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Abstract 

 
The water footprint of palm oil biodiesel depends upon climate and production systems. The 

weighted average of the total water footprint is 5,714 m3/ton in a study area which has a mean annual 
rainfall of 1,905 mm per annum and where the average Fresh fruit bunches (FFB) yield is 3.02 tonnes per 
annum. The share of indirect water footprint to the total water footprint of biodiesel is 99% and that due 
to direct water footprint is 1% (Only blue water). The highest contributors to the indirect and direct water 
footprint are the water consumption of the oil palm crop and the water consumption in the production of 
palm oil biodiesel, respectively. From this study, Surat-Thani is the suitable area for using oil palm crop 
to produce biodiesel in water perspective. 
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1. Introduction 
 

The Government of Thailand is 
promoting biodiesel for transportation in order to 
reduce the importation of fossil fuels and to 
improve the energy security of the country. The 
Government of Thailand also plans to increase the 
national renewable energy share from 10% in 
2012 to 25% by the year 2021 (Department of 
Alternative Energy Development and Efficiency, 
2012). Palm oil has been considered as a 
prospective feedstock for biodiesel production, 
particularly due to the fact that, it produces the 
highest yield of all Thailand’s biofuel oil plants. In 
order to achieve the national renewable energy 
plan’s target, one of the most important factors to 
be considered is freshwater availability. 
Freshwater is essential for crop cultivation, and 
also in the biodiesel production processes. The 
idea of considering water use along supply chains 
has gained interest after the introduction of the 
‘water footprint’ concept by Hoekstra et al. 
(2009). The number of countries implementing 
biofuel programmes has increased rapidly 
(Gerbens-Leenes and Hoekstra, 2010; 2011; 
Gerbens-Leenes et al., 2012; Wu et al., 2009; 
2011) including Thailand (Pongpinyopap and 
Mungcharoen, 2011; 2012). 

This study aims to assess the water 
footprint of biodiesel production from palm oil. 
Two main parts of water usage are crop growth 
and the biodiesel production process itself. The 
area for this study is the southern region of 
Thailand because most palm oil mills and  
 

agricultural lands cultivated with oil palm are 
found in this area. Krabi, Chumphon and Surat-
Thani provinces were selected as study areas 
(Office of Agricultural Economic, 2012). 

The final results will cover the water 
footprint of palm oil biodiesel production from 
palm oil throughout the production chain. Data 
from these results can be used as the basis for 
managing water resources not only in Thailand but 
also in other regions. 

 
2. Methodology 
    2.1 The water footprint concept 

The Water Footprint of a product is the 
volume of freshwater appropriated to its 
production covering the volumes of water 
consumed and polluted in the different steps of the 
supply chain. The water footprint of a product 
considers both direct (operational) and indirect 
(supply chain) water use. The water footprint has 
basically three components: green, blue and grey 
water footprint. The full water footprint 
assessment consists of four distinct phases: 1) 
Setting goals and scope 2) Water footprint 
accounting 3) Water footprint sustainability 
assessment and 4) Water footprint response 
formulation (Hoekstra et al., 2009; 2011). In this 
study, only phases 1, 2 and 4 were carried out in 
order to identify critical components in its water 
footprint and set priorities for response. As there 
were no standardized methodologies for the water 
footprint sustainability assessment, this as not 
carried out in this study (Jeswani and Azapagic, 
2011). 
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production in Thailand compared among the most 
three potential areas. 
 
4. Conclusions 

This study presents the results of the 
water footprint analysis for palm oil biodiesel 
production. All production chains of palm oil 
biodiesel, including oil palm plantation, 
harvesting, CPO extraction, and biodiesel 
production, are evaluated based on 1 ton of 
biodiesel. The water footprint of biodiesel varies 
according to the different climate and agricultural 
production systems. The agricultural stage is the 
highest contributor to the total water footprints 
which results from the water consumption of oil 
palm crop required in the cultivation stage. 
However, the palm oil biodiesel production chain 
with a lower water footprint is more damaging to 
the environment since grey water is produced.  
The degree of damage is also dependent on where 
the water is sourced. Thus, Environmental Impact 
Assessments should include a comparison of each 
water footprint component to available water at 
relevant locations and time in further studies. 
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