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Abstract

With the growing importance of GHG reduction, wood pellets are considered as a cheaper renewable energy and

carbon neutral. On the other hand, there is a concern that the burning wood pellets may release even more air

pollutants such as CO and VOCs. In this study, we analyzed the social costs of burning fuels including wood

pellets and coals based on the unit calorific value. The social costs were calculated by sum of the import costs of

the fuels and the emission costs of the air pollutants. The results showed that wood pellets are inferior to coals in

the aspect of the social costs. It is necessary to improve the quality of the wood pellets and pellet boiler facilities

for being used eco-friendly energy sources in the future. We suggest that the control facilities of CO and VOCs

should be installed, if the control costs are lower than the pollution costs.
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ZF 5,294,465 GWho| A H}o] o] X]+= 399,496 GWh
2 oy FEdd tg3oes 395 AA s
(International Renewable Energy Agency, 2016). gt=+
o A upo] Lo 2014 AA| AP ol =] AYA
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Table 1. Air pollutants emission factors of wood pellets by types of the facilities and the sources. (Unit: g/kg)
Facility Source SOy PM NOy CO vVOC
Stove National Institute of Environmental Research, 2014 0.2 4.6 14 .4 119.2 37.7
United States Environmental Protection Agency, 2001 0.2 - 6.3 179 -
Boilor National Institute of Environmental Research, 2014 0.2 4.7 119 156.97 48.8
Gyeonggi Research Institute, 2009 0.2 24 7.8 - -
Combustion Korea Forest Service, 2010 14 - 0.7 - -
National Institute of Environmental Research, 2015b - 0.93 242 - -

Table 2. The information needed to derive emission cost factors of the different types of air pollutants (k).

i (Pollutant) x (Facility) R, C;; (Won/kg) C! (Won/kg)

GHG - 0 Clue 11.1842
Low-NOy burner 0.2"~0.53" 810"

NOy SNCR 0.6"~0.75° 890" 10,196"
SCR 0.7°~0.95° 1,420°

SOy Flue gas desulfurization 0.8°~0.98° 463" 11,4527
D0 959 o)

PM gfeiti::;;tic precipitator g:ga)~8:229c> 7’2%0 33.289"

(€(0) - 0 Clo 8.475"

VOC - 0 Clo. 4,625"

Source: “Ministry of Environment, 2004; "National Institute of Environmental Research, 2016; “Ministry of science and technology of the people’s
republic of China and ministry of environmental protection of the people’s republic of China, 2014; “Daegu Regional Environmental Management
Office, 1999; “Jang et al., 2011; ')Ministry of Environment, 2001; ®Lee and Choi, 2012; "Kim, 2016; "Lee and Choi, 2012; Holland and Watkiss,

2002; Base year of monetary evaluation: "1999; #2015; ""2009
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45ty HjEE= CO,9 HlE&F 112,000 kg/TIS
Agstet. SAARY] & FDFS 4157 keal/kgs
J-85tA=tl, & TEFol 4500 keal/kgd o, 43
ZF 5.5% (Lee et al., 2012), =832 7.7% (Kwon et al.,
2012)5 A, & DEF=F DL -[6- - FaFF
(%) + 583 = (%))] (Lee et al., 2012)0] sl =
st 2A7EE 9, 718 d7|edEd HiEA
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ATE HEA R H-E8eh A viEAs 59 3
FE T WL EE WiET 7| 2ARTES
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Fig. 1. Unit social costs by fuel types.

23l GHG, CO, VOC9] HAA|E-L HHZA o] 9
t}. 282 & GHG, CO, VOC9] ¥R a8 02 A&
BSIATHAE 2). Cii= Ministry of Environment (2001)9])
A AAZE FRAEE 7| e GEDS A6k o 2
83 A9 ATVSAHIE ZT S FHE 0]E5
EE2 99 d71edEdS WAt U Ee HlES
Agstqieh 247129 oY ‘:}7}(C ono) e T A A
(www.krx.cokr)@] 20154 etAv|&d A2, &
=3 (KAU, Korean Allowance Unit)Z} Arajjuj&dA
(KCU, Korean Credit Unit)& =% Egsto] 7
o] FEEF w7}l 11.184%/ke (Kim, 2016)&
Mgt 2L 99 grle @Ry edurte
29 A A E &tg-?ﬂ- ,NOy, SOy, PM, CO, HC
o] AL3|A »ldf H]-8-2 A|AIgE Lee and Choi (2012)2]
ATAE AE5FATHE 2). VOCE @7t Lee and
Choi (2012)9] SO, AH8]A =)&) vl 11.452%/keo]
Holland et al.(2002)7} 1998 7|&o2 §3 157 =+
AE oz 7l e @B €Jg AH Ba) v
<= AARE VOC (2,100€/1)9] AF31% 1]3] H]-§-0] SOk
(5,200€/t)0l A ZHA 8= HlE& Hdto] =&t

3.8 ¢ nH
H
o]
9

2RI AEH vgL gEA] RO A
o 7 Uehgron Soiuke] 280, oigke] 7.6
@y . 2y B4R AL 2
QA §ARke] A RTHE A7) £EEgE, 0
sAR0] § AAHY 25 Yeks AL o]

s
i
s

ol
£ th

dARd ALSH H§-2 9] ¥ dr|egEdd
HjE H]8-9] E}OIE} AR AS]E B89 1A
oA 7Ht & Hl&& AX| st AL CO9Y HjE Bl
old| oF HA Y] 75%0]1, TS0 2 VOCY HjZ B|-&
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Fig. 2. Unit import costs and unit emission costs of air pollutants by fuel types.
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