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In Lao PDR, the Government aims to increase the share of renewable energies to 30% 

of the total energy consumption and the target of biofuels, including bioethanol and biodiesel, 

has been set to achieve 10% of total fuel in transportation sector by 2025 according to 

Renewable Energy Strategy Development Plan (2011-2025). A National Energy 

Development Plan encourages the investment in biofuel production and promotes the use of 

biofuel to reduce the fossil fuel consumption. For the renewable energy policy, the Institute 

of Renewable Energy Promotion (IREP) is an organization under the Ministry of Energy and 

Mines (MoEM), The MoEM has just initiated to draft a strategy document on the 

development of biofuel and a policy document on fuel saving and promotion of biofuel 

production.  

 

Currently, there are no bioethanol plants available in Laos. The United Nations 

Industrial Development Organization (UNIDO) has collaborated with the King Mongkut's 

University of Technology Thonburi (KMUTT) under the project titled as “Overcoming 

Policy, Market and Technological Barriers to Support Technological Innovation and South-

South Technology Transfer ; The Pilot Case of Ethanol Production from Cassava”, funded 

by the Global Environment Facility (GEF).  The objective of the project is to remove barriers 

in support of south-south technology transfer  (SS-TT) on ethanol production from cassava. 

KMUTT’s innovative technology to produce bioethanol from cassava offers higher 

productivity of cassava production and reduced energy and time used during fermentation 

process. The project intends to transfer the innovative technology on production of bio-

ethanol from cassava using the High Gravity/Very High Gravity - Simultaneous 

Saccharification and Fermentation (HG/VHG-SSF) technology to neighbouring countries, in 

particular to Lao PDR, Myanmar and Vietnam (LMV), together with technical assistance that 

shares lessons learnt and know-how from Thailand.  

 

The National Center for Genetic Engineering and Biotechnology (BIOTEC), Thailand 

has been subcontracted by UNIDO under this project activity entitled “Support and 

assistance for private sector companies in adjusting of existing bioethanol plants and/or 

establishing new bioethanol plants utilizing KMUTT technology in Lao PDR”. The scope of 

the subcontract was to provide support and assistance to private sector companies with 

adjusting existing bioethanol plants and/or establishing new bioethanol plants by utilizing 

HG/VHG-SSF technology of ethanol from cassava roots, in Lao PDR.  

 

 Cassava (Manihot esculenta Crantz) is important cash crop for small holder farmers in 

Laos. The most of cassava varieties are bitter type with high cyanide content and highly toxic 

when consumed. Therefore, Laos people consume rice as the main stable food while, similar 

to Thailand, cassava are processed into cassava chip and starch for food and feed industries. 

Cassava is suited to the agronomic conditions of the production areas in Lao, PDR. 

Particularly, cassava is excellent drought tolerant, easy to grow with low input requirement 

and can be easily processed by farmers to dried chip for sale. For this reason, the rapid 

expansion of cassava planting area from only 7,300 hectares in 2000 to 94,726 hectares in 

2016 had occurred, with a shift of a total fresh root production from 71,000 tons to 3.09 

million tons and the yield increased from 9.73 to 32.68 tons/Ha.  

https://www.nstda.or.th/
https://www.nstda.or.th/


Both cassava chips and fresh roots can be used as feedstock for bioethanol production 

with different advantages and disadvantages to minimize the raw material cost.  Cassava 

chips are a dried form of cassava roots. Roots with high water contents can be readily rotten 

by microorganisms and thus cannot be stored longer than a few days. The simplest means of 

extending the root’s shelf life is by sun drying to lower the moisture content. Chips can be 

stocked in the warehouse and transported easily. The major disadvantage of chip is high soil 

and sand contamination which can cause machine corrosion and shorten its useful lifetime. 

Fresh roots are cheap during the harvest season, easy for sand & soil removal, contain some 

nutrients and minerals that are advantageous for yeast fermentation and are therefore of 

interest for bioethanol production. The limitations are short-shelf life, cannot be stocked and 

limited to fermentation with high solid contents (called as high gravity).  

 

 In a conventional SSF process, cassava materials are transported to the ethanol 

factory, milled to small pieces and water is added during this step.  The slurry is then cooked 

to create the disruption of the ordered structure of starch granules for more susceptible to 

enzyme hydrolysis.  During the ethanol production from cassava, starch accumulated in 

cassava roots are converted to sugars by enzymes prior to sugar fermentation by yeasts.  The 

two-stage hydrolysis by enzymes - liquefaction and saccharification - yields glucose for the 

latter fermentation process by yeast. The typical concentration of ethanol from this normal 

gravity (NG) process is approximately 8-10% (v/v), depending on the total solid (TS) or dry 

solid (DS) of starting slurry. The low concentrated ethanol is then proceeded to steam 

distillation and dehydration to yield anhydrous ethanol (99.5%).    

   

For root preparation step, when ground and mixed with water, produce thick and less 

fluid slurry, unless more water is added, resulting in a low total solid content, as well as low 

ethanol concentration in the mash at the end of fermentation. To effectively use fresh roots in 

bioethanol production, viscosity reduction enzymes (VRE) are introduced to pretreat ground 

roots. Accordingly, the fermentation at higher solid contents (i.e. high solid loading or high 

gravity) of ground fresh roots can be efficiently achieved with the fermentation efficiency up 

to 90%, being similar to normal solid loading (normal gravity). The HG/VHG-SSF process 

has been introduced to obtain a higher ethanol concentration of the mash up to 15 or 18% 

(v/v).  

 

In this project, at least 3 potential companies/ private sectors that are interested in the 

innovative bio-ethanol technology from KMUTT were identified including Phongsubthavy 

Road and Bridge Construction Co., Ltd., Naly Chaleunxub Co., Ltd. and Khongsedon 

Construction Co., Ltd.  The companies were interested to invest in this industry but they need 

to get the government policy and some loans. However, Phongsubthavy Road and Bridge 

Construction Co., Ltd. decided not to invest in this project hence they did not attend the focus 

group meeting. While, Naly Chaleunxub Co., Ltd. is not committed to the biofuel business as 

well. Finally, Khongsedon Co., Ltd. has expressed their plan to invest in the first bioethanol 

plant in Laos and needs more support from this project. Therefore, crucial information 

including technical specification for bio-ethanol plant, raw material and product price, 

chemical and operating cost, machine lists and investment cost on bioethanol production 

from cassava by using HG/VHG-SSF process was provided to Creagy Co., Ltd. which had a 

subcontacted project from UNIDO for feasibility studies and financial modelling to support 

Khongsedon’s investment plan.  

 



  
Land prepared for a small commercial 

bioethanol plant with capacity of  

10,000 L/day of Khongsedon Co., Ltd.  

Location for K.S.D. bioethanol plant with 

capacity of 200,000 L/day  

in Vapi distric, Salavan province 

 

 Khongsedon Co., Ltd. has planned to establish a small commercial scale plant with 

the production capacity of 10,000 L/day and already signed MOU with IREP to establish the 

first bioethanol commercial plant in Laos with the production capacity of 200,000 L/day. Mr. 

Xayyadeth Phanthong, the company’s owner, is very interested in the investment of 

bioethanol plant in Lao PDR and he wants to promote cassava plantation in Salavan province 

in order to increase income as well as energy security for Lao PDR. Gasohol, a blend of 

gasoline with ethanol would become an alternative cheap energy source for Laos' people.  

 

In this project, BIOTEC had provided the technical support on feedstock qualities, 

feedstock procurement plan, feedstock preparation, ethanol production process, laboratory 

analysis as well as the technical support for the basic plant design to integrate KMUTT 

technology for small-scale and commercial-scale bioethanol plants. Important activities 

included on site-visit of cassava planting area and ethanol plant, a training workshop for 

farmers, and know-how transfer on establishing of cassava training center.  

   

 Khongsedon Co., Ltd. had a limitation to invest for bioethanol plant because most 

Laos banks provide loans with interest rates as high as 15%. In addition, commercial-scale 

bioethanol plant has not been recommended for investment since the financial risk was very 

high. Therefore, KMUTT decided to spend the budget for establishing the first demonstration 

plant from cassava in Lao PDR with the fermenter size 10,000 L. KMUTT team planned to 

conduct the first test run after commissioning. The ethanol product will be blended to 

produce gasohol E10 and sold at Khongxedon district. If gasohol business is successful and 

has more demand in Southern part of Laos, Khongsedon Co., Ltd. has the future plan to 

increase the plant capacity by increasing fermenter tanks and some facilities to meet 

increasing demand of biofuel.  



  
Pilot plant delivery and signing ceremony  

of cooperation agreement with  

IREP, MoEM, Lao PDR 

Installation of the bioethanol pilot plant at 

Khongsedon Co., Ltd,  

Salavan, Lao PDR 

 
 Khongsedon Co., Ltd planned to establish 4 mini gas stations in Khongsedon district, 

Salavan province. The ethanol products of 300 L/day (the practical yield after distillation and 

dehydration process) will be blended with 2,700 L of gasoline 91 to produce 3,000 L of 

Gasohol E10 per day or 900,000 L/year (assuming that the plant operates at 300 day/year). 

Low cost of biofuel is an important factor in promoting and attracting new types of fuel oil in 

Laos. If gasohol business is successful and has more demand in Southern part of Laos, 

Khongsedon Co., Ltd has the future plan to increase plant capacity by increasing fermenter 

tanks and some facilities to meet increasing demand of biofuel. While the economics and 

transportation sector are expanding, there is an increasing demand for fuel oil. Laos imports 

one hundred percent of its fuel oil from Thailand and Vietnam. Accordingly, bioethanol from 

cassava can be an alternative solution to reduce oil imports and increase cassava demand 

which leads to sustainable energy and security of agricultural sectors. The development of 

ethanol technology as well as technology transfer which result in productivity enhancement 

and cost reduction of ethanol plant will improve the sustainability of ethanol use in form of 

gasohol as alternative energy. This clean renewable energy is derived from processing of 

agricultural produce which can decrease CO2 gas causing greenhouse effect and global 

warming. 
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Bioethanol pilot plant at Khongsedon, Co., Ltd. 
 


