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RESUME 
 

Water-wasteful is a negative perception and stigma that attached to this plant. After being accused of 
being the cause of deforestation, now oil palm also considered not environmental friendly because they are 
considered as plants that threaten the availability of water in an area and potentially cause an area to become a 
desert. To find out whether the hoax or the accusation issue is proven to be true or false, it is important to 
examine various research results related to the comparison of consumptive water needs between oil palm and 
other plants. 

Coster (1938) used an evapotranspiration indicator to examined the water needs of plants. Based on the 
results, oil palm only needs 1,104 mm per year. This number is lower than bamboo, lamtoro, acacia, sengon, pine 
and rubber with a range of water needs reached 1,300-3,000 mm per year. Percentage of rainfall used by 
Pasaribu et al, (2012) as an approach to determine water needs in plants. The research showed that the 
percentage of rainfall used by oil palm was also lower than that of mahogany and pine. 

This fact is also confirmed by the results of a research by Makonnen & Hoekstra (2010) which shows that 
water consumption needed by palm oil globally is only 2 percent and most of it comes from green water or 
rainwater. While cereal crops (such as wheat, rice, corn) and soybeans have a water footprint percentage 
ranging from 5-15 percent. 

Associated with its role as a feedstock of renewable energy source (biodiesel), palm oil is also classified as 
the most water-efficient plant. Gerbens-Leenes et al., (2009) stated that palm oil required an average of 75 m3 of 
water to produce each Giga Joule (GJ) of bioenergy. Makonnen & Hoekstra (2010) also re-measured the water 
needs of palm oil only 5.166 liters of water to produce 1 liter of biodiesel for only and lower than the needs of 
water of coconut, rapeseed, and soybeans. 

 This fact shows that palm is not a water-wasteful plant, oil palm can be classified as the plants that are 
relatively efficient in water consumption compared with other forestry plant and other feedstock and does not 
exploit ground water or surface water. 
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INTRODUCTION 

Negative perceptions and stigma are 
always addressed to palm oil, after being 
accused of being the cause of deforestation, 
now palm oils are also considered not 
environmental friendly because they are 
considered as greedy and water-wasteful 
plants. The accusation says that more palm 
plantations can be a threat to the availability 
of water in an area that will cause an area to 
become barren and desert. The issue of 
wasteful water has also become one of the 
serious black campaigns aimed at hampering 
palm plantations both in regional or 
domestic and international market 
developments. 

To find out whether the hoax or the 
accusation issue is proven to be true or false, 
it is important to look at the consumption of 
water needs which shows how much water 
is needed by a plant to grow and produce 
normally. This consumptive water needs can 
be seen from the level of evapotranspiration 
which reflects the amount of water absorbed 
by plants to be evaporated through 
evaporation and transpiration. Apart from 
the level of evapotranspiration, proof of the 
issue of wasteful water on palm can also be 
seen from the water footprint. 

 
 
 
 

PALM IS A WATER-SAVING PLANT 

Research on the needs and consumption 
of water, especially in the agricultural sector, 
has been done by experts long time ago. 
Global freshwater withdrawl has increased 
nearly seven-fold in the past century (Gleick, 
2000). Currentyly, the agricultural sector 
accounts for about 85 percent of global 
water consumption (Hoekstra and 
Chapagain, 2007). Agricultural commodities 
naturally need water to grow and produce 
products that can be consumed either 
directly or indirectly (agro-industrial raw 
materials). But among the many agricultural 
sector commodities in the world, palm are 
always accused of being the most wasteful-
water and are considered to threaten the 
availability of water resources in an area. 

To prove the accusation, it is necessary 
to look at the comparison of 
evapotranspiration level of some plants. 
Coster's (1938) states that water 
requirements in palm oil plantations are 
only 1,104 mm per year (Figure 1). 
Meanwhile, the amount of water 
requirements in bamboo and lamtoro plants 
that are greater than 3,000 mm per year 
shows that both of these forest plants are 
classified as water-wasteful plants. Then 
followed by acacia plants 2,400 mm per year 
of water per year, the sengon tree that used 
2,300 mm per year, Pine and rubber that 
need around 1,300 mm per year. 

 
Figure 1.  Comparison in Water Need of Oil Palm and Other Forestry Plants (Source: Coster, 1938) 
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Pine, acacia, and sengon plants are 
popularly used as forest plants both in 
reforestation programs and industrial 
plantations as timber estate development. 
These forestry plants are relatively wasteful 
of water. While, oil palm which have been 
alleged to be wasteful of water, it turns out 
to be more efficient in consumption of water 
than forestry plants. Oil palm are even more 

efficient in water consumption than rubber 
plants. 

Looking into the portion of rainfall 
utulized by plants, Pasaribu et al., (2012) 
found that percentage of rainfall used by oil 
palm is about 40 percent of annual rainfall. 
The percentage is smaller than mahogany ‘s 
by 58 percent and pine’s by 65 percent 
(Figure 2). 

 
Figure 2.   Percentage of annual rainfall used by oil palm and forest plants (Source: Pasaribu et al, 

2012) 
 
 
Makonnen & Hoekstra (2010) 

conducted a study on the comparison of 
water needs in agricultural commodities 
using the concept of "water footprint". The 
concept can be defined as the total volume of 
water (freshwater) that is used to produce a 
the agricultural commodities or product. In 
total, the global water footprint of crop 
production (agricultural commodity) in the 
1996-2005 were wheat (15 percent), rice 
(13 percent) and corn (10 percent), while 
the contibution of oil palm’s on global water 
footprint was only 2 percent. 

The Water Footprint concept in 
Makonnen & Hoekstra (2010) research also 
uses three different definitions of water 
sources, namely: (a) Blue Water refers to the 
volume of surface and groundwater 
consumed (evaporation); (b) Green Water 
which refers the rainwater consumed; and 

(c) Gray Water refers to the volume of water 
that is required to assimilate the load of 
pollutants based on existing ambient water 
quality standards, which is also used as an 
indicator of the volume of water pollution. 

Largest contribution crops product on 
global water footprint (Figure 3) is clove of  
61,205 m3/ton, which consists of green 
water (98 percent) and gray water (2 
percent). Meanwhile the water footprint of 
oil palm is only 1,097 m3 / ton, which 
consists of green water (96 percent) and 
gray water (4 percent). Meanwhile, water 
footprint in other vegetable oil commodities 
such as rapeseed is 2,270 m3 / ton (75 
percent green water, 10 percent blue water 
and 15 percent gray water) and soybean is 
2,144 m3 / ton (95 percent green water, 3 
percent blue water and 2 percent gray 
water). 
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Figure 3. Comparison of Water Footprint between Oil Palm and Other Crop Plants (Source: 

Makonnen & Hoekstra, 2010) 
 
Based on these facts showed that the 

water needs for palm oil plants is lower 
which means it is more efficient and saves 
water than other commodities. This research 
also shows that the source of water supply 
for palm oil is mostly sourced from green 
water or rainwater. This fact also proved to 
debunk the issue that oil palm plants 
threatened the availability of ground water. 

 

OIL PALM AS A BIOENERGY SOURCE 
RELATIVELY EFFICIENT IN WATER 

CONSUMPTION  

The development of renewable energy 
sources as an alternative fossil energy as an 
effort to mitigate climate change is being 
intensively carried out by countries in the 
world. Agricultural commodities also have 
great bioenergy potential that is 
environmentally friendly. Associated with 
the focus of this study is water needs of 
plants, research Gerbens-Leenes et al., 

(2009) shows the linkage about need of 
water in bioenergy-producing plants 
(feedstock). 

The result of studi showed bioenergy-
producing plants most wasteful in their 
water consumption are rapeseed oil, 
followed by coconut, cassava, corn, soybeans 
and sunflower plants (Table 1). To produce 
every GJ of bionergy (oil), rapeseed plants 
which is primary produced in Europe 
requires 184 m3 of water. Meanwhile, 
coconut which is also widely produced from 
Indonesia, the Philippines, India, requires an 
average of 126 m3 of water. Cassava 
(ethanol-producing) requires an average of 
118 m3 of water. Soybean as the main 
vegetable oil plant in the United States needs 
an average of 100 m3 of water. Sugarcane 
and oil palm turn out to be the most efficient 
in consuming water for producing 
bioenergy. To produce each GJ of bioenergy 
(palm oil), oil palms only use 75 m3 of water. 

 

Table 1.  Water Requirement to Produce One Gigajoule Of Bioenergy in Various Plants 

Types of plants 
Average water consumption  

(m³/gigajoule of energy produced) 

Cassava 118 

Coconut 126 

Corn 105 

Oil palm 75 

Soybean 100 

Sugarcane 28 

Sunflower 87 

Rapeseed 184 

Source: Gerbens – Leenes et al, (2009) 
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One source of renewable energy that is 
widely produced in various countries is 
biodiesel. Oil World data shows that the raw 
materials (feedstock) that are widely used 
by the world biodiesel industry are palm oil 
(33 percent), soybean oil (19 percent) and 
rapeseed oil (19 percent) (PASPI, 2019). The 
results of Makonnen & Hoekstra's (2010) 
also present information on the relationship 
between water needs in various biodiesel 
feedstock commodities (Figure 4). 

In the research revealed that to produce 
1 liter of biodiesel, the water requirement 
used by coconuts as feedstock is 157,617 
liters of water. Meanwhile, other feedstocks 

that are widely used by the world biodiesel 
industry such as sunflower, soybean and 
rapeseed also have relatively high water 
needs to produce 1 liter of biodiesel, which 
is 15,841 liters of water, 11,397 liters of 
water, and 6,429 liters of water respectively. 
While the water consumption by oil palm to 
produce 1 liter of biodiesel is only 5,166 
liters of water. This research showed oil 
palm can produce renewable energy and 
environmental friendly, but also can 
classified as feedstock that is relatively 
efficient in water consumption than other 
feedstocks. 

 

 
Figure 4. Comparison of Water Footprint between Oil Palm and Other Feedstocks (Source: 

Makonnen & Hoekstra, 2010) 
 
With the facts above, it is clear that 

palm is relatively water-efficient in 
producing energy compared to other 
feedstock and other agricultural 
commodities. The view that says palm is 
wasteful of water is refuted by the results of 
the study. Not only efficient in water 
consumption, oil palm plants has store more 
water in their massive fiber root system that 
form a natural bio-pores that functions to 
store water and organic materials. The root 
system on oil palm plants also increasing the 
ability of palm plantations to absorb/hold 
water (water holding capacity) through 
increased rain water infiltration into the 
ground thereby reducing run-off and storing 
water reserves in the ground. 

 
 
 

CONCLUSION 

Accusation of oil palm as a water-
wasteful plant is one of the black campaigns 
which is widely used to inhibit palm oil both 
in the development of plantation and market 
development (domestic and international). 
Based on the research which is conducted by 
evapotranspiration indicator showed that oil 
palm only need 1,104 mm water per year or 
lower than bamboo, lamtoro, acacia, sengon, 
pine, and rubber. The percentage of rainfall 
used by palm is also lower than that of 
mahogany and pine. 

Based on the global water footprint for 
the period 1996-2005 shows that the 
percentage of water consumption needed by 
palm oil globally is only 2 percent or 1.097 
m3 / ton, while cerealia (such as wheat, rice, 
corn) and soybeans have contribution on 
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global water footprint about 5 -15 percent. 
Looking into the source of the water needs, 
most of water source used oil palm from rain 
water and does not exploit ground 
water/surface water.  

Oil palm also proven as one of the 
renewable energy sources that is 
environmentally friendly and is also 
classified as feedstock can produce 
bioenergy that is relatively more efficient in 
water consumption compared to other 
feedstock. The water needs for oil palm is 
only 75 m3 of water to produce each Giga 
Joule (GJ) bioenergy. And to produce 1 liter 
of biodiesel, the water needs of oil palm is 
only 5,166 liters of water.  
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