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Economic Analysis of the Livestock Manure Treatment

System Using Life-Cycle Cost Technique
Kim, J. H., Cho, S. H.*, Kwag, J. H., Choi, D. Y., Jeong, K. H., Chung, U. S.,
Chung, M. S. and Park, S. K.**
National Institute of Animal Science, R.D.A., Suwon, Korea

Summary

To assess the total cost with all stages of facilities, the feasibility of Life Cycle Cost (LCC)
analysis was examined in this study to estimate the livestock manure treatment system and optimal
decision making process. For the economic evaluation, the plant/equipment investment and annual
operation cost of four Public Livestock Recycling Facilities, whose treatment capacity is 100 ton
piggery manure per day, was compared. The initial cost was in the range of 2,699 million won to
3,202 million won, where T and E methods were highest and lowest, respectively. The annual
operation cost was in the level of 378 million to 498 million won, which decreased in the
following order : T method >J method >E method >B method. For the LCC analysis, 4.7% of interest
rate, 3.13% of inflation rate, and 1.52% of net discount rate was considered by the data received
from Bank of Korea and Statics Korea in the period of 2000 to 2009. Also, for the calculation
of present value factor, the durable years of civil engineering & construction, machinery and
electric instrument was 30 years, 10 years and 15 years, respectively. Based on these
consideration, operation cost was in the range of 17,570 won/ton to 20,661 won/ton, and E method
(17,570 won/ton) was economical and B method (20,661 won/ton) was non-economical. Though
initial cost of T method was higher than that of B method, LCC analysis of T method was lower
than that of T method due to the lower operation cost. Therefore, LCC analysis, which considers
both initial cost and operation cost, is more reasonable evaluation method than either initial cost
or annual operation cost. For the change of LCC analysis according to the uncertainty, the
sensitivity analysis was carried out using fluctuation magnitude of discount rate in the period of
2000 to 2009. As a result, LCC analysis evaluated by discount rate was stable for the uncertain
factors since the cost leadership did not change even though the sensitivity analysis varied. In
summary, the economic evaluation using LCC analysis could be an efficient reference to choose
the suitable livestock manure treatment plants. Furthermore, standardization of statement calculation
for the actual cost analysis should be conducted and more detailed study is necessary to validate
this summary. Therefore, the application of comprehensive technology evaluation, which considers
LCC analysis, should contribute in obtaining objectivity and enhancing reliability for the
'Evaluation of Livestock Manure Treatment System and its Technology'.
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Table 2. Standard for present worth factor and annuity present worth factor

Interest rate* Inflation rate** Net discount rate

4.7% 3.13% 1.52%

* annual rate of time deposit from the Bank of Korea
** consumer price index from the National Statistical Office
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Fig. 1. Process charts of construction method for the treatment of livestock manure.
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Table 3. Comparison of construction and maintenance cost according to the construction

method
(unit : million won)
Construction method (100 ton/day)
Item
J T E B

Initial Civil/construction 1,266 1,767 1,959 1,530
nitial Machinery 1,434 1,313 550 1,023

construction —
cost Electricity/instrument 150 122 190 410
Total 2,850 3,202 2,699 2,963
Labor costs 54 24 126 110
Annual Electrical bills 64 33 62 77
Operation & Material cost 36 9 79 108
maintenance Maintenance 241 294 137 125
cost Administration cost 31 18 35 78
Total 425 378 439 498




Table 4. Comparison of LCC analysis according to the construction method
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(unit : million won)
Construction method (100 ton/day)
Item
J T E B
Civil/construction 1,266 1,767 1,959 1,530
Construction Machinery 1,434 1,313 550 1,023
cost Electricity 150 122 190 410
Total 2,850 3,202 2,699 2,963
Operation & maintenance cost 7,290 6,473 7,527 8,535
Machinery 1,413 1,293 542 1,008
Replacement —
Electricity 118 96 149 322
cost Total 1,530 1,389 691 1,330
Civil A176 A 246 A273 A213
Residual value Machllnt?ry - - - —
Electricity AT2 A59 A91 A197
Total N248 A305 A364 A410
Total LCC 11,399 10,738 10,542 12,397
LCC/ton (won) 18,998 17,896 17,570 20,661
s 2@ otk web B ATelAE AR
- w o] Wge] mp 4= st 9
e || cen200~'091 7he] EOlE WMEE 0.14-467% W
e 9B Mol WMPERNL ANT An
el o Fig. 33} o] J, E, B 39 A9 g ®
e R WL mzom geudw, TEMY F9E ¥4
e e fol gobd s o By Eol Hsl vlgo
T A =4l ol E7IFAM|7t
Fig. 2. LCC analysis according to the con- 7Hd Edvhe 7]1Q1g kAL AbRE T
struction method. a4 ow WA dolfo] HMEH ol A
FRA0R WSt o) FeAQe ¢ & VAHIHE A uibE AAH W Fad
2. LCC 2&E =M A1t 20000
LCC &4 ellA Fa3t 7ol He &de =
& B Eel M WEe ASF
of ol 1 gl g 2 ax Fo S
olm, =7k % weEle MEs aefste A iy ——
A}t o] Lcc BAE dAo A 7} T e )
2oL m o] 7EAE o5 Aelm® 3l Fig. 3. LCC sensitivity analysis according
&3 e B33 947 ZIEH AdRE to the change of discount rate.



R
R

5=
=

R

oJ/

pinl
s

o_]/

(1.52%)

uhEko 2

H 2 HW 17,570~

o 2A EFWo

17,570

ho] o)A (4.7
1xe]
o].g_

I

44

(3.13%),

=z
RL

- A o), 714 (q0d), A71A

=
T

7
d/=

[e)

1057 00~°09) AHHES o] &
3|

Fasd) o= 71FEsk

48 E%
18,998

%),

o 3]
A

I

(o2 e}
=< })]:7

2R A] %

A

-

Fu

ke

ol oMl o] ItEER AHAlEe A4
Aol dis] Lee w49

i

o
i

ol

ﬂ%mﬂ%m«ﬁgﬁeﬂ ﬂ%mw%urmaaﬂmm%ﬂamﬁaa% wﬂm
T MM T I - ™% T TR
=R T BET e oiw TN Gglghadd I
ﬁoﬁT%%_z_ﬁ%%@i aﬁ%gmugwﬂpaiwﬂ oy 2
= N of oo o T R B T T <
PUSRITREE i e R ] fo
RN ER Tl Py TRy T _BHT e
R R e a PR P T o n Ty W T
i}ﬂﬂuﬂmﬂ_z,ﬂﬂm‘_oi?m»mu%ﬁ%&rﬂﬁgWaiﬂﬁloﬁ 0 X
of N Mm T oy T T T g N ool o X or 0 R
- — T —— JlL ~ ‘Iﬂ E#E\mﬂ o —
XﬁMﬂOO7MA@IHTOE&IOﬂeﬂ|Lﬁ Cnmavﬁ 303!21__/! O“_o w
T X oamoH O3 TE T aN o liwa - = 2
%o W Sl & OPmmg Ty X L g® g - 3
.A\lﬂo‘ﬂlLL:.AO LMH wloﬁa X \a‘l_ﬁl;AL.‘I,LI\LI Ol_ mmu,ﬂwx_
TN ETPE AT E T T gt TPV LN <
R TIE i  aall  Tl SV R o R L -
P Ko PR TR OB U LT D P T T .
N LK REY 5 SR ER T BT L i
N Ho Ho B R w S _ s _ oF mogt H .
Mo E O X o Mo X T W ) of S —
f X HmTT MWRNW BHTTRAFNIWRS X
WRRT T T B R o NT ST RK S N
oTn wETEEC AN R
AR o o BT e X T o~ o AT o~ B
5 R N T oo e < ﬂ.nuﬂormﬂmmA_éT M
Wﬂﬁ%.%AQ_%?%E T T Sy e w Sl
w B Qodrn TP m T o R
b X o B E g Ky S D I TR
I S S S S NI P N I
dﬁ@iﬂ%zilwwﬂfﬁ ™ ﬂﬂi%ﬂﬂmﬂ&mﬂ@r N g
AL a N - o) Mo Jjo 7 Ho —~— ~— m
PRELERE P LT By SESETTREL_NET d
~ ~ - o K = =
bEa e 23852 . w® TP T TR S T T8
BN 0 e —_— T
o E o F BT I R e e
= gﬁdr% S R T 1 dlo K & m S HE Ty
1 — — iy 0 n
%mﬁfw%ﬂmﬂﬁaom% PEezsr = hadns 22
o _wxzw o5 — o 2 o B N
PHOT T g B O BT R PNE T S o
NoBS o ! Ho o o ™ R om e ~ &R 5 )
TR Wooo m oo T ool %o e 2% AR R T EF O
T H o T HT N TR M T T o0 BEWHKT N PN X

.,

=y Alsd A2



I

N
>,
1z
3
o
2
E
RS
2
3
=2
A
e
fols

pp. 715-718.
L RFE, AAE, BEEL 2006, LCC EA
AR ZA2E ] A

20065 Al &=

o
Ku) f-
<
(o
=
ok
&%
tob,

=)

=3 pp. 599-30
M2, 1999. 7FE A el o] Al B
=744 22 3%, pp. 53-72.
Ab 1999, AES] Eho]EAfo]

. r_?g“
o R X ;TNF

[ 2

oy (m of
M
2

>
X
1

Fed . 2002. A AVEQ]
sl LCC #A4dxt )
, detdEss| =2y FZ24, 189 8

0
1

O

S

5. 2006. LCC 4<%

st EA YA Y] AAE A

o3| st g =y A6 Al

, pp. 557-560.
A, 2004, AofF7)

kel AT F4

Bop o 2o oo oo ooy O 2
ML E D ﬁ
i)
o
o
o
o
o

r) [‘10 }Ol' l‘-?i 1> of =

e Ay

10.

11.

12.

13.

T2 = A23E Al1E, pp. 73-86.
A 5. 1992. AAA LCcE Hg A

Foll w3 AT

4/, 2004, EOlE Abo]F AAE
AAl RS AR SRR A
AlZaglel] gk 1, iRk 558 =
AEAl 209 35 (18535 pp. 201-210.

& o, AV 2001, 7FEE A
W oug3 e A4, w949 - A
YA 28 23, pp. 364-382.

I



