KOREAN J ORGANIC AGRI 455
Volume 23, Number 3: 455-467, September 2015 ISSN 1229-3571 (Print)
http://dx.doi.org/10.11625/KJOA.2015.23.3.455 ISSN 2287-819X (Online)

= 2de R0 B LAss 75714
_]

The Analysis of Regional Economic Feasibility of GHGs Reduction
Technology in the Paddy Rice

Lee, Sang-Ho - Park, Woo-Kyun

This study analyzed the regional economic feasibility of greenhouse gases (GHGs)
reduction technology in paddy rice. Firstly, the impact of GHGs reduction technol-
ogy on productivity, emission reduction, and costs is different from region to
region. Secondly, the water irrigation system contributes to productivity, GHGs
reduction, and water reduction, but the profit of paddy rice will decrease because
of increase in fixed costs and variable costs. Thirdly, the economic feasibility
shows that water-savings plot has a 1.41 in a benefit-cost ratio.

Key words : water irrigation system, greenhouse gases (GHGs) reduction,
economic feasibility
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Table 1. The emission and emission reductions of GHGS in agriculture, forestry and fishery

sectors
Division 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020
Agriculture, forestry
Emission and fishery 30.2 29.9 29.6 29.3 29.1 28.8 28.5
(million ton COse)
total 694.5 709 | 720.8 | 7334 | 747.1 | 7614 | 776.1

Agriculture, forestry

Target reduction rate “nd fihery 01| 17| 29| 34 4| 46| 52
(%)
total 5.1 10| 138] 162| 191 231 30
Target emission | Agriculture, forestry | o )15 1 g g | 120 13| 15
reduction and fishery
(million ton COze) Total 354 | 712| 996 | 119.1 | 1427 | 1761 | 233.1

Source : Ministry of Environment (2014).

< A =1 I, sehhls A7 7HE5Es AE Fol Ath

FAE 2020 71 90%°1H, o] 38l 142HE COxed =47}
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Table 2. The emission reductions of GHGs by indicators
(unit : %, thousand ton COse)

2017 2020
Division Indicators
Target |Reductions| Target |Reductions
Intermittently drainage rate (%) 88.1 72 90 142
Quantity of chemical fertilizer (kg/ha) 203.9 49 188 93
Energy recovery facility 21 21 30 30
Agriculture, Livestock (number)
excretions ili
forestry and Resource recovery facility 150 3 180 203
ﬁshery (number )
Quantity of bulky feed (thousand ton) 2,859 58 3,204 73
New renewable energy facility area (ha) 1,500 249 2,375 383
Energy saving facility area (ha) 7,753 320 10,050 470

Source : Ministry of Environment (2014).

SEuete] ¥ Aol A EASHE WEH(CHy) BlEF2 1990 o] A&H o= 7t
&3k FAE Bola Jth ols =W AuHA S AV Mg F 8o F Agsta 3l
o 227b 2 wlE S 1990\ 12,0843 E COx-eqoll A 20113 6

oldol Z&dA=S & F UtKTable 3).

1d

Table 3. The change of GHS emission by rice cultivation
(unit : thousand ton COs-eq)

1990 1995 2000 2005 2009 2010 2011

Emission 12,083 10,147 9,238 8,118 7,306 7,073 6,813

Source : Ministry of Environment (2014).

Table 4= AGEZ & 25U A4, &79ES UEPATH 10ad 2FY0] 7HE 52
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ol 7T1AYe = 7MWk, I veo2e A, A, A7 o= Uewt 25U
A LS AL & ] A EAS AT R Z 5ol 1029 281U R TH
A UE L, O gEoRE S5, A71Y woln Aol M Bl Ut
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Table 4. The regional profit of rice
(unit : Korea won/10a)

Division Gross income Cost of production Profit
Gyeonggi-do 1,007,250.8 763,026.7 2442242
Gangwon-do 957,042.2 752,244.3 204,798.0

Chungcheongbuk-do 972,596.0 710,651.4 261,944.6
Chungcheongnam-do 1,012,183.0 813,082.9 199,100.0
Jeollabuk-do 996,026.9 802,736.8 193,290.1
Jeollanam-do 948,887.4 761,964.6 186,922.8
Gyeongsangbuk-do 1,048,253.5 767,684.2 280,569.3
Gyeongsangnam-do 951,621.5 785,313.9 166,307.6
South Korea 989,120.5 773,789.4 215,331.1

Source : Statistics Korea (2014)

=1 B3] o mE AL, 247t S, S5AE T, A
AW o33 ZTH(Table 5).
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Table 5. The benefit and cost by rice irrigation system?)

Production GHGs Water . Watt?r Cost of
s . . . . irrigation . Labor cost
Division quantity emission quantity device chemicals (won/ha)
(ton/ha) |(CO, ton/ha)| (ton/ha) (won/ha) (won/ha)
Continuously flooding 4.39 4.66 5.49 0 0 0
Intermittently drainage 4.59 3.48 4.43 4,000,000 480,000 470,000
Continuously flooding | 5 2.1 386 | 4,000,000 | 240,000 | 235000
+Water-saving
Water-saving 4.84 1.98 2.78 4,000,000 480,000 470,000

Source : Kim Gun-Yeob et al. (2014)

2) =¥ E3g A2 A GAEre G E oAl s, W ST S 13 (01Y ¥ 30¥
FH 10€3h) 453 dtddlel 455719 A & wrE A9 A 457 $¢ 23 em &
FROINA =EE ALtk AALR(EY 5 Aret ThHE EY vigo] dgo] Hojd &&
Al 2~3 cm BAStE =EEAITY] B, =l F2IAA & F017] HEH ot ¥, o 3 A=
NG FEHE FA ST o] FEE =EEAINIE A5 2TErrEsdAN] 5ol 7Hs
3Fth(Lee et al., 2015).

o)



460 g% uhe

(2

L4 ASHAME FAFEST dib] =ESAU ] 3 A7) 59.6% 18

LA 7} 27.9%2] =& ATER7} e o= EA}Q Aok A, = 9
FAIGS Aol vls] =ELEAUY] W 2rErEEdAIt A 22t
o} 82%% F71ehes Ao E UEtHth iAo g & w2 W& 247t W=
ELFAN7IA 1.98 CO,E/halE 714 2FA el A, 7S+ SAIt 7] A
g = 2.1 COEMalE =LA 7] B A2} vttt 24712 35 a3 A
e Aol HE] =ELFAUY] W 2rFTrEE LAt 7 AN A2 57.5%%} 54.9%=
YUEFSTHKim et al., 2014).

Table 6 tﬂ E3E] W2 E}E Xl%‘ﬂé THeTYe WstE RS o =9 &

A
o\ow—'

oft
flo
i

AR E =Y 1860 Y, 2/} =RLA Y= 27330, =ELAN)E 2474
Ao BT Pasts oz BAHUL:

Table 6. The change of rice profit by green house gases reduction
(unit : Korea won/10a)

Division Conimousty | mermitenty | Uy avig
+Water-saving

Gyeonggi-do 2442242 147,609.6 233,261.3 206,650.1
Gangwon-do 204,798.0 105,896.0 189,717.8 162,077.3
Chungcheongbuk-do 261,944.6 163,751.2 248,139.9 220,818.3
Chungcheongnam-do 199,100.0 102,710.2 188,541.7 162,031.6
Jeollabuk-do 193,290.1 96,164.2 181,406.9 154,565.6
Jeollanam-do 186,922.8 87,649.3 171,173.9 143,366.2
Gyeongsangbuk-do 280,569.3 185,822.8 272,968.9 247,198.3
Gyeongsangnam-do 166,307.6 67,158.6 150,782.9 123,031.2
South Korea 215,331.1 117,890.5 202,881.4 175,898.5

Source : Calculations by the authors based on Kim Gun-Yeob et al. (2014).

3) AN E W K7L F 1301 F 309 FH 10U3D) Hdhs WAlolx, =B A A
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Table 7. The benefit and cost by green house gases reduction
(unit : Korea won/10a)

Benefit of | Benefit of GHG | Benefit of . .
. . . . Fixed cost | Variable costs
productivity reduction water-savings
Intermittently drainage 48,966 1,180 116 48,800 94,999
Continuously flooding
. 88,138 2,560 178 48,800 47,500
+Water-saving
Water-saving 110,173 2,680 296 48,800 94,999
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Table 8. The economic feasibility by green house gases reduction
(unit : Korea won/10a)

Net present value B/C ratio
Division Intermittently Continuously . |Intermittently Continuously .
drainace flooding  |Water-saving drainace flooding |Water-saving
g +Water-saving & +Water-saving
Gyeonggi-do -927,500 -105,243 -360,711 0.33 0.89 0.74
Gangwon-do -949,459 -144,770 -410,119 0.31 0.84 0.70
Chungcheongbuk-do | -942,657 -132,525 -394,813 0.32 0.86 0.71
Chungcheongnam-do | -925,343 -101,361 -355,858 0.33 0.89 0.74
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Net present value B/C ratio
Division Intgrn.littently Cofrll(t)i:(lili(:llgly Water-saving Intem.littently Cofrll:)i(r)l(lili(;lugS]y Water-saving
ramage +Water-saving drainage +Water-saving
Jeollabuk-do -932,409 -114,080 -371,756 0.32 0.88 0.73
Jeollanam-do -953,026 -151,189 -418,143 0.31 0.84 0.70
Gyeongsangbuk-do -909,567 -72,964 -320,362 0.34 0.92 0.77
Gyeongsangnam-do -951,829 -149,037 -415,453 0.31 0.84 0.70
South Korea -935,430 -119,516 -378,552 0.32 0.87 0.73
= 23 B mE AR e Y] HsiMs =dE ZAAE =Dl o k=,
s A AR 2 AU 82 80%E AHIF B2 A A9E AAHE B
g A= Table 99 20HY) 27|H0t = LAN & 25 AGoA A7 7 W+
o] @& 2] wWEel AAA BdAdel de Aeg2 BAHAN B3 =AU = A7,
e, AE, AE AYoME dHe #Hoz Ueiuth et =EEA U S
B/C ratio”} A %o] 15502 714 27 BAEgon, 1 ggont 2 479 ot

Table 9. The economic feasibility by green house gases reduction : 80% subsidy

(unit : Korea won/10a)

Net present value B/C ratio
division Intermittently Continu.o usly . |Intermittently Continu‘ously .
drainage ﬂoodmg- Water-saving drainage ﬂoodmg. Water-saving
+Water-saving +Water-saving
Gyeonggi-do -552,716 269,541 14,073 0.45 1.49 1.01
Gangwon-do -574,675 230,014 -35,335 0.43 1.42 0.96
Chungcheongbuk-do | -567,873 242,259 -20,029 0.44 1.44 0.98
Chungcheongnam-do -550,559 273,423 18,926 0.45 1.50 1.02
Jeollabuk-do -557,625 260,704 3,028 0.45 1.47 1.00
Jeollanam-do -578,242 223,595 -43,359 0.43 1.41 0.96
Gyeongsangbuk-do -534,783 301,820 54,422 0.47 1.55 1.05
Gyeongsangnam-do -577,045 225,747 -40,669 0.43 1.41 0.96
South Korea -560,646 255,268 -3,768 0.44 1.46 1.00
4) AR AARANGA By S Sl Addd AT Alz=Hol 80%2] Rxge AU Al
7F ek mEbA] o] mRoAE 24T AE5S fld REH e AsEdy AR tsiAE H

80%°] HEge AT F¢E 7Hgste] AAES 248
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-552,716
-550,559
-534,783
-546,019

0.05

-567,873
-557,625
-552,716
-550,559
-557,193

Sub-group by significance level

-578,242
-577,045
-574,675
-567,873
-557,625
-571,092

irrigation
Division
Jeollanam-do
Gangwon-do
Chungcheongbuk-do
Jeollabuk-do
Gyeonggi-do
Chungcheongnam-do
Gyeongsangbuk-do
Average

Table 10. The analysis of economic feasibility of GHG reduction by Intermittently drainage
Gyeongsangnam-do
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Table 11. The analysis of economic feasibility of GHG reduction by continuously flooding
+water-saving irrigation

sub-group by significance level=0.05
Division
1 2 3
Jeollanam-do 223,595
Gyeongsangnam-do 225,747
Gangwon-do 230,014
Chungcheongbuk-do 242,259 242,259
Jeollabuk-do 260,704 260,704
Gyeonggi-do 269,541 269,541
Chungcheongnam-do 273,423 273,423
Gyeongsangbuk-do 301,820
Average 236,464 261,482 281,595
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Table 12. The analysis of economic feasibility of GHG reduction by water-saving irrigation

sub-group by significance level=0.05
Division
1 2 3
Jeollanam-do -43,359
Gyeongsangnam-do -40,669
Gangwon-do -35,335
Chungcheongbuk-do -20,029 -20,029
Jeollabuk-do 3,028 3,028
Gyeonggi-do 14,073 14,073
Chungcheongnam-do 18,926 18,926
Gyeongsangbuk-do 54,422
Average -27,273 4,000 29,140
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