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Economical and Environmental Feasibility of Cultivation under
Structure Due to the Introduction of Bio—energy
—Comparative Analysis of Wood Pellets and Diesel-

Yang, Jeong-Soo-Yoon, Sung-Yee

With the efforts to development of renewable energy technologies, and increasing
awareness to environmental issues, the usage of wood pallets has been increasing
every year since the introduction of wood pallet technology to the domestic
market. until 2009, majority usage of pellet boiler was in the residential houses. In
an effort to increase the distribution of wood pellet boiler to cultivation facilities
with high usage of fuels, The Ministry of Agriculture and Forestry has launched a
distribution project of wood pellet boiler for fuel usage as a part of the agricultural
and fishery energy efficiency projects. Although only small number of farms with
a heat-culturing facility have replaced from conventional boiler to pellet boiler.
Although part of reason for low usage of pallet boiler is lack of understanding and
information of it, the main reasons are high initial cost and uncertainty of its cost
efficiency. Also, most people from agricultural industry don’t realize it’s signi-
ficance in terms of environmental benefit due to lack of understanding in ‘resource
circulation’ and ‘adopting to climate change’. In this study, first, we did a cost-
efficiency analysis of the farm which uses a diesel boiler to grow cucumber,
tomato, paprika. Then we replaced the diesel boiler to a pallet boiler and measured
its cost-efficiency again. By comparing the cost-efficiency of the diesel boiler with
the pellet boiler, we analyzed the economic viability of pellet boiler. Then we
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analyzed viability of pallet boiler usage in terms of ‘resource circulation’ and
‘adopting to climate change’. As a result of our analysis, we have found out that
under the current system of government support, the energy usage varies depends
of the types crops grown and the higher the energy use, the more cost efficient it
is to use the pallet boiler. Also, it is economically viable to use the pallet boiler
in terms of ‘resource circulation’ and ‘adopting to climate change’.

Key words : economic analysis of cultivation under structure, economic feasibility
of pellet boiler, wood pellet, distribute project of wood pellet boiler,
lignocellulosic biomass
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Table 1. 2011 domestic agricultural facility houses the diesel boiler usage
(Unit : ha)

Region | Seoul Busan Deagu | Incheon | Gwangju | Deajeon Ulsan Kyfzggkl

Usage
status

- 269 21 54 265 111 40 1,029

Chungcheong-do Jeonla-do Kyeongsang-do

Region Kan(giwon Chung Chung
-do cheongbuk |cheongnam
-do -do

Jeonglabuk | Jeonlanam | Kyeong Kyeong Jeju

-do -do sangbuk-do |sangnam-do

Usage 443 523 1,642 904 1,729 864 2,994 78
status

* Ministry of Agriculture, Food and Rural Affairs
* The national Agricultural diesel boiler usage status 8,835ha
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Table 2. The diesel boiler usage of agricultural facility houses by year

o A A7)
Year

Diesel boiler usage

)=
-

* Ministry of Agriculture, Food and Rural Affairs
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Table 3. 2011 domestic agricultural facility houses the pellet boiler usage
(Unit : ha)
. . . Kyeongki
Region Seoul Busan Deagu Incheon | Gwangju | Deajeon Ulsan —do
Usage ) 2 ) ) ) ) ) 27
status
Chungcheong-do Jeonla-do Kyeongsang-do
. Kangwon .
Region -do Chung Chung Jeonglabuk| Jeonlanam | Kyeong Kyeong Jeju
cheongbuk |cheongnam
-do -do sangbuk-do | sangnam-do
-do -do
Usage
status 16 6 4 56 21 5 36 -
* Ministry of Agriculture, Food and Rural Affairs
* The national Agricultural pellet boiler usage status 175ha
Table 4. The pellet boiler usage of agricultural facility houses by year
(Unit : ha)
Year 2010 2011
Diesel boiler usage 123 175

* Ministry of Agriculture, Food and Rural Affairs
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Table 5. Configuration Information of Operating expenses and Production costs
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Table 7. Price comparison of the same calories by fuel(September 2012)2)

Division Wood pellet Duty-free diesel Diesel
Price 400Won/kg 1,100Won/L 1,840Won/L

Calorific value 4.5Mcal/kg 9Mcal/L 9Mcal/L

Price/Mcal 89Won 122Won 204Won

2. A4 5§
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A S skl

Table 8. Regional distribution of oil reserves
Division 2000 year 2010 year
Middle East 63.10% 54.40%
South America 8.90% 17.30%
Europe 9.80% 10.10%
Aftica 8.50% 9.50%
North America 6.20% 5.40%
Asia 3.60% 3.30%
100% 100%
World
(11,0499 =) (13,8329 W)

* BP Statistical Review of World Energy full report (2011)
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Table 9. Economic Analysis of the cucumber farmers using diesel and pellet boilers facility®)

(Standard : 1Year 2Mechanisms/10a)

Division Diesel Wood pellet
Quantity(kg) 15,600 15,600
Gross income Price(Won/kg) 1,448 1,448
Amount of money 22,592,800 22,592,800
Boiler depreciation 110,000 600,000
Blg agricultural implement depreciation 2,481,617 2,971,617
Cost Repair costs 55,000 300,000
Light and heat energy costs 5,600,000 4,072,727
Operating expenses 15,295,417 14,503,144
Value added 7,297,383 8,089,656
Profit
Income 7,097,383 7,889,656
3) WIRelE APzl A9 ARNE 0% Wol 40%e] A7} Fehul gu Aelen] nz
Aol Bigh A7 = MEA7IH] k.
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Table 10. Economic Analysis of the tomato farmers using diesel and pellet boilers facility4)
(Standard : 1Year 2Mechanisms/10a)

Division Diesel Wood pellet
Quantity(kg) 10,200 10,200
Gross income Price(Won/kg) 2,490 2,490
Amount of money 25,400,880 25,400,880
Boiler depreciation 460,000 600,000
Blg agricultural implement depreciation 787,875 1,483,250
Cost Repair costs 198,000 300,000
Light and heat energy costs 2,750,000 2,000,000
Operating expenses 10,939,875 10,431,875
Value added 14,461,005 14,969,005
Profit
Income 5,461,005 5,969,005
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Table 11. Economic Analysis of the paprika farmers using diesel and pellet boilers facilityd)
(Standard : 1Year 2Mechanisms/10a)

Division Diesel Wood pellet
Quantity(kg) 12,000 12,000
Gross income Price(Won/kg) 3,868 3,868
Amount of money 46,416,000 46,416,000
Boiler depreciation 360,000 600,000
Blg agricultural implement depreciation 10,491,120 10,107,120
Cost Repair costs 36,000 300,000
Light and heat energy costs 12,000,000 8,727,273
Operating expenses 31,242,620 27,849,893
Value added 15,173,380 18,566,107
Profit
Income 8,261,380 11,654,107
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Table 12. 2010 State of the world’s major oil reserves

Country Reserves Share of the world Estimateq
(barrels) (%) Reserves/Production(Year)
USA 309 Billion 22 11.3
Canada 310 Billion 23 26.3
Mexico 114 Billion 0.8 10.6
Brazil 142 Billion 1.0 18.3
Venezuela 2,112 Billion 15.3 -
Kazakhstan 398 Billion 29 62.1
Russia 774 Billion 5.6 20.6
Iran 1,370 Billion 9.9 88.4
Iraq 1,150 Billion 8.9 -
Kuwait 1,015 Billion 7.3 -
Saudi Arabia 2,645 Billion 19.1 72.4
United Arap Emirates 978 Billion 7.1 94.1
Libya 464 Billion 3.4 76.7
Nigeria 372 Billion 2.7 42.4
China 148 Billion 1.1 9.9
India 90 Billion 0.7 30.0
Vietnam 44 Billion 0.3 32.6
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Reserves Share of the world Estimated
Country .
(barrels) (%) Reserves/Production(Year)
OECD 91.4 Billion 6.6 13.5
OPEC 10,684 Billion 772 85.3
Non-OPEC 1,887 Billion 13.6 15.1
World 13,832 Billion 100 46.2

* BP Statistical Review of World Energy full report (2011)
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Table 13. CO2 emissions by fossil fuel

By fuel Diesel Kerosene Flaming coal

CO; emissions 0.00259Ton/¢ 0.00249Ton/¢ 0.00231Ton/¢

* Diesel : 0.845(0il Conversion Factor)x(0.837(Carbon emission Factors)x44/22(CO, Conversion formula)
* Kerosene : 0.835(0il Conversion Factor)x0.812(Carbon emission Factors)x44/12(CO, Conversion formula)
* Flaming coal : 0.595(0il Conversion Factor)x1.059(Carbon emission Factors)x44/12(CO, Conversion

formula)
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Table 14. Wood Pellet 1 ton of CO2 reductions

By fuel Replacing diesel Replacing kerosene Replacing flaming coal

CO;, Reduction 1.29Ton 1.25Ton 1.68Ton

* CO, Reduction : Replace amount of Fossil Fuel x CO, Emission

Table 15. Reduction of CO. equivalent certified emission reductions price

By fuel Replacing diesel Replacing kerosene Replacing flaming coal

Certified emission
29Won/kg 28Won/kg 38Won/kg

reductions

* Carbon credits = CO, Reductions x EU Emission Trading Price(15Euro/CO,Ton) x Rates(1,515Won/Euro)
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