons-CO,-e in 2005 to 213.56 Mtons-CO,-¢ in 2030. The year 2573
found that the combined cycle power plants accounted for 54.38%, followed by thermal power
plants accounted for 24.16%, coal and lignite power plants accounted for 12.36 % and found that
renewable energy power plants will reduce emissions of CO, 0.002% in 2573. The results imply
that the new or higher efficiency power generation technologies should be considered and
implemented in the new energing power plant to increase the overall efficiency of power plant. It
also found the Thailand would face the maximum yield of renewable energy production due to

the limit of domestic land use under the existing technologies by the year 2030.



