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Abstract

This study has the objectives to 1) adapt tools for the assessment of the impact of
biodiesel using oil palm as feedstock on land use change (LUC), 2) assess
environmental impacts (Global Warming Potential; GWP and Abiotic Depletion
Potential; ADP) of biodiesel chain including LUC by using Life Cycle Assessment
approach 3) assess socio-economic impacts arising from biodiesel promotion and 4)
assess sustainability of biodiesel due to government policy in increasing blending ratio
of biodiesel (B100) in diesel using the adapted methodology. The biodiesel blending
ratios of 2, 5 and 10 percent, namely B2, B5 and B10, respectively are studied with
21,000 ML per year as functional unit.

The tools adapted for assessing the impact of biodiesel on crops affected, percentage
change in the converted crop area and prices are correlation analysis, multiple
regression, and econometric modeling. The study revealed that coffee, rambutan and
rice are the crops significantly affected by oil palm expansion. The percentages of area
conversion for B2 are 2.12%, 7.88% and 0.28 % for coffee, rambutan and rice
respectively. The increases in the prices of the converted crops for B2 are 12.67%,
7.54% and 10.84% for coffee, rambutan and rice, respectively. The percentage changes

of the converted area and prices increase with increasing biodiesel blending ratio.

The GWP and ADP of 1 liter of biodiesel are 0.660 kg CO; eq. and 0.206 kg oil eq.
whereas those of 1 L diesel are 2.808 kg CO; eq. and 0.923 kg oil eq. Based on the 2006



IPCC guidelines, the greenhouse gas emissions for the conversion of coffee, rambutan
and rice to oil palm are -6.84 ton CO2 eq./ha-yr for coffee and rambutan, and -21.94 ton
CO2 eq./ha-yr for rice. Thus when LUC is integrated into the calculations, the GWP of
biodiesel is smaller than without LUC integration. As can be intuitively anticipated,
there is no effect of LUC on ADP.

The socio-economic impacts cover positive impacts i.e. currency savings and increase
in farmers’ income due to higher price of oil palm, and negative impacts i.e. increase in
food price represented by bottled palm oil, and biodiesel for energy. Compared to neat
diesel, i.e. BO, the net socio-economic impact of B2 is better but B5 and B10 are worse.
When LUC is integrated; the net socio-economic impacts of B5 and B10 become better
than BO. This is due to the additional farmers’ income from oil palm expanded area and
the increase in price of the other crops (rambutan, coffee and rice) because of reduced
supply due to conversion of part of them to oil palm.

The eco-efficiency (EE) of the various biodiesel blends is the indicator for the
sustainability of the biodiesel promotion in Thailand. The performances of the biodiesel
blends with LUC are better than those without LUC in terms of both economics and
environment. The changes in GWP and ADP of B2 to B10 relative to BO are positive
and increasing whereas those in the net socio-economic impacts are also positive but the
trend is decreasing. Among the studied socio-economic impacts, the major effect of the
increasing net income of farmers would be on the increasing biodiesel price, mainly
caused by the increasing oil palm price. When oil palm price is higher than any other
crops price, in addition to rambutan, coffee and rice, it may cause area shift from other
crops to oil palm resulting in EE change, i.e rubber which is a competitive to oil palm in
terms of favourable weather and returns. Since the returns of oil palm plantation at B9
are slightly higher than that of rubber, it is recommended that B9 would be the optimal
ratio under the study. In case the government requires B10 as targeted, it would be
achieved positively by reducing oil palm price which in turn could be possible by

increasing yield as well as efficiency of feedstock production.

Keywords: Biodiesel/ Land Use Change/ Abiotic Depletion Potential/ Global Warming

Potential/ Socio-economic/ Eco - Efficiency.
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Sulfur hexafluoride

soil organic carbon

Sulfur dioxide

Stated Preference

special purpose vehicle

Sriracha Terminal

Simultaneous Saccharification and Fermentation
Palm oil stearin

Sour Water Stripping Unit

ton

Thai Baht (currency unit)

Tera Joules

Total nitrogen

Total phosphorus

Total Suspended Particulate
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United States

United States of America

US dollar (currency unit)

United States Department of Agriculture
United States Environmental Protection Agency
Value Added Tax

Vacuum Distillation Unit

Volatile Organic Compound

Vacuum Residue
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