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Abstract This study analyses the macroeconomic effects of the direct payment system (DPS) for environment-friendly
agriculture in Korea. We utilized the applied general equilibrium model (AGE model) for the general agricultural
sector as well as the environmentally-friendly agricultural sector. We considered several scenarios based on various
direct payment amounts to measure and analyze economic impacts. Scenario 1 considers the current direct payment
system. Scenario 2 examines an additional 5% increase from the direct payment amount in scenario 1. Scenario 3
reviews an increase of 10% in direct payment amount while Scenario 4 considers an additional increase of 15%
compared with Scenario 1. Lastly, scenario 5 examines a 20% increase in direct payment amounts compared with
scenario 1. In addition, the baseline considers conditions prior to the introduction of the direct payment system. The
simulation analysis results show that capital formation, production volume, and labor productivity increased in the
environment-friendly agricultural sector. In contrast, employment in the environment-friendly agricultural sector
decreased. The price of environment-friendly agricultural products following the introduction of the DPS remain
consistent with the price of environment-friendly agricultural product before introducing the DPS. This results from
price elasticity of supply and demand are inelastic, and there is no change in the income of consumers during the
analysis period. However, additional research is necessary for improvement of the model using complementary
statistical data for the environmental-friendly agriculture sector.

Keywords : AGE Model, Environment, Direct Payment, Economic Evaluation of Direct Payment, Macroeconomic
Impacts, Environment-friendly Agriculture
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LOG(IDR_EN)= -2.01869
(-3.78736)

+ 0.533033*LOG((G_EN_L+G_EN_DS)/GDPDEF_AG*100)
(2.721627)
+ 0.801147*LOG(G_EN_D/GDPDEF_AG*100)

(5.416696)
- 0.00206*(100+R_AG-GDPDEF_AG_CH)

(-0.47434)
- 0.30414*DUM ID_EN

(-3.87767)

R = 0.9964, D.W. = 3.23147
O At
LOG(Q_AG_EN)= 2.043837
(26.0028)

+0.722514*LOG(EM_EN)
(9.211668)
+0.251377*LOG(CPS_EN/GDPDEF_AG*100)
(3.746248)
+0.018291*LOG((@MOVAV(G_EN _S,3)/GDPDEF_AG*100)
(0.705795)

41

-0.33639*DUM_Q EN

(-2.70698)
R = 0.997616, D.W. = 1.793953
o 74
LOG(P_EN/GDPDEF_AG*100)= -3.16458
(-0.91873)
-0.01996*LOG(Q_AG_EN)
(-0.52155)
+0.791723*LOG(NDINC/GDPDEF*100)
(2.921333)
+0.118239*DUM _P_EN
(2.123809)
R? = 0.933789, D.W. = 1.303886

O HAA
LOG(EM_EN) = 3.126094

(0.778287)
+ 1.092645*LOG(EM_EN(-1))
(11.26331)
-0.50264*LOG(WAGE_AG_UNIT/GDPDEF_AG*100)
(-0.68788)
-0.61982*DUM_EM _EN
(-3.00892)

R® = 0.994314, D.W. = 1.682493
O FHU=
LOG(WAGE_AG_UNIT/GDPDEF_AG*100) = 0.551272
(0.424775)
+ 0.087773*LOG(Q_AG_EN/EM_EN)
(0.328781)
+0.775303*LOG(Q_AG_GE/EM_GE)
(1.362568)
+0.578327*LOG(WAGE_AG_UNIT(-1)/GDPDEF_AG(-1)*100)
(2.238259)
R® = 0.900837, D.W. = 1.966962

Table 1. Variables in Equations

variables contents sources
GDPDEF_AG | GDP deflator of the The bank of korea
= agricultural sector
The rate of change for
Gé)I_II)DEF*AG GDP deflator of the Calculation
- agricultural sector
GDPDEF GDP deflator The bank of korea
Ministry of
Environment-friendly ﬁnﬁﬁekgf; Tr(i
G_AG_EN Government’s .
- - . (statistics of
investment and loan . .
environment friendly
agricultural products)
- Direct Payment for
G_EN D Environment-friendly “
agricultural sector
- Create the district for
G EN L Environment-friendly “
agricultural sector
G EN S - support soil «
- - conditioner
- support distribution for
G_EN_DS Environment-friendly “
agricultural products
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Ministry of 5 AuEAE 201083 199 4,006hacll A 20143 10%F
- support Livestock Agriculture, Food oy 7hs = AR A 2= 5=
= AFA —
G_EN_ LM Night Soil Treatment and Rural Affairs 46haf 48.4% %o ]—’\ AL, % H H“ —101] 1 ]— ]o}
Facilities (Project management H=%E 20109 11.3%°]9 Aol 2014\ 6% F=Oo =
guidelines _ _
g — T8 gt A0 ek
Fixed capital formation The bank of Korea B
IDR_EN of Environment-fiendly | 1¢ b1 O e Table 25 HY I4% AEF F9L 20109
agricultural sector ’
S 376910041 A 9357k B ALAT (a5t o o] A%
xe 'caplta 011:[']8“0]’1 The bank of korea, N 7 =] SK| olE Ao 1)
IDN_EN of Environment-friendly caleulation. nominal OH 1 _1_0}‘0:] 20143 165 —r{_oﬂ ]‘\:‘ o=z L]'E]' b3
agricultural sector ’ . A hx7k= 2010 119 6,38235004 20143 2%F
Interst rate of policy Ministry of B
R _AG funds on the agroforestry | Agriculture, Food 9,557§i T‘v:q 74.5%7 ]’ x4 1—/\3} al, 2014 X]%U\i@
sector and Rural Affairs © 20109 BT} 69t 7.935ha Zﬂ»}l\—(72 8%)6} ou}
r Market interest The bank of korea -
PE—— 5,383ha¢l Ao & vpElutth o)9f e s we A&
agricultural products
production of AT s 187 A e gl Bhe Ao
Q _AG_EN Environment-friendly FAO, calculation ; ~ or o)1= —
14 o] % ok o]= H| & =2 o|=1H A 7
agﬁcultura] sector = 2009\_ ]‘l‘ i O 1T vo Xﬂ ‘ﬂ] ]Oﬂ Iq'\— o v\
Main statistics of —/;\—Oﬂ Lt]f% Ogtﬂ:gi > Oﬁ?—h:]'
Agriculture, Food
Employments of and Rural Affairs,
EM_EN Environment-friendly statistics of Table 2. Direct Payment Amount for Environment
agricultural sector envﬁronment friendly ~friendly Agriculture
agricultural products,
calculation Division | 2010 | 2011 2012 | 2013 | 2014
Capital stock of -
CPS_EN Environment-friendly ;ral;iull):ilgn()f korea, supporting
agricultural sector ( .“lﬁmd ) 376 302 294 243 165
miilion won
Environment-friendly 1;01;50?%;:;;:116“65 supporting
P_EN agricultural products Corporation, farmhouse | 116382 | 87979 | 59,759 | 44828 | 29,557
priee calculation (household)
wage ag_unit wages of agricultural Farm household supporting
- sector cconomy census area 93,318 71,766 48,921 37,080 25,383
. Import of agricultural Korea International (ha)
im_ag .
products Trade Association provided
NDINC Natlonal disposable The 'bank of korea, unit price 217~ 217~ 217-1,200 | 217~1.200 | 217~1200
income nominal (thousand 794 794
won/ha)
-1 = o = ==
3. 2etd ML H XEXE
4, XA sHXIZZo] AMH
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. =Rk
A Folon], WA FAHE AAelA AA| ks HEE
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3 3}k 19 =0 213} A A % AU - = .
el T3k 20149 Vo ®2 S FAE AA Ak o gk Al Eelo] S Attt 715 A W baseline)
T 5 wAEY HFo] 58.1%, AF A= BT 205} oA Aoz AR, At
o O 710 =ALE 0/,0 g 7|Ee B ‘_ = =
30.3%, T715% F4HE 11.6%°14, 2010 ] T = o7 Table 39} o] 717} AAsIAt) 3] AU
T 55%, T 40.9%, AT AT6%NE A2 S F o 51 gug AF/1E 44 A2 96 B
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Table 6. Impacts of Environment-friendly Agricultural

Table 8. Impacts of Agricultural Wages (index: 2005

Products Price (unit: won/kg) =100)
Division | 2005 | 2006 | 208 | 2010 | 2012 | 2014 division | 2005 | 2006 | 2008 | 2010 | 2012 | 2014
191L1 | 18127 | 1,726 | 17524 | L3418 | 17110 413.8| 3925 | 413.8 | 3940 | 4152 | 5526
baseline baseline
S | Ay | @ | o | Lo (52) | 54 | 48 | G4 | 331
1904 | 18093 | 17866 | 17486 | 1356 | 17023 4157 3975 | 4252 | 4095 | 4329 | 575.1
soenario 1 scenario 1
52 | (13 | @h | 122 | @09 “44 | 70 | 37D | 67 | 329
19093 | 18091 | 17862 | 17482 | 15352 | 17017 4159 3979 | 4260 | 4105 | 4341 | 5767
soenario 2 scenario 2
2 | (13 | @h | (22 | o “43) | @D | 36 | 67 | (328
1901 | 18088 | 17859 | 17479 | 15347 | 17012 416.1| 3983 | 4267 | 4115 | 4353 | 5782
soenario 3 scenario 3
3 | (13 | @n | (122 | @0y “43) | @D | (36 | 638) | (3238)
1990 | 18R6 | 17855 | 17476 | 15343 | 17006 4162 3987 | 4274 | 4125 | 4365 | 579.6
scenario 4 scenario 4
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