
Accepted Manuscript

Economic and spatial planning for sustainable oil palm biomass resources to mitigate
transboundary haze issue

Sie Ting Tan, Haslenda Hashim, Ahmad H. Abdul Rashid, Jeng Shiun Lim, Wai Shin
Ho, Abu Bakar Jaafar

PII: S0360-5442(17)31257-4

DOI: 10.1016/j.energy.2017.07.080

Reference: EGY 11268

To appear in: Energy

Received Date: 25 January 2017

Revised Date: 23 June 2017

Accepted Date: 5 July 2017

Please cite this article as: Tan ST, Hashim H, Abdul Rashid AH, Lim JS, Ho WS, Jaafar AB, Economic
and spatial planning for sustainable oil palm biomass resources to mitigate transboundary haze issue,
Energy (2017), doi: 10.1016/j.energy.2017.07.080.

This is a PDF file of an unedited manuscript that has been accepted for publication. As a service to
our customers we are providing this early version of the manuscript. The manuscript will undergo
copyediting, typesetting, and review of the resulting proof before it is published in its final form. Please
note that during the production process errors may be discovered which could affect the content, and all
legal disclaimers that apply to the journal pertain.

http://dx.doi.org/10.1016/j.energy.2017.07.080


M
ANUSCRIP

T

 

ACCEPTE
D

ACCEPTED MANUSCRIPT
1 

 

Economic and spatial planning for sustainable oil palm biomass resources to mitigate 

transboundary haze issue 

Sie Ting Tana, Haslenda Hashima, Ahmad H. Abdul Rashidb, Jeng Shiun Lima, Wai Shin Hoa, 

Abu Bakar Jaafarc 

aProcess System Engineering Centre (PROSPECT), Faculty of Chemical and Energy 

Engineering, Research Institute for Sustainable Environment (RISE), Universiti Teknologi 

Malaysia, Johor, Malaysia 

bIndustrial Biotechnology Research Centre, SIRIM Berhad, Shah Alam, Malaysia 

eUTM Ocean Thermal Energy Centre, and UTM Perdana School of Science, Technology, 

Innovation, and Policy, Kuala Lumpur, Malaysia 

Corresponding authors: haslenda@utm.my (H. Hashim) 

Abstract 

Transboundary haze has been a critical environmental concern in the region of Southeast Asia in 

the recent decades. The smoke occurred by land clearing through burning activities for 

agricultural cultivation and urban development is a significant contributors to haze issue which 

has affected countries within the region and beyond. Instead of ‘slashing and burning’ the 

biomass residues, there is the possibility of utilising the biomass residue produced either by land-

clearing or on plantations to become higher value bio-products,with monetary returns to the 

plantations and farmers. Due to the diffuse nature of biomass which leads to high transportation 

costs, effective spatial planning is required for cost-effectiveness and sustainable biomass supply. 

This study focuses on mitigation of transboundary haze by moving away from the conventional 

activities of biomass ‘slash and burn’ through its conversion to energy. A spatial optimal 

biomass allocation networks has been developed to address the issue of transportation distance of 

biomass to the centralised bioenergy facility by taking into account the geographical locations of 

the biomass, biomass availability, distances, and transportation cost. Five optimal centralised 

biomass facilities were identified in Peninsular Malaysia. The results indicated that the cost of 

electricity generated from oil palm trunk (OPT) and oil palm frond (OPF) was USD 0.13 /kWh 

which is comparable with current Feed-in-Tariff. The result suggests that the conversion of 
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