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ABSTRACT

Trend of Clean Energy Industry and the Prospect of Its
Expandability to Agricultural Sector

Our country has very little natural energy resources and has a very high
dependence on energy imports. Over 95% of all the energy used in the
country comes from imported fossil fuels and therefore we have no way
but to show sensitive reaction to the impact of oil price increase. The
usage rate of renewable energy, too, is low at more or less 2% and its
supply rate in the agricultural sector is also very insignificant. In this
regard, this research was carried out to review the trend of the clean energy
industry and the support system for clean energy and derive more efficient
ways of expanding the supply of clean energy in the agricultural sector by
analyzing the state of substitution and the expandability of clean energy in
the agricultural sector.

Even though our country accomplished a considerable increase in the
number of manufacturers of renewable energy, it is evaluated that the
technology level of renewable energy production is below the level of
advanced countries, while the localization rate of renewable energy is
estimated to be not more than 54.9% on average. Despite the growth of
the renewable energy industry, the supply rate of renewable energy in the
national economy as a whole stands at a considerably low level of 2.5%.
Of that amount, the supply rate of renewable energy in the agricultural and
fishery sectors is only 3.2%. However, the supply rate of renewable energy
in the agricultural sector is anticipated to increase by 22.9% until 2015 and
by 40.3% until 2020 from the level of 2010.

The use of renewable energy is forecast to increase significantly in the
future not only in the whole country but also in the agricultural sector, so
it is necessary to prepare an efficiency plan for its realization. As a
concrete plan, we need to take the following actions.

First, the government subsidy for the supply of renewable energy
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should be expanded. Currently, the government finances the reduction of
farmers' management cost burden that results from increase in oil price and
agricultural material prices. The government also allocates the budget to
improve the efficiency of energy use. Under such circumstances, farmers
need to share the burden of installing renewable energy facilities which
require significant initial investment, but realistically there are not many
farmers who can afford to share the burden. Therefore, it will be necessary
to expand government's subsidy.

Second, continuous enhancement of renewable energy related technology
is required. The most urgent task is to improve the technology related to
facility manufacturing, followed by technologies related to system design,
post management, and installation and construction in that order. As the
differences in importance among these technologies are not significant, the
efforts to improve the overall technology should be preceded to accomplish
the synergy effect from the expansion of renewable energy supply in the
agricultural sector.

Third, it is necessary to convert the farmers' perception of renewable
energy. As farmers' will to use renewable energy can be intensified through
site tours of already introduced facilities, it will be important to organize
various events or presentation sessions so that farmers can see and check
the facilities themselves.

Fourth, self-improvement by renewable energy related companies
should follow to decrease the installation costs. The self-improvement
efforts include introduction of automated facilities and improvement of
management efficiency and localization rate of parts and materials.

As the supply of renewable energy in the agricultural sector can be
further expanded through efficient implementation of diversified action
plans, it is anticipated to significantly contribute not only to the reduction
of farmers' management cost but also to the preservation of future
environment.

Researchers: Ki-hwan Park, Woong-Yeon Lee
E-mail address: kihwan@krei.re.kr
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1 = 34,600 | 1475 305 525 789 165
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6 B 7400 | 1478 6.5 9.1 13.9 3.2
7 =9 4,300 75.3 3.7 36.2 14.4 14.6
8 7ot 3,300 70.2 2.9 76 18.1 2.7
9 ol g o} 2,600 | 1106 2.3 9.8 12.4 4.0
10 A% 2,300 72.0 2.0 165 31.0 6.6
11 o A] 5 2,100 91.9 1.9 3.2 10.1 1.0
12 Zeg 1,800 97.9 16 9.4 31.3 35
13 B 7 1,600 | 1783 14 0.6 29.6 0.1
14 Ao 1,000 625 0.9 33 40.0 1.2
15 SRS 800 51.1 0.7 12.9 42 5.2
16 ol =y A o} 354 94.5 0.3 1.1 79 0.4

17 wolgslar 125 - 0.1 - - -
18 o} = 3l E] L} 80 ~ 0.1 05 0.1 0.2
19 3k 20 - 0.02 0.7 249.4 0.3
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2

kil

1 G20=7F % Aol ARe-tolgtulol Ay Al9], AH QL G20=7t= oFYA T
HAFEU) W AAY AR Fxol] & HF5E AAsnzE 8.
c o A B T 201000 A A Q&
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1. AAANYA Ak A
1.1, A F™HUR M

2020'd 4.2%, 2030'd 5.7%° =23le] Ao w o] A3 ZA

A9 el Xe 13 oA diHl AR AFNYA] BlF 20154 3.6%,
[EiR:IS
1;;-0 74 o= x%ul—ﬂu} :LE]L]— 3 3) X%xﬂ o 74].:_}4 o7 = =X L].Uq}q zsqx]]q.

a2l 5-1. AlLjg|2y AR X 22 AV =2

EH

35,000 ~

TMTOE

30,000 -~

25,000 -

20,000

15,000 -

10,000 -

5000

2008 2010 2012 2014 2016 2018 2020 2022 2024 2026 2028 2030

Z: Baue 7]59tS E Business as Usual.
A5 AN AR



22 AANA B AT 2 FARE B 0

2o AR P E AL FAT AF 201539 F oA v tin] AA)
Ao JA] H|FL 4.3%, 20201 6.1%, 20303 11.0%7HA] 453 A0 Z o
FE T

—

2008 2010 2015 2020 2030

12k U A (M RFTOE) 247 253 270 287 300
212 Aol A (I TOE) 6,360 7,566 11,731 17,520 33,027
H] (%) 2.58 2.98 4.33 6.08 11.00

AR: AN AAR

oleg} o Exy gAE AE 2A7IAC0,) HESATHES 2008
1,711%F tonCO,91A] 20154 3,171%F tonCO,, 20204 4,745tonCO,, 20304
8,996tonCO, = 20083 thH] 53uv} =Y = AL AC=E dad.

52, AMMMoHAX] 22 =% M4 Al CO, &ML

©@9: TonCO,
2008 2010 2015 2020 2030
2= | 17,114,055 | 20,477,717 | 31,709,162 | 47,453,022 | 89,961,039

AqUuAdeE Zxdgs dHEd, dA HArs TAA He| Ly

g
1, g, 38 & A ABAUA Sz Aod dnfolrt. o]
et sjFAdA, A, BhFE, T8 59 S7Hel =4 yEhd= b,
A BT =2 A= FH IS WE AoE JddEn
Hpo] oA o] - S7HES s delvAy A E, BjFEe] vls| A
Hog g2 Holu, /M2 7 B ALE dHH v 53, #

o] QA A 20084 52%F TOE|A 2 5%3 2149 TOE, 20204
4215 TOE, 20304 1,036% TOEE =LA =718 Aoz oAttt o]

Ol\)



8T A AR A B wdEE s et 53

i

we} A ARBA A A 2A 8= HF0] 2030 31.4% 2 H7|E H]
$(33.4%)% vl A S7HE Aol

£ 53 ANMoIUX HY 2E Mo
@9 ATOE, %
CEE
2008 2010 2015 2020 0% | i
33 0 63 342 | 1832
koﬂ b
e (05) 05) 05) 2.0) G7) | 202
59 138 313 552 | 1364
==l y
o -3 (0.9) (1.8) @7 (32) (1) | 193
- 106 220 1034 | 2035 | 4155 51
R (1.7) (2.9) 9.2) (11.6) (12.6) :
518 087 2210 | 4211 | 10357
Htel 2. ®D | 130) | (188 | (G100 | (G4 | 146
i 946 972 1071 1.165 1,447 Lo
L (14.9) (12.8) (9.1) (6.6) (4.4) :
- 9 43 230 544 | 1261
A 0.1) (0.6) 2.4) (3.1) 38) | 2
0 70 393 907 | 1540
\3 y
R 0.0) 0.9) (33) (5.2) (a7) | 196
. 4688 | 5097 6316 | 7764 | 11.021 0
= (73.7) (67.4) (53.8) (44.3) (33.4) :
A 6360 | 7566 | 1L731 | 17520 | 33027 Tg
(1000) | (10000 | (1600) | (10000 | (100.0) :
S 258 2,98 433 6.08 11.0 -

37 AANAYANIA FF 2 F-3A4 = RPS(Renewable Portfolio Standard)e U475
ol e] WAAAAZ stdF Ao FHbHEe] dA HIE oS Al
UAAYo g FF3ESE Fslste Axolth



54 BFAUA 29 AT W FARE O3 gl

SHA, AAABAUA] AE A AP, FE ke JA A
YA o]go] g o2 ot Aievbe AA ] 56.3%0]1H, HI=T
AoZ He 97 329%, #4a vHlT2 10.8%°] 12X Ut} A4
HE2e AL ERZY] 27t 7tsds 7P =4 B 19™(70.0%), T
0] O] IFAZAE(61.5%)% AR ZAEUT. vhd, AsiH deje}
FNEIERZS F7t 72 47t 43.6%, 50.0% = YERY dH o=
HEEo] A HolAA &5 Ao o

E 54 22Lbe MA AMMoUR e 23 EHtf JHsY off

99 %
7t H] 52 A Al
Al e 43.6 38.5 179 100.0
Ho| Q7 A ERHE 61.5 30.8 7.7 100.0
A G| EH = 70.0 22.5 7.5 100.0
S7Es EH T 50.0 40.0 10.0 100.0
3 56.3 329 10.8 100.0
g AT A AE A =A%
12 sYURE 5 Y
AAAAA ] FAFE HFS A 3% W2 =53] vug FF0

O, @% 57 AA 13 U4 F AAAAUA HFe] ZA FF Ao
2 alggel meh FYREE olo] GFL ol nFo] FYY 5ol
s

SRR AAYAUA B G b5 Bal 60%el 7 AR
HoUA) AT QAVE B Ao ks Tk oA Sud A



8T A AR A B wdEE s e 55

i

oz gt #d AE/LY Hi dd S7HES AR, 201596 =

2010 ¥l 22.9% 718 AL Z o=, 20208 5 tiH] 40.3%
g Aog Awsia
19} 2ol dE7bs0
= olfr2s AF
A8l 7H4 &5

3] 49
o},

o

¥

0>'
ol

o A?L

I 55 g% s¥FEel UdMdoudxie 25 Y

=29 %
20109 oiH|
2015\ 2020
dd & 22.9 40.3
Ag: AAAAIA AR A 2AAT
2. RFE AAANYA o8 &4 et
o Aol AAAUIA Y AY T, TeTE A, FHFE AR
MX] A @83, g 7ted TS ARy oY A% Fo HEE
F3l AAAANGA Y FHFE BREE SHE Adlehe 89S 798 £
Az, A AABAUA #A TErE A9, 409 oA B, sEF
ol thek AR A mof, A AXHE Ao o2 EE ot
etA 2 AdMe 22 FAHES 7IRE FHFEY A A4

27 Aol AT IS YR ANSNTA Be el AN YLE
AA7 BA6] FARE A e 74A @A7 A Wgel g
Aol Tholokd SATAE ARsks Aol Basith oled
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ovl, thee] 47k Fel(Axiom)E WHFOE o]£H mFo] HgHCh

AR, J44 (reciprocal comparison)©]tHF-2] 1). JALAAA= FL3
]
o

Az g % ool ol gEvlnst bssta, 1 459 S AEE
UEt 8 4 glofel @tk olel® ASAEE 45EAS BEseol @

t}. dE So] A7} BRT xHE 2831t Q4EeH, BE AR I/x
F T8 Aoz Qg oo} gt
E7), %24 (homogeneity)°|TH&2] 2). 849 FrE - ¥
A X HEE Fal Ldsteof gt
AR, &4/ (dependency)©]th(F 2] 3). St AlTY 8425
AZe] Qo sl F&Z olojof gt ey AAITY B
sl QAT 9AS 24E e AUE FoT Hub e
£ SHoA M2 F#go] glofof st
A, 71t (expectation) o] TH(F-E] 4). ASTEE TR BE AMRMS
SHeHA Eehstal vkar 7Hg gk
ol 2o o229 FYE HiEOo R A AMAAR FAY BF 2 ¢
BATS T8, o E AEA a4 7He Auivia 2 3

=
=
gt B AdiHal Axs 97te® thro] SARTHH, 77te
s

. N - - 1
G2 ik = o) vl AL JUAH FLEE a7 S, o= 2

ij
¥ 78k

A ugE A Tt 2ol HF BAe FHOE IG5



Ea W; = new; (4, jZl,---,n)

G W AT Ses 2ol FAs,

wy Wy Wy

SR A3l A= nwld wE T

.
o]

F 3
71 w=lw, wy, - w, ] FE A S AFAHH, n2 FE A
o afrAolth. 2 AHPAX = B7H7E &9 wE Zar, g
el ejste] & HWrHE & fle AeE 7] i dAle o
&3 2 Ao wE FAIA Ak F, A g A9 7t Q4 4
& Me wE REUT P& Wl o] FHES 48 3, o] HPY 715
FAA we O AL olgste Atk
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1= DN - R B & R R RS
A7 Ape B nB T Z2AY A7) ol AR AT noll 2
Hahe FAFS Aouug Ae) £A50] AL Aty B &

PN

ATk olHg B e thad Zo] A A4 (Consistency Index:

CD$} ¥ #/dH]E(Consistency Raion: CR)= 3l T+& 4 Slth

A
(n—1)

CR= % x100% (&, RI= @A (Random Index)E <] 7])

—n)

Cl=

4 L84 ¥l 10% ool & B T Aol wyE 2 daAo]

XEE

ik

U2 TRE HIHHE

B ATANE FYREY AAPANUA BT FHE A Yoz A
AYAUA B 1EFY, FHA A, IR A9 i, v

I 56 sUFE UMYX ol =Hof geto] Bk Hota=s
ALAS A2AZE F2 e
Azgl A Ve
N AA AA 7=
Al AR #HE 7] EA) l

A Vs

AT 58 33

FEYL oA 7] = A AE
243 5 A= Fel

T Hx s S

Ao A 2 TH I

A A e st

- A =AkskE AlaL

Hlg st A AFEass =1
Aest A =9
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2.2. NI &dal 2ot

# 5-8. soldoUX|ol2=E=tAEel EF MEFY A=

2009 7+A] 2010 2011 2011 o] % Al
Al 52,000 265,500 224,060 979,000 1,520,560
o 15,600 139,650 125,450 533,700 814,400
A ] 15,600 59,650 45,130 213,700 334,080
& A 10,400 13,100 16,700 35,800 76,000
AR 10,400 53,100 36,780 195,800 296,080

AR FAFAAFER, (YRAAA DAL, | 2010,

oj9} o] FHHE =
& A goeln, ALY Al AR LAY A5 BE 80% (5L 60%,
AW 20%), AHEE 20%2] AL = AN E A Y, F}

T
o
A
(o
frtt
>
hin's
tlo
fll.
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©
1t
i

EH% H}o

[ R EA

o BF Ae FEsge] gof AFH 2025 FAL Aol ¥A ¥t

Age] A9 AXH|7F ha 109 9, ©] F 20%2 29 9& AR of
Sht, E7F YA 29 Ao Fdo] AFs] A HABRE dA FF
oAM= AldAE|o] o] & B ARFEAH WAFE AEEE ARG
A Z o)A 3l 71Zo] 3P kg 4009904 20%2) 80 BE HZE7} Q)

3

tgol 5 FA AAAE AIAYEA o) whe] Al e
o nzE ALY FHo| IR W AAAE Wobk A FA A7t 2
& A= EAB deb FYREY AAYIUA BFE FIS 99
AE AR REE FAURE H2G A RPRS FuAdos

Ak A9 7%
Qo8 AW E 60%, AHH] 20%,

A 20%
A AR AN
(F=rgolE Aol A& A1)
A 537 = (H=E 30%, &4 20%),
A1) 30%, AHEH 20%
(&, &4a2 3%,
A7 A A2 A QDAY 3dAA 7d EEEE)

WEAT 2

Az FHFAAFR, TEHFAAIAIBALA , 2010.

an
oY
re
ofy
o
oy
rg
E]\I
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222. A4239Q #d J|& FA
A7t Aol F HAZ Fasita sk ARy uR] #d 7)<
e Ay Tle 7kl Al AR sl T Al JAZ AAEHS e
o, th2o] A|=E A 7], AT Vs, X 2 AlE Ve £oE B
E 5-10. AEXH M MoHX] R&D FZl s &
o 9 o
of| 4k
=3 ALl ™
A HH3 2009 2010
T3S 7] 2 A H 7] & (A A A
713 7] 2D A 7 E (A A A ol 9550 9550
g et g =D
o T8 T4 Z . A& . o]l& A&
ﬁfﬁg FaoyA A 17 - o] 7& 9,500 9,300
2 7] <= 7k =]
ool A E S H7)E MR A A ol U 2] H-oF) 2,765 3,105
| ZF npo] Qo x|3 A 800 1,500
TENEA  |whuteledy A Ay 2,200 3,050
e | BT A 2 op) 1,030 1,009
ST Lk gheks) e ) (A A Aol U] %] Hof) 130 180
HAP o HA 3 2 Non-CO2 47124
g% |AeEAgEon 6,927 | 7500
H71E A YA 1,680 2,400
ol Al Ag3l 7] 5,300 9,500
TEHFE | FddA] AEAEH A 900 1,100
g Fufo] 2o =] 7] & 2,724 4,180
BAARA | E AT s 7,685 16,375
A AR 7] &N 205,600 | 240,051
Al Z A x| o]z okl
2478 MAA A Q1= A _ 9,740 9,000
A A Al U A A 8] Bog 7 9k = 4,140 3,700
FARA Y A=A §A 36,631 53,000
Al 307,802 | 374,500
A5 AXNAAR - FEHFAAE 9], THEX AAYA A R&D FAA 3, , 2010.
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