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Greenhouse gas (GHG) is a gas that capable of absorbing heat wave radiation. This GHG
is greatly important to maintain the Earth's temperature. GHG is not include only carbon
dioxide (CO,) but also other gases such as methane (CH4) which provide the
Global Warming Potential (GWP) 25 times more than CO,, nitrous oxide (N,O) which provide
the GWP up to 298 times as well as Fluorocarbon gases, i.e. Hydrofluorocarbon (HFC),
Perfluorocarbons (PFCs) and Sulphur hexafluoride (SFg) which provide the GWP
more than thousand to ten thousand times of CO,. Human activities are increasing the
level of GHG in the atmosphere. In consequence, the average Earth's temperature is over
increased which so called "Global Warming".
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Since production of biodiesel is promoted
as a mean to fight the climate change, the
plantation of oil palm has been increased
rapidly in recent years. However, one major
concern is the Greenhouse Gas (GHG)
emissions resulting from land use changes
and along with its value chain of palm oil
production.

This is, therefore, the necessity to assess GHG
emissions from its product and process
throughout entire life cycle to ensure that the
oil palm and palm oil industry performs
product operation in the way to minimize
negative impacts on environment.

For this reason, the joint project on Sustai-
nable Palm Oil Production for Bio-energy is
implemented to develop GHG calculation
methodology for Thai palm oil industry.
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Scope of work

Greenhouse gas (GHG) emission calculation is an assessing tool for Thai Palm Oil Industry to
assess their contribution to climate change. In this study, life cycle assessment approach,
which is in accordance with the international standard 1SO14040:2006 Environmental
management : Life cycle assessment, was used to quantify amount of GHG emissions caused
by particular activities across the entire life cycle - from acquiring raw materials, all stages of
production, use phase, transportation through waste disposal.

In this study, scope of work includes land use change, oil palm cultivation, and conversion
palm oil to cooking oil and biodiesel as showed as figure below.
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GHG emissions from land use change (LUC) are calculated GHG emissions from a change of
previous land using to the oil palm plantation. There are 6 considerable LUC patterns in this study.
Most LUC pattern shows the potential in GHG mitigation due to oil palm’s high carbon stock and
no-till farming practices. According to the figure below; the conversion of unused land to palm
shows that it is the most suitable LUC for oil palm plantation environmentally and economically.
On the other hand, the worst situation is to convert forest to oil palm plantation as a result
in releasing huge amount of carbon stock during land conversion.
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Remark: “minus” means saving GHG emissions while “plus” means releasing GHG emissions; GHG emissions is calculated within
25 years timeframe based on IPCC guideline for National Greenhouse Gas Inventories, Stock differenced approach.
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GHG emissions from entire life cycle of the Thai palm oil industry
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Agricultural Practice (GAP).
2. Optimize fertililzer consumption through:
« Leaf & soil analysis = Apply fertilizer in the right time
at the right amount.
« Use slow release (osmocote) N-fertilizer.
« Substitute synthesis N-fertilizer by high
N- organic fertilizer.

1. ﬁ'ﬂﬁiiwzmﬂméyaﬂﬁﬁﬂmmwﬁ nuvasieglndlsssu 1. Sourcing good FFB from the nearest source

2. Improvement of wastewater management

« Install biogas system.

« Use air stripping tower to reduce Temp before
pumping to biogas capture pond.

« Upgrade the open pond (prior biogas capture pond),
which produces methane, to be the covered pond.

- Enhance the performance of biogas system.

- Change stabilization pond to aerated lagoon.

« Sourcing CPO from a mill with biogas capture.

- Improve transportation management of raw mat
by select the nearest suppliers, transported by marine
is preferable, full loading truck, and etc.

- Substitute dirty fossile fuel (crude oil, diesel) by cleaner
fuel (NG) or renewable energy (biomass, biogas).

- Subtitute systhesis Methanol by Bioethanol
or Biomethanol.

Taelulssanu dsaliaamslilwihainnislwihdugiinie - Install BG capture system. = generate elec. = reduce

imported elec.

- Use cleaner fuel (i.e. biomass, biogas, NGV) instead
of dirty fossil fuel.

- Apply Co-generation technology (heat exchanger)
= maximize energy efficiency.



