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Reference Pictures 

1. Expeller/ Chiang Rai, Thailand 2. Jatropha Virgin Oil/ Chiang Rai 

3. Abandoned Nursery/ Chiang Rai 4. Abandoned Jatropha / Chiang Rai 

5. Abandoned Jatropha/ Bokeo 6. Inter Cropping/ Bokeo 
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7. Jatropha Fencing/ Bokeo 8. Tractor without Power/ Bokeo 

9. New Motorbikes in Town / Bokeo 10. Remote Village with Power/ Bokeo

11. Rural Village No Power/ Bokeo 12. Rural Village No Power/ Bokeo 
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13. School/ Bokeo 14. Remote Village with Solar Power/ 
Dudom Xai 

15. Old School/ Dudom Xai 16. New School under Construction/ 
Dudom Xai 

17. Graded Road Section/ Dudom Xai 18. Small Community on the Cliff with 
Power/ Dudom Xai 
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19. Jatropha Fencing/ Dudom Xai 20. Tourist Center Road/ Luang Prabang 

21. School/ Luang Prabang 22. School/ Luang Prabang 

23. Chinese Motorbike Sales/ Luang Prabang 24. Remote Community with Satellite TV/ 
Vientiane Province 
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25. Old Expeller/ Vientiane CP 26. BDF Reactor / Vientiane CP 

27. Cultivation Test/ Vientiane Province 28. Remote House with Tractor / Vientiane 
Province 

29. School/ Bolikhamxai 30. Houses with Power / Bolikhamxai 

vi 



Decentralized Biofuel Supply Chain Development Study in Lao PDR, 2007 

31. 2nd Thai-Lao Friendship Bridge/ 
Savannakhet 

32. Border Control/ Savannakhet 

33. SEZ Construction/ Savannakhet 34. Woodchip Plantation/ Savannakhet 

35. Jatropha Nursery for Seedling Sales/ 
Savannakhet 

36. Paddy Rice Field/ Savannakhet 
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37. JICA Agricultural Rural Development 
Center/ Savannakhet 

38. JICA Agricultural Rural Development 
Center/ Savannakhet 

39. Access road for remote Villages/ 
Savannakhet 

40. Remote Village with Power/ Savannakhet

41. Jatropha Seedling/ Savannakhet 42. Seeds for sales/ Savannakhet 
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Preface 
As a practical energy security measure, the Lao government has started to consider the 
utilization of the domestically produced biofuels since 1980’s. Although few national/regional 
plans have successfully delivered the alternative energy so far, it is the perfect timing to 
seriously consider the actual initiation of a biofuel program for Lao sustainable energy security. 
 
Japan Development Institute (JDI) and Japan Bio-Energy Development Corporation (JBEDC), a 
special purpose company for renewable energy development, have found enormous benefits on 
the Lao economy by integrating domestically produced biofuels into conventional imported 
fuels. Since 2006, JDI has formally recommended the introduction of a biofuel policy with 
locally producible Jatropha oil to the Lao government officials.  
 
With the government’s positive responses in the early 2007, JDI made a request to Engineering 
and Consulting Firms Association Japan (ECFA) to support a Lao biofuel study focusing on 
“Jatropha biofuel supply chain development” from planting to application of the biofuel. With 
the approval of ECFA and Japan Keirin Association, the donor of the study fund, JDI dispatched 
an expert team consisting of the following experts: 
(1) Dr. Shoichi Kobayashi, Team Leader/Economist 
(2) Mr. Hiroshi Otani, Bio-Energy Specialist 
(3) Mr. Shin Nagaoka, Bio-Energy/Environmental Specialist 
(4) Ms. Yumiko Ota, Social/Community Planner 
 
The study mission was conducted by JDI, JBEDC, and Lao Bio-Energy Corporation (LBEC), a 
domestic partner company of JDI and JBEDC from September 18 to 30. The mission included 
field investigation in Bokeo, Vientiane, Savannakhet, and Champasak province, discussion with 
local government in Bokeo and Savannakhet, and discussion with central government agencies 
and key public/private Jatropha supply chain participants in Vientiane capital. The mission 
confirmed the issues of the supply chain development and high potentiality to produce 
alternative energy and additional income source for farmers.  
 
This report is intended to assist the Lao government and private sectors for the development of 
bioenergy industries, especially with Jatropha curcus. We would especially like to express our 
sincere thanks to the Minister of Ministry of Energy and Mines and the Minister of Agriculture, 
other officers to complete this study. We also like to thank LBEC staffs for providing a safe field 
investigation from Bokeo to Champasak province and necessary meeting arrangements. 
Sincerely Yours,  
 
Shoichi Kobayashi 
Ph.D., the chairman of Japan Development Institute
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Summary and Recommendations 
The recent economic growth has brought the great improvements in people’s lives in Lao PDR. 
As its economic growth, the consumption of the imported fuels has gradually increased. This 
continuous growth of the imported oil demands may cause critical issues under the present 
extreme condition of continuously rising crude oil price. 
 
Similar to the oil crisis in 1970’s, the oil price has sharply increased and continuously stayed at 
the historical highest level, which led non-oil rich countries to consider using alternative energy, 
especially biofuels. Brazil, for instance, started promoting advanced renewable energy in 1970’s 
and has been encouraging/supporting private investments and feedstock production as national 
energy security measures. One of the big differences between the 2007 oil jump and the oil 
crisis in 1970’s is the fear of the climate change caused by fossil fuel use. Now the world 
leaders agreed to make efforts against climate change issues and biofuels use is considered as 
one of the primary counter measures for the issue. 
 
The government of Lao PDR (the Government) also started considering biofuel production and 
use in 1980’s, but no actual programs have started until recent years due to the very low oil 
prices. However, recently, the Government seriously started reconsidering the biofuel 
production and distribution in Lao PDR. The Government especially considers Jatropha curcus, 
a tropical shrub producing fine oil seeds, as a primary source of diesel fuel alternatives. 
 
Some private companies and individual farmers have already started planting Jatropha, but there 
are no commercial biofuel plants so far. In addition, since there are only few Jatropha seed 
buyers in Lao PDR right now, farmers have been hesitating to plant Jatropha for additional 
income source. Recently, a private company announced its large scale plantation and BDF plant 
plan in Vientiane, and some other international biofuel producers and seed traders have been 
seeking for the low cost feedstocks in Lao PDR. Although some large scale plantation have been 
started, next 5 years would be the most critical period for business owners since it takes several 
years to expand the plantation and to achieve the full production of the Jatropha seeds.  
 
The Government leadership on Lao renewable energy policy is one of the most important 
factors to establish a sustainable energy source in Lao PDR. To encourage private investors for 
the biofuel production and distribution, public and private partnership (PPP) would be the most 
recommendable and practical strategy to realize win-win benefits. Each participant, including 
governmental agencies and privates should clarify each role to maximize the benefits from the 
biofuel development. The public role generally refers to the development and support of policy 
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and logistics infrastructure to attract private for “Preferable business environments.” The 
preferable environments include attractive regulations (ex. tax deduction), national/regional 
decisions (ex. policies to encourage investments, promotion of the decision), and physical 
conditions (ex. logistic infrastructures). The private role includes an actual business/project 
development on the ground, a creation of local employments, and a training/education for 
non-skilled workers. In order to successfully implement the Jatropha BDF program in Lao PDR, 
a clear concept and strategy for the Jatropha BDF program is needed. 
 
Recommended action plans are as follows: 

 Public Private Partnership 
A collaboration of publics’ support for Jatropha biofuel development in biofuel policies, 
and privates’ engagement in the initiation of sustainable biofuel industry, 

 New Bio-energy Policy and Act - Public 
(1) Formulation of bioenergy committee under the Prime Minister’s office,  
(2) Development and implementation of bioenergy policy and act, 
(3) Implementation of action programs and support for biofuel industry development, 

 Promotion of Jatropha Biofuel Development - Public/Private 
(4) Capacity development of Jatropha biofuel supply chain with farming and other relevant 

job training,  
(5) Promotions of Jatropha SVO use for diesel generators and agricultural engines, 
(6) Promotion of Jatropha BDF mix in the diesel fuel, 

 Jatropha Biofuel Supply Chain Development - Private 
(7) Development of 1.1 million hectare Jatropha plantation and contract farming 

throughout the nation by 2030, 
(8) 543 Ml of SVO production for generators and agricultural engines and 543 Ml of BDF 

production for motor vehicles and other diesel engines by 2030, 
(9) Integration of decentralized SVO supply chains and a centralized BDF supply chain. 

 
Considering limited capacity of the Government for implementing the proposed action plans, 
we recommend the Government to request formal assistance to any aid agency such as JICA, 
GTZ, and UNIDO, which may provide an initial technical support in the following areas: 

 Formation of Biofuel Policy & Act and Capacity Building 
(1) Formulation of Biofuel National Policy 
(2) Formulation of Biofuel Act including Technical Standards 
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(3) Capacity Building of the Biofuel Committee and Quality Control Agency 

 Establishment of Pilot Biofuel Training and Promotion Center 
(4) Training and Promotion center from seeding to harvest process 
(5) High yield Jatropha seed research by cross breading and biotechnology 
(6) Pilot Oil Extraction and SVO/BDF Refinery Plant 

 Pilot Rural Development Project With Biofuel Applications 
(7) Feasibility study of a pilot rural development project 
(8) Implementation of SVO-PV hybrid power generation system and mini-grid system 
(9) Implementation of pilot rural development project with SVO-PV hybrid system 

 
The following Figure 0-1 
shows the recommended 
strategy to substitute for 
imported fuels. Bioethanol 
could substitute for 20% of 
gasoline use in 2030. BDF for 
road vehicles could account for 
20% of diesel use in 2030 and 
SVO/BDF could substitute up 
to 100% of diesel use for 
agricultural engines. 
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Figure 0-1 Proposed Biofuel Plan for Lao PDR 

 
The advantage of the Straight Vegetable Oil (SVO) is faster cash flow and maximum benefits on 
feedstock producers and other farmers, while economical BDF production requires a certain 
level of a large BDF plant and large quantity of feedstocks. In addition, SVO technology 
enables SVO producers to operate a decentralized small to medium scale production plant and 
distribute locally, which can reduce the transportation cost and energy loss in terms of energy 
efficiency. When the agricultural SVO supply reaches the sufficient level, surplus SVO becomes 
feedstock of a large scale BDF plant. 
 
In order to reduce the risk of feedstock delivery for a large scale BDF plant, it is highly 
recommendable to start form SVO production and distribution with a decentralized supply chain 
for agricultural communities. The following Figure 0-2 shows the concept of the SVO supply 
chain and BDF supply chain. Figure 0-3 gives the concept of the decentralized biofuel supply 
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chain and rural development. 
 
In order to guide the dispersed activities and to 
lead a successful alternative energy 
development in Lao PDR, we would like to 
recommend the Lao government’s immediate 
action to formulate a multi-governmental 
bioenergy committee, to establish a Lao biofuel 
policy, and to guide the privates’ biofuel 
industry development in Lao PDR. 

BDF

BDF 

BDF

 SVO Supply Chain
 BDF  Large BDF Plant 

 
 
 
 
 

(Source: UN Cartographic Section, JDI) 

Figure 0-2 The Concept of the SVO Supply Chain and BDF Production 

Oil Extraction/
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SVO Generator

Better Health Care

Better Education
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(Source: JDI) 

Figure 0-3 The Concept of the Decentralized SVO Supply Chain 
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1. Background and Objective of the Study 
1.1. Background 
Continuous economic growth has brought the great improvements in people’s lives in Lao PDR. 
As a part of the blessing, the life style of the Lao people has been dramatically changing not 
only in urban area but also in remote communities along the road networks. Since early 90’s, the 
consumption of the imported fuels has gradually grown, and it is expected to continuously grow 
for roughly 10% per year for next a couple of decades (Figure 2-1). The continuous growth of 
the imported oil demands may cause critical issues on growing Lao economy under the present 
oil price crisis (Figure 2-4). In order to avoid the energy security failure, Lao PDR needs to take 
immediate energy reform actions with economically attractive measures in middle- to long-run. 
Though hydraulic power generation capacities will be good enough for domestic electricity 
demand, the glowing fuel demands for transportation and industrial sectors would be serious 
issues for glowing Lao economy in the near future. 
 
Due to the growing fuel demand with controlled oil supply and speculative investments into the 
energy resources, the average spot price of crude oil has been continuously increasing sharply 
these days (Figure 2-4). The spot price finally crossed 80 USD/bbl in October, 2007 and is still 
increasing. With this oil price crisis, the increasing concern of the “Global warming” has been 
encouraging the capacity development of alternative energies ever. Among numerous alternative 
energy developments, bio-energy has been the most reliable and primary source of economically 
competitive energy (Figure 1-1). Not only the environmental concern but also the rising concern 
of economical fuel accessibility encourages to diversify the primary energy sources among the 
world (Figure 1-2). 
 
Due to its potentiality for road transports, “Biofuels”, the second generation modern form of 
bioenergy, have become the highest potential source of transports’ energy. The present 
technology enables us to substitute conventional gasoline, diesel fuel, and bunker oils for any 
conventional system. Thus, countries with abundant cultivatable land and competitive labor cost 
have caught renewed attentions form industrialized countries for their biofuel supply. As a result, 
suitable countries for biofuel production are very popular destination for the foreign direct 
investments (FDI) and capacity development of such business activities.  
 
Unlike conventional fossil fuel development, a self sufficient biofuel supply chain is able to 
locally benefit on wide variety of energy sectors and agricultural communities. The varied 
benefits include additional job creation in agricultural communities, on-the-job training 
opportunities for non-skilled workers, additional income opportunities for farmers, reduction of 
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import fuel, and new industrial sector development. In addition to the direct economical 
advantages, the development of the biofuel production capacity is able to support the long term 
energy security measures for Lao sustainable development. Moreover, environmental aspects of 
the domestic air quality issues from road transports and international efforts against the climate 
change will be indispensable for Lao additional benefits, such as improvement in the public 
health and international appeal for the climate change abatement. 

Coal

Oil

Natural Gas 

Hydro Nuclear

Other

Modern 
Biomass

Biomass 
(firewood)

0

10

20

30

40

50

60

70

80

90

100

1850 1900 1950 2000 2050 2100

Solar

Sources: Nakícenovic, Grübler and MaConald, 1998

2007

 
Figure 1-1 Evolution of the Primary Source of Energy 

 

Source: World Energy Council 2007, Survey of Energy Resources 

Figure 1-2 Rising Concern of the Economical Fossil Fuel Accessibility 
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As it is stated in the National Socio-Economic Development Plan 2020, graduation from “The 
least developed country” has been the highest priority objective for the Government. As general 
correlation between a country’s development and the growth of the modernized energy demand, 
the demand has continuously been rising throughout the nation. As stated previously, the rising 
demand for imported energy could be one of the most serious threats for Lao economy and 
sustainable development.  
 
In order to secure the national energy supply, the Lao government has been making efforts on 
the capacity development of renewable energy supply. The study on bio-energy development 
focused on Jatropha was first conducted in 1980s, and an experimental plantation of castor oil 
was conducted in 2001. Recently, some privates’ activities of the commercial Jatropha BDF 
business have been announced not only in Lao PDR but also in Asia and Africa. As a result,  
Jatropha boom tends to be dangerously speculative status right now. 
 
In order to realize the successful development of the biofuel production capacity, not only 
privates but also the Lao government needs to make extensive efforts to develop an alternative 
energy in Lao PDR. Due to the past and recent overexploitation of the natural environment, a 
nationwide land and resource management plan is immediately needed. Although the 
potentiality of the bioenergy in Lao PDR is enormous, it may not contribute to its people’s 
direct benefits and sustainable development without a consolidated national development plan.  
 

1.2. Objective of This Study 
In response to the Lao government’s interest in JDI’s capability to deliver the strategic 
bioenergy development and the national development plan, Japan Development Institute (JDI) 
agreed to undertake this preliminary bio-energy study for Lao PDR to support the Lao 
government and private sectors in bioenergy supply chain development.  
 
This study was conducted to organize the present situation of the bioenergy, especially biofuel 
development, point out the potentiality of the biofuel development, find out the issues to be 
solved, and propose a recommendation and development plan focused on Jatropha curcus with 
realistic conditions. In particular, JDI study focuses on; 
 

 The current condition of bio-energy industry in Lao PDR, and the government’s policy and 
strategy on bioenergy, 

 Potentiality of bio-energy development in Lao PDR, 
 Development of a Lao biofuel supply chain model for domestic consumption, 
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 Formation of an intergovernmental bioenergy committee and a biofuel policy for Lao PDR, 
 Potentiality of the rural development with the biofuel supply chain development and 

biofuel applications including rural electrification and agricultural motors. 

 
2. The Trend of Energy Consumption 
The recent economic growth has brought great improvement in people’s lives in Lao PDR. 
However, as the economic growth, the consumption of the imported fuels has gradually grown 
while the consumption of LPG has remained stable (Table 2-1, 2-3). The continuous growth of 
the imported oil demands may cause critical issues under the present intensity of continuously 
rising crude oil price (Figure 2-4).  
 

2.1. Imported Energy Demand 1990-2005 
2.1.1. Fuel Consumption 
The imported fuels have been well tracked by MEM. The recent growth rates of fuel 
consumption are shown in Table 2-2, and the trend of the fuel consumption is shown in Figure 
2-1 with a projection of 10% growth rate scenario. 
 

Table 2-1 Imported Fuel Consumption of Lao PDR. 
Year 1990 1995 2000 2001 2002 2003 2004 20054)

Fuel Consumption 
(Million liter) 262 300 254 320 409 391 330 394 

 1.Transportation1) 234 269 228 287 365 345 280 340 
 - Gasoline 100 131 82 102 138 142 90 129 
 - Diesel 107 122 92 117 158 165 178 201 
 - Jet Fuel 27 16 54 68 69 39 12 9 

 2.Agriculture2)  27 30 23 29 40 41 45 50 
 3.Industry3) 1 1 3 3 4 5 5 5 
LPG Consumption 

(ton) 720 1,990 1,490 2,020 1,480 1,000 1,180 1,010 

4.Commercial 504 1,393 1,043 1,414 1,036 700 826 707 
5.Industry 72 199 149 202 148 100 118 101 
6.Residential 144 398 298 404 296 200 236 202 

1) Gasoline & diesel fuel for vehicle and jet fuel, 2) Diesel fuel only, 3) Bunker oil only, 4) Incomplete data. 

(Source: MEM) 
 

Table 2-2 Growth Rate of Fuel Consumption 

 2000-01 2001-02 2002-03 2003-04 2004-05 

Total Fuel Consumption 25.8% 28.0% -4.4% -15.7% 19.6% 

 1.Transportation 26.1% 27.3% -5.4% -18.9% 21.2% 
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 - Vehicle Gasoline 25.4% 34.7% 3.0% -36.8% 43.9% 

 - Vehicle  Diesel 27.2% 35.7% 4.1% 8.3% 12.6% 

 - Jet Fuel 25.2% 1.7% -44.2% -68.9% -21.5% 

 2.Agriculture - Diesel 27.2% 35.7% 4.1% 8.3% 12.6% 

 3.Industry - Bunker Oil -1.3% 28.0% 4.6% 6.7% -5.3% 

(Source: MEM) 
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Figure 2-1 Trend of Fuel Consumption and Projection 
 
i) Transportation 

Gasoline 
The overall trend of the gasoline consumption has been growing, but the fluctuation of the 
gasoline is relatively higher than that of other fuels, except for jet fuel. The increasing number 
of motorcycles and gasoline cars has directly affected the growth of the gasoline consumption. 
The fraction of the gasoline counts for 38% of the transportation fuel and 33% of the imported 
fuel consumption in 2005. Based on a MEM official’s observation, the increasing demand for 
gasoline is quite stable and strong for last couple of years due to the expansion of the economy 
and increasing demand in both business and residential sectors.   

Diesel 
Diesel fuel is the most common fuel in Lao PDR and has stably increased for the last 10 years 
except in 2000 when all other fuels also dropped dramatically. The increasing number of pick up 
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trucks and commercial trucks has been the primary source of increasing demand. The fraction of 
the diesel counts for 59% of the transportation and 51% of the Lao fuel consumption in 2005. 
Based on the MEM official’s observation, the demand for diesel is quite stable and stably 
increasing for the last 5 years in both business and residential sectors.  

Jet Fuel 
The consumption of the jet fuel, kerosene type, has been continuously decreasing since 1999. 
The fraction of the jet fuel counts for only 3% of transportation and 2% of Lao fuel 
consumption in 2005. 
 
ii) Agriculture  

Diesel 
The trend of the diesel fuel for agriculture is identical to that of transportation. Based on the 
MEM data, the agriculture usage has accounted for 20% of the imported diesel fuel since 1990. 
Based on the MEM official’s observation, the demand for agricultural diesel fuel has been 
continuously increasing and is expected to increase so as transportation diesel fuel.  
 
iii) Industry  

Bunker oil/heavy fuel oil 
Overall trend of the bunker oil/ heavy fuel oil (HFO) consumption has been gradually 
increasing. Compared to the other fuels, HFO’s demand has been relatively stable and steadily 
growing since 1990. The consumption of the HFO has continuously accounted for 1% of 
imported fuels since 1997. 
 

2.1.2. LPG Consumption 
The imported LPG has also been well tracked by MEM. The consumption of LPG is shown in 
Table 2-3, and the trend of the LPG consumption is shown in Figure 2-2. 
 
There were two consumption peaks in 1995 and 2001, and after 2001, the LPG consumption has 
dramatically decreased and stabilized around 1,000t/y level. Based on the MEM data, the 
proportions of the Commercial, Industry and Residential use are 70%, 10%, and 20% 
respectively. Unlike the growing fuel demand, the LPG consumption has settled and accounted 
for less than 0.5% of imported energy consumption based on the calorific values and 
consumption of fuels and LPG.  
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Table 2-3 Imported LPG Consumption of Lao PDR. 
Year 1990 1995 2000 2001 2002 2003 2004 20054)

LPG Consumption 
(ton) 720 1,990 1,490 2,020 1,480 1,000 1,180 1,010 

4.Commercial 504 1,393 1,043 1,414 1,036 700 826 707 
5.Industry 72 199 149 202 148 100 118 101 
6.Residential 144 398 298 404 296 200 236 202 

4) Incomplete data.       (Source: MEM) 
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Figure 2-2 Trend of LPG Consumption 
 

2.2. Imported Energy Projection by 2020 
In general, the GDP and fuel consumption have a good correlation in non oil reserve countries. 
Since Lao PDR does not have any oil and gas reserve except for coal mine, imported gas and 
fuel may be able to dominate the economic activities in the nation. However, in Lao case, there 
are few correlations between GDP growth and imported energies (Table 2-4). Based on the ADB 
Key Indicators 2007, the share of the energy intensive sectors, such as manufacturing, 
transportation, and mining, have continuously increased while the share of agriculture has 
decreased (Table 2-5). Even though, the share of the agriculture has been decreasing, the actual 
production has been increasing, which indicates that the modernized agriculture has been spread. 
Consequently, the general trend of the higher fuel demands are quite certain and likely to 
continue as long as the price of the oil stays affordable level.  
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Table 2-4 Imported LPG Consumption of Lao PDR. 
Year 1990 1995 2000 2002 2003 2004 2005 

GDP (Million USD) 858 1,733 1,719 1,812 2,110 2,489 2,847 
GDP Growth (%) - 20%* 0% 3%** 16% 18% 14% 
Fuel Growth (%) - 15%* -15% 61%** -4% -16% 20% 
LNG Growth (%) - 176%* -25% -1%** -32% -18% -14% 
*Growth rate was calculated between 1990-1995, **Growth rate was calculated between 
2000-2002 
 (Source: ADB, KEY INDICATORS 2007, MEM, calculated by JDI) 

 
 Table 2-5 Share of the Key GPD Composition by Industrial Origin 

Year 1990 1995 2000 2002 2003 2004 2005 
Agriculture (%) 61% 55% 53% 50% 49% 47% 45% 
Manufacturing (%) 10% 14% 17% 19% 19% 20% 21% 
Trade (%) 6.9% 8.4% 9.5% 10% 10% 10% 10% 
Trans. & com.* (%) 5.2% 5.3% 5.9% 6.1% 6.3% 6.5% 6.3% 
Mining (%) 0.1% 0.2% 0.5% 0.5% 1.7% 1.5% 3.1% 
Construction (%) 2.9% 3.4% 2.3% 2.1% 2.3% 2.7% 3.0% 
Elect., gas, water** (%) 1.5% 1.4% 3.1% 2.9% 2.8% 2.7% 2.7% 

 *Transport and Communications, **Electricity, gas, and water 
 (Source: ADB, KEY INDICATORS 2007, calculated by JDI)  
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Figure 2-3 Share of the Key GPD Composition by Industrial Origin 
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2.2.1. Projection of the Fuel Demand 
Based on the MEM’s representative officer’s observation, the domestic fuel demand is likely to 
increase for 10-15% annually by 2020. Although the fuel consumption in recent years has not 
been stable, the 10% growth scenario is reasonable for road transport, agriculture, and industrial 
fuels. The trend and projection of the jet fuel are hardly assumed by the limited information in 
this study. Thus 10% of the growth rate is set only for reference purpose in this study (Figure 
2-1).       
 
Based on our assumptions below, the demand for gasoline achieves 208,000kl in 2010 and 
335,000kl in 2015 (Table 2-6). The total demand for diesel fuel reaches 404,000kl in 2010 and 
651,000kl in 2015. Bunker oil/HFO demand exceeds 7,000kl in 2010 and 12,000kl in 2015. 
Considering the absolute growth from 2005, each fuel demand increases 61% in 2010, 159% in 
2015, 318% in 2020. 
 

Table 2-6 Future Diesel Demand Projection of Lao PDR 

 2005 2010 2015 2020 
Annual Growth 
/ Growth from 2005 (%) - / - 10%  

/ 61% 
10%  

/ 159% 
10%  

/ 318% 
Gasoline for Transportation (kl) 129,356 208,328 335,515 540,350

Diesel for Transportation (kl) 200,825 323,431 520,888 838,896

Diesel for Agriculture (kl) 50,206 80,858 130,222 209,724

Heavy Fuel Oil for Industry (kl) 4,646 7,483 12,051 19,408

Total Diesel and Heavy Fuel (kl) 255,677 411,771 663,161 1,068,028

(Source: MEM and JDI) 
 
In case of the continuous rise of the crude oil price shown in Figure 2-4 below, the Lao 
economy is likely to be suffered from the rising domestic fuel demand and increasing fuel prices. 
Since the growing demand for fuels cannot be substituted by the hydro electric power, some 
effective solutions are definitely needed for Lao sustainable development.  
 
The domestic biofuel production is one of the most effective and sustainable solutions available 
for Lao PDR under the presently available and economically viable technologies. “Bio-ethanol” 
for gasoline alternative and “Bio diesel fuel (BDF)” and “Straight Vegetable Oil (SVO)” for 
diesel and bunker fuel alternatives are the most reasonable solutions for the Lao energy security 
and privates’ sustainable business development.  
 
Considering the wider applicability for the domestic fuel demands, SVO and BDF production 
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may be more attractive than bioethanol not only for potential biofuel producers but also for 
biofuel users. Although the capacity development of both bio-ethanol and BDF is very 
important strategies for the Lao economy, the concentration of the resources may enable Lao 
PDR to deliver the domestic biofuel solution faster. Considering other SVO and BDF 
applications in Lao PDR, those biofuels are mostly compatible with bunker oil. Thus, SVO and 
BDF are able to meet the demand for transport and agricultural diesel and bunker oil for 
industrial and commercial activities. Based on the MEM data, the sum of the diesel fuel and 
bunker oil achieved 255,000kl in 2005, which is about two thirds of the imported fuel 
consumption.  
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Figure 2-4 Average Spot Price of Crude Oil Weighted by Estimated Export Volume 
 

The usage of the domestic biofuel does not only reduce the import fuel cost but also the risk of 
the dependency on uncontrollable international oil market and other countries’ political matters, 
especially in neighboring countries. More detailed possibilities are described in the section 4 
and latter below. 
 

3. Governmental Activities and Other Non-Profit Activities on Bio-Energy 
Due to the lack of fossil fuel deposit and accessibility, the Government has been keen to the 
alternative energy source development. However, due to the lack of funding and strong policy 
support, actual action programs have not been successfully developed. This section was mainly 
cited from “ASEAN Bioenergy Potentiality Study”, NEDO 2006. 
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3.1. Governmental Policy on Bio-Energy 
The Government has already finished a formulation of renewable energy policy. The policy has 
been under the approval of the cabinet and congress. The renewable policy sets five primary 
goals for a long term energy policy: 

1) Development of coal and lignite source as an economical source of energy to reduce its 
dependency of the import fuels, 

2) Continuous development of hydropower for the source of stable foreign currency income, 
3) Diversification of energy sources to meet the domestic demands by mixtures of LNG, 

lignite, coal, hydropower, biomass, PV, wind power as well as to reduce the imported 
energy dependency from the surrounding countries, 

4) Enhancement of energy sectors’ capacity in policy making, development, economical 
assessment of projects, 

5) Enhancement of rural/remote electrification for timber resource protection by reduction of 
charcoal and woods combustion in residential sectors. 

 
The status of the renewable energy policy is not certain, but it is clear that few action programs 
have actually carried out so far. Followings are the two of positive actions in the central 
government: 
 

Notice of the Prime Ministers Office No.09/pm, June 25, 2006 
An official statement which encourages reduction of fossil fuels use and increase of alternative 
energy use by any governmental sectors throughout the nation 
 

Draft Biofuels Policy by MEM 
A highly potential biofuel policy drafted by MEM under the finalizing stage which encourages 
biofuel use and sets the clear goals and strategies - 5% share of domestic fuel consumption by 
2015 
 

National Growth and Poverty Eradication Strategy, 2001 
An indirect but potentially essential development strategy, which would guide the 
diversification of agriculture production and encouragement of biofuel feed production and use:  

1) Commercialization of agriculture to increase and stabilize the farmers’ income source, 
2) Avoidance of slash-and-burn agriculture to protect forest resources by growing biofuel 

feeds instead, 
3) Delivery of modern type of energy such as electricity and biofuels to reduce conventional 

biomass combustion as well as to improve the environmental health, 
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4) Effective use of non-arable or non-use land for biofuel feed production, 
5) Creation of new employments with job training, 
6) Conversion of raw biomass energy into a modern type of energy such as biofuels and 

gases, 
7) Support of foreign investments and promotion of advanced foreign technologies to the 

Lao economy and society 
8) Land distribution policy to support residents’ self sufficiency, which can be used for the 

production of biofuel feeds 
9) Encouragement of reforestation to maintain national resources in a long run 

 

2+3 Systems 
A positively considered scheme that encourages smart collaboration between companies and 
individual farmers to commercialize each individual farming activity into consolidated large 
agribusinesses; in this scheme, farmers provide land and labor, and the companies provide 
funding and access to the market.  
 

3.2. Law and regulation for biofuels 
Since there is no commercial activities on biofuel production and sales in Lao PDR, no specific 
law and regulation have been set at this moment. The following law sectors should be prepared 
by the time that private sectors start moving on the biofuel investments: 

 Agriculture 
 Forestry 
 Land ownership and conversion 
 Biofuel refinery business 
 Biofuel QA/QC 
 Foreign investment in biofuel supply chain 

 

3.3. Active and Potentially Active Governmental Agencies 
Since biofuel is one of the most potential alternative energy sources, some agencies have been 
actively involved in the renewable energy development. In addition to those active agencies, 
some other agencies should be involved in when a national biofuel policy is set and commercial 
production starts. 
 

Prime Minister’s Office 
The Science Technology Environment Agency (STEA) has been involved in potentiality studies 
on domestic renewable energy utilization. Biofuel is one of potential options to be recognized 
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and bioethanol from sugarcane and BDF from Jatropha and other vegetable oil have been 
studied. There are no official programs to encourage biofuel supply chains from neither the 
Prime Minister’s Office nor STEA at this moment. Unlike conventional business sectors, biofuel 
industries cover wide variety of business sectors so that “The Biofuel committee”, an our 
proposed supervisory committee for the new industry, should be set directly under the Prime 
Minister’s Office to balance multi-governmental authorities and solve variety of issues in a short 
period. Followings are the list of departments that have been involved or would be potentially 
involved in the biofuel development in Lao PDR: 

 Science Technology Environment Agency  
- Technology Research Institute 
- National Science Council 
- Lao Union of Science and Engineering Associations 

 Public Associations and Research Institutes 
 

Ministry of Energy and Mine 
Presently, Department of Electricity is working on a Lao biofuel policy. The department of 
electricity is especially keen to utilize Jatropha biofuel for rural electrification where new 
electricity transmission lines to the national grids are too expensive for rural community and not 
affordable for pubic sectors as well. JDI’s proposed supply chain model, decentralized and a self 
sufficient generating system without conventional fossil fuels, is ideal for the department’s 
interest. In addition to the rural electrification, MEM is also keen to develop Jatropha BDF 
industries in Lao PDR to meet the domestic fuel demand and to reduce the dependency of 
imported energy. Followings are the list of departments that have been involved or potentially 
involved in biofuel development in Lao PDR: 

 Department of electrification 
 Department of energy promotion and development: not in function yet. 
 Department of rural electrification 

 

Ministry of Agriculture and Forestry 
The National Agriculture and Forestry Research Institute (NAFRI), the leading research agency 
in Lao PDR under the Ministry of Agriculture and Forestry, has an intention to study the 
potentiality of Jatropha and other biofuel feed developments. The Forestry Research Center in 
NAFRI is working on Jatropha experiments/ test fields with a Japanese company. 
 
The National Agriculture and Forestry Extension Service (NAFES), the lead extension agency 
in the Lao PDR, supports the provincial and district levels extension services by developing 
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extension strategies, organizing staff training and providing technical information in accordance 
with the needs of farmers. Thus, NAFES would be the ideal authority to develop a region wise 
or nation wise supply chain development program on the ground. NAFES would be also ideal 
for the promotion of biofuel use in remote villages and to other potential users. Followings are 
the list of departments that have been involved or potentially involved in the biofuel 
development in Lao PDR: 

 Department of planning 
 National Agriculture and Forestry Extension Service 
 National Agriculture and Forestry Research Institute 

- Socio-economic division 
- Forestry division 

 

Ministry of National Defense 
The Department of Logistics in the Ministry of National Defense (MND) is also keen to 
consider Jatropha as one of the cash crops for MND’s fundraising. MND has been cultivating 
rice, grain, cassava, and other agricultural products within the military properties. Some military 
divisions are active in Jatropha and/or cassava production, but the extent and stage of the energy 
crop development are unknown. As a reliable renewable source delivered domestically, the 
MND should seriously consider how the goal can be achieved with privates’ investments and 
advanced technologies. 
 

Ministry of Industry and Commerce 
In case of the biofuel distribution stage, Ministry of Industry and Commerce (MIC) should be 
the leading agency to secure the QA/QC, quality assurance and quality control, as one of the 
important commodity businesses. Since there are no market and commercial activities at this 
moment, there are no official activities right now. In order to smoothly start the sales of the 
biofuels in Lao PDR, MIC and relevant divisions should be participated in the biofuel 
committee that JDI is proposing. Followings are the list of departments that have been involved 
or potentially involved in biofuel development in Lao PDR: 

 Department of import and export 
 Lao State Fuel Company 
 Department of trade promotion 

 

Ministry of Foreign Affaires 
Ministry of Foreign Affaires (MFA) is responsible authority for international NGOs in Lao PDR. 
Several international NGOs have been interested in rural development with Jatropha. Due to the 
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seriousness of concerns on the climate change, the voluntary funding for green energy and rural 
development through NGOs is not ignored. An appropriate collaboration with NGOs and 
governmental policy would be ideal for the rural development. Under the discussion of the 
Kyoto protocol and post Kyoto under United Nations Framework Convention on Climate 
Change (UNFCCC), the development of a less carbon intensive society is one of the most 
critical topics. The successful collaboration with NGOs, which intends to realize less carbon 
intensive societies, would be a good appeal to other international aid agencies. In case of the 
successful appeal, MFA should be responsible for further request for ODAs or other official 
assistance through the MFA’s diplomacy. 
 

3.4. Potentially Active International Aid Agencies 
Since biofuel is one of the most potential alternative energy sources, international aid agencies 
have been actively working on the capacity development in the appropriate regions. Although 
there are no active programs taken by such agencies in Lao PDR at this moment, the potentiality 
of their involvement would be enormous based on other countries experiences. 
 

Asian Development Bank (ADB) 
ASEAN has set biofuel utilization as one of the key sectors to achieve the member countries’ 
development goals. As a result, ADB has been supporting many kinds of biofuel development 
projects, especially bioethanol projects. ADB has also been actively hosting “Asian Clean Air 
Program”, which focuses on the improvement of environmental health condition from any kind 
of emissions from conventional woods combustion, industrial activities and automobile exhaust. 
Although ADB has been focusing on hydro power capacity development in Lao PDR, biofuel 
should be also considered to develop a sustainable industrial sectors and a wide variety of new 
employment creation.  
 

Food and Agriculture Organization (FAO) 
FAO has been warning the present critical issues between food security and energy crop 
production. As long as Jatropha is properly managed to be cultivated in non-arable or 
non-farmland, the Jatropha biofuel production is able to diversify the Lao agriculture and 
provide additional income opportunities for farmers. Since Lao PDR needs a consolidated 
national land management plan, the FAO’s assistance is vital for Lao sustainable development 
and control of over exploitation. 
 
 

Global Environment Fund (GEF) 
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GEF has implemented a rural development program with Jatropha in Northern Thailand and its 
primary activities focus on sustainable development with environmentally sound means. 
Adaptation funds for climate change and development funds for renewable energy are available 
throughout GEF. Upon the official request and proposal from Lao PDR, GEF may become one 
of most reliable sources of funding for biofuel supply chain development throughout the nation.  
 

United Nations Development Program (UNDP) 
UNDP has also implemented a rural development program with Jatropha in China. As one of the 

principal development strategies for Lao energy source to develop biofuel supply chain 
throughout the nation, the Government should count on UNDP for the official assistance. The 
rural electrification with biofuel supply chain model would be another principal objective to 
request the UNDP supports.  

 

World Bank Group (WB) 
Sustainable development is one of WB group’s ultimate goals. WB has been aggressively 
working on the renewable energy development as well as rural development/electrification. 
Rather than concentration on the hydropower development, not only biofuels but also other 
renewable energy source development should be considered as a sustainable development 
strategy. 
 

IFAD (International Fund for Agricultural Development) 
For Oudomxai Community Initiatives Support Project (OCISP), IFAD had an interest in 
Jatropha production but no successful implementation was occurred due to the lack of supply 
chain. With a supply chain development strategy, Jatropha would be one of the potential options 
for other community development programs. 
 

Other International Agencies and Organizations 
The aid agencies and fund source are not limited to the listed organizations. Due to the fear of 
the climate change as well as the limited access to the reasonable fossil fuel source, the 
diversification of the energy source is the most critical interest of the world. Since the Lao PDR 
has a quite good advantage of biomass and hydraulic energy in the world, appropriate official 
requests from the Government for its renewable energy development are likely to be accepted. 
In order to avoid the dispersed and chaotic development, the Government should set a clear 
vision of its renewable use for the sustainable development policy. 
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4. Existing Condition and Potentiality of Bio-Energy in Lao PDR. 
The Bioenergy utilization is not a new idea for Lao PDR. Because of the abundant wood supply, 
traditionally, the first generation form of bioenergy, such as woods and charcoal for cooking and 
heating, have been the primary source of energy for long time. Due to the fortunate environment 
of the renewable resources, hydropower energy and the modern forms of bioenergy such as 
combined heat and power (CHP) and biofuels will likely to be one of the most important 
industrial sectors in Lao PDR in the near future.  
 
The hydropower sector has already become one of the primary GDP sectors while bioenergy 
sectors have not reached the commercial scale yet. On the hydropower case, four large scale 
hydro power plants have greatly improved the domestic electric distribution capacity and 
enabled one of the most competitive electric pricing in the world for the last 10 years. Moreover, 
additional five plants coming into operation in several years will enable Lao PDR to be one of 
the most competitive energy suppliers in the Southeast Asia (UNDP2006, International Trade 
and Human Development Lao PDR.). 
 
Because of the biofuel boom in the world and the rapid jump of oil prices in recent years, 
numerous private investors are seriously interested in the biofuel feed production, such as 
Jatropha curcus, sugarcane and cassava in Lao PDR. Actually, the cassava production has 
become the third highest agricultural products in 2005 (ADB, Key Indicators 2007 vol.38). On 
the other hand, Jatropha plantation has not been deployed commercially yet. Even though 
Jatropha has been a common shrub throughout the nation, it has been mainly cultivated for 
fencing and minimal use of lighting and heating rather than a cash product. 
 
Although Lao PDR has abundant possibilities in bioenergy, a consolidated land use plan is 
immediately needed for its long term sustainability. Not only the bioenergy development but 
also extensive rubber and afforestation activities have been sharply increasing without a solid 
national land use plan. Since uncontrollable native deforestation would only bring a long-term 
indebtedness for the future generations, a solid national land development plan is immediately 
needed. In case of an extensive bioenergy development, it should follow the national land 
development plan for Lao PDR and its businesses’ sustainability. 
 

4.1. Biomass 
The production methodology of biomass has been well developed and many first and second 
generation energy-conversion technologies for biomass are technically matured and 
economically attractive. Both direct combustion (the first generation) and co-firing applications 
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(the second generation) would be the highest potentiality for the Lao energy alternatives in the 
industrial sectors.  
   

4.1.1. Technical Aspects of the Biomass Energy 
Based on the good practice guidelines of “Bioenergy Project Development & Biomass Supply” 
(IEA20071), a wide variety of conversion technologies are under continuous development for 
both small and large scale applications. The large to medium scale heating and generation 
technologies are matured and remain the state of the art. At the smaller scale, the energy 
efficiency, investment cost, and production/operation cost of heat and power needs more 
improvement to supply energy in the competitive market (table 4-1). However in some OECD 
countries, small scale biomass pellet and briquette combustion systems for domestic and 
industrial heat supply have been increasing mainly due to their convenience with renewable 
energy policy support including energy security and the climate change abatement actions. 
 
Due to the feed stock availability/accessibility, dedicated biomass plants for power or combined 
heat and power (CHP) are more typical to smaller size and lower electrical efficiency compared 
to coal plants (Biomass for Power Generation and CHP, IEA20072). In addition, the capital 
investment per generation capacity is several times higher than a large scale coal fired thermal 
generator (Table 4-1).   
 
A sustainable accessibility to the feed stock is one of the most important key factors to be 
considered for the economical viability of the biomass-energy utilization. Table 4-2 shows the 
required biomass in the typical scale for each type of biomass-energy plants. Though the applied 
technologies for both direct combustion and co-firing have been commercially available, the 
cost of the biomass energy greatly depends on the form of the biomass, content of the water, and 
the logistic cost of biomass (Figure 4-1).   

 
Table 4-1 Typical Data for Types of Biomass-energy Plants 

Technologies Efficiency Typical size Typical Cost* 
 %(LHV) MWe Capital 

USD/kW 
Electricity 
USD/kWh 

Co-firing 35-40 10-50 1,100-1,300 0.05 

Dedicated steam cycles 30-35 5-25 3,000-5,000 0.11 
IGCC** 30-40 10-30 2,500-5,500 0.11-0.13 
Gasific.+engine CHP*** 25-30 0.2-1 3,000-4,000 0.11 
Stirling engine CHP 11-20 <0.1 5,000-7,000 0.13 

Data Confidence: Power generation from biomass includes a number of processes and feedstocks. Data refer to 
typical technologies but wide ranges exist, depending on process, feedstock, transport and local conditions. *Biomass 
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cost $3/GJ, Discount rate 10%, ** integrated gasification combined cycles (IGCC) ***Heat value $5/GJ, combined 
heat and power (CHP) 

(Source: IEA2007, Biomass for Power Generation and CHP) 
 

Table 4-2 Typical Scale of Operation for Various Sizes and Types of Bioenergy Plants 

Type of 
plant 

Heat(th) or power(e) 
capacity ranges, 
and annual hours 
of operation. 

Biomass fuel 
required 
(oven dry 
ton/year) 

Vehicle 
movements 
for biomass 
delivery 
to the plant 

Land area required to 
produce the biomass 
(% of total within 
a given radius). 

Small 
heat 

100 - 250 kWth 
2,000 hr 40 - 60 3 - 5 / yr 1 - 3% within 1 km 

radius 
Large 
heat 

250kWth . 1 MWth 
3,000 hr 100 - 1200 10 - 140 / yr 5 - 10% within 2 km 

radius 
Small 
CHP 

500 kWe . 2 MWe 
4,000 hr 1,000 - 5,000 150 - 500 / yr 1 - 3% within 5 km 

radius 
Medium 
CHP 

5 - 10 MWe 
5,000 hr 

30,000 - 
60,000 5 - 10 / day 5 - 10% within 10 km 

radius 
Large 
power 
plant 

20 - 30 MWe 
7,000 hr 

90,000 - 
150,000 

25 - 50 / day 
and night 

2 - 5% within 50 km 
radius 

Transport and land use requirements to meet annual biomass demands when operating at various capacity factors. 
Biomass yields when produced from forest arisings, agricultural residues or purpose grown energy crops, are 
assumed at around 5 - 10 oven dry tonnes per hectare annually. 

(Source: IEA2007, Bioenergy Project Development & Biomass Supply) 
 

 
(Source: IEA2007, Bioenergy Project Development & Biomass Supply) 

Figure 4-1 Cost Comparison of Woody Biomass Delivery 
 
Co-firing, using a mixture feed stock of conventional coal and alternative biomasses, is a 
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low-cost and low-risk application of the biomass-energy utilization (IEA20071, IEA20072, and 
“Renewables in Global Energy Supply”, IEA20073). In practical uses, biomass can substitute up 
to 15% of the total energy input in a power plant with minor modifications, such as the burner 
and feed intake systems. Due to the relatively simple solution and cost-efficiency, co-firing is 
also an attractive option for developing countries where coal fired systems are running and 
economical accessibility of the biomass is available. In addition to the economical aspects, 
co-firing application may be able to improve the local air quality by the coal fume with older 
systems. 
 

4.1.2. Status and Potentiality of the Biomass Energy 
Considering the biomass-energy application in Lao PDR., the strategy may be different from 
other countries even though its biomass energy capacity is abundant. The fortunate capacity of 
the hydro electric generation allows Lao PDR to deliver one of the most competitive electric 
tariffs in the region. As a result, even large scale co-fired coal generators or CHPs are not 
competitive enough to produce electricity. Since the development of transmission lines has 
greatly covered the area along the primary roads, medium to large scale businesses may not 
have difficulty to access the national grid.        
 
In case of the energy intensive sectors requiring low cost heat energy such as cement production, 
the co-firing technologies may be applicable in limited places where the economical and 
sustainable access to the biomass are secured. Since the sustainable accessibility of the biomass 
is the key factor, total management of the biomass supply chain development is necessary. The 
supply chain includes not only lumber and biomass delivery but also a long-term reforestation 
and nutrient circulation under the ground. Thus, well managed long-term business plans are 
required for biomass-energy utilization even with a small scale application. 
 
Another possibility could be delivered by the utilization of the Mekong water transport and new 
Lao PDR-Vietnam rail ways, known as the East-West corridor. Sustainable and economical 
production of “Wood chip” can be another competitive agricultural product for Lao PDR. Since 
wood chip is a promising commodity not only for heat and energy feeds but also for paper 
production, the value of the wood chip may exceed the domestic consumption even with logistic 
costs. 
 
Either domestic usage or international sales of the biomass in Lao PDR, the over-exploitation of 
biomass resources should be avoided. The Lao government should carefully consider the 
national land development and resource management before incontrollable exploitations ruin the 
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precious resources and environmental balances like other Asian, African, and Latin American 
countries. Especially, the wood resource management is vital not only for environmental aspects 
but also for the water resource management, which is necessary for the sustainable operation of 
the hydraulic plants in the Lao PDR 
 

4.2. Bio-Ethanol 
The commercial production of bioethanol has been increasing, but alcohol conversion 
technologies have not reached a commercially viable level without any subsidies except for 
sugarcane. Mainly due to the long term energy security measures with climate change concerns, 
mostly OECD countries with some emerging countries such as Brazil and Thailand have 
supported bioethanol production and distribution with subsidies to meet their renewable energy 
or biofuel policy. Based on the presently available technology and feedstock production capacity, 
Lao PDR has a high potentiality to establish the bioethanol supply chain for a domestic usage as 
well as bioethanol as an exporting commodity. 
 

4.2.1. Technical Aspects of the Bio-Ethanol 
Based on IEA Energy Technology Essentials (IEA20073), the bioethanol conversion technology 
can be categorized into a traditional fermentation process of sugar and starch and advanced 
glycation of lingo-cellulose (such as grass, wood, cereal straw, or maize stover). Though the 
advanced conversion technology has tremendous possibilities to provide sustainable alternative 
energy for many countries, more R&D and innovation are needed to utilize the commercial 
scale production. On the contrary, traditional alcoholization technologies for sugar or starch are 
well developed and available for a commercialized scale. 
 
For the traditional bioethanol production, two types - starch and glucide - of feedstocks can be 
used. Due to the availability of feedstocks and economics of fuel production, typically cereal 
crops, maize, potatoes sorghum, and cassava are used for starchy feedstocks. As a glucide 
feedstock, sugarcane is dominantly used and widely commercialized in many countries. 
Sugarbeet can be also used as a glucide feedstock, but its bioethanol production has not been 
common practices as sugarcane due to the limited feedstock availability and relatively higher 
conversion cost. 
 
Sugarcane and sugarbeet need two different process (fermentation of sugars and distillation) to 
produce the final fuel. In addition to the two processes, starchy feedstocks need a traditional 
glycation process prior to the two processes. Although, the co-product of both glucide and 
starch feedstocks can be an extra income source, only press cakes of sugarcane (bagasse) can be 

40 



Decentralized Biofuel Supply Chain Development Study in Lao PDR, 2007 

the source of heat energy for the distillation process. As a result, the cost of the sugarcane 
bioethanol has reached the lower price than the imported gasoline price in Brazil. 
 
Same as biomass-energy utilization, costs of bioethanol are highly dependent on feedstocks, 
process, land and labor costs, extra incomes from byproducts, agricultural and biofuel subsidies, 
and trend of the food market. Based on the IEA’s latest technical report (IEA20073), the 
Brazilian sugarcane bioethanol costs 0.3 USD/l-gasoline-equivalent, which is competitive with 
gasoline at 40-50 USD/bbl of crude oil. In other reason, the sugarcane bioethanol could be more 
than 0.5 USD/lge due to the production scale and the supply chain development. On the contrary, 
other ethanol from maize, sugarbeet, and wheat cost roughly 0.6-0.8 USD/lge. The production 
cost can be reduced to 0.4-0.5 USD/lge with large scale advantages and the supply chain 
development (Table 4-3). Figure 4-2 also shows the evolution of bioethanol cost reduction led 
by technological improvement (time) and scale merit (production size). 
 
Considering the energy input and green house gas emission for bioethanol production and use, 
sugarcane is also the best alternative energy, which can be resulted in 10% CO2 of the gasoline 
emission. In case of the other starch based ethanol, the CO2 reduction can be 75-85% while 
sugarbeet can be 40-50% of the gasoline emission (Table 4-3).  
 

Table 4-3 Characteristics of Available Bioethanol Conversion Technologies 

Feedstock Cereals/Maze Sugar beets Sugar cane Ligno-cellulosic 
Fossil energy input (%) 60-80 NA 10-12 *** 
Co-products   heat and 

power heat and power 
Installed capacity 
(billion litter/y) 

19.5 USA 
5.0 CHN NA 18 BRA  

Cost     
Production cost ($/lge)* 0.6-0.8 0.6 0.3-0.5 1.0 

Environmental Impact     
CO2 reduction(%)** 15-25 50-60 90 70 

 Pollutant abatement CO CO CO CO, NOx 
Land use (lge/ha)* 1,500-3,000 2,000-4,000 3,000-6,000 NA 
*lge: litter gasoline equivalent, **Compared with gasoline (2.8kgCO2/l), *** Energy input 
may be higher than final ethanol energy, but most such energy come from the biomass 
itself. 
(Source: IEA2007, Tech Essentials biofuel) 
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*Investment costs and penetration rates for PV, wind and bioethanol systems showing cost 
reduction of 20% due to technological development and learning experience for every doubling 
of capacity once the technology has matured. Original source: Johansson et al, 2004 
(Source: IPCC2007, Fourth Assessment Report - WG3) 

Figure 4-2 Evolution of Renewable Energy Cost and Capacity 
 
For the application of the bioethanol into conventional gasoline engine cars, up to 10% blend 
fuels can be used without technical modifications. Specially modified vehicles such as 
“Flex-fuel vehicles” can run on 85% of ethanol blended fuels. Though the energy density of the 
ethanol is lower than gasoline, the high octane number of the ethanol covers the lower energy 
density and allows equivalent gas mileage. 
 

4.2.2. Status and Potentiality of the Bio-Ethanol 
There are no bioethanol production activities in Lao PDR right now, but there are good 
potentialities to develop the bioethanol production by shifting secondary industrial 
agribusinesses from the primary agricultural production. The secondary processed products are 
able to contribute to the Lao industrialization and the sustainable economic growth. 
 
Lao PDR has been one of the highest crop producers in terms of per capita crop production in 
the Southeast Asia (Table 4-3). Though all kinds of the crops should not be considered as bio 
ethanol feeds, surplus crops can be converted into bioethanol. Although the next generation 
technologies, such as GTL and cellulose alcoholization, need more R&D and cost reduction, 
agricultural waste such as rice husk, grain stalks, and saw dust may be good possibilities in the 
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future as well. 
 

Table 4-4 Per Capita Agricultural Production (1990-2006) (kg/capita) 
  LAO KHM IDN MYS MMR PHL THA VNM
Cereals 1990 384 267 284 106 359 241 390 301
 1995 319 307 294 105 428 214 459 357   

 2000 443 327 291 94 479 222 503 437   

 2006 529 469 297 84 468 246 508 471
Maize 1990 20 9 37 2 5 79 69   10
 1995 11 5 42 2 6 61 72 16    

 2000 22 12 46 3 8 59 74 25    

 2006 65 27 52 3 17 70 57 45
Paddy 1990 364 258 247 104 348 161 317 291
 1995 308 303 252 103 416 154 383 340   

 2000 421 315 245 91 465 163 426  411
 2006 464 442 245 81 446 176 449 426
LAO/Lao PDR, KHM/Lao PDR, IDN/Indonesia, MYS/Malaysia, MMR/Myanmar, PHL/Philippines, 
THA/Thailand, VNM/Vietnam 

Source: Key Indicators, ADB2007 
 

Considering the practical bio-ethanol production in Lao PDR, cassava may be ideal for Lao 
PDR based on the current production and available technologies. Cassava accounts for the third 
primary agricultural production in 2005 followed by rice and sweet potatoes (Table 4-4). Based 
on NSC’s selected agricultural production statistics, both cultivated area and production of 
Cassava (starchy roots) have been gradually increasing for last 10 years (Figure 4-2) while the 
cultivated area of sugarcane has been decreasing and production has been stable due to higher 
yields per hectare. As previously described, a large scale bioethanol production has been fully 
commercialized and competitive in the world market, especially sugarcane and cassava ethanol 
in terms of economy and energy efficiency. 
 

Table 4-5 Lao Agricultural Production (1990-2005) 
 1990 1995 2000 2002 2003 2004 2005 
Rice, paddy  1,508 1,418 2,202 2,417 2,375 2,529 2,350 
Sweet potatoes  163 99 118 194 150 175 248 
Cassava  65 69 71 124 143 204 210 
Maize  82 48 117 83 83 56 60 
Potatoes  30 31 33 35 36 36 36 

(1,000 t/y) 

Source: Key Indicators, ADB2007 
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Figure 4-3 Selected Agricultural Land Usage and Production 
 
Thailand is one of the successful bio ethanol producers and users in the world biofuel pioneers. 
Due to the abundant availability of sugar mill byproduct-molasses and advanced political leads, 
6 molasses and 1 cassava ethanol plants are in operation, which can technically produce 955 
k-litters per day. In addition, 3 molasses, 2 cassava-molasses, and 7 cassava (totally 1,970 kl/d) 
plants are under construction or expected to be operated by 2008 (Thai Ministry of Energy, 
2007). Due to Nguyen’ cost analysis1), a shortage of molasses supply and increase of the 
molasses price have encouraged the recent bioethanol producers to move on cassava based 
bioethanol production for the further production. GAIN Report (USDA Foreign Agricultural 
Service, 2007) also reported the feedstock shift and diversification (table 4-6) 
 

Table 4-6 Quantity of Bioethanol Feedstock (2003-2007) (t/y) 
 2003 2004 2005 2006 2007 
Molasses  862 25,180 29,2105 440,800 560,200 
Cassava/tubers 0 0 0 163,800 321,300 
Sugarcane 0 0 25,000 50,000 
Corn  0 0 0 0 0 
Wheat  0 0 0 0 0 
Rye  0 0 0 0 0 

 Source: USDA Foreign Agricultural Service 2007, Thailand Bio-Fuels Annual 2007-GAIN Report 

                                                      
1 Lan T. Nguen, Shabbir H. Gheewala, and Savitri Garivait (2006) Life Cycle Cost Analysis of Fuel 
Ethanol Produced from Cassava in Thailand. The 2nd Joint International Conference on “Sustainable 
Energy and Environment 2006, Thailand” 
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Based on “Agro Ecological Zones Assessment” (AEZ) by FAO (2000), the potentially suitable 
agricultural land in Lao PDR is totally 3.4 million hectares out of 23 million hectare land 
availability in terms of soil terrain and climate constraints. The potentiality of the very suitable, 
suitable, and moderately suitable land for cassava reaches 4.5 million hectares followed by 
sweet potato in 4.9 million hectares. 
 
Considering the national/international level biofuel feedstock production, the impact of the land 
usage would be significant for Lao environment. Thus, AEZ or other macro scale approaches 
should be integrated for the Lao biofuel policy to conserve the national environment and realize 
the sustainable development. Based on NSC’s statistical data, FAO’s AEZ, and availability of 
the cassava ethanol plants in Thailand, cassava bioethanol production should be suitable for Lao 
PDR in the long run. Cassava bioethanol production in Lao PDR should be also considered to 
acquire more benefits on the Lao economy when the sufficient cassava supply chain for the 
domestic bioethanol production is available. 
 

Table 4-7 Agro-Ecological Zones Assessment of Lao PDR and Surroundings 
Unit: 1,000 Ha LAO PDR LAO PDR THAILAND VIETNAM 

TOTAL  23,001   18,197   51,603   33,391  
VS*  63   621   1,195   302  
S*  1,687   5,115   11,194   3,473  
MS*  1,665   3,278   7,972   2,197  
mS*  1,354   1,811   6,347   2,949  
NS*  18,231   7,370   24,896   24,470  

So
il 

te
rr

ai
n 

an
d 

cl
im

at
e 

co
ns

tra
in

ts
 t
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VS-MS*  3,415    9,014   20,361   5,972  
Sweet potato**  4,893   12,848   26,971   9,880  
Cassava**  4,481   12,812   27,219   8,196  
Rice.dry**  4,015   11,488   24,701   7,189  
Beans**  2,360   7,640   20,253   658  
Sugarcane**  2,284   6,184   9,520   7,142  
Soybean**  2,187   6,917   19,952   1,000  
Rice.wet**  1,859   7,915   13,848   6,765  
Cotton**  1,296   2,049   14,295   86  
Maize**  1,177   5,158   17,674   1,519  
Wheat**  498   -   602   805  

*VS: Very Suitable, S: Suitable, MS: Moderately Suitable, mS: marginally Suitable, NS: Not Suitable, VS-MS: 
VS+S+MS, ** Each crop’s number represents the VS to MS land potentiality for the crop.   

Source: FAO, Global-AEZ2000 (See complete table for appendix A8) 
 

4.3. Bio-Diesel 
Compared to the bioethanol production, the biodiesel production only accounts for 10% of the 
world biofuel production, but the market of diesel in European countries and most developing 
countries is larger than gasoline and continuously increasing due to the fuel economy, the 
longevity of engines, and the reliability of large engines. Primary due to EU’s mandatory 
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biodiesel policies, EU countries have led the world biodiesel fuel (BDF) production and 
technological improvement with a generous support for the supply chain development and tax 
incentives for end users. Based on the availability of the technology and capacity of the 
feedstock production, conventional BDFs are not feasible for Lao PDR as an alternative fuel 
source, except for Jatropha curcus BDF. The specific condition and possibility of the Jatropha 
BDF will be described in section 5. 
 

4.3.1. Technical Aspects of the Biodiesel 
BDF conversion technology can be categorized into either traditional trans-esterification of 
vegetable oils or animal fats and next generation processes including hydrogenation of oils or 
fats and synthetic biofuel known as biomass to liquid (BLT) and gas to liquid (GTL). Though 
the characteristics of the next generation fuels is more familiar with the diesel fuel, more 
technical improvements and innovations are necessary to compete with the conventional diesel 
fuel. On the contrary, traditional trans-esterification technologies for vegetable oils are well 
developed and available for commercialized scale. 
 
The traditional trans-esterification process is very simple and has been matured for a log time. 
In order to break the cost reduction limit, new trans-esterification processes by new catalyst or 
no catalyst with methanol or other alcohols are also on the process of industrialized production. 
Glycerin - the by product of the trans-esterification - can be also converted into BDF by recent 
technologies, but few advanced technologies have been implemented in the actual production 
site. 
 
Feedstocks of commercial scale BDF plants are rapeseeds, sunflower, soybean, corn, and palm 
oils extracted chemically or mechanically. Since the vegetable oil production have been one of 
the most important agricultural commodity productions in the world, the feedstock production 
and oil extraction technology have already been matured. In other words, there are not many 
rooms left for the improvement of feedstock production.  
 
Same as other biomass-energy feedstocks, costs of BDF are highly dependent on feedstocks, 
land and labor costs, extra incomes from byproducts, agricultural and biofuel subsidies, and the 
trend of food market. Due to the very radical demand for BDF in EU, US, and other advanced 
countries in terms of biofuel utilization, not only all feedstocks but also other agricultural 
product prices have been continuously kept in a historically high level. As a result, conventional 
BDF producers need to depend on the governments’ subsides to continue their operation. 
Though the palm oil BDF was promoted and considered as the economical BDF feedstock, the 
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jump of the palm oil price also made investors difficult to implement the production plants. 
 
Based on the IEA’s latest technical report (IEA20073), the production cost of traditional 
vegetable oil based BDF is around $0.6-$0.8/ litter-diesel-equivalent while animal fat is 
presently the cheapest option at $0.4-$0.5/lde (Table 4-8). Further cost reductions of 
$0.1-$0.3/lde are expected by scale economies and newer processes. The cost of BTL diesel 
from ligno-cellulose is more than $0.9/lde and the potential reduction would be to $0.1- $0.2/lde 
(Figure 4-4). 
 

Table 4-8 Characteristics of Available BDF Conversion Technologies 

Feedstock Vegetable oils Animal fats Ligno-cellulosic 
Fossil energy input (%) 30-40 NA NA 
Co-products glycerin 

seed cake glycerin heat and power 
Installed capacity 
(billion litter/y) 

1.9 DEU** 
2.1 world NA - 

Cost    
Production cost ($/lde)* 0.6-0.8 0.4-0.5 0.9 

Environmental Impact    
CO2 reduction(%)** 40-60 NA NA 

 Pollutant abatement SOx, PM*** SOx, PM*** SOx, PM*** 
Land use (lde/ha)* 700-1,300 2,000-4,000 NA 

*lde: litter diesel equivalent, **Germany, ***Particle matters 
(Source: IEA2007, Tech Essentials biofuel) 

(Source: IEA2007, Fourth Assessment Report - WG3) 

Figure 4-4 Cost of Conventional Fuels and Biofuels 
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(Source: IEA2007, Tech Essentials biofuel) 

Figure 4-5 Green House Gas Emission by Fuels 
 
Considering the energy input and green house gas emission of BDF production and 
consumption, the vegetable oil based trans-esterification BDF can reduce 30-40% of 
conventional diesel energy inputs. The reduction of the CO2 emission can be 40-60% compared 
to the conventional diesel emission (Table 4-8). Figure 4-5 also shows the advantage of BDFs’ 
CO2 reduction (RME: Rapeseed methyl ester) compared to both conventional fuels and 
bioethanols. 
 
For the application of the BDF into conventional diesel engine cars, 100% BDF (neat) can be 
used without technical modifications but typically 5-20% BDF blended fuels have been 
distributed in many countries. Unlike bioethanol, specially modified vehicles are not necessary 
and available on the market except for straight vegetable oil (SVO) or pure plant oil (PPO) 
modified diesel engines.  
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SVO/PPO 
SVO/PPO is produced by the conventional vegetable oil refinery process. It is typically biofuel 
grade straight rapeseed oil and its market has been increasing in European countries for 
specially modified automobiles, agricultural tractors and generators. SVO modified engines can 
run with either 100% SVO or conventional diesel fuels as same as diesel fuel. Applications of 
SVO with high speed diesel motors are not recommended by all car makers even though 
extensive study and implementations have been done for more than 30 years in Europe. 
Relatively slow engines such as agricultural engines and diesel generators have also been tested 
and operated for a long time. The SVO applied technologies for generators and agricultural 
engines have already been available for a commercial use. 
 

4.3.2. Status and Potentiality of the Edible Feedstock Biodiesel 
There have been no commercial biofuel production activities with conventional edible 
feedstocks in Lao PDR. Based on FAOSTAT data, the production of the oil crops has been 
stable for a long time, but there is a little surplus oil production capacity for BDF production 
(Appendix A7). In addition to the production potentials, the conventional BDF requires 
governmental subsides to set the conventional diesel price level. Even with a strong political 
will, the shortage in the economical feedstock is the common issue in BDF advanced countries. 
Therefore, Lao PDR should avoid the risk of the BDF production by the edible feedstocks. 
 
Though there is a little Jatropha feedstock availability in Lao PDR now, the potentiality of the 
suitable land for Jatropha should be lager than that of sweet potatoes shown in Table 4-7 of 
Agro-Ecological Zones assessment due to Jatropha’s wider adaptability to environmental 
constrains and less labor intensive cultivation. Further points are described in the following 
section.  
 

5. Status of Jatropha Cultivation and Potentiality of Biofuel Supply Chain 
Unlike other edible feedstock BDFs, Jatropha biofuels (BDF and SVO/PPO) have been 
considered as one of the few economical viable biofuels without subsides. So as other Southeast 
Asian countries, the Government has seriously considered Jatropha as its alternative fuel source. 
This section describes the present status of the Jatropha production and potentiality of the 
biofuel supply chain development in Lao PDR, especially in our focused provinces in Bokeo 
(northern), Vientiane (central), and Savannakhet (southern). 
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5.1. General Trends of Jatropha BDF Development and Issues in Lao PDR 
GENERAL TREND 
As a result of the sharply rising BDF demand and the shortage of feedstock delivery throughout 
the world, the Jatropha boom has been blooming in Asia and Africa. Due to the lack of 
economical logistic accessibility and preferable flat space for large plantation, Lao PDR had 
been out of the major Jatropha FDIs. However, in September 2007, KOLAO finally announced 
its 7.3 million USD investment plans for 400,000 tons Jatropha BDF production in Vientiane. 
Although KOLAO announced more than 1,000 hectare test plantations, actual challenges have 
just started to produce the sufficient seeds for the large scale BDF production. Besides the 
KOLAO announcement, governmental leading programs and other privates’ activities are not 
well recognized. However, several companies have been actively involved in the Jatropha 
production and many domestic and neighboring companies have been seeking for business 
opportunities in Lao PDR. The actual scale of the developed plantation and the status of the 
planted Jatropha are still uncertain due to lack of biofuel community and information sharing. 
 
Probably due to the geophysical constraint, most of the Jatropha plans and activities concentrate 
in Vientiane region and southern provinces. The participation of the individual farmers is not 
known, but there have not been yet many farmers actively starting cultivation except for testing 
and nursery sales purpose. Based on the available information, the sum of the Jatropha harvest 
area might have already exceeded several thousand hectares in the entire Lao PDR, but please 
note that this information has numerous uncertainties.  
 
Based on our field investigation and communication with private and government 
representatives along the Mekong river from Bokeo province to Champasak via Vientiane and 
Savannakhet province, there has not been any complete biofuel supply chain available yet, 
which enables all participants including seed producers and handlers, oil and fuel producers, and 
fuel distributors, to participate each role as a commercial activity.  
 

ISSUES 
A lack of the mutual communication among the present and potential participants may have 
caused inefficient and slow moves on the alternative energy development and brought an 
unfavorable/skeptical impression into biofuel investments in Lao PDR. Because Ministry of 
Energy and Mine (MEM) has been seriously considering the Jatropha as an alternative energy 
option in recent years, privates’ interests in Jatropha investments have also been keenly high. 
However, not all interests go in the same direction as the government. Some companies are only 
interested in a low cost oil seed acquisition for exporting while others are considering an 
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alternative fuel option for Lao PDR. In case of the seed exporting business model, farmers will 
not continue Jatropha seed production due to its los profits. Because of the highly competitive 
nature of the fuel market, raw material producers, especially farmers, hardly receive the benefits 
of the Jatropha biofuel production. Hardly beneficial agriculture for farmers, such as coffee 
bean production in Africa and Latin American countries, should be avoided with the strong 
governmental will. A successful distribution of the locally produced biofuels is likely to support 
local economies, especially in the seed producer level.. 
 
In order to guide the current dispersed efforts into the alternative energy development for Lao 
PDR, the Government should set a strong policy on the bioenergy development immediately to 
show the solid will for the alternative energy development. The primary objective of the policy 
should address the national energy security and the protection of the national resources from 
reckless over exploitation. Moreover, the policy should properly give incentives to each 
contributor of the biofuel supply chain to encourage the new investments and sustain the 
alternative energy supply. In addition to the policy, the government needs to establish immediate 
action plans to properly guide all stake holders including governmental authorities, commercial, 
and individual participants. 
 

5.2. Bokeo Province (Northern Lao PDR) 
The introduction of the Jatropha plant is not known, but it has been a well known shrub used for 
fencing and lamp oil by farmers for a long time. For a biofuel feed, Thai seed traders 
occasionally came to rural villages to convince the production of Jatropha with unrealistically 
high price offer after Thailand set an aggressive biofuel policy and implemented Jatropha 
production campaign in early 2000. Even though the offered price was not realistic as biofuel 
feeds, the Thai government offered such a high price to encourage Jatropha seed production for 
the initial stage, which was supposed to take over palm oil based BDF program. Some local 
farmers planted Jatropha in small plots or intercropped with their primary crops such as beans 
and rice a few years ago. However, due to the dismissal of the former Prime Minister Thaksin, 
Thai aggressive biofuel programs have slowed down including the Jatropha program. In reality, 
few traders have actually purchased the Jatropha seeds from Bokeo farmers even though some 
trees have finally reached the proper size for harvest. As a result, most of the Jatropha fields 
have been abandoned and not properly cared (picture 5-6). 
 
As a result of the past experiences, the farmers in Bokeo are very suspicious about the current 
Jatropha revival. It may need extensive efforts to have the farmers understand the realistic 
trading price and promote mutual benefits on their household economy. As an economical 
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biofuel feedstock nature, seed sales itself may not be attractive enough for farmers so that 
mutual benefits approach would be essential, which enables farmers to benefit from not only 
seed sales but also other values such as reasonable fuels for agricultural engines, agricultural 
training, and new employment opportunities with job training.  
 
In case of successful agreements between farmers, proper care training for Jatropha seed 
production should be provided. Without any treatment, the seed sales will not achieve an 
attractive level for farmers, but there is no such capability available in the region. In order to 
maintain the high yield seed production, contentious training will be needed locally. The 
technical traning should include the production of biofuels in the region. In order to avoid the 
constraint of the physical and market accessibility, the biofuel production site should be 
allocated in the Bokeo region. In addition, the final consumption should focus on the local 
market to maximize the local benefits and reduce the transportation cost until the SVO 
production reaches the surplus level in the local demand.  
 
Based on our field investigation and hearing through our local partners, more than 100 farmers 
have been engaged in Jatropha plantation in total of 500ha. Based on several years of the past 
harvest experiences, seed harvest in Bokeo typically have twice a year. Though no/little pruning 
care to maximize the harvest has been done in Bokeo, the condition of the Jatropha trees is very 
healthy and good enough for commercial production with proper care. In general, the richness 
of the soil in presently harvesting area is good enough for other valuable agricultural production 
so that inter cropping practices were observed. Because of the abundant availability of the rich 
soil in the region, hedge cropping would be the most recommendable practices as secondary 
cropping with least care around present farming area. Otherwise, inter-cropping in a newly 
developed field for Jatropha would be also suitable for farmers until the full production of the 
Jatropha typically in three - five years. 
 
The mono-cultivation of Jatropha in present field is not recommendable due to the limitation of 
the expected seed price for a long term. Although the present market price of Jatropha seeds is 
very attractive, the price should be more than one tenth of the present prices to compete with 
fossil fuels without heavy subsides. The current price should be considered as seeds for initial 
seeding led by the Jatropha boom. As seed production increases in the future, the market price is 
likely to settle down to an economically feasible level as biofuel feeds. 
 

5.3. Vientiane Province (Central Lao PDR) 
The recent Jatropha boom has also started in Vientiane and the surrounding area. The Jatropha 
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projects have occasionally been announced by both domestic and foreign investors. However, 
there is quite limited actual implementation compared to the announced information as same as 
other Asian and African situation. The military divisions have been involved in the Jatropha 
production as one of many cash crops. Due to the limited information, the actual extent and 
development plan for the Jatropha project are unknown. KOLAO has officially announced its 
activities on Jatropha and seems to be working close with the government. Unlike the case in 
northern province above, a relatively recent boom led by Lao and some foreign investors 
located in Vientiane set a realistic and reasonable purchase price between 400-600 kips/kg-dry 
seeds. Though there have not been enough seeds available for BDF production and no supply 
chains available yet, the expected feedstock price allows BDF producers to distribute a 
competitive alternative fuel on the market. Because the next several years would be the critical 
period to continuously expand the plantation and to maintain the high motivation until the actual 
BDF production, proper support from the government and strong political will be likely to lead 
the successful development of initial biofuel supply chain. If some of the announced plantation 
projects are actually implemented and properly managed, a complete Jatropha biofuel supply 
chain will be established in five years or sooner, which is likely to encourage individual farmers 
and other small to medium entities’ involvement. 
 
A small scale contract farming approach has also started through several agricultural or forestry 
organizations. The approach is an extension of conventional contract farming. Those 
organizations provide seeds and cultivation training for farmers and purchase the seeds as same 
as other agricultural products with contract basis. The advantage of the contract farming through 
those organizations is effective use of existing trading network and long time trust between 
organizations and farmers. Based on the discussion with several organizations, more than 2,000 
farmers have showed interests and some have already stated the test cultivation in their spare 
land. However, because the efforts have just started and the contracted farmers have other 
primary agricultural production, the trees are very young and the condition of the Jatropha is 
poorly managed. As a result, the productivity and the capacity of the feedstock production are 
still very low. In addition, those agricultural organizations have been facing financial difficulty 
due to the lack of biofuel supply chains, which purchase the seeds from the organization and 
supply reasonable alternative fuels on the local market. 
 
Once a successful development of extensive Jatropha plantation is achieved, the security of the 
seasonal labors in the harvest season may be a critical issue in the Vientiane region. Because 
most farmers in the region are fully engaged in their main cash crops, it will be necessary to 
secure some seasonal labors from other regions for harvesting and packing, especially in rainy 
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season in early summer. After the maturity of Jatropha fruit in the rainy season, seeds need to be 
taken before they start germinating in the dried hull on the branches. It will not be necessary on 
the second harvest season typically in November. 
  
Unlike other regions, there are some reliable organizations available for each part of the biofuel 
supply chain for the technical assistance. However, due to the lack of communication and 
guidance, existence and activities of those organizations in both government and privates have 
not been well known. 
 

5.4. Savannakhet Province (Southern Lao PDR) 
Favorable conditions in Savannakhet region have caught Jatropha developers’ attention from 
both domestic and international investors. Not only its warmer climate and availability of flatter 
plain but also the accessibility to international ports and markets has made the region a popular 
place. The completion of the second Thai-Lao Friendship bridge across the Mekong River 
between Savannakhet and Mukdahan, Thailand in 2006 made Savannakhet attractive enough for 
foreign investors by Thailand-Lao PDR-Vietnam road network, known as East-West Greater 
Mekong Subregion Economic Corridor. 
 
The interest of Jatropha in Savannakhet is moderate but similar to Vientiane probably due to the 
presence of KOLAO’s announced Jatropha activities and good access to the Vientiane. The 
warmer environment and flatter arable land allow farmers to produce valuable agricultural 
products such as rice and vegetables so that Jatropha cultivation would rather be considered as 
an additional income opportunity with minimal care. The expected feedstock price in 
Savannakhet would be 400-600 as low as Vientiane, which is a feasible level to sale the final 
product without heavy subsides under the present price level.  
 
Due to the Jatropha boom in Vientiane and neighboring countries, some private investors have 
been considering a large scale plantation in southern provinces, but except for KOLAO’s pilot 
plantation, actual activities are not known at this stage. Because the region is also preferable for 
rubber production and forestry for wood chip production, the price of the land has been 
increasing and competition among international players has been serious. Due to the 
environmental consideration for mono cultural forestry, some companies have started 
inter/mixed planting with Jatropha as faster cash crop and biofuel feed for forestry machines. 
Though the Jatropha production would be minor part of primary business for those 
agribusinesses , the sum of the seeds sales would not be ignorable. Actual extent and activities 
are not known for this mixed approach as well. 
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Based on our hearing, less than 100 farmers have already planted Jatropha mainly for the 
juvenile tree sales for the Vientiane plantation. Some farmers have also planted small numbers 
just for cultivation test in the last couple of years. Those farmers are willing to consider the 
Jatropha production as an additional income opportunity in the future. However, due to the 
absence of the market for seed sales, they have little intention to expand the Jatropha production 
so far.  
 
Although there are no reliable centers to promote Jatropha production and biofuel right now, 
reliable resources in Vientiane may substitute such role at the initial stage. It is also reasonable 
to establish a regional biofuel center led by the public sectors to support local farmers, to 
promote reliability of the biofuel application, and to provide necessary training. 
 

5.5. Potentiality of the Jatropha Biodiesel and SVO 
As an alternative diesel fuel, Jatropha biodiesel has very high potentiality if such supply chains 
are properly developed. Under the present dispersed condition without solid incentives, it will 
hardly contribute to the national energy security. Without any policy, it is likely to end up with 
seed exporting business instead of domestic fuel supply. 
 
Although the applicability and domestic BDF markets are attractive enough for investors, stable 
acquirement of feedstocks is the most critical issue for fuel producers as same as any other 
countries in Asia. However, due to the absence of the market, seed producers have little 
intentions to expand the Jatropha cultivation at this moment. In case of a small scale BDF 
production, the supply chain may be created but the price of the BDF is not a feasible level 
without heavy subsides due to the relatively expensive production cost. 
 

Decentralized SVO Supply Chain 
In order to initiate the Jatropha biofuel supply chain, an adaptation of SVO supply chain model 
should be considered. Although the applicability of SVO is limited to slow engines, the scale of 
the market and the cost of the initial investment can be balanced and be economically attractive 

even in a localized small scale supply chain called, “Centralized SVO Supply Chain.” Due to 
the simplicity of the fuel production process, the initial investment of SVO can be minimal 
compared to commercial BDF plants. SVO can be produced in a medium to large communities 
so that locally produced SVO is able to cut the logistic cost and other middle costs. As a result, 
the final SVO can be delivered with reasonable price for consumers that are currently using 
expensive diesel fuel. SVO can also replace heavy fuel oil (FHO)/bunker oil with a competitive 

55 



Decentralized Biofuel Supply Chain Development Study in Lao PDR, 2007 

price for manufacturing and heating purpose.  
 
Considering the technical development stage of Jatropha SVO, the well developed SVO 
technologies for rapeseed oil are easily adjusted to the Jatropha due to its similar characteristics 
of oil components. In India, some Jatropha SVO generators have been fairly working and 
enabled rural electrification with a mini grid system since spring 2007. 
 
Even though some farmers have already been using Jatropha virgin oil, simply extracted oil 
without any treatment, for tractors, it is not recommendable for a long term. In order to secure 
the safety use of tractors and ensure the same service life as diesel fuel, minimum treatment is 
needed. In case of a failure of slow engines at the initial stage, the bad reputation of the Jatropha 
biofuel is difficult to remove, which will even eliminate the potential market of BDF. Therefore, 
SVO standards should be set immediately and all sales SVO should meet the SVO standards. 
 

Centralized BDF Supply Chain 
Once a decentralized SVO supply chain is established, the productivity and production capacity 
can be greatly improved. After the saturation of the local SVO market, the surplus SVO will be 
sent to a regional BDF plant, “Centralized BDF Supply Chain” (Figure 5 1). Since SVO is a part 
of BDF production processes, there is no additional cost for BDF production from SVO. With 
the full scale BDF production plant, the final fuel product will be competitive enough for local 
consumers in any use of diesel engines such as automobiles and ships (Figure 8-1). 
 
The actual potentiality of the Jatropha biofuels is hardly known until a successful pilot supply 
chain proves the feasibility of the Jatropha application and business model. Since there are still 
a lot of unknown factors for massive Jatropha production in Lao PDR, a development of smaller 
SVO chain network could avoid the initial investment risks and is able to realize the supply 
chain faster, which is eventually integrated into the BDF supply chain model. 
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(Source: UN Cartographic Section, JDI) 

Figure 5-1 The Concept of the SVO Supply Chain and BDF Production 
  

6. Potential Benefits on Local Community with Jatropha Biofuel Development 
Successful development of biofuel supply chain, initially with Jatropha, is one of the most 
important business sectors of Lao PDR in terms of its economic sustainability and continuous 
development. Unlike other industrial and agribusinesses, benefits for domestic participants, 
especially seed producers, can be reasonably distributed and maximized if the Lao biofuel 
development is properly guided. The following section points out the potential benefits on the 
Lao economy and specific benefits for Bokeo-Northern, Vientiane-Central, and 
Savannakhet-Southern region by the biofuel development. 
 

6.1. Over All Socio-Economic Benefit 
Once a biofuel supply chain starts to be connected each other, the positive impact on each 
participant can lead further synergetic effects as maturity of each sector. Since the initial target 
of the Jatropha SVO is slow engines described in section 5.5, seed producers and other 
agribusinesses and individual farmers with tractors will enjoy the maximum benefits from the 
locally produced alternative fuel with reasonable price compared to diesel fuel. Considering 
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individual seed producers’ household economies, reduction of expenditure by alternative biofuel 
and additional income from seed sales come to larger purchasing power. Although the increase 
of each purchasing power is not big, the sum of a community or regional level cannot be 
ignored. 
 
The additional purchase power may contribute to; 

 New electrical appliance and its energy bill for better environmental and health, 
 New tractors, pump, or other agricultural equipments for more productivities in the field, 
 Technical skill training for fuel production and other requirements, 
 Education for other employment opportunities for children, 
 New motorbike and its fuel bill for improvement of local movability. 

 
Decentralized supply chains require new employments in the field, biofuel production, and 
distribution. In order to produce reasonable biofuel, skilled and unskilled workers at the 
bioenergy processing plant are typically trained and hired in the local community. Unlike dam 
constructions, the construction of SVO facility may not affect local economy since the required 
facilities for SVO production is minimal. However, the construction of a large scale BDF plant 
requires limited but extensive construction workers typically for six to ten months. 
 
Based on IEA’s study on Bioenergy Project Development and Biomass Supply, the advantage of 
biofuel related employment is shown in Figure 6-1. This figure specifically shows the 
requirement of the electric power generation, but this can be also applied to the biofuel supply 
chain. The study also reported that the advantage of energy crops/ other agricultural products   
is to diversify the land use and strengthen the agricultural sectors from unexpected problems 
such as diseases and weather. 

58 



Decentralized Biofuel Supply Chain Development Study in Lao PDR, 2007 

 

Source: IEA2007, Bioenergy Project Development and Biomass Supply 

Figure 6-1 Employment Requirements for Energy Projects 
 

6.2. Potential Socio-Economic Benefits in Bokeo Province  
Socio-Economic Condition of Bokeo Province 
The Bokeo province used to be a quiet destination for wild nature tourists. It is still quiet but the 
life style of the locals has been greatly changed largely due to the development of Cheng Rai, 
Thailand. Since this city in Thailand is just 10 minutes boat distance on the other side of the 
river, many new technologies and culture are introduced into the Bokeo province along with the 
active agricultural trading with Thai traders. The recent completion of the road connection to 
China through Loung Namtha province, adjacent to northeast boarder, may have also brought 
dramatic changes into the small community. In fact, new Chinese motorbikes can be found 
everywhere in the main street, which was rare in several years ago. Nowadays, even students in 
middle school drive those new motorbikes for commuting. The province’s socio-conomic 
change will be briefly mentioned in the following section. 
 
Bokeo province is divided into five districts, with 318 villages shared by 15 ethnic groups. 
Although northern rural areas are usually considered to be the least developed in the country, the 
poverty rate in Bokeo is declining faster than the average northern area poverty rate. Among 
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Bokeo, people in bigger towns enjoy even more of the economic benefits poured into the area 
from Thailand. About 30% of the population lives along the Mekong River, and the rest lives in 
a hilly mountain area engaged in agriculture. 
 
The provincial developmental efforts are made, especially to lessen the gap between those who 
live in the bigger town and the small ethnic groups who have little access to socio-economic 
benefits. In fact, between 2001-2005, the average income became $335.43/person/year with an 
increase rate of 6.28%/year, due to advances made in the following industrial areas. 
 
- Agriculture sector share increased 1.05% /year, covering 55.33% of the total industry. 
- Industrial-handicraft sector share increased 1.09%/year, covering 10.18%. 
- Service sector share increased 1.07%/year, covering 33.38%. 
- The rest is covered by imported duty free sales. 
(Source: The Department for Planning and Investment of Bokeo Province) 
 
To compare the socio-economic level between Bokeo province and Vientiane capital, the 
following three socio-economic indicators - Education, Health and Income generation by Small 
and Medium Enterprises (SMEs) - are used to represent the region. It is also important that 
SMEs will be the initial biofuel consumers and directly benefit from decentralized biofuel 
supply chains. 

Key Indicators Bokeo Province Vientiane Capital 
Population 146,000 695,000 
Village Number 587 499 
No access to an Improved Water Source 41% 9% 
Access to Electricity 22% 97.8% 
Reachable in Rainy Season 44% 100% 
Village with Primary School in Village 56% 88% 
Village with Lower 2nd School in Village 5% 26% 
Adult Literacy Rate Age 15+ years 60% 90% 
Paid Employee 1% 22% 
Self Employed – Non farm activity 15% 47% 
Self Employed – Own operated farm 84% 31% 
Appliances - Motorbike 9% 65% 
Household Appliances - Refrigerator 7% 77% 
Household Appliances - TV 29% 86% 
(Source UNDP: International Trade and Human Development - Lao PDR 2006) 
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Education 

・ About 40% of the villages in Bokeo have a school. (Ministry of Education (MED), 2000) 
・ There are 31 kindergartens with 45 class rooms, 259 primary schools with 760 class rooms, 

and 27 secondary schools with 174 class rooms. (Department for Planning and Investment 
of Bokeo Province (DPIB), 2005) 

・ A lot of the students, either living close or remote to the school are commuting by motor 
bikes. Motor bikes might have contributed to a higher attendance. (study team observation) 

・ In the remote villages, with or without electricity, even lower education may not be 
provided due to accessibility of a school or requirement for daily work. (study team 
observation) 

 

Health 

・ There are 1 provincial hospital (70 beds), 6 district hospitals (100 beds), 27 health centers 
(91 beds), 200 rural village clinics (Ministry of Health in 1999, DPIB 2005 

・ By 2005, the provincial government achieved to have 71% of the children in ethnic groups 
to have vaccinations.  

 

Small and Middle Enterprises (SMEs) 

・ Some public officials are engaged in small business as a secondary income source. 
・ Economy is largely dependent on medium and small size industries (Table 6-1). 
・ The industrial/handicraft sector of Bokeo is expected to cover 12.9% of its GDP by 2010. 
・ Most restaurants in Houixai have an access to electricity, and possess refrigerators in 2007 

(study group). 
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Table 6-1 Industrial Establishment by Size and Provinces 

 

 

Potential Socio-Economic Benefits in Bokeo Province 
Compared to the two southern provinces, the living standard is still low in this region so that the 
appreciation of the biofuel supply chain will be significant in this region. Based on the UNDP 
data, more than 84% of people are self operated farmers who are likely to benefit their 
household economy by sales of seeds and save of fuel expenditure with SVO. In addition to the 
economical benefits, job training opportunities for fuel production and distribution are also 
invaluable chances for local farmers. The following are the list of notable advantages; 
 

Income/Living Standard 
-Additional income by selling Jatropha seeds 
-Expenditure saving by consuming SVO 
-Improvement of purchasing power 
-Higher agricultural productivity by new equipments and pump, etc. 
-Affordable for electricity bill/ or Access to the BDF generated electricity (see section 7) 
 

Education 
- More education opportunities for children 
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-Opportunities to study at night (see section 7) 
 

Health 
-Access to an improved water 
-Access to the basic health care material such as soap 
-More frequent access to health services 
-Access to the better health services 
-Refrigerator to keep vaccinations at clinics (see section 7) 
 

SMEs 
-Additional equipment for higher productivity 
-New business opportunities in Jatropha biofuel supply chain 
 

6.3. Potential Socio-Economic Benefits in Vientiane Province 
Socio-Economic Condition of Vientiane Province 
Though actual feasibility of the announced Jatropha boom projects in Vientiane and the 
surrounding region (Central) is unknown, the step by step approach is also practical and 
beneficial in the central region. Even though Vientiane capital is quite close distance, the living 
standard is still far from the capital but much better than Northern states. The central region has 
also been appreciating the recent economic growth, but there are still a lot of farmers left behind 
the rising economy. However, in general, the socio-economic condition in Vientiane Province is 
relatively better than other rural provinces, the expected benefits would be different. 
 
As a province close to the center of the country, Vientiane Province has a better access to basic 
infrastructures, health cares, employment jobs, and education. The average income in the 
province is about 420,000 kips/person, which is about the same level of the national average, 
423,000 kips/person (ADB 1999).  
 
The following key indicators and selected socio-economic indicators may assist better 
understandings of present status in the Central region and potential biofuel consumers. 
 

Key Indicators Vientiane Province Vientiane Capital 
Population: 387,000 695,000 
Village Number: 593 499 
No access to an Improved Water Source: 50% 9% 
Access to Electricity 72.7% 97.8% 
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Reachable in Rainy Season 92% 100% 
Village with Primary School in Village: 73% 88% 
Village with Lower 2nd School in Village: 14% 26% 
Adult Literacy Rate Age 15+ years: 75% 90% 
Paid Employee: 5% 22% 
Self Employed – Non farm activity: 26% 47% 
Self Employed – Own operated farm: 69% 31% 
Appliances - Motorbike 25% 65% 
Household Appliances - Refrigerator 27% 77% 
Household Appliances - TV 51% 86% 
Source UNDP: International Trade and Human Development - Lao PDR 2006 
 

Education 

・ About 85% of the villages in Vientiane Province have schools (MED 2000). 
・ Budget for education is the largest in the nation. 
・ About 17.6-34.4% of the population does not complete primary education. (National 

Statistics Center (NSC), 1995)  

・ The number of primary and secondary schools teacher is about the double of other rural 
provinces. 

 

Health 

・ There are 1 provincial hospital (30 beds), 9 district hospitals (13.3 beds per hospital), 16 
clinics (38 beds), 8 private clinics, 212 drug stores (Ministry of Health (MOH), 1999). 

・ About 0-5.6 beds/10,000 people are quite low level compare to other provinces (MOH, 
1999).  

 

Small and Middle Enterprises (SMEs) 

・ Dominant economic scale is small and middle scale enterprises (Table 6-1).  
・ 63% of the population is actively involved in economic activities. 
・ The unemployment rate is relatively higher than other provinces. 
 

Potential Socio-Economic Benefits in Vientiane Province 
Compared to other two provinces, the living standard is relatively higher in this region so that 
the appreciation of the biofuel supply chain will be less than other states, but it its still 
significant for individual farmers. Based on the UNDP data, 69% of people are self operated 
farmers who are likely to benefit their household economy by sales of seeds and save of fuel 
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expenditure with SVO. However unlike Northern states, their primary activities are paddy rice 
so that the benefits may be brought by fuel expenditure saving rather than seed sales. Job 
training opportunities for fuel production and distribution are also valuable chances for farmers. 
The following are the list of notable advantages; 
 

Income/Living Standard 
-Additional income by selling Jatropha seeds 
-Expenditure saving by consuming SVO 
-Better air quality from BDF consumption after the maturity of the SVO supply Chains 
 

Education 
-Opportunity to support higher education for children 
-Opportunity to gain skills for non-agricultural jobs 
 

Health 
-Access to an improved water 
-More frequent access to health services 
-Access to the better health services 
 

SMEs 
-Additional equipment for higher productivity 
-Reduction of manufacturing fuel expenditure by using biofuel 
-New business opportunities in Jatropha biofuel supply chain 
 

6.4. Potential Socio-Economic Benefits in Savannakhet Province 
Socio-Economic Condition of Savannakhet Province 
The completion of the East-West economic corridor is going to change this region dramatically 
in five years. Presently, there are several special economic zone (SEZ) projects planned and will 
be implemented shortly. After the completion of the SEZs, primary income source for locals will 
shift to manufacturing employments.  
 
Savannakhet Province is the largest province in Lao PDR sharing borders with Vietnam in the 
east and Thailand in the west. The capital city - Savannakhet is the second largest economy after 
Vientiane Capital. The population of Savannakhet city is 120,000 with 5.4% annual increase 
rate. The completion of the construction of the Second Thai-Lao Friendship Bridge in 2006 adds 
even more expectations on the new economic activities and tourism. Although the Savannakhet 
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city is emerging as a new commercial center in Lao PDR, it is still dominantly agriculture, and 
the people engaging in non-farm activity is less than 15% of the population (NSC 2003). The 
average per capita income is 300,000 kips per year (ADB, 1999). The following key indicators 
and selected socio-economic indicators may assist better understandings of present status in the 
Central region and potential biofuel consumers. 
 

Key Indicators Savannakhet Province Vientiane Capital 
Population: 825,000 695,000 
Village Number: 1,543 499 
No access to an Improved Water Source: 45% 9% 
Access to Electricity 40.2% 97.8% 
Reachable in Rainy Season 64% 100% 
Village with Primary School in Village: 75% 88% 
Village with Lower 2nd School in Village: 9% 26% 
Adult Literacy Rate Age 15+ years: 64% 90% 
Paid Employee: 5% 22% 
Self Employed – Non farm activity: 22% 47% 
Self Employed – Own operated farm: 73% 31% 
Appliances - Motorbike 18% 65% 
Household Appliances - Refrigerator 20% 77% 
Household Appliances - TV 45% 86% 
Source UNDP: International Trade and Human Development - Lao PDR 2006 
 

Education 

・ About 70% of the villages in Savannakhet have a school (MED 2000). 
・ Budget for education reached 8,000,000,000 kips (2nd in Lao PDR) (MED 2000). 
・ Students have greatly appreciated construction of better road network for commuting 

(ADB). 
 

Health 

・ There are 1 provincial hospital (221 beds), 15 district hospitals (14.7 beds per hospital), 85 
clinics (202 beds), 25 private clinics, 219 drug stores (MOH 1999) 

・ Due to the application of mining investments, improvement of basic infrastructure has been 
providing preferable condition for residents in public health. 
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Small and Middle Enterprises (SMEs) 

・ Although there are some large industries, most of economic scale is small and medium size 
business.  

・ Because of the completion of East-West Corridor, more business opportunities are pouring 
into the province. 

 

Potential Socio-Economic Benefits in Savannakhet Province 
Although the expectations for the new SEZs are quite high right now, the scale of FDIs and 
timing of the SEZs consutruction are still uncertain. Weather the SEZs are going well or not, the 
development of the Jatropha biofuel chain is likely to benefit not only SMEs but also larger 
companies by using economical fuel. 
 

Income/Living Standard 
-Additional income by selling Jatropha seeds 
-Expenditure saving by consuming SVO 
-Better air quality from BDF consumption after the maturity of the SVO supply Chains 
 

Education 
-Opportunity to support higher education for children 
-Opportunity to gain skills for non-agricultural jobs 
 

Health 
-Access to an improved water 
-More frequent access to health services 
-Access to the better health services 
  

SMEs 
-Additional equipment for higher productivity 
-Reduction of manufacturing fuel expenditure by using biofuel 
-New business opportunities in Jatropha biofuel supply chain 
 

7. Rural Development Model with Jatropha Biofuel 
Decentralized Jatropha supply chains are certainly suitable for rural development rather than 
conventional approaches such as electrification with PV or other means. Though a delivery of 
electricity certainly improves the living standard in rural communities, the access to the weak 
electricity as the only source for electricity is not good enough for the further development of 
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self dependant business activities and periodical maintenance costs of expensive generating 
systems.  
 

7.1. Concept of the Rural Development Model 
The general concept of the proposed rural development model comprises public’s infrastructural 
improvement with grant, and community’s self dependent efforts with privates’ assistance in 
biofuel supply chain development. The public fund should be prepared for the initial 
infrastructure improvement such as electric mini grid system, community biofuel refineries and 
generators, community health clinics, educational centers not only for young but also for elderly 
residents. Rural residents will be responsible for costs for land development, operation and 
management cost of mini grid system, and energy bill. The basis of the rural development model 
is “Maximum benefits on the rural community.” Figure 7-1 shows the general concept of the 
proposed rural development model. 
 

Higher Yield

Rural Development Model with Jatropha SVO

11
Harvest/SVO Hybrid Generator Electrification

Tractor & Pump

Lighting

Educational & 
Medical Services

Energy 
Bill

Seed 
Sales

Purchasing 
Power

 

(Source: JDI) 

Figure 7-1 Decentralized Biofuel Application for Rural Development 
 

Public’s Roles for Rural Development Model 
 Improvement of basic infrastructures - biofuel refinery, community service facilities 

68 



Decentralized Biofuel Supply Chain Development Study in Lao PDR, 2007 

 Support for community service management such as health care and educational centers  
 Capacity development of community service management 
 Capacity development of biofuel supply chain development and management 
 Promotion of biofuel supply chain development 

 

Resident’s Roles/Responsibilities for Rural Development Model 
 Land development - long term micro loan 
 Jatropha seed production and sales 
 Maintenance and improvement of the biofuel supply chain 

 

Community Service or Private Biofuel Suppliers’ Roles/Responsibilities 
 Maintenance and improvement of the biofuel supply chain 
 Production, distribution, and sales of the SVO 
 Promotion and education of safety use of SVO 

 

Key Words for Rural Development Model with Jatropha Supply Chain Development 
Objective 
To promote a self sufficient fuel option and additional income opportunities for rural 
communities with decentralized biofuel supply chain. 

Supply chain development 
To provide additional or new income opportunities from Jatropha seed sales and skill training 
opportunities for new “skilled employment” for biofuel production and more 

Biofuels for local use 
SVO technologies enable remote residents to access to an economical fuel and its application 
such as diesel generators, tractors and other agricultural engines, and irrigation pumps, etc. 
 
Rural electrification and development of irrigation system with Jatropha SVO have practically 
performed since 2007 in a rural village in India. The system is not a hybrid SVO-PV system, but 
the project actually proves the viability of the SVO technologies and potentiality of rural 
development with Jatropha. 
 
The nature of the energy crop, the direct profits form Jatropha seed sales may not be attractive 
enough for the seed producers sooner or later. However, the economical labor force is 
continuously required for biofuel delivery. Thus, some efforts are needed to keep farmers 
attention to the biofuel feed production. In order to continuously attract the farmers involved in 
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the Jatropha seed production in the rural community, effective distribution of SVO in the rural 
community is the key to maintain the rural development model. The reduction of fuel expense 
by purchasing locally delivered SVO can make farmers consider Jatropha production as one of 
the attractive options for income source diversification, which may be able to strengthen the 
unstable income caused by poor weather or plant diseases. At the initial stage, “Intercropping” 
would also be an attractive option to start Jatropha production for farmers. Intercropping, a 
practical solution for Jatropha cultivation with fast growing cash crops such as beans and grains, 
would help farmers to get cash by the time Jatropha starts full harvest in 3 to 4 years. 
 
Since Jatropha does not need extensive care compared to other cash crops, farmers can consider 
Jatropha as the secondary but reliable income source. The saving from the alternative fuel use, 
which is otherwise paid for diesel fuel for agricultural activities, can be considered as additional 
income for each family. Even if a family has no access to an agricultural engine, SVO can be 
applied to community level facilities such as agricultural pumps and the hybrid SVO-PV 
generators. As SVO can be used for community level facilities, each farmers should have higher 
yield for cash crops and will have access to the own tractors eventually.  Once the supply chain 
start functioning, continuous support may not be needed until the mini grid system needs to be 
upgraded. 
 
Once the SVO production achieves more than the communities’ consumption level, the surplus 
SVO can be traded as a commodity fuel. Unlike other commodities, surplus SVO can be traded 
even with expensive logistic costs due to the high demand for biofuels in and out side of Lao 
PDR. The sales of the surplus SVO can be diverted to the system upgrading or agricultural 
machine purchasing. 
 
Figure7-2 shows a similar rural 
development concept from the 
World Business Council for 
Sustainable Development. Similar 
to our approach, the value made 
within the rural communities are 
consumed by rural or other market 
where the value is competitive 
enough for other imported goods 
formed out side of the community.   

Figure 7-2 The Poor at the Center of the Value Chain 

 (Source: WBCSD2004.Doing business with the poor - 
a field guide) 
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Unsuccessful Rural Development Approaches with Jatropha BDF 
There have been many rural development models with Jatropha, but not many have successfully 
been implemented. One of the reasons is little knowledge of Jatropha care and enhancement of 
seed production. Another reason would be consideration of BDF utilization instead of SVO. 
Small scale BDF production facilities costs relatively low, but it is still a large investment for 
small communities and additives for BDF production, such as methanol and catalyst, are 
continuously required and needed to obtain from commercial cities or neighboring countries. As 
a result, BDF application approach is hardly sustainable for such environment. 

 

7.2. Issues on Conventional Rural Development Model with Independent Power System 
Electrification is undoubtedly an effective method to improve a rural community. However, it is 
typically very expensive to provide electricity with long transmission lines for such rural 
communities. Small hydropower or photovoltaic power (PV) has been utilized for such specific 
area for a long time. Not all but in many cases, such weak power delivery was not sufficient 
enough for further self dependant business development. Moreover, though electricity enhances 
the living standard, it hardly improves the income source for each family. As a result, periodical 
maintenance cost is rarely payable by the residents themselves.  
 
For example, Individual PV lighting system or central PV unit system has greatly improved the 
living standard in such communities. However, the disadvantages of the PV system are costly 
initial investment, too weak for commercial machines, and expensive maintenance costs, 
especially in battery replacement. Therefore, PV system itself is note very suitable for 
contentious development methodology for rural electrification. 
 
Another example of an unfavorable option is the diesel generator. Diesel generator is 
considerably the least expensive method to realize a rural electrification. However, in the Lao 
PDR case, the hilly mountain villages are not suitable for fuel transportation. In addition, the 
expensive diesel fuel is hardly affordable for such remote residents even with access to the 
reliable power. Although the reliable power could be applied for commercial productive 
activities, the logistic cost of the market accessibility is too expensive for such remote products. 
As a result, such expensive fuel for electricity generation is not a sustainable and 
recommendable option for remote residents at first. 
 

7.3. Advantage of SVO Supply Chain Development in Remote Community 
Development of a SVO supply chain can bring a wide range of benefits not only on local 
communities but also national level. Followings are the list of expected advantages: 
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Local Contribution 
 New employment opportunity 
 Profits from unused land or non-arable land 
 Diversification of income source for farmers 
 Enhancement of rural families’ purchasing power allowing electricity bill payment and 

other necessary machinery purchasing 
 Access to the new health and educational facility by grants 

 

Power and Energy 
 Local production and consumption of renewable energy - Self dependence from fossil fuel 
 Reasonable fuel supply by reduction of middle costs and minimal production cost 
 Substitution of fuels for agricultural machines, tractors, fishing boats etc. 
 SVO-PV hybrid generating system allowing least maintenance cost and dependable power 

supply for commercial use 
 Minimal transmission loss 
 Minimal transportation loss  
 Substitution of imported fuels leading reduction of foreign energy dependency in the 

national level 
 

Environment 
 Demonstration of less carbon intensive society development 
 Practical investment opportunities for “Carbon offset funds” or other green and 

development funds 
 Air Pollutant Reduction (SOx, etc.) in the national level 
 Rehabilitation of over exploitation ground by Jatropha and other woods cover 

 
Our proposed system comprised of SVO generator and PV power unit is a best mix of the each 
strength. One of Japanese PV power suppliers is keen to integrate the diesel-PV hybrid 
generator for self dependant power system without costly batteries. Based on the discussion 
with the representative from the PV power supplier, SVO-PV generator would be a highly 
potential system for independent power systems. The company has tested a diesel-PV system 
and concluded that the hybrid system can provide high standard stable power with competitive 
cost for a long term. 
 
Considering sustainable rural electrification model, we, as foreign advisors for Lao PDR, should 

72 



Decentralized Biofuel Supply Chain Development Study in Lao PDR, 2007 

introduce such practical and sustainable off grid systems. Throughout the years of JDI’s 
strategic development experiences, the SVO system or SVO-PV hybrid system would be an 
ideal for Lao rural electrification. 
 

7.4. Potential Socio-Economic Benefits 
This rural development model is capable of providing not only basic human needs but also 
various positive direct returns to people’s living and indirect returns eventually. Followings are 
some of the expected socioeconomic benefits:  

 

Income/Living Level 
- Additional income by selling Jatropha seeds and fuel expenditure saving 
- Diversification of income source and effective use of agricultural off-season for primary cash 

crops 
- Lighting and other appliances for more productive use of daily life 
- TV and other information tool for pleasure and understanding and involvement of 

governmental activities 
- Higher purchasing power for enhancement of local economy and connection to the rest of the 

world without continuous donation 
 

Education 
- Longer education for young children and re-education opportunities for elder residents who 

did not have an access to the education in childhood  
- Higher education opportunities through broad band networks for contentious study for 

community service personnel and students whishing higher education  
- Cost sharing with neighboring communities for small villages that cannot afford the 

continuous support for the education service 
 

Health 
- Health clinics for improvement of health condition and education of daily health care 
- Cold storages for Vaccine and other stocks for medical services 
- Access to the modern medicine for lethal diseases 
- Reduction of child mortality with care 
 

SMEs 
- Small businesses such as goods shops after dark 
- Repair shops and other mechanical service shops for SMEs and SVO-PV generators 
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- SME’s commercial and production activities with electric power in the community 
- New employment and training opportunities for farmers 
- Reasonable and attractive labor force for SMEs 
 

7.5. A Quick Assumption for a Small Community Supply Chain Model 
Followings quick assumption shows the general idea about the biofuel supply chain 
development in a small community. Since this is an incomplete assumption, the following 
information should be considered as general information purpose. 

Table. 7-1: Assumption for SVO Generator 

Item Assumption Comment 

House 100 
Assuming 500 population with 5 (person/family) 
average house hold 

Required Electricity 40 kW 
40 kW = 100 (house) x 200 (W/house) + 20 kW 
(transmission loss and commercial use) 

Operation 16 hours Hybrid generation with PV during the day time 

Fuel consumption 
64,240 l/y  
176 l/d 

64,240 (l/y) = 176 (l/d) x 365 (d) 
176 l/d = 5.5 (l/h) x 2 (unit) x 16 (h/d) 

Generator cost 25,000 USD 
25,000 USD = 2 (unit) x 12,500 USD (CIF)  
Not included PV unit and hybrid system 

Table. 7-2: SVO Production to Meet the SVO Generator 

Item Assumption Comment 

SVO Requirement 80,000 l/y 
80,000 (l/y) = 64,240 (l/y) + 25,0001)  (l/y) 
1)  required fuel for SVO production (heat and E) 

Required Field 82 Ha 
82 Ha = 80.0 (kl) / 0.982)  (kl/Ha) 
2)  refer to table 8-2 of quick conversion factors 

Average Cultivation 1.0 Ha/family 
Assuming 82% of the family involved in Jatropha 
seed production, typically one fulltime farmer can 
take care of 3-4 Ha/y of Jatropha plantation 

Cost of land 
Development 

300 USD/family 

300 USD/family = 6003) (USD/Ha) x 1.0 
(Ha/family) - 3004)  (USD/family) 
3)  land development cost with heavy machines 
4)  grant for land development 

Cost of SVO 
modification kits 

300 USD/tractor 

300 USD/tractor = 6005) (USD/kit) - 3006)  (USD) 
5)  modification kits for conventional tractors, SVO 
modified tractor does not need such kits 
6)  grant for SVO modification kit/tractor 

Expected Sales 
Income for a family 

62.2 USD/y 
560,000 kips/y 

62.2 USD = 8007)  (kg/ha-y) x 0.0788)  (USD/kg)  
7)  refer to table 8-2 and assuming full production 
after 4 years. 
8)  not fixed yet, 700 kips/kg, 1 USD=9,000 kips 
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Expected SVO Sales 
Price 

7,000 kips/l 
0.78 USD/l 

90% of retail price of diesel fuel (Bokeo, 
Vientiane, Savannakhet in September 2007) 

Cost of SVO 
refinery 

50,000 USD 

50,0009)  USD = 40,000 USD (expeller and filter 
press) + 10,000 (construction etc.) 
9)  the cost of the SVO refinery should be covered 
with community or biofuel supplier with low 
interest roan 

 

7.6. Potential Roles for International Aid Agencies 
The rural development model with biofuels is very unique and has a tremendous potentiality not 
only in Lao PDR but also in other LDC in Africa and Latin America. To establish a widely 
applicable development model with the usage of biofuel generators, supports from the 
international aid agencies are significant at this initial stage. Especially under the global efforts 
to establish a less carbon intensive society, the renewable power supply system development 
with bioenergy would be one of the most suitable and recommendable means for LDC and 
emerging countries. 
 
Although a successful PV lighting system has been commercially implemented by Sunlabob, a 
registered renewable energy company in Lao PDR and awarded company by WB group for its 
unique “PV electric light” delivery system with private business model, to establish widely 
applicable remote power systems with biofuel generators needs more extensive efforts 
technically and financially. Since Lao PDR has enormous potentiality to produce Jatropha seeds 
and there are numerous villages without electrification plan for next 10 years in rural area, the 
establishment and application of the rural development models with biofuel electrification 
would be most suitable in the region. 
 
Therefore, more technical assistance and financial assistance for such development models by 
international aid agencies are desirable. In order to receive necessary assistance, Lao 
government should request official assistance to the appropriate aid agencies. The followings 
are the potential role and desirable assistance by international aid agencies: 

 Ecological land management plan for sustainable development strategy 
 Strategic implementation of bioenergy program  
 Capacity development of commercial Jatropha cultivation 
 Technical assistance for bioenergy conversion technology 
 Development of QA/QC system for biofuels 
 Development funds for privates’ supply chain development 
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8. Proposed Jatropha Biofuel Development Model for Lao PDR 
In order to achieve the successful development of biofuel supply chain in Lao PDR, a clear 
concept and proper strategy is needed. The following are four keys factors for the recommended 
strategies: 

 Public Private Partnership 
A mutual collaboration of publics’ support for Jatropha biofuel development with biofuel 
policies and its promotion, and privates’ contribution to the development of biofuel supply 
chains and initiation of new biofuel industries, 

 New Bio-energy Policy - Public 
(1) Formulation of bioenergy committee under the Prime Minister’s office,  
(2) Formulation and implementation of bioenergy policy and action program, 
(3) Continuous support for the program by the government 

 Promotion of Jatropha Biofuel Development and Safety Use - Public/Private 
(4) Promotion of Jatropha cultivation and on the job training, 
(5) Promotion of Jatropha SVO for diesel generators and agricultural engines, 
(6) Promotion of Jatropha BDF and safety use for vehicles and other diesel engines, 
(7) Implementation of rural electrification system with solar-SVO hybrid generators and 

support for capacity development, 

 Jatropha Biofuel Supply Chain Development - Private 
(8) Development of a whole set of supply chain and creation of new jobs, 
(9) Delivery / distribution of biofuels in the market with each five year fuel switching 

plan, 
(10) New employments and job training for skilled/non-skilled workers in the biofuel 

industries. 
 

8.1. Public Private Partnership 
Public Private Partnership (PPP) is one of the most effective measures to maximize the 
advantage of public and private’s strength. Especially in economical development, the public 
role generally refers to the development and management of “preferable environments” for 
private sectors/investments. The preferable environments include both physical environment 
such as infrastructures and soft/systematic environment such as deregulation, tax incentives, and 
political will/strategy to achieve the sustainable development goal. In order to encourage 
privates’ investments into the Lao biofuel industries, public should be responsible for policy 
making and biofuel promotion throughout the nation as well as quality assurance for safety use. 
On the other hand, private sectors should be responsible for biofuel supply chain development 
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including plantation development, seed and biofuels (SVO and BDF) production, and fuel 
distribution. Privates should also provide skilled/non-skilled employments locally and necessary 
job training for the locals. The followings table shows the summary of each role and 
representative objectives.  
 

Table. 8-1: Government Role and Private’s Role 

Government (Public) Private 

1. Set biofuel policy and regulations. 
1. Develop sufficient Jatropha plantations 

and contract farming networks for SVO 
and BDF production. 

2. Formulate a national biofuel program. 

3. Set up an effective biofuel committee 
under the Prime Minister’s office. 

2. Develop self-sufficient supply chains for 
SVO production and distribution in 
northern, central and southern regions by 
2015. 

4. Set up a trouble shooting committee in 
the committee to solve any problems 
arises and fully support for privates’ 
supply chain development. 

3. Start the BDF production with surplus 
SVO in each regional refinery in 
northern, central, southern reasons in 
2015. 

5. Develop a capacity development scheme 
of bioenergy experts 

4. Provide Jatropha care training for farmers 
and operation training for biofuel 
production operators. 

6. Promote biofuel development and safety 
use of biofuel including quality 
assurance. 

5. Collaborate with governments’ Jatropha 
promotion. 

 
Considering the Lao biofuel industry development, PPP would be the most suitable strategy to 
establish a sustainable business sectors in Lao PDR. As previously stated, without governmental 
support for the new business investments, it is hardy attractive for private investors to challenge 
the new business development in Lao PDR now. In the same sense, without private investments, 
public leading projects are hardly sustainable for a commercial scale industrial development. 
Therefore, once the public and privates find a common ground to share multilateral benefits 
from the biofuel industries, the efforts driven by PPP is able to establish a new commodity 
industry in Lao PDR that contributes to the Lao economic sustainability and versatility.  
 

8.2. Government Role for Biofuel Industry Development 
Primary roles for public sectors are the development of “National Biofuel Policy and Act” and 
support and promotion of biofuel use in Lao PDR. In order to develop sustainable industrial 
sectors in Lao PDR, significant privates’ interests and investments are needed with appropriate 
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governmental support. However in the new business sectors like bioenergy, privates are likely to 
hesitate investing their money without certain markets and political will to support those 
business ventures. Although some privates have already started investments into Jatropha 
plantation, a strategic/political approach is required to bring the biofuel sectors up one of the 
reliable energy suppliers domestically. The key governments’ roles are as follows: 
 

1. A National Biofuel Policy and Act 
Showing the governmental will to integrate biofuels as its alternative energy source and 
securing the quality of biofuels, ensuring the safety use. 

2. Biofuel Development Program 
Setting up promotion programs to encourage and support initial development activities 
technically and financially. 

3. Multi-Governmental Biofuel Committee 
Establishing a multi-governmental biofuel committee under the Prime Minister’s office to 
deal with the broad range of biofuel industrial activities. 

4. Trouble Shooting Committee 
Setting up a trouble shooting committee to solve any problems arises and fully support for 
privates’ supply chain development. 

5. Capacity Development of Bioenergy Experts 
Supporting the capacity development of biofuel industries to maintain and develop the 
bioenergy sector’s sustainability without contentious assistance from aid agencies. 

6. Promotion of Biofuel Development and Safety Use 
Encouraging biofuel feed production and biofuel use domestically and ensuring the safe use 
of biofuels. 

 

Development of National Policy and Act on Biofuels 
1) Lao Bio-Fuel Policy 
In order to show the solid will to the people and potential investors, the announcement of a 
“Biofuel policy” is the initial step to develop an alternative energy source. As stated previously, 
privates’ involvements are necessary to secure a reliable source of energy in the future. In order 
to attract and establish preferable environments for the potential investors, the biofuel policy 
will be a critical factor to get privates involved in actual implementation under the current 
minimal activities. The policy should include the specific targets of biofuel use/mix in each 5 
years with practical goals. 

2) Lao Bio-Fuel Act 
In order to ensure the quality standard of the biofuels, the government should also implement 
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biofuel acts. The Lao biofuel acts should refer to the European and other countries’ acts and 
experience to develop an enforceable and practical legislation. In addition, the Government 
should consider the Economic Research Institute for ASEAN and East Asia’s (ERIA) BDF 
standard, which is under finalizing stage to adapt Asian environments and some specific BDF 
feeds in Asia and pacific. The biofuel act should also include the qualification of fuel producers 
and distributors as same as conventional petrochemical businesses and fuel distributors. Other 
terms should include licensing, quality assurance, quality control, and other requirements. 
 

Biofuel Development Program 
Although there have been some preliminary feasibility studies in Jatropha BDF and bioethanol 
done by privates and governmental institutes, the actual viabilities of biofuel production in Lao 
PDR have not been well understood yet, especially in productivities of Jatropha seed. In 
addition, the actual viability of the Jatropha biofuel business model is unknown due to a lack of 
basic data. Therefore, under the appropriate authorities, productivity and promotion programs 
should be started to encourage and support initial development activities technically and 
financially. In this aspect, international aid agencies and “Green fund” would be available upon 
Lao governments’ request. 
 

Multi-Governmental Program Biofuel Committee 
Well organized multi-governmental cooperation on the renewable energy act and policy is an 
essential process to make it an enforceable legislation throughout the nation. In addition, unlike 
other conventional business sectors, a wide range of authorities’ cooperation is required to cover 
the broad range of biofuel sectors’ activities. To achieve the meaningful goal, “A biofuel 
committee” under the prime minister’s office should be established. The committee should be 
comprised of relevant authorities and international experts to effectively manage the new policy. 
 

Trouble Shooting Committee 
Although the biofuel industry development has quite high potentialities in Lao PDR, there 
would be always unexpected critical issues arising during the initial and intermediate period. In 
order to solve any problem that is hardly manageable only by privates’ efforts, “Trouble 
Shooting Committee”, a supervisory power authority, should be set to solve any issue arising. 
 

Capacity Development of Bioenergy Experts 
In order to develop the biofuel sectors as one of the reliable energy source industries for Lao 
PDR, capacity development of bioenergy experts including biomass, biogas, and biofuel experts 
are needed. Since the domestic renewable energy sectors, especially in biomass energy, are 
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relatively young and still under the developing stage, participation from international 
communities are vital for Lao long term strategy on energy security and competitive business 
development. Thus, capacity development scheme should be developed and contentious 
development program should be implemented to secure the knowledgeable experts and skilled 
workers in the actual business fields. 

 

Promotion of Biofuel Development and Safety Use 
Better understanding and involvement of people in national level is one of the most important 
key factors to secure the self-sufficient alternative energy. Contentious and solid promotions on 
biofuel development and safety use by the authorities are required. Especially in initial stage, 
those promotions are likely to encourage private investments into the Lao biofuel development. 
Moreover, the promotion on safety use is necessary to protect the potentiality of the biofuels in 
the future. Since biofuel conversion techniques are relatively easy, small businesses or 
individual farmers can produce “Low or unacceptable” quality fuels, which is likely to cause 
engine failures or serious accidents in the short period of time. In case of law quality biofuel 
supply in the market, it will disturb the nationwide efforts on alternative energy developments.  
 

Funding Option for Public Contribution - Rural Development 
The promotional activities to integrate rural development and biofuel supply chain will be 
suitable for official assistance agencies’ programs such as JICA and UNDP. Such agencies are 
also available for technical assistance (TA) for any stage of the biofuel supply chain 
development and rural development activities. With the official request from the Lao 
government, JICA or other aid agencies may be able to consider a rural development program 
with biofuel applications. GEF has already funded such rural development program in Northern 
Thailand with Jatropha so as UNDP in China. Thus, the option would be certainly available 
upon the government’s requests.  
 
Moreover, due to the global concern of the climate change, voluntary funding, such as “Carbon 
offset”, would be another high potential option for such projects. Rural electrification programs 
with Jatropha SVO funded by public and privates have already been implemented and 
successfully managed since 2007 in India. Such successful experience could be also applied to 
rural villages where there are no transmission plan for next 10 years or more. Both public and 
privates’ “Green funds” would be the most suitable option for rural electrification and 
development program funding for Lao PDR. 
 
Furthermore, grants or low interest loans for privates’ biofuel supply chain developers should 
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also be considered by using 2 step loans and other options which only the Government is 
accessible. 
 

8.3. Private Role in Bioenergy Industry 
Eventually, privates’ investments and activities are the most important factors to successfully 
deliver the alternative fuel in Lao PDR. In order to secure the comfortable environments for 
biofuel investments, private sector should actively support the Government’s policy making and 
show the potentiality of the nationwide program in the early stage and contribute to the 
nationwide biofuel supply chain development in the latter stages. Followings are the key factors 
of privets’ roles on Jatropha biofuel development: 
 

1. Biofuel Feed Production 
Developing sufficient biofuel feed plantations and contract farming networks with seed 
collection network to secure sufficient amount of biofuel feeds for SVO and BDF production. 

2. SVO Supply Chain Development 
Developing self-sufficient SVO supply chains in northern, central and southern regions by 2015. 

3. BDF Supply Chain Development 
Developing regional BDF refinery with the extension of the each SVO supply chain in each 
northern, central, southern reason in 2015. 

4. On the Job Training 
Providing Jatropha care training for farmers as well as business management and other 
manufacturing training for those who wish to challenge the new biofuel industries. 

5. Biofuel Promotion 
Collaborating with the Government’s biofuel promotion to prove the economical benefits on the 
local community and viability of biofuel for local use. 
 

Jatropha Biofuel Supply Chain 
The concept of the biofuel supply chain models are shown in Figure 0-3: The Concept of the 
Decentralized SVO Supply Chain and Figure 8-1: Concept of BDF Business Model. 

1) Seed production 
Seed production is the most important and difficult part of the supply chain 

development based on experiences in the world. Although the fuel conversion technologies 
have already been available, a certain level of a large scale production is needed, which 
requires quite large scale seed production. Under the current available land and workforce 
availability in Lao PDR, both extensive corporate plantations and small scale contract 
farming by other crop or forestry farmers will be needed. In order to encourage contract 
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farming, corporate seed producers or biofuel producers should provide Jatropha care 
training for farmers. Based on the study team’s experience, the productivity of the Jatropha 
seeds depends heavily on the environment and intensity of care. 

2) Collection of seeds 
In order to produce and distribute competitive biofuels on the market, the seed 

collection network is very important. The network will be responsible for the assurance of 
seed quality and cost effective logistics to provide reasonable biofuel feeds for fuel 
producers. In case of failure of the network development, seed producers, mostly local 
farmers, are likely to abandon Jatropha plantation due to very low seed prices without other 
additional local benefits. The cost-effective logistics is also another important function of 
the network. Corporate seed producers or existing agricultural organization may be able to 
take this role. 

3) Oil extraction to refining 
In case of the decentralized SVO supply chain development, a village or community 

level oil extraction and SVO production facilities should be considered. The facility should 
be centered on the seed producers and SVO markets such as agricultural engines and diesel 
generators and pumps. Benefits from the seed sales and fuel cost saving to use reasonable 
priced SVO are able to maximize the local communities’ economy and encourage the 
involvement of the biofuel feed production. 

In case of BDF supply chain development, BDF facilities should be installed in a 
regional center of the SVO supply chains to produce competitive priced BDF without 
subsidies. Although the market of the BDF would be much more tremendous than SVO, 
there are still unknown factors to implement the massive scale of BDF production. Thus, the 
2 step approach, SVOs with BDF, is reasonable and safer for investors in the current 
circumstances. Furthermore, the 2 step approach is likely to maximize the rural economies 
instead of BDF production and distribution for rich car folders.  

Both SVO and BDF producers should provide appropriate technical training for those 
who wish to try their careers into biofuel industries. Giving new opportunities for young 
people is one of potential advantages of biofuel development in the future. 

4) Marketing on Jatropha fuels for domestic market 
     For the first stage in the SVO supply chain communities, the potential users are likely 

to be the corporate seed producers, farmers, and other agricultural diesel engine users. The 
locally produced SVO should be competitive price to encourage those potential users’ fuel 
switching from conventional diesel fuel. After the development of sufficient SVO 
production network and marketing, the BDF production and marketing should be gradually 
started for motor vehicles, ships and other diesel motors. The privates’ marketing activities 
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should be incorporated with governmental promotion activities.  

Concept of the Phasing Biofuel Application
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Figure 8-1 The Concept of the Phasing Biofuel Application 
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Figure 8-2 The Concept of Biofuel Supply Chain Business Model 
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Knowledge Management and Share of Biofuel Supply Chain Development 
Although some Lao and foreign businesses have been seriously considering Jatropha biofuel 
production in the commercial scale, there is not good enough knowledge available in the world 
for massive Jatropha plantation especially for Lao specific condition. It is still risky to invest 
only a part of the biofuel supply chains without overall strategies for any investor. Based on the 
study team’s experience, the power of the economy - money and resources - only starts 
circulation once a set of the whole system is developed and functioning. In order to avoid the 
failure of the national efforts to develop an alternative energy, workshops and other educational 
programs should be effectively used to guide the limited time and funding and implement cost 
effective development of the alternative energy. Since there are still a lot of unknown factors to 
develop the supply chain, it is recommendable to start with a pilot model Jatropha project and to 
expand the model to a regional and nation-wide program later on.  
 

8.4. Phasing Jatropha Biofuel Development 
Our recommended Jatropha biofuel development is a 2-step approach integrating SVO and BDF 
production. The following table is the proposed goals to mix and take over the conventional 
diesel fuel use by 2030. 
 

Table 8-1 Proposed Fuel Switching with Jatropha Biofuel in Lao PDR 
Fuels  2008 2009 2010 2015 2020 2025 2030 
Vehicle Diesel Ml 267 294 323 505 789 1,189 1,632 
Vehicle BDF Ml 0.00 0.00 0.00 15.6 50.33 162 543
Agriculture Diesel Ml 66.8 72.8 76.8 91.2 83.9 0.0 0.0 
Agriculture SVO Ml 0.00 0.74 4.04 39.1 125 337 543
Target - Vehicle BDF % 0 0 0 3 6 12 25
Target - Agriculture 
SVO 

% 0 1 5 30 60 100 100

Plantation Vehicle 
BDF* 

Ha 0 0 0 15,946 51,361 165,435 555,071

Plantation Agri. SVO* Ha 0 750 4,125 39,864 128,402 344,656 555,071
*The required extent of plantation was estimated by the simplified coefficient based on study team’s 
experience in African and Asian courtiers: 0.98 kl/ha. 
(Source: JDI based on MEM’s statistical data) 
 

Table. 8-2: Jatropha Biofuel Quick Conversion Factors 

Biofuel:  0.98 kl/ha-y or 0.80 ton/ha-y 

Seed Production: 3.0 kg/tree-y,   Number of Trees: 1,300 trees/ha 
Conversion Ratio: 20% fuel(weight)/seed(weight), Volume/Weight: 1.25 kl/ton 

(Source: JDI) 
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Scheduling and Targets 
A well managed strategic plan for biofuel industry is essential to succeed in the actual project 
development. The followings are the recommended steps to carefully achieve the commercial 
viable Jatropha biofuel production. The following numbers and development plans should be 
considered as information purpose only at this moment without further assessment. 
 

Table. 8-3: Proposed Steps and Schedule 

Phase Schedule and TORs 

Phase 0 - Seed Bank 2008 - 12 500 x 3 hectares - Jatropha seed bank 
plantation in each N,C,S province 

Phase 1 - Initial Plantation 2009 - 14 40,000 hectare plantation for SVO and 16,000 
hectares for BDF in N,C,S 

Phase 2 - Regional Plantation 2015 - 20 128,000 hectares for SVO, and 50,000 for 
BDF in N,C,S and surroundings 

Phase 3 - Nationwide 
Plantation 

2021 - 30 555,000 hectares for SVO, and 555,000 for 
BDF in commercially viable provinces 
throughout the nation 

Total in 2030 
2030 1.1 million hectares in corporate large scale 

plantations and individual small scale farm 
land 

 

Phase 0 - Seed Bank: 2008 - 2012 
Implementation of the seed bank project in each representative province and formulation of a 
more detailed Jatropha biofuel plan for Lao PDR will be started. The extent of the seed bank 
would be 500 ha at each northern, central, and southern provincial seed bank plantation. In the 
mean time, other technical and systematical environment should be developed: policy on 
bioenergy, investment environment, oil extraction and refinery plant design, economical 
assessments of biofuel supply chains, capacity development on biofuel supply chains, and 
implementation of quality assurance program for Jatropha biofuels. 
 

Phase 1 - Initial Plantation: 2009 - 2014 
Along with the seed bank projects, the initial SVO supply chain development should be initiated. 
Initially, the seeds would be delivered by other sources but eventually, they should by delivered 
by the each regional seed bank project. Initial SVO supply chain efforts include all technical 
R&D and strategic development methods for the BDF stage. Especially, the development of 
commercial scale plantation should be well understood and prepared for SVO and BDF 
production by 2015. As the plantation grows and the number of contract farmers grows, oil 
extraction and SVO production facilities will be installed by 2010 or earlier. The target of the 
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initial plantation would be 56,000 hectares for SVO including 16,000 hectares SVO or BDF 
production. 
 

Phase 2 - Regional Plantation: 2015 - 2020 
Extensive efforts would be started after the initial plantations in 2015. The regional plantation 
would firstly focus on the expansion of agricultural market throughout the nation. Then, the 
surplus SVO should be converted to BDF, and a low BDF-Diesel mix fuel should be widely 
ready to the local market from 2015. The target of the agricultural SVO would be 60% of the 
national diesel demand for agricultural use, which requires 128,000 hectare plantation. The 
target of BDF would be 6% of the national demand for vehicle and other diesel use, which 
requires 51,000 hectares. 

 

Phase 3 – Nationwide Plantation: 2021 - 2030 
Based on the regional biofuel development program, nationwide biofuel feed plantations should 
be started with a careful assessment on land resource and workforce management. In this period, 
well experienced skill workers would be able to expand biofuel feed plantation and install and 
operate SVO production at remote centers. By 2025, the target of the agricultural SVO is 100% 
of the agricultural use. Finally by 2030, the target of the agricultural SVO is 100% of the 
agricultural use in the nation, which requires 555,000 hectares. The target of the BDF would be 
25% of the national demand for diesel fuel except for the agricultural use, which requires 
555,000 hectares. 
 

Jatropha Seed Production 
1) Small-Scale Plantation Model: Planting in a small-scale does not necessary refer to a 

small production. It is a plantation model which is promoted by individual farmers to plant 
Jatropha in marginal land or unused land. For each farmer, the portion of the plantation 
could be small, but the sum of the extent and their ability to take care of plants will be 
reliable source of biofuel feeds. Existing agricultural organizations would be identical for 
this contract basis seed production. 

 
The crucial part of this model is to make sure that every farmer has the same and the latest 
information on Jatropha cultivation. This is a necessary step to achieve the same quality as 
much as possible in every farmland so that the quality of the final SVO could be stable and 
in an acceptable level. Regional Jatropha promotion centers should provide contentious 
education programs for contract farmers. At those centers, farmers can take training 
courses on Jatropha cultivation and keep up with and exchange the latest information. 
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Some experienced farmers could work as extension service trainers to conduct training for 
remote farmers.  
 
In the long-run, the training center can also serve as a processing factory equipped with 
necessary SVO production facilities. At the SVO production center, technical training will 
also be provided for potential skilled workers in the biofuel industries. For this aspect, a 
training center should be placed in a logistically convenient site.  
 
JDI study team found that this small-scale plantation model is especially useful in Lao 
PDR where the labor population is small compared to the vast land they possess. In a 
small-scale plantation model, each farmer only has a small portion of Jatropha land to take 
care so that the amount of work will not bother their time spending on main cash crops. 
This model does not only allow farmers to have additional income, but also prevents the 
country/region from a shortage of food production. However, there is also a problem in this 
model. Among the two harvest seasons of Jatropha seeds—the first during May-June, the 
second during November-December, the first harvest season collides with the busy period 
for rice growers. During this time, there is a high chance that farmers have very limited 
time for Jatropha. To conquer this issue, investors need to provide solutions such as 
seasonal workers to secure the seeds and farmers’ seed sales. 

 
2) Large-Scale Plantation Model: This is the model taken by large-scale investors such as 

Kolao Motors, announced recently, as well as commercial wood chip or paper companies. 
In this model, hired farmers will take care of Jatropha as their main and only crop, while 
small-scale farmers mostly treat Jatropha as a secondary crop. In a large-scale plantation, it 
is relatively easier to control the quality of seeds. In case of SVO production site close to 
the plantation, the production cost of the final fuels would be minimal due to the no middle 
cost of seeds and minimum logistic cost. 

 
In order to implement a certain extent of biofuel feed plantation, collaboration with local 
governments are necessary to acquire large land as well as labors. The management of land 
and human resources is a critical factor to successfully expand the biofuel supply chain in 
the nation. In any case, the biofuel feed production should not negatively affect food 
production. In case of such issues arising, corporate developers should always give 
sustainable and satisfactory solutions for local communities. Since European countries 
have taken seriously on the issue of food and energy crop competition led by the biofuel 
boom throughout the world, a new regulation has been considered for biofuel feed import 
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with “Non competition with food security.” 
 

Jatropha Biofuel Production and Distribution 
There would be two types of Jatropha fuels available on the Lao market. One is SVO (Straight 
Vegetable Oil), which is also commonly known as Pure Plant Oil (PPO). SVO is the most cost 
effective option to substitute the fuels for slow engines and boilers. Since SVO can be delivered 
at local community centers, the most energy efficient and cost effective biofuel is available for 
the seed production communities. The other type is BDF (Bio Diesel Fuel), which has been 
widely accepted and typically mixed with diesel fuel. Pure BDF and BDF mixed fuels can be 
applied to the conventional diesel engines without or least modification so that BDF application 
would be the eventual goal for Lao PDR to produce an alternative energy domestically. 
 

1) Sort-Term Target: A short-term refers to 5 years from the start of Jatropha cultivation. 
During this period, Jatropha seed production will be gradually growing and may not be 
sufficient enough for BDF production. So, the market target should be limited to a small 
size such as remote agricultural communities where the diesel fuel is relatively expensive 
for farmers and income source is limited. One very simple and attractive solution is the 
locally self sufficient biofuel supply chain model, which allows to provide income option 
for farmers and fuel expenditure saving by using the cheaper SVO. In order to encourage 
SVO use at the agricultural communities, not only lower pricing but also full compatibility 
for their agricultural machines and generators should be assured. In order to avoid the 
failure of SVO application in local communities, demonstrations of the SVO application 
should be well carried out by the incorporation of fuel producers and governments’ 
authorities. 

 

2) Mid-Term Target: After 5 years, as Jatropha trees reach mature and begin to yield 
commercially viable level, the market target can be expanded to the entire agricultural fuel 
market. In this stage, SVO should be the primary target of the domestic fuel demand. 
However, the gradual efforts to demonstrate BDF use in selected community should be also 
started. The difference in the promotion from the short-term target is the commercial 
supply chain development for SVO application and some pilot BDF supply chains for 
automobiles, ships and other diesel engines to prepare for the full scale BDF distribution 
throughout the nation. The cooperation with governmental promotion activities is vital for 
this stage. 

 
In order to deliver the safety fuels for local communities, the quality assurance and the 
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quality control (QA/QC) should be particularly cared and implemented at the biofuel sales 
points. Due to the nature of Jatropha biofuels, a storage and an effective fueling period 
should be well understood by the potential users. In order to avoid the potential failure of 
agricultural engines, promotions and workshops should be carried out periodically at local 
communities. The QA/QC should be typically managed at the fuel production sites and 
fuel sales points. 
 

3) Long-Term Target: In 10 years period, as the SVO market becomes mature and BDF 
supply chains have commercially started functioning, BDF sales could be expanded 
throughout the nation as well as the mixture of the BDF content could be raised. 100% 
BDF capable engines should also be developed for Lao markets as same approach as 
“Flexible Fuel Vehicle” development in Brazil. Because of the Brazilian strong and 
contentious will, Brazil has successfully achieved the most successful bioethanol country in 
the world after several decades of efforts. If the Lao government keeps strong and solid 
will to develop biofuel industries as one of its strong economical sectors, there will be high 
potential to achieve such goal due to the capacity of the bioenergy production in the nation. 
In case of the successful implementation of biofuel development program, Lao PDR could 
be a SVO/BDF exporter for Asian or world markets as same as present success stories by 
Brazilian bioethanol exporters.   

 
In order to achieve the meaningful goals, appropriate guidance for domestic and foreign 
investors should be provided to avoid short-sighted Jatropha boom investments. To 
welcome such investments, appropriate incentives and protection should be applied to the 
investment and trade policies in the long-run.  

 
9. Immediate Action Plan for Lao PDR 
In order to achieve the successful development of biofuel supply chain in Lao PDR, 
Government (both Central and local), private (both bio-energy company, village farmers and 
NGO) sector must work together (As PPP scheme). As a first step, a clear concept and proper 
strategy for bio energy development is needed. The following are four keys actions to be taken 
by the Government: 
 

9.1. Establishment of Multi-governmental Biofuel Committee 
Biofuel industries cover a wide variety of individual and business sectors so that a 
multi-governmental biofuel committee under the Prime Minister’s Office is significant to 
balance the authorities’ jurisdiction and power. The multi-governmental committee is also 
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necessary to develop an effectively enforceable biofuel policy to control internal and external 
oppositions. Moreover, the committee will be required to host the foreign countries’ official 
assistance and to manage the resources and funding.  
 
This Biofuel Committee is necessary to formulate a “National Biofuel Policy”, Strategy, Act, 
and quality control system of biofuel products” by setting up technical standards of biofuel. 
Since some Jatropha biofuel activities have already started in Lao PDR, it is urgent to set up 
such Multi-government biofuel policy immediately. The possible key agencies of the biofuel 
committee would be:  
(1) Prime Minister’s Office as coordination 
(2) Ministry of Agriculture and Forestry 
(3) Ministry of Energy and Mining 
(4) Ministry of Foreign Affairs 
(5) Ministry of Industry and Commerce 
(6) Ministry of National Defense 
(7) Ministry of Planning and Investment 
(8) Ministry of Public Works and Transport 
 
Once the appropriate governmental authorities are selected, official request for biofuel policy 
development and technical assistance should be made by the committee for appropriate 
international aid agencies as well as the those countries directory that actively support 
developing countries’ renewable energy development such as Japan and UK. 
 

9.2. Development and Enforcement of Biofuel Policy and Act 
A sold biofuel policy is immediately needed to guide the dispersed privates’ efforts and 
investments among the biofuel feed production in Lao PDR. Without any national policy, the 
biofuel feeds are likely to be carried away from the nation with least benefits on the local 
community. Similar to other emerging Asian countries, Lao PDR should consider secondary 
process product policy for export, which prohibits raw material exportation and encourage the 
domestic business development for industrial processing and value adding. Due to the nature of 
energy feeds, only the raw material exportation does not leave enough values on the local 
communities so that secondary processing and locally distribution of biofuels should be 
politically considered to support local community development as well as the biofuel industry 
development. 
 
Biofuel act is also required to regulate the quality of biofuels and to secure the responsible 
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activities by the biofuel businesses. The Thai biofuel acts and other neighboring courtiers’ acts 
would be most suitable for Lao PDR rather than European acts due to the similarity of the 
physical environment. ERIA’s Asian regional BDF standard would be also one of the most 
suitable standards that the Lao biofuel act should adapt.  
 
After the biofuel committee is established, the committee should formulate a biofuel policy and 
act assisted by aid agencies such as JICA. The biofuel plan and act should include the following 
items: (1) National Biofuel Plan (2008-2020), (2) Biofuel Act which specifies tax regime of 
biofuel and regulations to be followed by producers and distributors of biofuel in Lao PDR. 
 

9.3. Possible Schemes of Japanese Official Assistance for Lao Bioenergy Programs 
Considering the raising oil prices and available opportunity for Lao PDR to introduce biofuel 
policy, Japanese official development assistance (ODA) may be able to contribute to a few 
projects for Lao bioenergy program. One of highly potential assistance scheme by Japanese 
government is shown in Figure 9-1 and 9-2. Three possible schemes for Japanese ODA are: 

Formulation of Biofuel Policy and Act and Capacity Building of Relevant Agencies  
1) Formulation of Lao National Biofuel Policy: Working with the Multi-governmental 

Committee, JICA experts with support of third countries such as Thailand can 
formulate a Lao PDR Biofuel Policy up to 2020. The policy should cover both 
bioethanol and BDF development and distribution plan up to 2020. Moreover, the 
policy should include the local production and use of SVO as well. 

2) Development of Biofuel Act: This Act should regulate biofuel tax and technical 
standards in Lao PDR. EU countries, US, Brazil, and Thailand have already 
implemented such biofuel acts. Formulation of such Act for Lao PDR can be made by a 
small modification of the existing biofuel act of other countries. 

3) Capacity Development of Biofuel Committee: In order to formulate the biofuel policy 
and regulate the biofuel program, capacity development of the biofuel committee itself 
and other relevant agencies should be conducted. Especially keeping the quality of 
biofuel, a Quality Control Agency must be established and its capacity must be 
developed as soon as possible by OJT in other countries where such Biofuel plan are 
operated such as Thailand, Brazil, EU and USA. 

4) Capacity Development of Quality Control Agency: In order to avoid serious engine 
failure by poor quality biofuels, the capacity development of quality control agents as 
well as physical facilities and instruments is immediately required. Since there is no 
capability to conduct the quality check for the biofuels right now, such capacity 
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development program should be conducted in other countries where biofuel acts have 
already been implemented such as Thailand, Brazil, Germany, UK, and US. 

 

Pilot Biofuel Training Center at Savannakhet Province 
- Modification of existing agricultural training center supported by JICA between 1993-1995 - 

It is important to set up a biofuel training and promotion center in potential regions to 
encourage biofuel feeds production such as Jatropha, Cassava and sugarcane. Based on the 
discussion with the governor of Savannakhet, the governor recommended us to modify the 
existing “Integrated Agricultural Rural Development Center” in Savannakhet for the 
biofuel training and promotion center. The center has been used for paddy training and 
other agricultural training. Based on our initial investigation, the facility is relatively easy 
to add the biofuel center (following pictures). The Center should have three functions as 
shown below: 

1) Development of a Jatropha Training and Biofuel Promotion: Without proper care, 
Jatropha will not produce sufficient quality and quantity seeds as much as farmers’ 
attractive income source. Some locals have been interested in Jatropha cultivation and 
tested cultivation without any knowledge and care. In order to produce a large quantity 
of Jatropha seeds, it is very important to set up a training center to provide appropriate 
training from seeding to harvesting. The center is also very important to promote safety 
use of the biofuel, especially locally produced SVO. Since the farmers would be the 
initial target of the SVO markets, the proper promotion is significant for the Lao 
biofuel policy implementation and enhancement. 

2) Development of High Yield Jatropha Seeds by Cross Breading: Since the Jatropha has 
not cultivated as a commercial feedstock, present Jatropha plants are still untouched 
kinds in terms of commercial cash crops. Same as other cash crops, there are a lot of 
possibilities to improve the yield by cross breading and other modern bio-technology. 
The characteristics of the straight oil are also desirable field of improvement to produce 
biofuels with less process and costs. Therefore, it is highly recommendable to set a new 
breed research division in the center to improve the biofuel feed production.   

3) Pilot Extraction and Biofuel Processing Plants: This center should facilitate the 
complete sets of biofuel processing facility as well as its application engines. Since 
there is no commercial biofuel production facility in Lao PDR, this center will be a 
very important training center for governmental agents and privates’ skill development. 
The center should also facilitate the SVO applied engines such as tractors and 
generators to promote SVO’s viability at the initial stage. The generator should also 
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promote a self dependant electric power system for biofuel production in the rural 
communities. 

 

Existing Agricultural Training Center Training Room 

Nursery Pond Behind the Training Room 

 

Development of a Rural Development Model 
- A pilot rural development project with SVO-PV hybrid generator and necessary social 
infrastructure development - 
Unlike conventional generating systems, the SVO generator is a very unique and highly 
possible option for rural electrification. Since the rural community can produce the necessary 
fuel for generator by themselves, the rural residents can continuously afford the fuel for 
generators by energy bills, which can be obtained from Jatropha seed sales or some other 
commercial activities. Although the technical part of SVO generator is commercially available, 
there is still a lot of uncertainty for the complete rural electrification model with Jatropha SVO. 
Therefore, development of a rural development model through a pilot project is very important 
for this stage. This pilot project should include the following three components: 

1) Phase 1 - Feasibility Study for a Pilot Rural Development Project: This study will be 
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an initial analysis for the nation wide potentiality of biofuel feed production and 
identification of a suitable rural village for the pilot project, and technical study: (1) 
Production of Jatropha seeds, (2) Extraction and production of SVO, (3) SVO-PV 
hybrid power system with mini grid system, and (4) Application of electric power for 
health, lightning, education, and cottage industry development. 

2)  Phase 2-Technical Assistance for SVO-PV Hybrid Generator Development: After 
the feasibility study, implementation of a pilot SVO-PV hybrid power system and mini 
grid system should be curried out in the identified pilot village. 

3)  Implementation of a Pilot Rural Community Development Program: Together with 
the implementation of the hybrid power system, other community development 
facilities such as a small clinic, a job training/education center, a TV and computer 
center, and a cottage industry should be constructed and some experts should be 
dispatched to support the capacity development of the residence.  

Three Japanese official assistance schemes would be suitable for the capacity 
development of biofuel policy and biofuel production in Lao PDR.
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by Japanese Government
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Source: JDI 

Figure. 9-1 Possible Official Assistance Schemes by Japanese Government  
 

9.4. Workshops for Better Understanding of Lao Biofuel Program & Policy and PPP 
There have already been over 10 private groups working on biofuel feed production, and several 
NGOs and universities have been working on biofuel production and its application. In addition, 
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several governmental agencies are keen to produce biofuels for a Lao sustainable energy 
solution. However, there are no common communities and knowledge sharing networks among 
those stake holders in Lao PDR right now. Due to the limited time and natural resources, a 
common platform should be established and the platform should facilitate PPP or other 
collaboration efforts among all stakeholders including remote farmers. 
 
Therefore, it is important to gather all stakeholders and discuss the existing condition, problems 
and necessary actions for the future. Such workshops can be organized by either multi-lateral 
agencies such as UNIDO or UNEP and/or bilateral aid agencies such as JICA and GTZ. 
 

Cool Earth Partnership Financial Mechanism
- A highly potential fund source for Lao PDR -

The “Cool Earth Partnership Mechanism” was proposed by Japanese government 
and will be implemented in 2008. This financial mechanism aims to support 
developing countries’ GHG reduction efforts and economical development, 
expecting totally 10 billion USD funds in next 5 years.
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Figure. 9-2 Potential Japanese Financial Schemes for Lao Bioenergy Development  
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10. Conclusion - the government’s immediate action is needed 
Considering the critical level of fossil fuel price and the high potentiality of bioenergy including 
biofuels in Lao PDR, we strongly recommend the Lao government to take an initiative for 
promoting biofuels including own action plans and request for ODA technical assistance where 
the Government is not able to provide appropriate programs as soon as possible. 
 
More specifically, advantages against other suitable countries, such as climate, fertile lands, 
sufficient water, and reasonable labor costs, Lao PDR should develop a new biofuel industry 
with a focus on Jatropha. The present dispersed efforts on Jatropha by numerous privates and 
several governmental authorities are not a recommendable situation to develop an alternative 
energy source for Lao domestic use.  
 
To secure the successful development of the alternative energy, a solid biofuel policy should be 
established to pave the way for the private industries for the vision of the Lao biofuel 
development. The biofuel policy should be the appropriate guideline for the new business and a 
strategy for the national energy security measures. The policy should also guide the business to 
realize the sustainable benefits on the Lao soil. The Government should be both a facilitator and 
a promoter of this new biofuel industrial development as it requires an active involvement of the 
government. Without the timely action by the authorities, the industry will hardly see its day and 
people will never have an access to the domestic sustainable energy. 
 
The attention to the NON edible biofuel has been rapidly rising due to the recent misleading of 
biofuel development by richer countries, which has caused the serious competition between 
food security and energy feed production for biofuels. The biofuel policies should be carefully 
guided not only for Lao local policy but also for the global climate change policy. Although the 
Kyoto protocol, the first international binding agreement to abate the global warming, has just 
put into effect in January, 2008, the second negotiations or the “Post Kyoto” negotiations was 
formally started in December, 2007 in Bali, Indonesia due to the better recognition of the world 
over the serious consequences of the climate changes. The world political leaders have already 
started the serious political debates targeting at the “Post Kyoto negotiations.”  
 
Considering the Lao possible contribution to the climate change issue, the renewable energy 
production and use, such as biofuel, hydropower, and other modern type bioenergy, would be 
one of the highest potential means. Especially, Jatropha BDF, a biofuel without competition 
against the food security, is the most symbolic source of energy to prove the new generation 
development model - less carbon intensive economic development. 
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Therefore, we would like to recommend the Lao government’s immediate action to formulate a 
multi-governmental bioenergy committee, establish a Lao biofuel policy, and guide the privates’ 
biofuel industry development in Lao PDR.  
 
However, considering limited capacity of the Government for implementing the proposed action 
plans, we recommend the Government to request formal assistance to any aid agency such as 
JICA, GTZ, and UNIDO, which may provide an initial technical support in the following areas: 
  
1. Formation of Biofuel Policy & Act and Capacity Building 

 Formulation of Biofuel National Policy 
 Formulation of Biofuel Act including Technical Standards 
 Capacity Building of the Biofuel Committee and Quality Control Agency 

 
2. Establishment of Pilot Biofuel Training and Promotion Center 

 Training and Promotion center from seeding to harvest process 
 High yield Jatropha seed research by cross breading and biotechnology 
 Pilot Oil Extraction and SVO/BDF Refinery Plant 

 
3. Pilot Rural Development Project With Biofuel Applications 

 Feasibility study of a pilot rural development project 
 Implementation of SVO-PV hybrid power generation system and mini-grid system 
 Implementation of pilot rural development project with SVO-PV hybrid system 
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A1. Initial Plantation Activities by JDI-JBEDC and Lao Bio-Energy Corporation 
 
In response to the Lao officials’ technical assistance request to Dr. Kobayashi for development 
of Jatropha biofuel supply chain in Lao PDR, Lao Bio-Energy Corporation Co., Ltd. (LBEC) 
was registered in Lao PDR in April 2007 with JDI/JBEDC (Japan), DSV group (Lao PDR), and 
Young Kim Ann International (Thailand) to develop a biofuel supply chain and provide 
technical services. After the local assistance for this study from Bokeo to Champasak province, 
LBEC has started land preparation for 500 Ha pilot plantation in Vientiane Province since 
October 2007. Nursery has set and seedlings have been ready for planning before the rainy 
season in May. Oil expeller and SVO refinery will be installed in 2009 for electrification of this 
center and promotion of biofuel use. Development status in December is shown below.   
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A2. Itinerary of the JDI Fact Finding Mission (September 18-28) 
Date Destination / Objectives 

Ms. Mapobsuk, Managing director of Saengthong Thai Jatropha Co.Ltd.: Factory
investigation of Jatropha straight oil extraction at Chiang Rai, Thailand 

9/18 

NA: Field investigation of individual Jatropha cultivation sites and nursery in Chiang 
Rai, Thailand 
NA: Field investigation of individual Jatropha cultivation sites around Houei Xai,
Bokeo, Lao PDR 

9/19 

NA: Field investigation of social and educational environment around Houei Xai area  
Mr. Saysongkham, Director, Dpt. for Planning and Investment, Bokeo Province:
Discussion of Jatropha supply chain development in Bokeo, potential coordination with
the provincial government, and potential site to establish a regional biofuel center  
Mr. Souvannalangsy, Director, Dpt. Of Agriculture and Forestry, Bokeo Province:
Discussion of Jatropha supply chain development in Bokeo, potential coordination with
the department 
NA: Field investigation of non electrified village 

9/20 

Mr. Jelsma, LIRE: Discussion of Jatropha supply chain development in Bokeo and
potential collaboration with Jatropha biofuel and LIRE’s rural electrification activities
in Northern Lao PDR 
NA: Potential site visit for Lao Bio-Energy Company’s, JDI’s renewable energy
company in Lao PDR, Bokeo regional office and biofuel production 

9/21 

NA: Field investigation of rubber and other agro plantation sites  
9/22 Road transport: Houei Xai, Bokeo => Luang Prabang 
9/23 Road transport: Luang Prabang => Vientiane 

Mr. Rasphone, Minister, Ministry of Agriculture and Forestry, and others: Discussion
of Jatropha supply chain development in Lao PDR and requirement for government’s
efforts on policy and action programs 
Mr. Vongdara, Minister, Ministry of Energy and Mines (MEM), and others: Discussion
of Jatropha biofuels, biofuel policy development, and requirements for government’s
efforts on action programs as well as submission of proposed Lao biofuel act (draft) 

9/24 

Mr. Sihathep, President, Lao Promotion Organic Product Association (LPOPA),
Discussion of present Jatropha BDF production by LPOPA and potential production
throughout the LPOPA network as well as factory investigation of Jatropha BDF 
Mr. Vongsakhamphoui, Director, Lao Institute for Renewable Energy (LIRE) and
others: Discussion of LIRE’s activities and potential collaboration with JDI 

9/25 

Mr. Sisoulath, Deputy Director General, MEM Dep. Of Electricity: Collection of
energy consumption data and discussion of energy forecast and etc. 
Ms. Viravong, President, Manivone Plantation Development and Consultancy
Company: Field investigation of Jatropha testing sites and discussion of potential
collaboration 
Mr. Schroeter, Director, LIRE & Sunlabob and others: Discussion of rural
electrification with Jatropha biofuels and potential collaboration 
Ms. Viravong, Lao National Chamber of Commerce and Industry, and others:
Discussion of potentiality of Jatropha plantation, issues on other forestry activities, and
potential collaboration with JDI 

9/26 

Mr. Tokunaga, Managing director, Oji Lao Plantation Forest Co.Ltd.: Discussion of
present plantation activities and competition on other forestry activities 
Road transport: Vientiane => Savannakhet 9/27 
Mr. Phomkhe, Governor, Savannakhet: Discussion of Jatropha supply chain in
Savannakhet and potential biofuel center development at a JICA agricultural training
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center in Savannakhet 
Mr. Vorachit, President, DSV group (parent company of Lao Bio-Energy Corporation
(LBEC)), Mr. Huot, Managing Director, Young Kim Ann International (partner of
LBEC): Discussion of LBEC’s business plan and funding 
Mr. Nounouannavong, Director, Agriculture and Forestry Service, Savannakhet
Province: Discussion of biofuel center development at a JICA agricultural training
center in Savannakhet and potential collaboration of biofuel supply chain development
Director, Savannakhet Agriculture Research Center (JICA): Discussion of potential
development of biofuel training center in the facility and corroboration with the
Savannakhet agriculture research center. 

9/28 

Mr. Phimmasane, Chairman, Agricultural and Handicraft Promotion Association,
Savannakhet Province/ National Science Council, The Prime Minister’s Office: Field
investigation of Jatropha cultivation site and discussion of biofuel supply chain
development in the region 

10/11 Mr. Malaykham, Chief of Division, Electric Power Management Division, Department
of Electricity, MEM: Discussion and support for Lao biofuel policy and act
development for Lao PDR at EAS Biofuel Seminar in Tokyo on October 11 

 
 
A3. Itinerary of the JDI Follow-Up Mission (December 21 - 25) 

Date Destination / Objectives 
12/21 Mr. Huot, Managing Director, Young Kim Ann International (partner of LBEC):

Discussion of LBEC’s business plan and funding at Bangkok 
Air Transport: Bangkok => Vientiane 12/22 
Mr. Vorachit, President, DSV group (parent company of LBEC), Field investigation of
LBEC’s 500ha Jatropha plantation site and discussion of LBEC business plan 

12/23 Ms. Viravong, President, Manivone Plantation Development and Consultancy
Company: Request for collection and additional input for JDI’s study and discussion of
Jatropha supply chain development in Vientiane and Savannakhet 

12/24 Mr. Rietzler, Managing Director, LIRE: Request for collection and additional input 
for JDI’s study and discussion of potential collaboration with LIRE and LBEC 
Road transport: Vientiane => Savannakhet 12/25 
Mr. Phomkhe, Governor, Savannakhet: Discussion of Jatropha supply chain
development in Savannakhet and an extension use of JICA agricultural research center
in Savannakhet 
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A4. Summaries of Each Representative Provinces 
A4.1.  Bokeo Province (Northern) 

Although labor cost and land cost are relatively low compare to the 
other central and southern states, the farmers’ expectation of the seed sales 
are at least 10 Baht (=0.32 USD = 2,800 kips), which is about four times 
higher than central and southern regions. Because Thai seed trader’s offer 
was around 20 Baht (= 0.63 USD = 5,600 kips), some farmers have cleared 
their property and put Jatropha trees for seed sales between 2002 and 2004. 
Due to the disorderly political situation in Thailand, no seed buyers have 
shown up for seed purchase. In addition, lack of the appropriate 
maintenance made Jatropha trees not productive shape at this moment. 

It would be the first challenge to let farmers understand the advantage 
of SVO supply chain development in Bokeo and sell the Jatropha seeds for 
realistic prices rather than just wait and expect higher seed sales for Thai 
buyers. In case of the successful agreement with local farmers, development 
of reliable networking for seed production and collection through out the 
local partner will be conducted. A several hundred plantation for cultivation 
training and biofuel supply chain promotion will be set by LBEC/JBEDC. 
Intercropping would be the most suitable approach for the Jatropha’s initial 
growing period 

Presently, there are no official announcements of commercial scale 
Jatropha plantation. Based on our local partner’s investigation and 

interviews, 500ha Jatropha cultivation without proper care would be present in the Houei Xai area. Since the economical activities are limited in 
rural communities, the successful development of Jatropha supply chain has high potentiality for rural development. 
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A4.2. Vientiane Province (Central) 
 Big investment news for Jatropha BDF production by foreign 

companies such as KOLAO has been announced for last two years. Same as 
other countries, actual activities have not been occurred yet. There are some 
actively working organizations such as Sunlabob and Lao Promotion 
Organic Product Association in Vientiane capital to provide appropriate 
training and technical assistance for biofuel productions. However, the 
activities are still limited scale so that potential collaboration and knowledge 
sharing would be needed to expand the biofuel supply chain development 
throughout the region and surrounding regions. There is neither 
communication nor collaboration among the actively involved organizations 
and announced or potentially interested investors into the Jatropha biofuel 
industries. 

Since the offices of international agencies and central governmental 
offices are located in the Vientiane capital, the promotion of the biofuel and 
necessary fundraising should be effectively conducted through the 
workshops or other international conferences. 

Good sign of the central region is economically realistic purchase offer 
between 500 and 700 kips/kg seed is generally accepted. Since the primary 
cash crop - rice is labor intensive, the offered seed price is still reasonable 
price as Jatropha with less care. Many farmers have already have tractors so 

that the potentiality of the SVO market would be enormous. The rural communities in Vientiane provinces have not reached the satisfactory level of 
living standards so that the supply chain development would be good chance for those residents for job training and additional income sources. 
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A4.3. Savannakhet Province (Southern) 
 Completion of Lao-Thai bridge in Savannakhet known as GSM E-W 

corridor, and relatively flatter land and warmer climate makes southern 
region much attractive than central and northern region, but actual activities 
have not seemed to be occurred yet. There are some announcements on 
large scale plantation and over 300,000 t./y BDF refinery project, which 
requires at least “1.2 million seeds and roughly 1.3 million hectares 
plantation with more than 4years old well maintained Jatropha trees” in full 
production. 

Some farmers are keen to produce Jatropha seeds at reasonable price 
between 500 and 700 kip. Because there is no supply chain availability, 
those farmers have either just tested Jatropha cultivation in their fields or 
set nursery to sell seedling for buyers in Vientiane capital or surrounding 
central region. 

Due to the preferable environment for any agribusiness, more valuable 
product activities have been competing for the land allocation among food 
cultivation and large scale forestation businesses such as rubber and wood 
chip. The flatter land accessible from the primary road may be hardly 
suitable for the large scale Jatropha plantation, but spare land or hedge of 
the paddy field, or inter cropping for large scale forestation agribusiness 
would be suitable even in the accessible area. Untapped area could be 

developed with mutual efforts between local/central governments and private businesses to develop an alternative energy and effective use of land in 
Lao PDR. However, careful consideration for land development should be secured to protect the one of the most precious natural forest in the world. 
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A5. World Map of Mean Annual Precipitation 

 

Source: FAO, Review of world water resources by country 
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A6. Renewable Water Resources 

 
Source: FAO, Review of world water resources by country  
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A7. Lao Agricultural Production 
Lao Agricultural Production (1990-2006) (t/y) 

FAOSTAT items 1990 1995 2000 2001 2002 2003 2004 2005 2006 
1.Rice, paddy 1,491,495 1,417,829 2,201,700 2,334,700 2,416,500 2,375,100 2,529,000 2,568,000 2,660,000 
2.Vegetables, nec 60,700 55,700 636,000 630,649 762,540 662,678 650,000 660,000 NA 
3.Maize 66,566 50,375 117,000 111,869 124,122 143,178 203,500 372,560 NA 
4.Roots and Tubers + 303,668 198,727 221,500 134,761 190,562 180,439 210,441 216,355 216,355 
5.Fruits (exc melons) + 128,500 135,500 191,400 198,800 209,300 209,500 203,617 210,615 210,615 
6.Sugar cane 111,900 62,327 296,960 208,850 222,036 308,417 223,300 196,100 240,000 
7.Sweet potatoes 208,668 99,227 117,500 93,751 126,351 140,404 119,728 129,920 NA 
8.Watermelons 40 24,368 4,310 82,945 84,350 60,400 65,000 NA 
9.Cassava 65,000 68,500 71,000 7,010 29,211 4,035 55,500 51,300 NA 

10.Bananas 14,000 16,500 37,000 46,000 53,000 55,000 46,000 48,000 NA 
11.Oilcrops + 39,130 62,808 46,104 40,011 37,839 35,690 34,279 45,600 47,600 
12.Fruit, nec 30,000 34,000 38,000 38,000 38,000 38,000 38,000 38,000 NA 
13.Pineapples 32,000 31,000 35,000 35,000 36,000 36,000 36,000 37,000 NA 
14.Potatoes 30,000 31,000 33,000 34,000 35,000 36,000 35,213 35,135 NA 
15.Other melons (inc.cantaloupes) 30,000 31,000 34,500 33,000 33,000 36,000 34,762 34,791 NA 
16.Oranges 21,000 20,000 29,000 28,000 29,000 28,000 29,731 30,646 NA 
17.Tobacco + 34,130 26,643 39,926 30,081 27,497 25,713 33,000 28,100 28,100 
18.Stimulants + 6,820 9,340 24,726 25,956 32,369 28,075 23,420 25,300 25,300 
19.Coffee, green 5,204 8,576 23,500 25,796 32,197 27,850 23,100 25,000 NA 
20.Tangerines, mandarins, clem. 14,000 15,000 23,500 23,000 23,500 23,000 23,000 25,000 NA 
21.Spices + 5,300 7,000 6,900 12,541 48,954 15,106 23,226 23,039 23,039 
22.Chillies and peppers, dry 3,500 4,500 4,500 10,041 46,454 12,506 20,626 20,339 NA 
23.Groundnuts, with shell 8,000 8,443 13,201 16,779 16,377 16,019 12,404 17,000 18,000 
24.Pulses + 13,109 14,298 14,602 16,609 16,825 16,990 16,135 16,500 16,500 
25.Pulses, Nec 10,500 12,000 13,500 13,800 13,800 14,000 14,000 14,200 NA 
26.Chillies and peppers, green 53,354 40,227 25,771 10,041 46,454 12,506 13,000 13,600 NA 
27.Lemons and limes 4,500 5,000 9,600 9,500 10,000 10,000 10,736 11,252 NA 
28.Soybeans 4,500 4,837 5,403 3,002 2,992 7,799 4,720 11,100 NA 
29.Stone fruit, nec 7,500 8,000 9,800 9,500 10,000 9,500 9,500 9,600 NA 
30.Grapefruit (inc. pomelos) 4,000 4,000 7,000 7,000 7,000 7,000 7,626 8,012 NA 

Source: FOASTAT/ProductSTAT 

107 



Dece  in Lao PDR, 2007 

108 

 in Lao PDR, 2007 

108 

ntralized Biofuel Supply Chain Development Study

A8. Agro-Ecological Zones Assessment of South East Asia 
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A8. Agro-Ecological Zones Assessment of South East Asia 

  LAO PDR LAO PDR MYANMARMYANMAR INDONESIAINDONESIA LAO PDR LAO PDR MALAYSIAMALAYSIA PHILIPPINESPHILIPPINES THAILANDTHAILAND VIETNAM VIETNAM 

Land Total  23,001  66,490   189,220   18,197   32,669   29,331   51,603   33,391  

VS*  63  2,586  1,837  621   20  1,415  1,195  302  

S*  1,687  6,397  4,085  5,115   588  2,499  11,194  3,473  

MS*  1,665  6,684  13,419  3,278   3,041  2,572  7,972  2,197  

mS*  1,354  4,152  18,206  1,811   2,999  2,270  6,347  2,949  

NS*  18,231  46,672  151,674  7,370   26,023  20,574  24,896  24,470  

So
il 

te
rr

ai
n 

an
d 

cl
im

at
e 

co
ns

tra
in

ts
 

to
 

ra
in

-f
ed

 
ag

ric
ul

tu
ra

l p
ro

du
ct

io
n 

VS.-.MS*  3,415  15,667  19,341  9,014   3,649  6,486  20,361  5,972  

Sugarcane/ VS-MS  2,284  10,526   47,615   6,184   7,560   5,858   9,520   7,142  
Cassava/ VS-MS  4,481 

Agro-Ecological Zones Assessment of South East Asia  Agro-Ecological Zones Assessment of South East Asia  

  16,938   20,024   12,812   1,410   6,395   27,219   8,196  
Maiz/ VS-MS  1,177  8,105   2,613   5,158   -   1,029   17,674   1,519  
Rice.wet/ VS-MS  1,859  12,221   26,148   7,915   1,708   4,561   13,848   6,765  
Rice.dry/ VS-MS  4,015   17,256   36,179   11,488   2,690   7,409   24,701   7,189  
Sweet potato/ VS-MS  4,893   20,849   8,602   12,848   162   4,995   26,971   9,880  
Wheat/ VS-MS  498  5,381   -   -   -   28   602   805  
Cotton/ VS-MS  1,296  5,861   2,797   2,049   -   404   14,295   86  
Soybean/ VS-MS  2,187  10,802   3,562   6,917   -   1,317   19,952   1,000  
Beans/ VS-MS  2,360  10,916   3,953   7,640   -   1,387   20,253   658  

(1,000 Ha) 

*VS: Very Suitable, S: Suitable, MS: Moderately Suitable, mS: marginally Suitable, NS: Not Suitable, VS-MS: VS+S+MS   

Source: FAO, Global-AEZ2000
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要約 

 
背景 

近年の安定した政治を背景に、ラオス人民民主共和国（ラ国）の経済発展は目覚しい

伸びを見せている。経済の発展と共に国内のエネル需要は年間 10％程度の伸びを示し

ている。しかしながら、2007 年から始まった原油価格の高騰は冬季高需要期を過ぎて

も上昇を続けており、ラ国の発展に非常に深刻な影響を与える可能性が出てきた。原油

価格は発展途上国のエネルギー需要の上昇に加え世界的な金融不安の影響で、今後も

50 米ドル以下へ戻ることは期待できず、石油・天然ガス資源を持たないラ国に於いて

は長期的なエネルギー政策を早急に練る必要が出てきた。 
ラ国政府は 1970 年代のオイルショック以降、再生可能エネルギー利用について各種

研究を進めているが、大型水力発電を除いて他の再生可能エネルギーについてはほぼ利

用されていない状態である。気候変動対策の有効手段として近年急激な開発が進むバイ

オ燃料開発の高まりを受け、ラ国エネルギー・資源省（Ministry of Energy and Mine: MEM）

は国内のディーゼル燃料の代替燃料として、Jatropha curcus（ナンヨウアブラギ

リ:Jatropha）のバイオディーゼル（BDF）利用を本格的に検討している。ガソリンの代

替燃料としてバイオエタノールの検討も行っているが、Jatropha BDF に優先順位を付け

たバイオ燃料政策の検討を始めている。 
 

日本開発政策研究所（JDI）は、2003 年よりタンザニアに於ける総合開発調査の一環

としてバイオエネルギー開発計画の提案、策定支援を行って以来、その経験知見を生か

しアジア諸国での普及活動にも尽力してきた。特に隣国のカンボジアではバイオ燃料政

策策定の支援に加え、実際の事業主体としてバイオ燃料のサプライチェーン構築を、種

子を植える所から始め、農民の組織化、種子買取制度の導入等を行い近々バイオ燃料製

造施設の導入とバイオ燃料利用のプロモーションを行う予定である。また、JDI は、日・

ASEAN 経済産業協力委員会（AMEICC）の経済開発アドバイザーとして、カンボジア、

ラオス、ベトナム、ミャンマーを支援してきており、各国からの経済開発支援の以来を

受けてきた。2006 年、2007 年に行われた会合の席でラ国政府高官よりバイオ燃料開発

の支援要請を受け、本調査実施に至った。尚、本調査は(財)日本自転車振興会/海外コン

サルティング企業協会（ECFA）の支援を受け実施されたものである。 
 

調査目的 
ラ国のバイオ燃料開発の現状を把握し、今後期待される官民パートナーシップ（PPP）
を利用したバイオ燃料開発の可能性をまとめると共に、ラ国関係政府機関に対する働き

かけを行う。特に以下項目に重点を置き検討を行った。 
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 現状の民間バイオ燃料開発事業と政府のバイオ燃料政策把握 
 ラ国のバイオ燃料開発可能性 
 地産地消型バイオ燃料サプライチェーン開発 
 ラ国政府のバイオ燃料コミッティ構築、バイオ燃料政策作成支援 
 バイオ燃料を利用した無電化村開発支援モデル検討 

 

国内の燃料需要及び需要予想 
MEM 統計資料によると、陸上輸送用燃料及び農業用燃料は概ね右肩上がりで常勝を

している。国内の製造産業が伸びを示していない為、工業用燃料の需要はほぼ横ばいで

ある（Table 1）。 

Table 1  Imported Fuel Consumption of Lao PDR. 
Year 1990 1995 2000 2001 2002 2003 2004 20054)

Fuel Consumption 
(Million liter) 262 300 254 320 409 391 330 394 

 1.Transportation1) 234 269 228 287 365 345 280 340 
 - Gasoline 100 131 82 102 138 142 90 129 
 - Diesel 107 122 92 117 158 165 178 201 
 - Jet Fuel 27 16 54 68 69 39 12 9 

 2.Agriculture2)  27 30 23 29 40 41 45 50 
 3.Industry3) 1 1 3 3 4 5 5 5 
LPG Consumption 

(ton) 720 1,990 1,490 2,020 1,480 1,000 1,180 1,010 

4.Commercial 504 1,393 1,043 1,414 1,036 700 826 707 
5.Industry 72 199 149 202 148 100 118 101 
6.Residential 144 398 298 404 296 200 236 202 

1) Gasoline & diesel fuel for vehicle and jet fuel, 2) Diesel fuel only, 3) Bunker oil only, 4) Incomplete data. 

(Source: MEM) 
MEM 予想による

と 2005 年をベース

として自動車及び農

業用燃料は年率 10%

の伸びを予想してい
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Figure 1 Trend of Fuel Consumption and Projection 
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ラオス政府のバイオ燃料政策導入の動き 
ラオス政府として法的な拘束力を持つバイオ燃料政策はまだ導入されていないが、政

府として前向きな検討を始めている。 も関連されると思われる動きとして以下の 2 点

があげられる。 
 Notice of the Prime Ministers Office No.09/pm, June 25, 2006：首相府公式声明で、政府関係機

関の化石燃料利用料を削減し、再生可能エネルギーの利用を促進する 

 Draft Biofuels Policy by MEM：MEM が策定中のバイオ燃料政策でバイオ燃料利用を促進し、

2015 年までに国内利用燃料の 5%をバイオ燃料で賄うことを目標とする。 

 National Growth and Poverty Eradication Strategy, 2001：政府声明の 1 つで、間接的に代替燃料

の利用促進と、代替燃料資源開発を促す。 

 2+3 System：現在農業森林省で制度化が検討されている制度で、小規模農家と資金を持つ企

業の連携により大規模農園を可能とする制度 

  

 実際に商業的なバイオ燃料生産が行われていない為、法的整備、関連政府機関の整備

等一切行われていない状況である。今後整備が必要とされる分野として、農業、森林、

土地利用、土地取得、バイオ燃料事業、バイオ燃料品質規制、投資等の法律の整備が求

められる。 
 現在、又は将来的にバイオ燃料事業に関連する行政機関として以下の機関がある。 

 Prime Minister’s Office 
今後構築が必要と思われるバイオ燃料コミッティーの母体として、以下関連機関 
� Science Technology Environment Agency  

- Technology Research Institute 
- National Science Council 
- Lao Union of Science and Engineering Associations 

� Public Associations and Research Institutes 

 Ministry of Energy and Mine 
現在バイオ燃料政策策定中でもあるが、今後バイオ燃料普及の中心的な役割 
� Department of electrification 
� Department of energy promotion and development: not in function yet. 
� Department of rural electrification 

 Ministry of Agriculture and Forestry 
現在小規模ながら種子生産効率向上の検討が行われえており、将来的にも燃料資源の調

達に非常に重要である。 
� Department of planning 
� National Agriculture and Forestry Extension Service 
� National Agriculture and Forestry Research Institute 
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- Socio-economic division 
- Forestry division 

 Ministry of National Defense 
資金調達のために、各種換金植物を生産しており、Jatropha、キャッサバ、サトウキビ

もその対象として生産されている模様。 
 Ministry of Industry and Commerce 

現在は殆ど係わりはないが、投資法、バイオ燃料販売等、今後重要となる 
� Department of import and export 
� Lao State Fuel Company 
� Department of trade promotion 

 Ministry of Foreign Affaires 

国際 NGO の統括諸官庁となっており、国際 NGO の大規模な支援活動を考慮した場合

は重要となる。 
 

 国際的援助機関も現在はバイオ燃料開発に殆ど乗り出していないが、今後支援が期待

される機関として以下のものがあげられる。 

 Japan International Cooperation Agency (JICA) 
 Asian Development Bank (ADB) 
 Food and Agriculture Organization (FAO) 
 Global Environment Fund (GEF) 
 United Nations Development Program (UNDP) 
 World Bank Group (WB) 

 

民間のバイオ燃料事業の動き 
近のバイオ燃料ブームの余波を受け、ビエンチャン（中央）、サバナケット（南部）

で大型投資の報道がなされているが、実際の事業は他国と同様殆ど進んでいないのが現

状である。調査団はボケオ県（北部：タイ、ミャンマーとの国境）から陸路ビエンチャ

ン、サバナケット、パクセ（南部カンボジアとの国境）まで幹線道路沿いを視察したが、

各関係者の話では、現状全く動きがないのが現状である。 
北部ボケオ県の特徴は、先行するタイのバイオ燃料ブームの影響で Jatropha 種子の販

売希望価格が現実離れしたものとなっており、地産地消型のバイオ燃料モデルの普及を

説得する必要がある。3~5 年前に植えられた Jatropha 樹木は非常に良好で、必要な手入

れがあれば、商業的な利用は早期に可能である。 
中央部ビエンチャンでは、大規模農園開発投資の話はあるが、実際には種子の流通は

なく、農民も関心は示すがほぼ何も進んでいない状況である。種子の買取価格に関して

は現実的な値段で交渉が行われており、北部よりは事業推進が迅速に進められそうであ
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る。公的機関も含め、民間でも積極的に Jatropha の研究を進めており、今後その活躍が

期待される。 
南部サバナケットは、全体的には中央と非常に類似しているが、マーケットが全くな

いため、ごく小規模で中央向けに苗の生産を行っている程度である。農民の関心も高く、

サプライチェーンすら出来れば、商業生産の可能性は高い。 
 

バイオ燃料開発の可能性 
今現在、政府、民間共に全く連携のないまま各々の方向で小規模な活動が行われてお

り、ラ国の将来を担うバイオ燃料開発は現状では非常に厳しい。以下は JDI が現地政府

へ進めるアクションプランである。 
 官民パートナーシップ 
 バイオ燃料政策策定、バイオ燃料法制定 (政府) 
 バイオ燃コミッティ構築 （政府） 
 バイオ燃料利用のプロモーション （政府・民間） 
 バイオ燃料サプライチェーン構築 （民間） 

 
今後のアクションプラン 
バイオ燃料政策の導入は今後のラオスのエネルギー政策の観点から非常に重要では

あるが、ラ国政府側の開発体制が虚弱であり、ラ国の能力開発が不可欠である。以下は

JDI が提唱する国際援助期間を利用したアクションプランである。 
1. バイオ燃料政策策定・バイオ燃料法制定・能力開発 

 Formulation of Biofuel National Policy 
 Formulation of Biofuel Act including Technical Standards 
 Capacity Building of the Biofuel Committee and Quality Control Agency 
 
2. バイオ燃料普及センター整備 

 Training and Promotion center from seeding to harvest process 
 High yield Jatropha seed research by cross breading and biotechnology 
 Pilot Oil Extraction and SVO/BDF Refinery Plant 
 
3. バイオ燃料を活用した無電化村開発支援モデル事業実施 

 Feasibility study of a pilot rural development project 
Implementation of SVO-PV hybrid power generation system and mini-grid 
system 

 Implementation of pilot rural development project with SVO-PV hybrid system 
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