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1. INTRODUCTION

=\Vietnam has been a net energy importer since 2011, It is estimated that imports
accounting for about 26% (basic plan) to 33% (high plan) of total energy consumption by
2020.

*|In November 2007, the Vietnam government approved the scheme on development of
bio-fuels up to 2015, with a vision to 2025, its target: 1.8 Mt of EtOH and vegetable oil by
2015. Presently, VN produces EtOH mainly from cassava but producers are in troubles to
deal with low domestic market demand, high production costs
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= Agriculture residue is the major form of traditional
biomass energy, thus conversation of this type of
biomass to other forms of renewable energy is
important.

=Mekong Delta : an intensive agricultural region.

- 40,602 km?(12% of Vietnam’s area), 64% of this
area is used for agricultural-aquatic cultivation

- Population is 17 million, 80% of this population is
engaged in agriculture production.

-Rice residues account for nearly 80% of total
agricultural waste. 90% of rice straw is openly burn
on fields.

Reduce gasoline import
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Rice straw -> EtOH
! W ™ Reduce CO 2 emission

Promote rural development




=Recently advanced technologies for cellulosic ethanol production introduced in
US, Japan are almost ready for commercialized EtOH production

"|n Vietnam, efforts in R&D cellulosic EtOH are being undertaken in some institutes
and universities. However, to realize the potential for industrial ethanol production
from rice straw, other concerns related to cost-competitive EtOH PCs should be
addressed.

-Biomass densily, distribution.

-Optimal plant size; Delivered cost of biomass

-Estimated EtOH production costs

Based on research outcome of our recent studies, the following review will

clearly show the great economic potential for industrial production of rice
straw EtOH in the Mekong Delta, VN.



2. Review on the potentials for rice straw ethanol production

Table 1 Annually rice production and rice residues generation by region

Total  Rjce-planted Rice Rice straw
Region area production amount
(103ha) area(10°ha) (103 ton) (dry 103 t year?)
1(Red river delta) 2106.3 11554 6796.3 8665.3
9533.7 669.9 3047.1 3885.1
2
9588.6 1221.6 6252.0 7971.3
3
4 5464.1 213.6 994.3 1267.7
5 2360.5 306.7 1322.4 1686.1
6 (Mekong Delta) 4051.9 3872.9 20483.4 26116.3
Whole country 33105.1 7440.1 38895.5 49591.8
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Fig3. Density of generated rice straw by sub-region
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3.2. Estimation of the delivered rice straw cost

70
E 60
{,% 50 O Hauling cost
a ($dry t-1)
Z 40
3 I @ Distance fixed
c 30 cost
o
g 20 ($ dry t-1)
=
o 10
Q

0

0 20 40 60 80 100 120

Transportation distance (km)

Fig 6. Analysis of delivered cost of rice straw

11



Table 2. Optimal plant size for different regions in Vietham

Number | Delivered | Total of fixed |  vearly
Optimal of cost cost + ethanol
Region plant size R;(opt optPlant | of rice st delivered rice | production
(ML/year) (km) _ OTTICESraW | straw cost
by region | (g/dryt) | ($/LEtOH) | (ML/year)
Red river De('f;‘ 1125 |455| 1 37.6 0.244 112.5
Northern midlands
and Mountain Areas| 52.5 08.8 2 57.5 0.368 105
(2)
North Central and
Central Costal Areas 7.5 26.2 6 30.3 0.492 45
(3)
Central H'gh'a’}‘jﬁ 15 70| 2 46.7 0.448 30
South East
- 45 69.1 1 46.4 0.335 45
Mekong Delta
© 195 48 2 38.7 0.224 390
727.5

Whole country
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Fig 7. Rice straw EtOH production costs in Mekong
Delta, VN via techno-economic analysis.
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B Kawasaki

Powering your potential Kawasaki Heavy Industries, Ltd.

- Capacity: 200L/day
- Ethanol: 99.5 vol.%

- Production cost: 40 yen/L or 80 yen/L
with or without subsidy for rice straw cost
from Japanese Government

Source: Reuters, May 30, 2013

PC for capacity 200L/day (JPY/L)

Rice straw EtOH production costs

in Mekong Delta, VN
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* If applied Kawasaki Heavy’s new technology, EtOH PC in Vietnam will be <0.52 USD/L

 Cassava EtOH PC in Vietnam: 15,000 VND/L = 0. 74 USD/L (by Vietnam Oil and Gas Group)
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3. Discussion on how to promote industrial production of
rice straw EtOH in Vietnam

dVietnam government must have a strong policy to promote
bioethanol consumption in Vietham, ensure a stable market for bio-
ethanol. Subsidies for capital investment should be drawn.

Vietnam will face difficulties in investment funds and advanced
technologies for develop cellulosic ethanol plants. Thus, calls for
investment from foreign entrepreneurs, transfer technologies or
cooperation in production rice straw ethanol with Japan fuel
companies (e.g., Kawasaki; Mitsubishi Heavy Industries, Ltd.) are
necessary.

O Increase the number of researchers , engineers sent to Research
institutes, ethanol industrial companies in Japan to learn experiences in
developing technologies and operating EtOH plants. Technologies
applied for production process must meet the requirement for GHG
savings.
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