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Economic Feasibility of Using Forest Biomass as
a Local Energy Source
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Abstract: In this study, the economic feasibility of a local energy facility that uses forest biomass as an energy
source was assessed. We analyzed profitability using data from the Forest Energy Self-sufficient Village Project financed
by the Korea Forest Service. The energy facility has a cogeneration generator and wood chip boiler. Wood chip, which
has lower heat value and is cheaper than wood pellets, is used as fuel. Revenue comes from the sale of electricity,
heat, and renewable energy certificates. Additionally, we considered the sale of carbon credits as substitutes for fossil
fuels. The expenditure consists of fuel costs and fixed costs, and the initial investment is treated as a sunk cost. Under
the condition of a 55% operation rate and wood chip price of 95,000 KRW per ton, the annual net revenue is positive.
Crucial factors for managing the facility sustainably are operation rate and fuel cost. A simulation in which two factors
were changed showed that the annual net revenue is negative with a 50% operation rate and 100,000 KRW per ton
of wood chip price. To improve net revenue, an increase in the operation rate or a decrease in the wood chip price
is required. Additionally, selling carbon credits will make the operation of the facility more profitable. Furthermore,
the payment required to procure wood chips could contribute to the rural economy. To foster the use of forest biomass
for energy, the price for heat supplied from renewable energy sources should be subsidized.

Key words: economic feasibility, carbon neutral, cogeneration, forest biomass, local energy, thermal energy
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Table 1. Facility specification of forest energy self-sufficient village.
. . . . Budget
Classification Specification (million KRW)
Electric generator 70.0 kW 600
Wood chip boiler 400.0 kW 480
Fuel supply equipment wood chip storage, drier, conveyor, chipper 1,400
Heat supply equipment pipe(2.5 km), heat exchanger(50 pieces), power distributer and office 1,680

Note. Total project expenses is 4,426 million KRW(central government 50%, local authority 50%), but the costs of design,

permission/authorization are not included.
Source: KFS(2020a)
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Table 2. Basic data for economic analysis.

A1 A1Z (2022)

AL AA & FFS vHh agu|gol= 7AlA
e, FA-ESE], BYE
Yz Aldel 1717k
50%E BALHECR
A 7418189 50% Fri= AA 2 g sfjoF ghrhal H ok
7] wj&oltt 7|et 112G H]= A8 A-~(Suh and Kim,
2012; An, 2019)¢} b Abdvte] e mj Al o] AejE
a3k, AXF FA Bl AR 0.5%= A
Astal, B me AJAFEAH ] 0.23%E 285kt of
7104 Al A ] = Table 12] HAd] vl-E, 3 H e
H-, A= Av] 8-S wabe, gufja, daghy], Hi
AW ARRAL B8 EFFelA] ookt Qldv]= 19 A
2,0009F Yo g 7pASEoIT) o] g A st dAZE agu]§
&2 oF 8,7709F Yo|r}.

A Fofrhs A GdgAre] @ a5 A E(KDHC, 2022)
oA 62.5 YMcalo.Z, A7 Bzl A A e A(EPSIS,
2022) Hpo| @ AR R Al i olA] 151 ¢/kwh
o2 AAstrt g@aEd A HEEAY S
SFKRX ETS, 2022)9] 9241} Q15 A2 o] A 714
of| Al 35,00091C0, 2.2, REC 7}AL AR LAE A}
JH F%ZE(ONENREC, 2022)9] v|ejed A=A 4
Hol|A 40,0008/Mcal S 2835ttt BtauE&Ady REC
7HAL A E ol whel Ws/do] ARt 2021d S|
7VAE 71208 AAstith ulo]§ Hio] LufjA o] REC
7V A 2.00|A5F of7]o A= 1.0S Z-83t3tt. =H
25 B2 Aol avkE Eo)7] wiEolth

oY,
ox
rO
A
o
T
Hel
P
)
jaed
o
=2 |

|o

=}
=

M

o A

|

1. OlLIX] Al&e| HZ +X| 2Y

o] AL ofix] AM So] 4elu A& B4
sho] S A% HoR edohs o aTHE 24
Estgic 27] AMH|E BN GoR Ba A7k 29 4

Classification Description Classification Description
Electricity efficiency 20.0% Electricity loss 20.0%
Heat efficiency 75.0% Heat loss 4.0%
Operation rate (Boiler) 55.0% Operation period (year) 25

151.0 KRW/kwh
65.2 KRW/Mcal

Price of electricity (EPSIS)
Price of heat (KDHC)
95,000 KRW/ton

2,700 kcal/kg
40.0 KRW/kwh

Price of wood chip

Wood chip heating value
Price of REC (ONENREC)

Carbon credit 35,000 KRW/t-CO2

Annual maintenance 0.5% of initial investment
0.23% of initial investment
2,480 million KRW

20 million KRW

Insurance etc
Initial investment

Labor cost (1 person, year)
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Table 3. Annual revenue-expenditure of energy facility operation. Unit: 1000 KRW
Revenue Expenditure
Electricity Sales (MW) 490.6  Wood chip Consumption(ton) 976.6
Price (KRW/kwh) 151.0 Price(KRW/t) 95,000.0
Revenue 74,074.6 Expenditure 92,774.9
Power Latent heat Sales (Gcal) 1,044.1
Generator Price (KRW/Mcal) 65.2
Revenue 68,110
REC Price (1000 KRW/MW) 40.0
Revenue 19,622.4
Heat Sales (Gcal) 1,591.1  Wood chip Consumption(ton) 818.5
Price (KRW/Mcal) 65.2 Expenditure 77,754.2
Boiler Revenue 103,787.2
Carbon credit Revenue 25,818.9
Price (KRW/CO,) 35,000
Renewal deposit 49,600.0
Maintenance 12,400.0
Insurance 5,704.0
Labor 20,000.0
Total (not including carbon credit) 265,594.5 Total 258,233.1
(including carbon credit) (283,345.1)

Note. Assumed 55% of operation rate, 1 year =

8,760 hours, 1 kwh = 860 kcal
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Table 4. The comparison of fuel cost in wood chips and wood pellets.

A1 A1Z (2022)
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Unit: 1000 KRW

Heat Electricity Total Wood chips (2,700 kcal/kg)
(Gcil?};séar) Revenue (M\i’?llf;ear) Revenue ref\{/]egncue revenue Coni?omnﬁ)tlon (Klg\r;/fon) Fuel cost
1,795 95,000 170,529

2,653 171,898 491 74,075 19,622 265,595 Wood pellets (3,940 kcal/kg)
1,230 320,000 393,634

Note. Assumed 55% of operation rate

Table S. The net revenue of energy facility with changing wood chip price and operation rate.

Unit: 1000 KRW

Wood chip price

Operation rate

(KRW/ton) 40% 50% 60% 70%
60,000 36,700 59,025 81,351 103,676
80,000 5,263 24,613 43,962 63,311
100,000 26,173 -9,800 6,573 22,946
150,000 -104,764 -95,832 -86,900 77,967
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Table 6. The net revenue of energy facility with carbon credit sales.
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Unit: 1000 KRW

Wood chip price Operation rate
(KRW/ton) 40% 50% 60% 70%
60,000 49,609 75,162 105,715 126,268
80,000 18,173 40,749 63,326 85,902
100,000 -13,264 6,337 25,937 45,537
150,000 91,855 79,695 67,536 -55,376

Note. The price of carbon credit is assumed 35,000 KRW/tCO,.

Table 7. The net revenue change with heat subsidy level.

Unit: 1000 KRW

Heat subsidy

Operation rate

(KRW/Mcal) 40% 50% 60% 70%

10 -14,602 4,664 23,930 43,196

Not included carbon credit. 20 -3,030 19,129 41,288 63,446
Wood chip price 30 8,542 33,593 58,645 83,687
100,000 KRW/ton 40 20,113 48,058 76,002 103,947
50 31,685 62,522 93,360 124,197

Note. Heat price is assumed 65.2 KRW/Mcal, which is the price of domestic heat supplied by Korea District Heat Corporation.
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