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Abstract

The objective in this research is to develop a tool for making strategic decisions for biomass from
natural rubber and palm oil industries especially as electricity from these biomasses. Phase one begins with
the study of demand, supply, and price relations for both natural rubber and palm oil from upstream to
downstream industries. In phase two, similar relation is studied for rubber and palm biomasses. The rubber
biomasses are branches, barks, and roots while the palm biomasses are empty fruit brunch (EFB) and
wastewater. All biomasses in solid form will be directly combusted and the one in liquid form will go through
wastewater treatment which will eventually generate biogas for electricity generation. Phase three involves
causal loop relationship identification and system dynamics modeling for the rubber and palm biomasses to
power plants.

We test different feed-in tariff policies to observe the behaviors from industries since this is the most
popular and successful policy to promote renewable energy in developing countries. We adopt the
investment criteria to establish a power plant if its payback period is shorter than 5 years, assuming all
physical parameters are viable.

The system dynamics model for rubber biomass will model each province separately due to the
nature of subsidization and the availability of biomass. The electricity generated from palm biomass is
modeled as for the whole country from two sources; one from EFB and one from wastewater. The result
indicates the potential of rubber biomass power plants; if the problem in southern border provinces is
reconciled and the extra feed-in tariff remains, or the operating cost to generate electricity from rubber root
decreases at least 30%. An interesting result from the palm biomass model is that the payback period for
biogas power plants is quite attractive (around 5.9 years) even without the feed-in tariff policy since many
investors also apply for the CDM program.

The approaches in this research can be applied to other biomasses easily if the demand, supply ,

and price relations are realized and if supporting data in the model has been collected and available.






