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ABSTRACT

Currently, bioethanol, a fuel additive for transportation, is produced mainly by using biomass (first generation) such
as corn and sugar canes. First generation biomass can cause various problems in terms of increase in agricultural pri-
ces and ethical reasons. To address these problems, a nonedible lignocellulosic biomass can be utilized. Agricultural
byproducts such as straw, bagasse, and forest byproducts from the wood processing industry. Therefore, production of
wood based bioethanol can be an effective utilization route of second generation biomass, and its raw materials are
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more abundant than first generation resources. Furthermore, it is possible to secure cheap raw materials. One of the
biggest advantages of using biofuels is that it contributes to the reduction of greenhouse gases by minimizing the envi-

ronmental impact, unlike fossil fuels. In this study, we investigated the greenhouse gas reduction effects that can be

achieved through the use of Lignocellulosic bioethanol and government policies on renewable energy currently being

implemented in ASEAN countries (Indonesia, Malaysia, Thailand and the Philippines). In these four countries, policies

and incentives related to biofuels have been developed. It is expected that the reduction ratio of carbon dioxide emis-

sion and the mixed biofuel will be gradually increased in the future.

Keywords : ASEAN, renewable energy policy, lignocellulosic biomass, bioethanol
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Fig. 1. Chemical composition of Lignocellulosic biomass.
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Table 1. Total forest area as well as its ratio as a percentage of land area in the selected ASEAN countries

Total Forest Area (000 Ha)

Forest Areas as a percentage of Land Areas (%)

Country
1990 2000 2012 1990 2000 2012 A“{‘;‘;‘(l)_gohf‘;ge
Indonesia 118,545 99,409 93,062 65.4 54.9 51.4 13
Malaysia 22,376 21,591 20,282 68.1 65.7 61.7 0.5
Thailand 19,549 19,004 19,002 383 372 3722 0.2
Philippines 6,570 7,117 7,775 2.0 23.9 26.1 0.9
Total 167,040 147,121 140,121

(Source: FAO% Statistics Division 2016; http://faostat.fao.org)

2004 - 2014 (Urban + Rural)

(In percent)

N Indonesia
+ Malaysia
% Thailand

® Philippines

Fig. 2. Population below the national poverty line
(ASEAN Statistical Yearbook, 2016, modified).

source : ASEAN Secretariat,
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Table 2. Summary of the biofuel policies in the ASEAN countries

Current blending

Countries Policy/Policy target Mandate
Indonesia MEMR Regulation No. 25 (2013)
- Reduce GHG emissions 26% from BAU level by 2020, increased to 41% reduction with
enhanced international assistance E3
- Displace 5% of gasoline with bioethanol and reduce energy intensity by 1% per year to 2025 B5
- Increase share of “new and renewable energy” in primary energy supply to reach 23% by
2025 and 31% by 2050
Malaysia - Increase capacity of renewables to 2080 MW by 2020 and 4000MW by 2030
- Reduce carbon intensity of GDP by 40% by 2020 from 2005 levels BS
- Increase production of cassava and sugarcane for bioethanol production by 2021
- Displace 5% of diesel in road transport by 2030
Thailand AEDP (2012-2021)
- Target for biofuels 44%, replacing oil consumption Ethanol 9 ml/day by 2021
- Government policy to waive gasohol product (gasohol 91 and gasohol 95) to state oil fund
around 6 baht per liter, subsidy E20 10 baht per liter and 20 baht per liter in case of E85 E3
- Renewables to reach 20% of power generation by; biofuels to reach 20% of transport fuel use BS
by 2036
- Reduce energy intensity by 30% compared with 2010 by 2036 through the removal of
fossil-fuel subsidies and accelerated energy efficiency improvements
Philippines - Renewable Energy Plan and Programs (2011-2030)
- Improvements in the yields of all feedstock will be necessary to support future targets E10
- Displace 15% of diesel and 20% of gasoline with biofuels by 2030 BS
- Attain energy savings equivalent to 15% of annual final demand relative to BAU by 2020
- Triple the installed capacity of renewables power generation to 15GW by 2030
Source: ASEAN secretariat; (IEA, 2015; Slette er al., 2012; Chanthawong et al., 2016; Anuman et al., 2016)
Notes: MW =megawatts; GW = gigawatts
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Fig. 6. Primary energy demand per capita and en-

ergy intensity in Southeast Asia.
Notes: PPP = Purchasing power parity; toe=tonne of oil equivalent.
Source: Southeast Asia Energy Outlook 2015
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