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APPENDIX A

Energy values for NEB analyses

Table A.1 Energy values for net energy balance analyses

Parameters Values Data source

N-fertilizer 78.25 MJ/kg [88]

P,Os-fertilizer 17.51 MJ/kg [88]

KO fertilizer 13.81 MJ/kg [88]

Herbicide 454 MJ/kg AL [89-90]

Diesel 44 MJ/litre Energy content fuel [86] multiplied by

Coal 24.66 MJ/kg Input efficiency coefficient [87]

Electricity 10 MJ/kWh kWh multiplied by overall efficiency
of power production in Thailand [86]

Sugar 16.33 MJ/kg [86]

Bagasse 7.35 MJ/kg [86]

Corn cob 12.68 MJ/kg [86]

Biogas 22 MJ/Nm3 biogas | [86]

Labor (farming) 12.1 MJ/hour [85]

Ethanol 21.2 MJ/litre [85]

Oil palm seed 0.99 MJ/kg [97]

Palm fibre 17.62 MJ/kg [97]

Palm shell 18.46 MJ/kg [97]

Palm kernel 17 MJ/kg [97]

Empty fruit bunches 17.86 MJ/kg [97]

Methanol 30.29 MJ/kg [101]

Sodium hydroxide (NaOH) | 18.25 MJ/kg [102]

Biodiesel 38.07 MJ/kg [97]

Glycerol 18.05 MJ/kg [97]
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APPENDIX B

Classification of LCC of biofuels

Table B.1 Classification of life cycle cost of cassava ethanol in Thailand

During yr 2006-2008

Descriptions Maximum Minimum Average
Gasoline (ex-refinery prices) 29.61 9.43 19.31
Cassava prices (THB/ton fresh roots) 1730 1180 1400
Dried chips cost (THB/ton) 4477 3102 3652
LCC of cassava ethanol (calculation)

Feedstock costs 13.45 9.32 10.97
Ethanol conversion costs 7.34 7.34 7.34
Profit margin 2.08 1.67 1.83
Transportation costs 0.25 0.25 0.25
Cassava ethanol costs (THB/litre) 23.12 18.57 20.39

Table B.2 Classification of life cycle cost of molasses ethanol in Thailand

During yr 2006-2008

Descriptions Maximum Minimum Average
Gasoline (ex-refinery prices) 29.61 9.43 19.31
Molasses prices (THB/kg) 4.0 2.0 3.5
LCC of molasses ethanol (Calculation)

Feedstock costs 16.00 8.00 14.00

Ethanol conversion costs 6.13 6.13 6.13
Profit margin 2.21 1.41 2.01
Transportation costs 0.25 0.25 0.25
Molasses ethanol costs (THB/litre) 24.59 15.79 22.39

Table B.3 Classification of life cycle cost of palm biodiesel in Thailand

During yr 2006-2008

Descriptions Maximum Minimum Average
Diesel (ex-refinery prices) 25.65 18.99 21.21
Oil palm (THB/ton FFB) 4230 2390 3,563
CPO (THB/ton) 28975 15771 23,061
LCC of palm biodiesel (Calculation)

Feedstock costs 30.85 16.79 24.55
Conversion costs 7.65 7.65 7.65
Profit margin 3.85 244 3.22
Transportation costs 0.03 0.03 0.03
Biodiesel costs (THB/litre) 42.38 26.92 35.45

137



APPENDIX C

Aggregated Input-Output tables and Coefficients used in the analyses

Table C.1 Definitions of sectors for the new aggregated IO tables (50x50 sectors)
compared to the convential IO tables (180x180 sectors) of NESDB [147]

Former sectors in conventional Thai 10 tables (based
Agrreated sectors (50 x 50 Sectors) on 180x180 sectors) and Definitions
001 | Paddy, Maize and Cerials (001-002, 003)
002 | Cassava and Other Root Crops (004-005)
003 | Sugarcane (009)
004 | Oil Palm (011)
005 | Rubber (Latex) (016)
006 | Vegeables, Fruits and Others (006-008, 010, 012-015, 017, 023-024)
007 | Livestock (018-022)
008 | Forestry (025-027)
009 | Fishery (028-029)
010 | Coal and Lignite (030)
011 | Petroleum and Natural Gas (031)
012 | Metal Ore (032-035)
013 | Non-Metal Ore (036-041)
014 | Processing, Preserving of Foods and Slaughtering (042-048)
015 | Rice and Other Grain Milling (049-052)
016 | Sugar Refineries (055)
017 | Other Foods (053-054, 056-060)
018 | Animal Food (061)
019 | Distilling, Breweries and Beverages (062-064)
020 | Tobacco Processing and Products (065-066)
021 | Spinning, Weaving, Bleaching and textile Industry (067-077)
022 | Saw Mills and Wood Products (078-080)
023 | Paper Products and Printing (081-083)
024 | Basic Chemical Products (084)
025 | Fertilizer and Pesticides (085)
026 | Resins, Plastics and Other Chemical Products (086-092, 098)
027 | Petroleum Refineries (093-094)
028 | Rubber, Tyres and Other Rubber Products (095-097)
029 | Cement and Concrete Products (102-103)
030 | Other Non-metallic Products (099-101, 104)
031 | Iron and Steel (105-106)
032 | Non-ferrous Metal (107)
033 | Fabricated Metal Products (108-111)
034 | Industrial Machinery (112-115)
035 | Electrical Machinery and Apparatus (116-122)
036 | Motor Vehicles, Motorcycle and Other Carriages (125-126)
037 | Other Transportation Equipment (123-124, 128)
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Former sectors in conventional Thai 10 tables (based
Agrreated sectors (50 x 50 Sectors) on 180x180 sectors) and Definitions
038 | Other Manufacturing Products (129-134)
039 | Electricity (135)
040 | Pipe Line (136)
041 | Water Supply System (137)
042 | Constructions (138-144)
043 | Trade and Reparing of Motor Vehicle (127, 145-146)
044 | Restaurants and Hotels (147-148)
045 | Transportation (149-156)
046 | Post and Telecommunication (159)
047 | Banking and Insurance (160-162)
048 | Silo, warehouse, Real-estate and Business Service (157-158, 163-164)
049 | Education, Hospital and Public Services (165-169)
050 | Other Services and unclassified (170-180)
190 | Total Intermedite Transaction This is the sum of sectors 001 to 180
This sector covers compensation by employers to employees both in cash and in
kind. Employees are classified as long-term workers, temporary workers, temporary
workers, executives and hired laborers in the agricultural sector, but not family
201 | Wages and Salaries workers.
The operating surplus is defined as the total value added including business income
202 | Operating Surplus tax, minus wages and salaries, depreciation and indirect taxes, less subsidies.
Depreciation consists of capital consumption allowances for all fixed assets. The
imputation of depreciation of government buildings is describe in the public
administration sector and that of self-occupied dwellings is in real estate sector. The
depreciation on fixed assets for leasing such as computers is shown in the sector of
owner of fixed assets for leasing such as computers is show in the sector of owner
203 | Depreciation of fixed assets.
Indirect taxes cover the domestic commodity sales tax, export duty, licensing frees,
service tax of hotels, restaurant and the like, duty stamps and special commodity
Indirect Taxes less tax such as those on automobiles, electrical equipment, alcoholic drinks, cigarettes,
204 | Subsidies petroleum products, etc.
209 | Total Value Added This is sum of all the primary inputs from 201 to 204.
210 | Control Total This is sum of total intermediate transactions and value added.
310 | Total Demand This is the sum of Total Intermediate transactions (190) and Total Final Demand
409 | Total Imports This is the sum of imports, import duty, import tax and special imports
This is sum of total intermediate transactions and final demands which indicates the
output distribution of the table and is equal to codes 310 + 409 +Total margin and
600 | Control Total

transportation cost (509).
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Table C.4 Employment coefficients of each sector for 1 million THB spending in each
sector (persons-year/M THB)

Employment coefficients Employment
No. Economic sectors Direct (li) Indirect Total multiplier (€;)
001 Paddy, Maize, Cereals 14.11 1.89 16.00 1.13
002 Cassava and other root crops 14.11 491 19.01 1.35
003 Sugarcane 14.11 3122 17.33 1.23
004 Oil Palm 14.11 1.54 15.65 1.11
005 Rubber 14.11 0.52 14.63 1.04
Beans, Nuts, Vegetable, Fruits
006 and other agriculture 14.11 2.50 16.61 1.18
007 Livestock 14.11 5.74 19.85 1.41
008 Forestry 14.11 1.43 15.54 1.10
009 Fishery 3.21 1.77 1.78 0.55
010 Coal and Lignite 0.18 0.48 0.67 3.64
011 Petroleum and Natural Gas 0.18 0.48 0.66 3.60
012 Metal Ore 0.18 0.72 0.90 4.92
013 Non-metal Ore 0.18 0.78 0.96 5.24
Slaughtering, Palm oil and food
014 processings 0.80 8.85 9.65 12.03
Rice, Tapioca, Maize and Other
015 Grain Milling 0.68 12.57 13.25 19.51
016 Sugar 0.37 6.69 7.06 19.10
017 Other food products 1.44 5.13 6.56 4.57
018 Animal feed 0.71 8.79 9.50 13.37
019 Distilleries and beverages 0.28 1.76 2.04 7.27
020 Tobacco processing & products 0.19 1.16 1.35 7.24
Spinning, Weaving, Bleaching
021 and Textile products 1.25 2.72 3.97 3.19
022 Saw mills and Wood products 1.30 3.95 5.25 4.03
Pulp, Paper products and
023 Printing 1.09 2.20 3.29 3.03
024 Basic Industrial Chemicals 0.74 1.30 2.04 2.76
025 Fertilizer and Pesticides 1.15 1.78 2.93 2.54
Resins, Plastics and Other
026 Chemical Products 0.55 1.69 2.24 4.08
Petroleum Refineries and Other
027 petroleum products 0.02 0.56 0.57 36.60
Rubber Sheets, Block Rubber,
028 Tyre and other rubber products 0.52 7.57 8.09 15.51
029 Cement and concrete 0.82 0.75 1.57 1.91
Ceramic, Glass and Other non-
030 metallic products 0.83 1.36 2.19 2.64
031 Iron and Steel products 0.20 0.94 1.14 5.69
032 Non-ferrous Metal 0.66 0.86 1.52 2.30
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No.

Economic sectors

Employment coefficients

Employment

Direct ([;) Indirect Total multiplier (€;)
Hand Tools and Fabricated
033 Metal Products 1.44 1.04 2.48 1.72
Engines, Agricultural and
034 Industrial Machinery 0.74 1.45 2.19 2.96
Electrical Machinery &
035 Apparatuses 0.33 1.53 1.86 5.58
036 Motor vehicle 0.30 1.63 1.93 6.42
037 Other transport equipment 0.09 1.18 1.27 14.67
Scientific Equipments and Other
038 Manufacturing Goods 0.96 1.83 2.79 2.90
039 Electricity 0.14 0.50 0.64 4.72
040 Pipe Line 0.14 0.63 0.76 5.66
041 Water Supply System 0.14 0.43 0.57 4.21
042 Contruction 3.30 1.53 4.83 1.46
043 Trade 2.32 0.53 2.85 1.23
044 Restaurant and Hotel 3.53 4.00 7.52 2.13
045 Transport 0.96 1.13 2.09 2.17
046 Post and Telecommunication 0.96 0.75 1.71 1.78
047 Bank & Inssurance Services 0.66 0.70 1.36 2.06
048 Silo, Real-estate 1.22 1.26 2.48 2.04
Education, Hospital & Public
049 Services 3.16 0.66 3.82 1.21
050 Other Services & Unclassified 2.52 2.17 4.69 1.86
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Table C.5 GDP and Import coefficients of each sector

GDP coefficient (THB value added/THB output) Import coefficient (THB import/THB output)
No. | Direct GDP Indirect GDP Total GDP Direct Import  Indirect Import  Total Import
001 0.67 0.40 1.07 0.06 0.21 0.27
002 0.55 0.15 0.70 0.01 0.02 0.03
003 0.58 0.26 0.84 - 0.03 0.03
004 0.57 0.03 0.60 0.01 0.02 0.03
005 0.84 0.13 0.97 0.00 0.10 0.10
006 0.60 0.59 1.19 0.19 0.27 0.46
007 0.42 0.18 0.60 0.02 0.13 0.16
008 0.78 0.15 0.93 0.36 0.12 0.48
009 0.53 0.17 0.71 0.01 0.11 0.12
010 0.68 0.13 0.80 1.51 0.50 2.00
011 0.68 241 3.09 3.23 4.19 7.43
012 0.66 0.26 0.91 4.82 2.24 7.06
013 0.61 0.30 0.91 0.17 0.53 0.70
014 0.20 0.40 0.60 0.21 0.26 0.47
015 0.15 0.20 0.36 0.01 0.22 0.22
016 0.44 0.11 0.55 0.02 0.06 0.08
017 0.33 0.14 0.47 0.14 0.07 0.21
018 0.14 0.31 0.45 0.13 0.08 0.21
019 0.53 0.12 0.65 0.12 0.06 0.18
020 0.80 0.09 0.89 0.35 0.04 0.38
021 0.32 0.47 0.79 0.16 0.55 0.71
022 0.37 0.21 0.58 0.15 0.21 0.35
023 0.32 0.77 1.09 0.45 1.06 1.51
024 0.37 1.73 2.10 5.42 6.25 11.67
025 0.23 0.96 1.19 2.24 0.53 2.77
026 0.30 1.60 1.90 0.54 2.74 3.27
027 0.18 2.09 2.28 0.17 4.17 433
028 0.21 0.11 0.31 0.10 0.13 0.23
029 0.40 0.13 0.53 0.00 0.07 0.07
030 0.29 0.15 0.44 0.27 0.22 0.49
031 0.22 1.97 2.19 1.40 5.17 6.57
032 0.27 0.48 0.75 4.66 2.04 6.70
033 0.28 0.57 0.85 0.70 0.81 1.51
034 0.26 0.81 1.08 1.38 1.95 3.33
035 0.19 1.08 1.27 0.72 2.15 2.86
036 0.28 0.12 0.40 0.29 0.14 0.44
037 0.34 0.14 0.48 0.95 0.32 1.27
038 0.26 0.32 0.58 0.52 0.48 1.00
039 0.48 1.06 1.55 0.00 1.93 1.93
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GDP coefficient (THB value added/THB output) Import coefficient (THB import/THB output)
No. | Direct GDP Indirect GDP Total GDP Direct Import  Indirect Import  Total Import
040 0.21 0.38 0.60 0.00 0.62 0.62
041 0.66 0.05 0.71 0.00 0.08 0.08
042 0.23 0.04 0.27 0.00 0.06 0.06
043 0.75 0.32 1.06 0.00 0.73 0.73
044 0.40 0.16 0.56 0.17 0.23 0.40
045 0.33 0.53 0.86 0.10 133 1.43
046 0.61 0.48 1.09 0.16 0.66 0.81
047 0.71 1.06 1.77 0.02 1.39 1.41
048 0.61 0.89 1.50 0.10 1.74 1.84
049 0.80 0.06 0.85 0.03 0.08 0.11
050 0.37 0.49 0.86 0.12 0.59 0.70
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