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Abstract

Ministry of Energy has predicted that the need of energy in Thailand will be increased in
2022 and the ratio of renewable energy use is expected to be increased up to 25% of the total
energy use. The government has promoted and supported the development in demand and supply
continuously, especially the development in renewable energy for transportation such as
biodiesel. As biodiesel is a fuel which can be produced from a raw material in Thailand i.e. oil
palm, the cultivation of oil palm has been highly supported in order to increase the ratio of
biodiesel production to 18.5%. Advantageously, it is the development of renewable energy to be
used as a main energy in substitution of fossil fuel and reduce the imports of refined oil
sustainably. In contrast, biofuel production causes many disadvantages to natural resources
including the increasing need of water for cultivation and the pollutions caused from the use of
fertilizers and chemical substances in cultivation. This directly affects the limited water resources.
Further, the biodiesel production process itself requires energy for production and creates wastes
from the production process. Thus, this research project has studied energy efficiency in the form
of net energy and the amount of water used throughout the life cycle of biodiesel production from
oil palm per a functional unit of biodiesel. The tools used are Energy Footprint in energy
efficiency analysis, and Water Footprint for the analysis of the amount of water used. The study

areas are the areas in 6 provinces in Northern Thailand and 14 provinces in Southern Thailand.



The scope of study includes the cultivation of oil palm, transportation, oil extraction and biodiesel
production. A functional unit of this study is 1 liter of biodiesel.

From the study result of energy footprint from the difference between energy used in
biodiesel production and energy gained from biodiesel production, it was found that the use of oil
palm from the areas of Southern Thailand has the highest energy footprint which is 49.42 MJ/lite
while use of oil palm from the areas of Northern Thailand in biodiesel production has the energy
footprint of 25.66 MJ/lite. Throughout the life cycle of biodiesel production, it was found that
energy was used in biodiesel production process the most, which was 38.97% of total energy use.
For the Northern Thailand, the process that used most water was oil palm cultivation, which used
54.05% of the total energy used.

The study result of water footprint shows that water footprint of process calculated from
the average use of water in oil palm cultivation in Southern Thailand was 1,362.87 m’/ton. Tt was
less than that of Northern Thailand was 5,303.13 m’/ton. When considering the water footprint of
1 liter of biodiesel by categorizing the water resources, it was found that water footprint of
biodiesel from oil palm of Southern Thailand, which was 6,196.31 liter/liter of biodiesel or
51.01% of the total water requirements. Most of water use is the use of water from
evapotranspiration of rainwater or Green Water Footprint. It was less than that of Northern
Thailand which equaled to 24,050.84 liter/liter of biodiesel or 44.41% of the total water
requirements. Most of water used is Grey Water Footprint.

From the study of both energy and water footprint, it was found that biodiesel production
from oil palm in Southern Thailand had the highest efficiency in both in energy view and in water
use. Therefore, the guidelines for energy and water use management to reduce the amount used
should focus on researching and developing to increase the oil palm production per the cultivation
area. It should cover the cultivation process, technology development that enhances the efficiency
in energy and water use in production process, for sustainable renewable energy development in

the future.



