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ABSTRACT
In recent years, driven by the effects of high petroleum and natural gas prices, many countries are implementing national policies and legislation to encourage bioenergy production as a means to achieve energy security and self-sufficiency and to reduce reliance on foreign fossil fuel reserves. The growing international demand for bioenergy is of particular interest to developing countries, Including Indonesia, seeking opportunities for economic growth and trade. However, the interrelationship between land uses and the competing needs of energy and food security is a key issue in the bioenergy debate.

Indonesia, with the total population of 222 million inhabitants in 2007, has now stepped into the fourth most populous country in the world. The excessively rapid expansion of the country's population has brought about a special problem on the provision of adequate rice (the staple food), and to sustain food security. 

Considering the present problems and constraints on food security, it is apparent that cultivation of bioenergy crops at the same land areas for irrigated food crops is hardly possible. Even the production food crop is still currently unable to meeting the increasing food demands of the country’s population. At the same time, the land potential which is suitable for irrigation expansion is increasingly scarce.
The only apparent potential for cultivating bioenergy crops are on the upland areas, with some idle lands on Sumatra, Kalimantan, and Papua. Another alternative is on the development of the vast lowland – on the basis of environmentally friendly development approach. A study conducted in 1984 revealed that about 3.7 million hectares of swamp land has been reclaimed. Some 5.1 million hectares of coastal swamp lands would be suitable for agriculture development and more than 15 million hectares may be made suitable for agricultural purposes. The latter area is highly potential for cultivating bioenergy crops (such as palm oil, jatropha seeds, and other non food crops) without hampering the irrigated food-crop cultivation and detrimental to environment. 
This paper examines the salient features of water for food and bioenergy importance, and the present Implementation status. The paper is based on the existing reports, papers and information including online database concerning utilization of land and water for food security and/or bioenergy production – with special reference to Indonesian condition – aims to stimulate discussion on this topic, and eventually bridging Water, Food, Energy, and Markets.

Keywords: Water; Bioenergy; Food; and Energy; and Market.
I. INTRODUCTION

Biofuel and its Related Descriptions: 
In order to have the same perception, in this paper, the following definitions are employed: “Bioenergy” is defined as “energy generated from biofuels” while “biofuels” is defined as fuels of renewable and biological origin, including wood-fuel, charcoal, livestock manure, biogas, bio-hydrogen, bio-alcohol, microbial biomass, agricultural wastes and by-products, and energy crops (FAO, 2000). Thus, “bioenergy” refers to the conversion of biomass for energy, including wood energy derived from trees and agro-energy derived from non-wood agricultural crops, or simply all energy produced from biofuels. In Indonesia, for instance, biofuels can be produced from a number of crops and plants, inluding corn, rapeseed, palm oil, sugar cane, and jatropha (subject to further field experiments).
Biofuel is produced directly or indirectly from biomass, while biomass is material of biological origin, such as fuel-wood, charcoal, agricultural wastes and by-products, energy crops, livestock manure, biogas, bio-hydrogen, bio-alcohol, microbial biomass, and others. Wood energy resources are fuel-wood, charcoal, forestry residues, black liqueur, and any other energy derived from trees. 

“Agro-energy” resources are energy crops, such as sugar cane, sugar beet, sweet sorghum, palm oil, rapeseed and other oil seeds, and different kinds of grasses, such as miscanthus, switchgrass and reed canary grass; there are also agricultural and livestock by-products (such as straw, leaves, stalks, husks, shells, manure, droppings and other food and agricultural processing and slaughter by-products).
II. PROBLEMS AND PERSPECTIVES OF BIOENERGY
There are three major areas and respective problems and opportunities require particular attention from the agriculture, forestry, and rural development sectors of Indonesia to mobilize the full potential of bioenergy, in terms of social and environmental benefits:
Policies and Institutions: (1) inadequate understanding of the energy implications of the MDGs; (2) fragmentation of responsibilities and lack of coordination among institutions; (3) insufficient communication, cooperation and participation of these institutions and private; (4) lack of agriculture, forestry and energy policies and cross-sectoral approaches to promote opportunities of bioenergy activities; (5) inadequate legislation and lack of energy incentives in most countries, such as preferential tax treatments; (6) insufficient support to the private sector, forest owners and farmers on biofuel production; and (7) potential overlap in mandates, roles and functions of international organizations. 

Capacities: (1) insufficient capacities to promote, develop and implement bioenergy at national, regional and international levels; (2) weak channels of communication between public and private stakeholders; (3) lack of human resources trained in bioenergy; (4) insufficient attention to bioenergy in forestry/ agriculture/ energy/ engineering curricula; (5) inadequate educational and technical materials; (6) insufficient tools, methods and models for project development, evaluation and monitoring, particularly on bioenergy supply; and  (6) weak information and statistical data on resources, production, trade and consumption of biomass. 

Technical and Economic Issues: (1) lack of data on the quantity, quality and potential of bioenergy; (2) no comprehensive and detailed assessment available of the bioenergy and food security nexus; (3) poor understanding of the energy balances of bioenergy production systems and of their potential and limits to reduce greenhouse gas emissions; (4) lack of understanding of the mechanisms to quantify and mobilize the economic value of environmental benefits; (5) poor understanding of the interrelations between wood and agro-energy systems; (6) insufficient information about costs, advantages/ disadvantages of using wood and agro-fuels; (7) lack of regulations to ensure that biofuels are produced, traded and used according to appropriate guidelines; and (8) lack of equipment and poor knowledge of the appropriate practices for harvesting, transportation, storage and use of biofuels. 
Non Convincing Sustainability: Despite that biofuels have been developed by many countries, some enterprise decided not to pursue biofuels at this time until they can be satisfied that the feedstock can be sourced in a sustainable way. Other enterprise wanted to switch their vehicle fleet to biofuel, but they were worried about sustainability and made the decision not to switch at this point. They were not convinced that they can buy biofuels that is not palm oil from Indonesia or others that are unsustainable. So they decided to wait for a certification system to be in place. 

The Dilemma of Bioenergy and Food Production: The key question related to the underlying concern is concerning the choice of utilization of water whether to support of bioenergy or food production of conjunctive alternatives. The important context is to scrutinize new opportunities for the least developed countries and poor farmers for employment to improve their economy and livelihood. Meanwhile the production of bio-fuels is suspected to raise the food prices – which will affect the poor in the first place. 
The Key Questions: In an attempt to provide answer to the key question, we should scrutinize the key issues which are associated with following questions: (1) how can rural communities benefit from bioenergy crops?; (2) how to avoid conflict with food production by considering reversible crops from non-food to food production, and using marginal water and land?; (3) how to develop farming practices compatible with nature balance, increasing the resilience of rural poor and ecosystems on which they depend?; and (4) what may be the implications of bio-fuels policies and trends for the water resources, availability and allocation among uses (including by ecosystems) and thus on ecosystems and livelihoods?
III. BIOENERGY DEVELOPMENT IN INDONESIA

3.1. Background
Like many other countries, Indonesia is also suffered from problems associated with fossil fuel. The reserve of these natural resources is currently depleting due to continue exploitation as the natural resource which is not unlimited. Meanwhile, the escalating demand for fossil fuels make the price become continuously sky rocketing. At the same time, in order to meet the present consumption, Indonesia, is currently importing 40% of diesel fuel. Therefore the impact of carbon emission is still continuously the case in Indonesia. 
In an attempt to resolve the underlying problem on fossil-fuel, Indonesia is presently pursuing intensive effort to find alternative energy. Amongst the energy potential to consider are bioenergy or green energy and others are considered for some reasons: (1) Indonesia possesses relatively abundant sources both from edible crops and non-food crops; (2)  Technological process of bioenergy, despite the requirement of new technology is relatively manageable for country like Indonesia; (3) In addition, there several other non-fossil fuels that are quite potential for energy supplement; and (3) Other future potential to be developed such as solar energy, hydro-power, geothermal, wind energy, and nuclear energy. 

Amongst those alternatives Bioenergy or green energy is one of the most potential alternatives that are presently developed through a concrete energy action plan. The basic principle of Indonesian bioenergy is: “Bioenergy/Green energy-pro growth-pro jobs-pro poor”, in the sense that the bioenergy development must enhance the economic growth, provide as much jobs as possible, and support poor people.  

3.2. Indonesian Policy on Food and Bioenergy
Population and Demand for Food Production: Indonesia, with the total population of 222 million inhabitants in 2007, has now stepped into the fourth most populous country in the world. The population growth rate is about 1.9 percent per year now. It is project​ed that the population growth will be about 280 million people by the end of 2025. At that period, it is estimated that 52% of the nation's people are predicted to live in urban areas. 

The excessively rapid expansion of the country's population concurrently with high rate of urbanization has brought about a special problem on the provision of adequate rice (the staple food) to feed its people. About 70% of the populations are traditional rice farmers living in rural areas, and also suffer from limited land suitable for new irrigation development. This matter has even created more crucial problems to the provision of adequate food supply for the country's population.
In order to be able to feed the country’s population (who are dependent on rice as the staple diet), it is estimated that at least 50 million tons of paddy rice per year is required. Paddy in Indonesia is produced in irrigated lands, wetlands, as well as in the rain-fed upland areas with a grand total of 12.34 million ha, and with the average cropping intensity at about 1.37.
The most immediate problem has been associated with the capacity to sustain the food production, in the mean time, with population growth rate of, say 1.5% per annum, rice production should increase by about 900,000 tons per year to catch up the increasing demands. With the same assumption, this food demand is roughly equivalent to about 140,000 ha of additional land areas annually. This figure has yet counted for the annual land conversion from agricultural lands to other land use categories – which is estimated at the range of 25,000 and 40,000 ha annually. 

The total land area for irrigated agriculture of food crop in Indonesia was recorded to be 8,165,133 ha in 2002, consisted of 7,769,733 ha of paddy field and 395,400 ha of sugarcane. In addition to this, there is currently a total area of 1.06 million hectares of upland paddy field with a total productivity of about 2.7 million ton, contributing at about 5.5% of national rice production.  

The total production of irrigated paddy field in 2002 was noted at 48,794,236 ton or about 4.66 ton/ha on the average. The highest (average) yield has been on Java (5.25 ton/ha), followed by Bali-Nusa Tenggara at 4.61 ton/ha), and Sulawesi at 4.43 ton/ha. Sumatra at 4.05 ton/ha, Maluku and Irian Jaya at about 3.10 ton/ha, and Kalimantan at about 3.22 ton/ha. 
Constraints of Bioenergy Production: Considering the present problems and constraints on food production, it is apparent (at least for the present condition) that cultivation of plants for bioenergy production at the same land areas for food crop production is hardly possible. Even the production food crop (particularly paddy, as the staple food) is still currently unable to meeting the increasing food demands of the country’s population. At the same time the land potential which are suitable for irrigation expansion is very limited now.

The only apparent potential for cultivating bioenergy plants are on the upland and rainfed areas, with some idle lands on Sumatra, Kalimantan and Papua. However, the rainfed area for food crops must be sustained to be able to support additional rice production on the present irrigated areas. Another alternative is on the development of the vast lowland – on the basis of environmentally friendly development approach.

The total potential of lowland in Indonesia is about 34.5 million ha, both inland swamp or fresh water swamp and coastal swamp or tidal swamp. Tidal swamps often penetrate the river over hundred of kilometers upstream as the case on the Islands of Sumatra, Kalimantan, and Irian Jaya (Papua).

The inland and coastal swamps of Sumatra, Kalimantan, and Papua have been sparsely populated. In Papua, extensive ‘sago’ palm areas are found in swamp areas, which provide staple food for local inhabitants. Today, about 2.4 million hectares of swamp land had been developed spontaneously. 
In 1984 a nationwide inventory was completed to identify potentials of low cost agricultural development. The study was carried out extensively within a total area over 24.6 million ha of coastal lands and near coastal swamp land in Sumatra, Kalimantan, and Papua. The study revealed that about 3.7 million hectares of swamp land has been reclaimed. Another 5.1 million hectares of coastal and the vicinity of coastal swamp lands would be suitable for agriculture development by means of low cost and simple technology approach. In addition, the lowland swamps covering an area over 15 million hectares may be made suitable for agricultural purposes. The latter swamp area is highly potential for cultivating plants that are suitable for producing bioenergy or bioenergy crops (such as palm oil, jatropha seeds, and other non food crops) without hampering the food crop cultivation, despite the higher investment and sophisticated infrastructures.
Bioenergy Policy: Indonesia is the world’s second largest palm oil producer after Malaysia, but it was not until after global fuel prices soared and Indonesia became a net fuel importer that the Indonesian Government began to actively pursue alternative energy industries, including biofuels produced from palm oil. The government reduced and then eliminated fuel price subsidies in 2005, allowing the biofuel industry to become economically viable. Since then, the government has enacted legislation to encourage the use of biofuels, including Presidential Regulation No. 5/2006, Presidential Instruction No. 1 /2006, and Presidential Decree No. 10/2006. 

In 2005, the Minister of Energy and Mineral Resources issued a National Energy Management Blueprint (NEMB) in support of the National Energy Policy (NEP). Article 4 of the NEMB establishes national strategies for the management and use of energy resources including a roadmap for each alternative energy sector. It provides a target for bio-diesel use of 1.5 million kilolitres in 2010 (10% of national transportation diesel oil consumption) and targets an increase of up to 6.4 million kilolitres in 2025 (20% of national transportation diesel oil consumption, or 5% of total national diesel oil). 
Presidential Regulation No. 5/2006 implements the NEMB. It states that the purpose of the NEP is to ensure a secure domestic energy supply and to encourage sustainable development. Article 2 establishes a target for biofuels to contribute at least 5% of the total national energy consumption by 2025. Presidential Instruction No. 1/2006 establishes the framework for coordination among ministries to promote the supply and use of biofuels. It designates ministries responsible for formulating and implementing policies, including incentives, tariffs and trading systems, as well as standards and procedures for cultivation methods, processing, quality testing, the supply and distribution of biofuels, the provision of land and the development of research and technology. Specific to agricultural production, articles 3 and 4 provide that the Ministry of Agriculture shall encourage the provision and development of bio-fuel plants including seeds and seedlings, whereas the Ministry of Forestry shall provide licenses regulating the use of unproductive lands for biofuel plantations.

Indonesia established bio-diesel standard SNI 04-7182-2006 which was approved by the National Standardization Agency under on 22 February 2006. The bio-diesel standard was formulated by taking into account similar standards already applied in other countries such as ASTM D6751 in the US and EN 14214: 2002 in the EU. On 17 March 2006, the Oil and Gas Directorate-General of the Department of Energy and Mineral Resources issued a decree regarding the quality and specification of two types of diesel oil. This decree regulates the use of fatty acid methyl ester up to the maximum of 10 percent of the volume of automotive diesel fuel with which it is to be blended. The bio-diesel to be mixed has to meet the bio-diesel standard SNI 04-7182-2006.
3.3. Indonesian NGOs Want Biofuels Policy to Side with Farmers 
Indonesia is set to become one of the leading biofuel producers, with a variety of crops being promoted - from sugarcane and cassava, to jatropha and palm oil. Biofuels and bioenergy offer the country the opportunity to substantially reduce reliance on extremely expensive oil and to bring millions of jobs to the poor. Technically this may be possible, but success will depend on carefully crafted policies and legislation. Local NGOs support the transition towards the green fuels, but call on the government to do more to ensure that the poverty alleviating potential for small land holders - who are feedstock producers - fully implemented.

The Indonesian government has so far invested US$1.42 billion in the sector, with more than 67 projects for the production of liquid biofuels signed so far, and with 114 biomass power plants under construction across the archipelago. The country plans to inject a total of US$ 12.4 billion over the coming 3 years. The program is presented by the government as a way to alleviate poverty and to generate employment, as it expects some 2.5 million jobs to be generated in the sector.

Istowo Setyandito, head of a group of small jathropa farmers said that a law and presidential decree on biofuels do exist, but there is yet to be a real and comprehensive implementation of the regulations: "We have reliable and skillful farmers, but the government's policies are not siding with them, despite the fact that the agricultural sector is an important pillar of our country's economic development." Deputy Director Abet Nego Tarigan of NGO Sawit Watch shared the same view, saying that even though the agricultural sector had created new jobs for villagers, the government did not pay attention to their welfare. "Indeed, the sector has reduced unemployment, but in fact more than 50 percent of plantation labors only get their daily wages without any insurance or social security scheme."

Additionally, "the government assumes it's the perfect situation in every area. But in fact, it won't be that easy to employ workers, increase their welfare and solve their poverty problems. It really depends on the development scheme of the plantation industry. The situation will be worse if a land dispute occurs. Farmers should have the right to cultivate their land without losing their ownership. At the same time, they should also benefit from the biofuel business." In fact, many smallholders in Indonesia are leasing their land to biofuel and plantation enterprises and feel they are benefiting. 
According to Evita H. Legowo, the first secretary of the National Biofuel Development Committee at the Energy and Mineral Resources Ministry said that the policy on national energy development, which includes the promotion of biofuel, has drawn a clear target for providing more job opportunities and reducing poverty. He said that: "By 2010, we expect that biofuel industry will have provided 3.5 million job opportunities for villagers and increased their wage at least up to the regional minimum wage by developing 5.25 million hectares of plants, which are sources of biofuel." However, she said further that “the target should also be followed by a proper pricing policy that will benefit farmers."

Currently, the ministry, together with the Coordinating Ministry for the Economy and the Coordinating Ministry for People's Welfare, is working on a regulation that would make the use of biofuel mandatory in the hope that it would encourage the use of the environmentally friendly fuel.

Indonesia mainly produces bio-diesel, with more than 11 government-supported bio-diesel plants under construction, but the country wants to replace gasoline with ethanol as well. Its ethanol program is based on sugarcane and cassava. To achieve its goals, Indonesia will be planting 2.25 million hectares to grow the crops, out of a total of about 6 million that have been allotted for energy crops.
3.4. Five Critical Issues of Biofuels: 
Based on Indonesian experience on biofuel development, there are at least five issues that have to be scrutinized. These are: (1) There must be supported by availability of adequate and suitable lands for biofuel-crops; (2) It would require suitable technology to process raw materials in to bio-fuel; (3) The process must be supported by appropriate infrastructures; (4) The products must be linked with marketing and distribution facility; (5) The overall process must be supported with appropriate and adequate capital and financing mechanism. 
Biofuel/Green Fuel: There are a number of raw materials that are currently considered for biofuels in Indonesia: These among others are: coconut, palm oil, cassava, sugar tree, jatropha and curcas. In fact, there are three kinds of biofuels to be developed according to raw materials and processing: Bio-oil; Bio-diesel; and Bio-ethanol: (1) Bio-oil (pure plant oil) directly use to reduce the fuel/solar consumption in industrial use; O-10, O-15, etc.; (2) Bio-diesel, define as (pure plant oil) directly use to reduce the fuel/solar consumption in industrial use, such as B-1; (3) Bio-ethanol, define as above; e.g. E-10. In 2010 biofuel is targeted at the minimum of 10% of the total fossil fuel consumption (Bioetanol at 1.85 MkL; Biodiesel 1.24 M kL and bio-oil 5.23 mkL).
There are some advantages of the biofuel relative to fossil fuels: (1) The materials are renewable energy resource; (2) Environmental Friendly, and Sulfur Emission   (Cox ) is low; (3) Cetan number is relatively high; (4) Viscosity is quite high; (5) No need extra effort to do machine modification; (5) No need to provide new infrastructure like fossil fuels plant in general;
3.5. Biodiesel Plants in Indonesia
Since 2006, there are a number of bio-diesel plants that have been developed scattered in several location and provinces in Indonesia: Serpong, Riau, Jakarta, Medan, Bandung, Gersik, Dumai, West Java, West Sumatra and Jambi. These plants are developed mostly by small enterprises, research institutes, Ministries, government enterprise, local government companies, university experiment, with varies producing capacity ranging between 180 and 70,000 ton/year. Despite that the plants are still improving through experiment, most of them are already active to supply local bio-diesel consumption. (See the following Table-1 for more details information). 
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3.6. Production Plan of Bioetanol 
From 2006 to 2010, a series of bio-etanol plan that have been established scattered in several location and provinces in Indonesia: East Java, Lampung, and Banten. These plans are developed mostly by small enterprises, research institutes, with varies producing capacity ranging between 2000 and 60,000 kilo Liter/year, with the total supply of 279 m L/year from 2010. Some of the plan has already been developed; most of them are already active to supply local bio-etanol consumption. (See the following Table-2 for more details information).

Total requirement of raw material for producing bioetanol: In order to determine the total requirement of raw material for bioetanol, the following figures have been used (the figures were based on actual experiment): (1) For one ton biomass of cassava, produce 166.6 Liters – conversion 6.5 by 1; (2) For one ton biomass of sweet potato, produce 125 Liters – conversion 8 by 1; (3) For one ton biomass of corn, produce 400 Liters – conversion 2.5 by 1; (4) For one ton biomass of sago, produce 90 Liters – conversion 12 by 1; (5) For one ton of molases, produce 250 Liters – conversion 4 by 1; and (6) for one ton of cane, produce 67Liters – conversion 15 by 1. (Komara Djaya, 2007)
Therefore, the total resources reguired for 2010 bioenergy production of Bioetanol at 1.85 MkL; Biodiesel 1.24 M kL and bio-oil 5.23 mkL are as follows: 12 m ton of cassava (600.000 ha of marginal and loose land), and 27.75 m ton molasses (350.000 ha of moderate fertile land); 6.8 m ton of palm oil (3.4 m ha of moderate, fertile, and havy rainfall land), and 140.000 ton jatropha (4,2 m ha marginal land); and 21.12 m ton jatropha (within 4.2 m ha marginal land), 140.000 of palm oil at about (within 3.4 m ha of moderate fertile, and heavy rainfall land), respectively – or 5,150,000 ha of land in total.
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3.7. Targeted Energy Mix of Indonesia in 2025:  
Based on Presidential Decree of the Republic of Indonesia No. 5/2006, the targeted energy mix of Indonesia in 2025 is as follows: Biofuel 5%; Geotermal 5%; Coal 33%; Gas 30%; Oil 20%; and others 7% (nuclear, biomass, hydro-power, solar energy, wind energy, and coal). Thus, only 5% of biofuel, without competing water for food producion (Presidential Decree of R.I., No.5/2006), and yet with substantial job creations.
IV. CONCLUDING REMARKS
4.1. Conlusion

The growing international demand for bioenergy is of particular interest to developing countries seeking opportunities for economic growth and trade. However, the interrelationship between land uses and the competing needs of energy and food security is a key issue in the bioenergy debate.

The excessively rapid expansion of the country's population in Indonesia has brought about a special problem on the provision of adequate rice (the staple food), and to sustain food security. Accordingly, it is obvious that cultivation of bioenergy crop at the same land areas for irrigated food crops is hardly possible. Even the production food crop is still currently unable to meeting the increasing food demands of the country’s population. At the same time, the land potential which is suitable for irrigation expansion is increasingly scarce.

The only apparent potential for cultivating bioenergy crops are on the upland areas, with some idle lands on Sumatra, Kalimantan and Papua. Another alternative is on the development of the vast lowland – on the basis of environmentally friendly development approach.
Apart of the present idle upland and rainfed areas, there are 15 million hectares of lowland swamp may be made suitable for agricultural purposes. The latter area is highly potential for cultivating bioenergy crops (such as palm oil, jatropha seeds, and other non food crops) without hampering the irrigated food crop cultivation and environmental sustainability. 

Consistent with the Indonesian commitment on Bioenergy, in 2005, the Minister of Energy and Mineral Resources issued a National Energy Management Blueprint (NEMB) in support of the National Energy Policy (NEP). It provides a target for bio-diesel use of 1.5 million kilolitres in 2010 (10% of national transportation diesel oil consumption) and targets an increase of up to 6.4 million kilolitres in 2025 (20% of national transportation diesel oil consumption, or 5% of total national diesel oil). Subsequently, the Presidential Regulation No. 5/2006 prescribes the actual implementation of the NEMB to secure domestic energy supply and to encourage sustainable development – targeting for biofuels to contribute at least 5% of the total national energy consumption by 2025.
Based on Presidential Decree of the Republic of Indonesia No. 5/2006, the targeted energy mix of Indonesia by 2025 is as follows: Biofuel 5%; Geotermal 5%; Coal 33%; Gas 30%; Oil 20%; and others 7% (nuclear, biomass, hydro-power, solar energy, wind energy, and coal). Thus, only 5% of biofuel, without competing water for food producion, and yet with substantial job creations.

In line with the Peresidential Decree No. 5/2006, in the short-term, the total resources reguired for 2010 bioenergy production of Bioetanol at 1.85 MkL; Biodiesel 1.24 M kL and bio-oil 5.23 mkL are as follows: 12 m ton of cassava (600.000 ha of marginal and loose land), and 27.75 m ton molasses (350.000 ha of moderate fertile land); 6.8 m ton of palm oil (3.4 m ha of moderate, fertile, and havy rainfall land), and 140.000 ton jatropha (4,2 m ha marginal land); and 21.12 m ton jatropha (within 4.2 m ha marginal land), 140.000 of palm oil at about (within 3.4 m ha of moderate fertile, and heavy rainfall land), respectively – or 5,150,000 ha of land in total.

To support the subsequent implementation, Indonesia also established bio-diesel standard SNI 04-7182-2006 on 22 February 2006. The bio-diesel standard was formulated by taking into account similar standards that are applied in other countries such as ASTM D6751 in the US and EN 14214: 2002 in the EU. On 17 March 2006, the Oil and Gas Directorate-General of the Department of Energy and Mineral Resources issued a decree regarding the quality and specification of two types of diesel oil. The bio-diesel to be mixed has to meet the bio-diesel standard SNI 04-7182-2006.
The Indonesian commitment to sustain food-security on the one hand and to bring the bioenergy action plan into materialization on the other is still on the way to be implemented on gradual basis, but it is already part of the country’s endeavor to bridging Water, Food, Energy, and Markets, toward sustainable development without jeopardizing any of them.
4.2. Recommendation

Considering the underlying constraints, problems and conditions there are several aspects that have to be considered to improve the present implementation. These among others are: (1) Futher efforts need to undertake to optimize potential of Biofuel, including Revitalization of Small Holding Farmers – including the optimization of potential for producing Biofuels from Non-edible Raw Material; (2) The producers have to be prevented from dependency on the International Markets by optimizing the low risk potential of domestic market; (3) Gradual enforcement of standard and sustainability of biofuel criteria; (4) Minimizing the risk Potential on Food Sustainability; (5) Considering the best alternative solution to develop biofuel pacts betrween the rich and poor countries, while upholding apropriate social and ecological standards to prevent considerable consequence on the environment and the production of foodstuff; (6) Minimize competition of bio-fuels production with food crops for scarce land and water resources; (7) Improvement of productivity of water-extensive oilseeds (such as Jatropha trees), bushes, wood chips, and crop residuals, while encouraging production in land and water abundant regions, thoughh they are currently not involved in bio-fuels production.
-----
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