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WELCOMING ADDRESS

Prof. Dr. Ir. Nastiti Siswi Indrasti
Head of Agroindustrial Technology Department
Faculty of Agricultural Engineering and Technology
Bogor Agricultural University
On
Second International Conference on Adaptive and Intelligence Agroindustry (2" ICAIA)
Bogor, September, 16 — 17, 2013

Assalamu’alaikum Warohmatullahi Wabarokatuh
In the name of Allah, the beneficent and the merciful,

Distinguish Guest, Ladies and Gentlemen

Let me first thank you all for accepting the invitation to participate in this 2™ International Conference on
Adaptive and Intelligence Agroindustry (ICAIA). In particular I would like to thank Rector of IPB (Institut
Pertanian Bogor/Bogor Agricultural University) Prof. Herry Suhardiyanto for supporting this event as part
of the series academic event in celebrating the 50" Anniversary of Bogor Agricultural University.

In fact, the idea of organizing this conference was the continuation of the International Workshop on
Computational Intelligence and Supercomputing Technology for Adaptive Agroindustry held by the
Department of Agroindustrial Technology, Bogor Agricultural University last year.

Professor Kenneth A De Jong from George Mason University, US has successfully conducted joint
international research with some staff from the Department of Agroindustrial Technology and Department
of Computer Science, Bogor Agricultural University. The research aims to develop an integrated and
intelligent system (namely SMART-TIN®) for the design of adaptive agroindustrial system in order to
achieve a sustainable agroindustry that can mitigate global climate change and at the same time secure food,
water, energy and natural medicine supply.

We are certainly proud to have been able to assemble this event in IPB, Bogor. The range of participants
and audience at this conference is precisely something I would like to stress. The main goal of the
conference is to provide an effective forum for distinguished speakers, academicians, professional and
practitioners coming from universities, research institutions, government agencies and industries to share or
exchange their ideas, experience and recent progress in Adaptive and Intelligent Agroindustry.

Distinguish Guest, Ladies and Gentlement,

Global climate change is the most challenging problems for us today and in the near future. This global
change in our climate can lead to the shortage of the food, water, bioenergy and natural medicine that will
affect the quality of human life. Many studies indicate that the threat of food, water, bioenergy and natural
medicine crisis due to global climate change still worries our society. This problem can be solved by the
development of agroindustry, i.e. an interrelated value chain entities from farming, to agro-processing
industry and then to the end-customers. In fact, the design of agroindustry is complex and involves many
factors and large data bases and more importantly, needs a good intelligence to process data and
information to good decisions. Therefore, the way to design and manage agroindustry should be improved
in order to meet the design objectives.

Agroindustries consume quite significant amount of energy on one side, on the other side they generate
sizable amount of industrial wastes and its utilization as a captive energy resource is a kind of potential.
Based on our study, a plywood industry with the production capacity of 200.000 m®/year could generate 32
percentage of solid waste. If this amount of waste used as an energy alternative, it may result on the saving
of 131.037.768.597 rupiah per month. Similar to plywood industry, sugarcane industry with the production
capacity of 480 ton per hour could generate 154 ton per hour of waste (bagasse) and this amount of waste
contribute to the saving of energy consuming by 19.250 Kwh. Recent study we conducted, indicated that
cassava starch industry may contribute to a significant amount of waste. It has also potential usage as an
energy resource. Based on our study the conversion of its waste into energy will contribute to the saving of
energy usage of 4100 liter biogas per ton material.

The three industries mentioned is only examples of how potential the role of agroindustrial waste as an
alternative resource in replacing the conventional energy resource as its presence will be significantly



reduced. The new, incremental energy contributions that can be obtained from waste biomass will depend
on future government policies, on the rates of fossils fuel depletion, and on extrinsic and intrinsic economic
factors, as well as the availability of specific residues in areas where they can be collected and utilized. All
of these factors should be in detail examined to evaluate the development of the industrial waste
contribution. Hope this conference will also discuss this issue in more detail as it is an important matter for
all of us. We should no more think just how to produce high value product but it is also necessarily
important how to keep our live in good quality by understanding following old saying...” only when the
last tree has been cut, only when the last fish has been angled, and only when the last river has been
polluted, then we realized that we could not eat money”.

I do not to take up any more of your time with these opening remarks. Let me simply thank you once again
for sharing your thoughts with us. Here’s wishing every success for the conference. May Allah bless all of
us.

Thank you for your kind attention,
Wassalamu’alaikum Warohmatullahi Wabarokatuh
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ABSTRACT

The extensive of oil palm and paddy fields plantations as the development of the area food
and bioenergy resources, especially in oil palm could be inversely due to changes in land use. Land
capacity analysis is a component of the balance sheet supporting natural resources. Calculating the
balance of land resource degradation of land resources due to land use are taken into account
included in the land use. The results provide an analysis of food-carrying capacity of land per region
has surplus food index category consists Indragiri Hilir, Rokan Hulu, sufficient food consists
Indragiri Hulu, Pelalawan, Rokan Hilir, low food consists Singingi Kuantan, Siak, Kampar,
Bengkalis, Meranti, Pekanbaru, Dumai based on the ratio of functions in producing bioenergy
plantations and agricultural land producing specialized agricultural food production. The capacity of
the soil conditions for bioenergy development surplus energy consists of Indragiri Hilir, Pelalawan,
Siak, Kampar, Rokan Hulu, sufficient energy condition consists of Singingi Kuantan, Indragiri hulu,
Bengkalis, Rokan hilir and low energy conditions consists of Meranti Islands, Pekanbaru and Dumai.

Keywords: The balance of land use, plantation, Geographical Information Systems

1. NTRODUCTION

Indonesia has been known for years as an agricultural country with agricultural
resources as its main economy prominent. Having a very large area used for agricultural
purposes, Indonesia has a variety of food crops that are seed commodities for its people
economy. Throughout years, the food production could not balance the growth of
population in a certain area.

The local government, representing the central authority, is reponsible to manage
local natural resosurces and address the food problems. The government has to take
measures which search for seed food commodities that will increase economy for the local
people. Another problem to address is the energy deficiency, particularly fossil fuel, that is
used for locals economy distribution.

At the regional level, natural resources are pivotal to improve local people’s welfare.
The natural resources, including land, are utilized for public interests, such as agriculture
and plantation areas, which are important for local development. When the use of land is
not based on the regulations, some problems may occur, particularly in ensuring food and
energy sustainability which are important factors that support the local development.

To describe the problems, the writer has taken some research materials. Based on
iterature review, that is Bioenergy and Food Security (BEFS, 2010), the writer looks at
problems and solutions in food and renewable energy, and a framework that is used as
guidance to develop biofuel energy, particularly that is made of oil palm, and increase food
production through land utilization for plantation.
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The guidance framework is linked with general diagnose, technological environment
and improvement of social economic standard of people. The guidance consists of the
following components:

e Analysis on agricultural condition, i.e. agricultural land management, starting from
the production process, price, stocking and storage, and distribution to the market.

e Natural resources which can be used for developing food and energy products,
including forests, agriculture, plantation and water. These materials are of the focus of
this research.

e Technology to develop oil palm biofuel and food made of agriculture corps, such as
rice plant, increase the volume of production corps which can fulfil the energy needs,
and impacts of the biofuel use to the oil palm plantation environment, such as climate
change and greenhouse effect.

Referring to the bio-energy development, Global BioEnergy Partnership (GBEP)
supports the development of bioenergy sources in creating and resulting sustainable
alternative energy

GBEP describes the role of some components as indicators to analyse the sustainable
bioenergy process from environment, economy and social perspectives. These three entities
are Pillars that function as indicators in developing the bio-energy. Environment is a sub-
pillar that indicates the level of green house emission, soil quality, forestry land resource,
pollution, water environment quality, water use, environment and natural changes. Social
indicates natural resources management, production increasing and economic values of bio-
energy in the national level, changes in social economic level, births and deaths, and
diseases caused by the use of bio-energy. Economy sub pillar shows the production
economic values, balance of use, improvement in the production, use of energy, labor,
energy supply, bio-energy distribution, and bio-energy use capacity.

1.1 Food Security

The Government of Indonesia has regulated and defined food security as a
condition when there is an adequate food availability, both in number and quality, and safe,
equal access to it.

The Food Insecurity Atlas (FIA) 2005Food Security and Vulnerability Atlas (FSVA) draws

three pillars of food security:

(i) Food security means the physical availability of food products in a certain area, which
result from domestic production and trade or food aid. Some determinants are food
production per area, the width of agricultural land area, food supply derived from
market distribution mechanism, stock held by traders and in government reserves.

(if) Food accessibilty is a household's ability to acquire an adequate amount of
carbohydrate as source of food. It is related with the volume of food supply.

(iii) Food utilization refers to a household’s use of the food to which they have access and
individuals’ ability to absorb and metabolize the nutrients of the food.

Pillar (i) is a source of information to make a research framework that is based on the
width of some types of land idenfitied by the Ministry of Forestry in 2009 and 2011, i.e. a
combination between dry agricultural land and farmland.

The Government of Indonesia has established a regulation on forestry moratorium to
protect peatland, primary and conservantion forests, and natural resources conservation.
The regulation is aimed to evaluate and manage the planning process of sustainable forest
management.

Meanwhile, the land which now functions as land for forestry use, including
agriculture, transmigration and mining, has reduced the width of land to keep natural
resources. Forest and land resources balance comprise of the forestry area and area used
based on identified type of land. Area resources include both areas as land reserves.
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2. THEORETICAL RESEARCH

This study is based on the concept of GBEP Project, which aims to develop
bioenergy and vegetable oil resources. The vegetable oil is made of oil palm seeds which
are processed into Crude Palm Qil (CPO). The study is undertaken in some areas in one of
the provinces in Indonesia, that is Riau, which has a very large number of oil palm
plantation areas. The increasing oil palm production and a wider plantation areas have
increased the CPO productivity. The plantation area has land borders and utilization
function that are determined by procedures and permission. Information on the land that is
obtained from the Ministry of Forestry, which has responsibility to manage, regulate and
monitor utilization of land, is used as benchmark in the land management and changing
function of the land utilization. The government’s spatial data information which results
from image interpretation has been classified into specified function of forestry, agriculture,
plantation, and housing areas.

The function of forestry areas will change based on an agreement with the local
government. The changing of the area function will reduce the number of forest resources
reserve. Therefore, the forest resources will have a surplus or deficit values compared to
previous period.

When the forest resources decline, the land resources used will be surplus due to
the changing function of the land.

When the land use is changed to be oil palm plantation area, there is a change
factor from transmigration process carried out by an individu who owns the land that is
used for plantations; and the changing function of land due to plantation development.

The land use change from forest to plantation, housing, agriculture into
components for the preparation of the balance land resources per region. Preparation of
resource balance model area covers parts of forest resources and land resources.

Sources of data in this study is obtained from forests map during the moratorium
period and land utilization map in the period of 2009-2011, locations of oil palm
plantations and agricultural lands. Data also includes supporting data, including production,
productivity and labor that support the development of bio-energy and food.

2.1 Methodology

Geographic Information System (GIS) help the decision making process in
managing and finding the location of areas and lands. This is one of the measures to
develop bio-energy, specifically biofuel, from the oil palm and agricultural diversification
for food security.

Forest area is an indicator to show the changes of land use in the area and land
resources used in the development of agriculture and plantation. The forest carrying
capacity is a benchmark of sustainable development of the bioenergy and food, in terms of
land use.
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Figure 1. Methodology Balance Land Resources Function

Correlation between the elements of forest, agriculture and plantation, is a staple in
the calculation of energy balance and food security.When the forest area has lessened in
number, relevant stakeholder in an area will eventually take actions to monitor the
development of plantation and agricultural areas. Width of Plantation area shows
information on land use to be land resources in terms of passiva that will reduce the
capacity of forest area’s function. The correlation between the high passiva values is an
information when there is a changing use of areas from an environment, land condition and
social and economy. The stakeholders in the area should have a supporting information that
separate land activa and passiva elements.

Operational and development techniques of the geographic information system
consist of two data processing phrases:

Phrase 1: Operational process of geographic information system include preparation of
data on areas, forests, farms, plantations, rivers, and roads. Data
Data is obtained from the digitizing / topology / internal map of the
location data using Quantum GIS grographic software and information provided
by accountable government agencies; statistical data management of forests
plantations and farms; oil palm plantation company directory; and data in the
form of a digital map owned by the Ministry of Forestry which is included in the
operation, generating output in the form of maps and data tabulation.
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Overlaying analysis performed on spatial data administration and forest
areas is a component of forest resources, while administrative areas and
agriculture are components of land resources. Concept development system
used Object Oriented Programming (OOP).

Phrase 2: Object data table and map are processed from a database management system
function into a geographic information system function. Spatial and non-spatial
data in the forms of statistic data information on the development of plantation,
agriculture and forestry production and fields are put into a database. The
database management uses a Postgresql software, a web-based visualization
application with a windows-based mapserver (MS4W) software and
PhpMapscripts for scripts writing. The process continues in an operational
database which has a component of an assessment index process analysis of
agriculture and plantation fields in the calculating process of the field resources.
This process will result map and balance indexes for each region’s natural
resources, where the Activa component shows the information on the region’s
natural resources that can be used for the region and society development
(housing, transmigration, industry and governance, plantation), agriculture and
plantation based on some chosen parameters.

These components interaction create an index of land utilization based on
its function to support each region’s food security and energy security.
Production data collection is put into an information system that represents area,
land, river, road and palm oil production volume in some areas.

As for the companies as developers of palm oil and biofuel plantation, the
system will also provide information on the company’s location, plantation area
and areas map. The scope of this geographic information system includes:

1. Types of plants used to process bioenergy materials are palm seeds which
are processed into CPO and grains.
2. Map of areas for food and bioenergy plantations in Indonesia, specifically

Riau Province.

3. Areas, forests, palm oil plantations, and agriculture areas in Riau

Province.

4. This study is focused on the geographic information system which will
show a map of Indonesia thematically and its administrative border areas
for food and bioenergy plantations information.

2.2. Areas Mapping

The first phase begins with an areas mapping process as a source of research trials.
Data on forestry shows the government’s moratorium mapping that is aimed to recalculate
a forest area, which in principle, the authorization for its management could be carried out
by other party. The authorization to use the forestry land is provided by the Ministry of
Forestry. The forest land will be released particularly for public interests.

Information on plantation areas is resulted from the proces of forestry utilization
authorization by the large companies, public society or government, in which the
implementation is limited to particular period and area of the used areas. The forest
utilization should be authorized by the Ministry of Agriculture and also the Ministry of
Forestry, in order to manage forestry and non-forestry and monitor land used by strangers.

Forest land utilization aims to give economic values to the local people both at the
regional and national levels. If the area will be fully managed by a company, the use of
forestry areas should obtain land release which is authorized by the government officials.

The objective of the forest land use is to give economic values for the local society

and increase national economy.
Table 1. Areas Mapping of Riau Province

185



District Forest Plantation Agriculture
% 97.366,81 88.734,94 71.080,13
Indragiri Hulu 266.873,30 111.928,71 125.050,12
Indragiri Hilir 416.198,82 334.269,89 312.907,22
Pelalawan 334.696,71 256.133,85 95.007,31
Siak 167.645,15 191.592,86 75.288,57
Kampar 198.146,48 256.070,61 187.734,42
Rokan Hulu 90.938,89 186.127,14 226.708,40
Bengkalis 311.904,67 98.101,64 77.146,19
Rokan Hilir 207.682,41 133.997,16 190.481,80
Meranti 205.457,98 6.433,74 22.675,55
Pekanbaru 4.940,84 3.720,09 23.578,95
Dumai 66.327,66 7.747,78 39.078,08

2.3 Optimization of capacity of the land

The Calculation capacity of land in each region has different characteristics for
supporting and preventing variables. For areas with populations of economic resources
from the agricultural sector, agricultural carrying capacity land was calculated from food
production. For the physical of the individual needs 2600 calories per day, if converted into
foodstuffs amounted to 265 kg of rice (Vicky RB Moniaga, 2011). Calories became the
basis for the calculation is based on the needs of individuals living in the form of food
calories coming from carbohydrates to food sources such as rice, corn, root, soy and nuts.
Extensive cropland is a component in the calculation of the carrying capacity of agricultural
land, resulting from dividing the value of the minimum physical needs with food crop
production per year (tonnes) converted into calories and a kilogram of rice. Converted
value will be compared with the volume of food production per kilogram of rice area /
person / year. Land value will affect the condition of the area, if it is smaller then the
carrying capacity of the larger farms and vice versa. The area of harvested crops derived
from agricultural crop land per capita divided by the number of inhabitants per region, so
the value of harvested crop to be properly harvested area is larger and vice versa.

The capacity of the land would be balanced if the area of land and harvested
balanced in the region, this will be the best indicator of the development plan of sustainable
bioenergy. Food security, presence at the condition of the land area and the resulting
widespread crop yield condition of the region in the surroundings sufficient food. If the
condition of the value of the carrying capacity of the land then there is a food surplus
conditions in the region, and vice versa.

Table 2. Agricultural land carrying capacity and Riau Province

Capacity Wide
Region Area (Map)
Agriculture Plantation
Kuantan Singingi 531.960,86 0,6739 2,5705
Indragiri Hulu 805.837,08 1,3476 2,6424
Indragiri Hilir 1.352.547,33 2,5441 7,106
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Pelalawan 1.315.542,49 1,1278 20,0623
Siak 787.477,79 0,4546 7,2053
Kampar 1.077.260,86 0,8469 3,8563
Rokan Hulu 732.547,40 2,5946 4,2804
Bengkalis 856.902,30 0,2728 1,0796
Rokan Hilir 915.059,67 1,3493 1,6342
Meranti 366.628,12 0,0097 0,0019
Pekanbaru 62.984,20 0,0082 0,0005
Dumai 228.660,20 0,2698 0,026

The Calculation capacity of the soil conditions will be applied in the calculation of
the capacity of land to produce oil palm plantations. Plantation area required to produce
palm fruits (tonnes) by dividing the consumption of vegetable oil needs per region. If the
value of the percentage requirement, the total demand will be used to calculate how much
carrying capacity per region for the production of palm oil to be produced. Extra oil will be
distributed in the form of CPO export demand and raw material combination of 5%
biodiesel, and if the analysis up to 7.5% per liter of diesel fuel consumption.

Figure 2. Location Plantations and Agriculture Land

Conversion needs vegetable oils, biofuels and export interests affect the need and
use of palm oil consumption. If the carrying capacity of the land has been obtained from
each of the components of the calculation of the optimal population will be obtained which
suggested the number of people who be able to meet basic needs and quality of life in each
per region. While the balance of land resource function will calculate the activa component
which consists of area, forest area and forest produce total land area that will have the
ability as a backup resource environment, the land use is controlled directly by local
government stakeholders, while the value of liabilities is components that utilize the land
use derived from the release of a assumption from the value of the land so it will decrease
the land use capability. If the value is greater then the state activa per region conducive to
utilize the functionality safely land, but if the value is greater then liabilities, disparaging
conditions will inhibit the function of land use. Extensive capital value of land use to the
source data in developing land can be use for food, bioenergy and other usages such as
industrial society, government regional center, of transmigration.
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Figure 3. Balance Land of Kuantan Singingi Region

Land mapping optimization results produce a new map: (i) forest area, (ii) land area,
(iii) Plantation area and (iv) Agricultural Zone. Map forest area in each district provide
information on the conditions of natural resources can be utilized as a particular forest area
of the economy, as well as land use for the source of the data analysis in determining the
development of the region per region which further grouped into ACTIVA. While maps
and plantation agriculture in the balance sheet liabilities classified into PASSIVA for
natural resource areas. Inter-layer technique of overlaying maps used to find the area of
intersection between the boundary line identification limit land use, agriculture and
plantation mapping results in the first phrase. Covering in region layer and moratorium
layer on forest produce forest maps layer, land use layer region and generate maps of land
use, layer farm and plantation areas produce agricultural map layer and layer maps
produced agricultural regions covering all provinces conducted digitization. For the forest
area per region Kuantan Singingi (4,1%), Indragiri Hulu (11,26%), Indragiri Hilir (17,58%),
Pelalawan (14,13 %), Siak (7,08%), Kampar (8,37%), Rokan Hulu (3,84%), Bengkalis
(13,17%), Rokan Hilir (8,77%), Meranti (8,68%), Pekanbaru (0,21%), Dumai (2,80%) from
all the length of Riau Province. While the area that can be identified is about 99,32%
(Source : department of Forestry, 2011). Plantation area posted in region Kuantan Singingi
(0,9823%), Indragiri Hulu (1,2391%), Indragiri Hilir (3,7004%), Pelalawan (2,8354%),
Siak (2,1209%), Kampar (2,8347%), Rokan Hulu (2,0604%), Bengkalis (1,0860%), Rokan
Hilir (1,4834%), Meranti (0,0712%), Pekanbaru (0,0412%), Dumai (0,0858%) from the
province area. While agriculture area per region Kuantan Singingi (0,7869%), Indragiri
Hulu (1,3843%), Indragiri Hilir (3,4639%), Pelalawan (1,0517%), Siak (0,8334%), Kampar
(2,0782%), Rokan Hulu (2,5097%), Bengkalis (0,8540%), Rokan Hilir (2,1086%), Meranti
(0,2510%), Pekanbaru (0,2610%), Dumai (0,4326%)

2.4 Balance Resource Land Result

Processing of spatial data which has become one combined database in the database
file can be classified according to the components of the balance of land and forest
resources. The process of overlaying spatial data of forest and forest produce administrative
area by area per district. Total forest area per district wide percentage of proceeds from the
total area of forest per region of the administrative area. If the total forest area per district
into a single function, so the resulting value of the forest area, could be the forest resource
(Hectare / ha). The balance of forest resources can be found by grouping the components of
the region in accordance with national standards of forest resources. Illustration of forest
maps for small levels of government assistances to be larger consequently that a more
accurate area boundary. This is a recapitulation of computation resource balance function
Kuantan Singingi land area (1401).

Table 3. Recapitulation of Balance Function of Land Resources 1401.Kuantan Singingi
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Land Passiva
Activa Asset Value Function Value
Wide area 531.960,86 | Plantation 88.734,94
Wide area forest 97.366,81 | Agriculture 71.080,13
Passiva 159.815,07
SDFL
Aktiva SDFL 434.594,05 | Financial 274.778,97
Total NSDL 434.594,05 434.594,05

Capital is a function of the total land usage that can be used and cultivated by region
into plantation areas, agricultural areas and other use areas. By knowing the value of the
capital development of the area intended for land use such as farming, agriculture,
government, relocation area if there is a natural disaster, industrial area, terminal
distribution of food and bioenergy. Capital owned vast areas per region should not exceed
the value of the assets, if the condition of the capital over the state of the area is not
conducive to the development of the area there, but if capital is less than the value of assets
and liabilities in the stability sheet balanced and there is a backup in the form of the forest
area capacity of the land in the area illustrate a very good indicator for the development of

food and bioenergy.

Table 4. Agricultural Land Capability of Riau Province

Region Energy & Food Security Index
Kuantan Singingi Low food Sufficient Energy
Indragiri Hulu Sufficient food Sufficient Energy
Indragiri Hilir Surplus food Surplus Energy
Pelalawan Sufficient food Surplus Energy
Siak Low food Surplus Energy
Kampar Low food Surplus Energy
Rokan Hulu Surplus food Surplus Energy
Bengkalis Low food Sufficient Energy
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Rokan Hilir Sufficient food Sufficient Energy
Meranti Low food Low Energy
Pekanbaru Low food Low Energy
Dumai Low food Low Energy

The index of food availability will be clustered in the category of surplus food,
sufficient food and low food. The categorization of food availability can be seen from
agricultural land in each region so that the adequacy of food production in the supply of
land can be taken in formulating the framework of food security per region. The capability
of agricultural use’s value compared to plantation use’s value, this assessment value will
show the condition of the food availability index categorization which determine from
these three grouping. Balance of forest resources and land composition showed extensive
land use for each component in both balance sheet assets and liabilities. Results of
calculation in each component of the balance sheet will explain the actions decided upon in
developing the potential of bioenergy and food. Extensive land into plantations is larger
than the vast agricultural land or intensification of agricultural diversification process
selected to maintain food security per region. If the area of agricultural function is more
than the broad functions of plantation, then the agriculture production levels will have a
surplus of food that food availability can be encountered independently by region.

3. RESULTS

Calculation of forest resources categorized with the national standard classification
which divides Indonesia into 2 major categories namely forested and non-forested areas.
Food security per region has surplus food categorization consists of Indragiri Hilir, Rokan
Hulu, sufficient food consists of Indragiri Hulu, Pelalawan, Rokan Hilir, low food consists
of Kuantan Singingi, Siak, Kampar, Bengkalis, Meranti, Pekanbaru, Dumai by calculation
of broad functions producing bioenergy plantations and agricultural land producing
specialized agricultural food production. The capacity of the soil conditions for bioenergy
development in energy surplus consists of Indragiri Hilir, Pelalawan, Siak, Kampar, Rokan
Hulu, sufficient energy condition consists of areas kuantan singingi, Indragiri hulu,
Bengkalis, Rokan hilir and low energy conditions comprising the region Meranti,
Pekanbaru and Dumai. The conditions that should be concern is the Siak and Kampar
region where the condition of land capacity more than the energy capacity of the soil for
agriculture. The stability of land resource resulted in a decision with hypothesis to broad
indicators of land use in order to increase the value of social welfare developed patterns
balanced development of bioenergy. Broad functions of large plantations specified lower
agricultural production due to utilization of oil palm plantation land use excessive.
Extensive agricultural land should be preserved for food production and is directed to
expand agricultural land therefore the function of food per region can be seen. A reference
index of food availability should regulate the development of bioenergy and food that land
use in accordance with the direction of food security per region.
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