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ABSTRACT

Prospect of Demand and Supply of Energy in the
Agricultural Sector and Strategies for Introducing Clean
Energy Farming System

Energy consumption in the agriculture sector increases annually and, de-
pending on increasing oil price, the competitiveness of agriculture is
threatened. Accordingly, it is time to positively search for the development
and utilization of clean energy to solve energy and environmental
problems.

The agriculture sector continues to use 1.8% of national energy
consumption, but the cost of energy in agricultural production is very high.
In particular, energy inputs such as expansion of horticulture facilities and
mechanization processes are increasing, raising the necessity of and policy
interest in the efficient management of energy in the agriculture sector.

In the agricultural sector, regarding consumption by energy sources,
oil occupies 73%, electricity 19%, and natural gas 0.3%; however, the con-
sumption of new renewal energy in the agriculture sector is almost nothing,
and the distribution of new renewal energy is still at an insufficient level.
To prepare an efficient management plan for agricultural energy, an in-
put-output analysis was conducted to understand the energy input structure
of the agricultural sector. It was found that energy consumption has largely
increased in the farming sector. The farming sector comprises mainly vege-
tables and flowering plants, with annual consumption of vegetables increas-
ing by 9% and that of flowering plants more than 11%.

Among all currently usable energy sources, farmers prefer mainly
oil and electricity, and preference for new renewable energy sources such
as terrestrial heat, solar heat, and wind was low. The facilities with big en-
ergy reduction that will be preferred by greenhouse growers in the future
are multilayered heat-keeping curtains and vertical heat terrestrial heat
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pumps. Every farmer wants to upgrade to a highly efficiency facility, but
the problem is cost.

At present, the major applicable energy sources in the agriculture
sector among new renewable energy sources are terrestrial heat and bio-
mass energy. Heat pump systems and wood-pellet stoves also use terrestrial
heat. Use of new renewable energy sources for heating has direct effects
such as reduction of fuel expenses and increased productivity and indirect
effects such as reduction of CO, discharge.

To achieve wide application of clean energy sources such as terres-
trial energy or wood-pellet biomass in the agriculture sector, the basis ex-
pansion of these energies should first be implemented. In particular, sup-
port for facility installation of the new renewable energy source should be
planned, and an incentive system to encourage its use should be
introduced. In addition, consistent technology development and collabo-
ration with professional construction companies so as to reduce supply pri-
ces of clean energy facilities applicable to the agriculture sector are
required.

As a countermeasure to global warming, advanced countries such as
the United States, Japan, and Europe put their efforts into reducing fossil
fuel consumption and raising energy efficiency as well as into distribution
of clean energy.

With a national goal of reducing greenhouse gases in the U.S., the

Waxman-Markey bill established a goal of curtailing them 17% by 2020
and 80% by 2050 compared with the 2005 level.
In the case of Japan, the Basic Bill for Global Warming Prevention was
passed in March 2010, and greenhouse gases are planned to be reduced
25% by 2020 compared with 1990. Europe is in the process of implement-
ing the plan outlined in “Renewable Energy Target for Europe 2020 to
increase consumption of renewable energy by 2020 while simultaneously
reducing 20% of greenhouse gas generation.

Based on these policies, American agriculture is trying to distribute
clean energy by using wind force, solar energy, and bio-ethanol production.
Japan is planning to maintain biomass towns in 300 regions by 2010.
Europe is putting its efforts into producing bioenergy such as wood pellets
supplied from forests and biogas using livestock manure.
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The use of clean energy by these advanced countries is expected to
bring about not only a reduction in greenhouse gases but also increased
employment opportunities in agricultural regions and reduced energy costs,
energy independence, security reinforcement, and consumer protection. As
reviewed in the cases of advanced countries, our country should also en-
courage the use of renewable energy and raise energy efficiency in prepara-
tion for a plan to reduce the consumption of fossil energy; for this, the de-
velopment and infrastructure implementation of clean energy usable in our
country and overseas countries should be sponsored and supported at the
level of the nation.

Researchers: Yean-Jung Kim, Ki-Hwan Park, Chang-Yong Kang,
Yun-Hyung Kim, Eun-Mee Jeong, Woong-Yeon Lee,
Hyun-Tae Park, Min-Ji Park

E-mail address: yjkim@krei.re.kr
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do FHk o]% AASta Ak W= 2008 AUA| AHFEE 229
9,702.8%F toeZ OECD % 7}9] 423% 5 A5l 9lo] 7H B dyA=
2HEE I7bolH, o2 UHo] 49 9,111.5%F toeZ 9.3%, SYLL 6.2%
Q] 39 3,489.3%F toe £ O & ANUAE AH|StE Ao E YElTE M, -
U= OECD =71 olyA] &ulZe 42% F55 A8k Ut

AAl F8579] YA AR T AR A] o] &ES AuEY, dlv}
A= R &anH|Fgo] AA OECD =7} AHIES 04%) EatAq Al
AR o] EEL 185%2 M woH, t2o 2 MUt} 164% 2

eI T
W) v)sral R oy X Av|Eo] 7 Be Ul Bl
AN A o] &EL 747} 53%, 32% 2 & Holn, $yvEts F8
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E 2-1. HA F2=2 14t o x| AH[Z
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AL A A o A A]

2000 2005 2008 New | 200

n = 2283283 | 2323399 | 2,297,028 | 122,109 5.3
= 337,291 | 338695 | 334,839 28,239 8.4
g B 517,687 | 518898 | 491,115 15,938 3.2
wlm} =1 18583 18803 19,176 3,546 185
BN 253218 | 271409 | 266918 19,992 75
9 = 223993 | 2227747 | 207,425 5,764 2.8
& = 183852 | 210379 | 240,752 5,858 2.4

ZAg: A BT, TAAYAIA EEEA ., 2008.

F8 F7Fe] A AR LY LHl= nle] oA 9] Fy F2 v,
=9, vka, T, GToA Bol ARt o, FEe dE, 7
2, J7)18L 3to] 78% 2 /MY =) 2 ge] AnHEL Aulrog
< 7FEH d'e] 16%, V5> 85%E EF Ikl Bl ddjHew =
HolH, feuets 03% PRt ® ofF mm|gk Aol

E 22 F2 It AMYox|dy 28| ] F(20084)

o9 %

m] = = AE | dnpg | kx| g e

Bk 1.3 1.3 32 0.3 0.2 0.8 1.0
B o 0.0 1.2 0.0 0.0 0.0 0.0 05
nko] 9. 61.0 | 615 | 291 | 58 | 574 | 623 7.3
% 9 37 | 123 16 | 168 25 | 106 16
F 9 177 64 | 401 01 | 275 75 | 113
o7& 78 | 165 | 100 | 266 | 116 | 188 | 780
A4 85 09 | 160 0.3 0.6 0.0 0.3
I 0.0 0.0 0.0 0.0 0.2 0.0 0.0




12, Seluete] oL Al ol S2LE]

2gubete] oz AnEE 2000 19 9,288.7%F toeol| A 20081 29
4,075.2%F toe= AT 2.8% F7Fetal Aok U] Al A YA o] &F
© 20084 585.8%F toe® U] 13} oA ZAan8| 2] 2.43%0] E1}3}A
W ABT F7HEE 135% % YERY AAAUA Y Bgge] waA &
dEe 23S Yeda

fl

# 2-3. =l 1x ol X] &H[Z & M Yo HX| HS
29 A toe, %

2000 2005 2006 2007 2008 | S7HE

FolA 192,887 | 228622 | 233,372 | 236,454 | 240,752 2.8
212 A el A A 2,127 4,892 5,225 5,609 5,858 135
] & 1.10 2.13 2.24 2.37 2.43 -

ZAg: AyA T, "AABANR BFFA,, 2008.

2008 oA Faulak 7k Axlel AXsHE HlFol 054%% ¢
THoE o uh o]y Hol= 3292 oUR] AH] H]Fo| u|u|d A
ot} eEubete] YA Y AnjEke A87} 2% JHE Bon the
o2 A% 27%, HA7H: 15%, A4 14%, AANUA 24% $ox
bt

FHUREY UALE 2uFe A7t 13%2 A B 7k, A7)
19%, X 8%, AATL~ 03% 59 407 g A Hlg sQRFEe A
88 2u7l 22 ol23 9th =PRI AR =] AHE Ao
gle Aeolmz AAgeuA] B ok vlu|g fFolt),

a8y AR AR BREFS 201599E 4.3%, 2020 6.1%,
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O 2-1. MHE) oA XY [ F4(2008H)

I’

30]¢] A7) el A (5861
3.2% 2.4%
% S

A
o~

1%

AR AyA B g, AN A] B, 2008.

2. St oA g W

ol oUR] AR HHL A2 T2 2o] 484 F, 47|12 FES)
I deks Al7e el AR wolrt A BlE]E 1961~
1972, A27)= 12 2 22F AF39tsS A2 1973~1982'd, A|37])= =4
F7H7F A EAY 1982~2000, A471= frbet 7]$AsE ke oF
o] MxH7] Al 2001AFE AAZAZ G5t itk old wEh 7}
A7 A 37 4 A B oUA] FFAAES AvE s .

58 4L *hEFEFEATL g« A FEAE o FAHH B
A% dudnE 574 - 178t FYstAh
6 =137 A+-<4(2008).



2.1. Ef==71(1961~1972H)

#e o] A7) Y7} A= Agolglon, djgx|e) Ayt o4
o] qeto g MfE 9.8%0] AA &gttt 2y 1966 Mg }FoE
F7be) UAAA L HeFAN AfRFA FREFCEUMLIHE A
o7 AgFgon, o]z Qs /S AMgste vlFo] F48 718
o AR dyA B s S5 At A1ak AN 578EA

go) 159 Fo FAIAL U4 FFAY S AYsgon], ¥
Axst A4e A4 A FAs9c
7 A% FFAYFAE AYHAH, olo]A HAHFIANE SKIU
A9 A7} AR EAHOR AFAA f0Ye] ARG, oI5
FAFEUE@ ANIDT THFHE GsBE2)E FANANL SHE
e e
PNZAW 5 4% WES AR FEIYOH, LAY EAAE A
AahEA @A 2 Fejo SAEAR0] ARE A ojsh g PR
o AAH Agdol Po) FouALHIe] B ZAEE 77%, AfelE

2.2. 21Z71(1972~1982)

1962338 A2 AAMNE 5/p3A G AFE FRoZ AR AR
gl wgt Srkske oUA 25 FUEE ALY AR &9 JdyA
Aol ZA YEIA HAA YA FYEse A A7) A1F st

19734 9] AL 4435 32 AAle] 2 FAE Fou, FE
A, FHABY F7, FHAY Fo] 508 UA BEL FusT =



20 FYEE YA 7 T2 A%

< AA 8RS olFstAth 1970 FRF o] % =A] AF8Ae s

gt 7Y FolEdSd SoE Qs ARoEre A FUtst

Atk 1978dol= oA A A B&4 FXS 3l FEHALRI L5

3, AEd sAE f3 Tu HExE adAERHAT EFFE UL
1979 Zutd A23 {3522 19801 GNP+ violyx AAES

BRa, oluA] FAdde sl F499 253%5 AR B8, 1907

R e

ANUA ABFS 1.15t0eZ 197230 B8] A2 2u)7} Z7}ak
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i) o4 TjE =

2.3. 0] 2t71(1983~2000)

StAl HSlth T3, FHFolUA Ao A
19763 41.7%°014 1990 tholl+= 48.1% = =olxth 583 HF9 F24
st g2 FE5EEY olUA ARV 58t HFA WA ABldA 21A]
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wbd, b A Y FEREEY] HFAUA LvlE B FE vl F7}
FAZE 3 F3E Wi ATk 2y 1980 FREe] A &H Q1 oY
A7V A A5k} 2ES4FE P /M- AYT FFHEE AT FEo] B
Agtl A Afr-7k2 T AFAUAR A =R e, o] whel 1990 ol =
LNG7} FolyvAdA 32%E5 A&J T

A, ARe THAGNES Sole YA

[e)
FEAEHATHA106%, Al11Z, FHAHE A1063%),9 FAskL
o, FFgAx= %Aﬂﬂ.ﬂﬂ(xﬂw 1043, 7§78 A|98-33: 1998.1.8)°] A
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T = Ea o
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Tyt 20029 10¥ WESFAME BlIEst AlAlS 7]5Hst WA
o] Foste A=A AAE FHIsIROH, 7T A& o
2 Fee vid &9 7IEHstEeF g TRAES FHst 7%

of

9 778 9](2001).
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=
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vt FEFAYL 20079 7120 E 3799 toed] U A

Aoz Yt 7

3

il 1790 57}
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S
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*2-4 =Y U FEY SolHx] FLF0

@4: toe
A+
1995 2000 2005 2007 | S7HE

(%)
BE 734,337 | 1,092,439 | 1,756,101 | 1,594,648 46
H 268,770 | 424428 | 322541 | 242,780 -0.6
1 92,445 48,276 19,690 10,774 | -126
El 2,426 529 1,256 1,133 -45
= 16,021 14,051 907 846 | -17.3
2 2 121,682 | 249,702 | 589,667 | 572,809 9.1
I} 117,306 | 161,183 | 246,719 | 211,044 35
T 7,276 10,825 10,393 5413 -1.7
AT 8,725 8,891 4,628 4,857 -34
A A= 1,179 987 1,232 1,067 -0.6
oFg A& 6,765 6,826 13,643 15,428 48
71 EFA &2 2 ol ) 15,217 14,700 11,685 8,166 -37
A 2= 0 89 8 12 145
o} 8 2= 67,424 | 135266 | 527,602 | 513,714 11.9
Al 0 0 0 0 0
A 9 BE 9,075 16,651 6,081 6,560 -19
71} B] 284 26 36 49 45 3.2
Ak 714,026 | 905442 | 373862 | 277,868 -5.6
Y 153,844 | 261,419 68,293 61,514 -5.4
59 419457 | 392,666 74,079 68,006 | -10.7
*i= 70,728 | 131,399 85,327 76,311 0.4
7h= 60,397 | 115225 | 139,544 58,234 -0.2
7| EF At 9,600 4734 6,618 13,303 2.1
drikE 1,987,793 | 2,150,067 | 1,279,208 | 1,516,727 -16
24 2,978 13513 8,834 12,143 8.3
d5 239 3,139 2,309 5,480 184
218 drkE 5,852 7,093 7,902 6,430 0.6
71} A= 17,802 49,023 26,715 24,411 19
Tkl g 1,873,663 | 1,913,464 | 1,064,825 | 1,237,091 -2.4
TAEE2] 87259 | 163,835 | 168123 | 231,173 5.7
= o] A n| A 105,394 | 170,778 | 326,986 | 396,429 78
S HTAY 3,541,550 | 4,318,726 | 3,736,158 | 3,785,672 0.4




FRE A 57 TR AT 25

AEREAME Aaist 8319 A ARge] FedA=d H49 A

20073 575t toe 2 1995'A9] 125 toeoll X H1HTF 9% o4 LBIFFEI}

Zbetgom, 3% AT 11% oo g 2Bt F718kh

T2 FE AAAEZE BEstEa glo] FREol e i
3,

R
A RHFECE FFHEL e BOFER AT 255F TR T
fm B
L

29
i
4

[-'O
=2
rd

A EAZAA AuEA o] S gl A 7RIS

ZAREY YA AR HS AYF 5.6% FAsta e 7, 53
F99 A E0] 107%2 =2 2= Yehd W, =2 04% oAU A
Aol 71k

E 25 #Z ofuixYY uF ol

@9 %

rago]ld) =g

av | A% | &n | Qpaw | SO¥ | EH

1995 13.2 2.0 0.5 0.0 3.3

MepaE 2000 5.7 0.8 0.2 0.0 1.7
2005 6.2 5.3 0.5 0.0 3.6

2007 126 10.2 1.0 0.0 6.5

1995 2.2 31.3 98.1 59.7 88.7

N8 AE 2000 82.1 86.3 971.7 68.6 90.5
R 2005 85.7 38.8 94.3 75.8 84.4
2007 76.4 26.5 91.3 64.0 78.5




1995 145 16.8 13 403 79

49 2000 11.7 12.8 1.8 30.0 74

2005 74 55.8 4.2 23.1 11.2

2007 9.7 63.3 5.9 34.0 13.5

1995 0.1 0.0 0.0 0.0 0.0

= A 2000 0.6 0.0 0.3 13 0.4

2005 0.7 0.0 1.0 1.1 0.8

2007 14 0.0 1.8 2.0 15

1995 0.0 0.0 0.0 0.0 0.0

et 2000 0.0 0.0 0.0 0.1 0.0

2005 0.0 0.0 0.0 0.0 0.0

2007 0.0 0.0 0.0 0.0 0.0
EFAHRE B9 AFAEY HFo] 20009714 80% ©144S FAIEHA
o}, 2005 38.8%, 2007 d°lE 265%% Stobxth wbH, ME H|FL
2000 th ZHE7HA] 20% PITHS FAS) 2tk 2007 391E 63.3%°0 ©| 24
HA o]y g FAHREY fFollA xmoaq A3 ZARE = o]
gHF FEol F3EAY FEEA &, A A Fobll A yehde dd
ojgt & & At ol FAke A 53 A FAY 2= 2dS AT
e 59 E%A]*éOl T TN B FHLR olsd v e A

o7 F=duh

HlE 2 wokakelo] A9 2007d 71FEOE 429 toe AEY AUAE &
HlslL Sle= AoR yeygton, o Ff } 1995 013‘?- AT 4% )
2



FYRE oA 57 TR A% 27

¥ 2-6. sgatd Melel ofyX a0

=%9: toe, %, %p

oﬂ jﬂ Eis
1995 2000 2005 2007 SHE
(07/95)
ZolvA | 889437 | 614912 | 413611 | 419,749 -4.4
Hff 12 olyA | 49775 | 58568 | 29826 | 25014 -4.0
HZ oA | 839,662 | 556,344 | 383785 | 394,735 -4.4
ZoluA | 131,626 | 166664 | 176128 | 257,892 4.0
A E 12 olyA | 24063 | 26205 | 28143 | 36688 25
HF oA | 107563 | 140459 | 147,985 | 221,204 4.2
v
Foll A 100.0 100.0 100.0 100.0 0.000
Hff 13 o) 56 95 72 60 | 0363
HAF oA 94.4 90.5 92.8 94.0 -0.363
Fol A 100.0 100.0 100.0 100.0 0.000
AL 12 oA 18.3 15.7 16.0 14.2 -4.055
HAZF oA 81.7 84.3 84.0 85.8 4.055
ALEAMYE 2007 7]E OS2 26 toe FES Lﬂ A& 283k

o2 YegAR 238 HlE ¥ 5
Hit 4% o) I FE7F ddEa

NUAN T4 YolM VIR D FeRIT ARNY BF HFAF
B oA JEEIE e Aoz BAHYO, 1 JEEE YA o}
A siek et olHY BAsT e FFE BASHE Azl QoIA
%} 37o] Aolg ®olm gdEd, WME B Fobel A9E AT A &
W5 5 e oUANes 2 Seln e e, Ame 3% A
A mAbeRE A8 Amsta e RO tehge,



E 27 sYmE MY Eoluxidy Fel o0l

&9 toe, %
HE 9 59 AL

1995 | 2000 | 2005 | 2007 |57F&| 1995 | 2000 | 2005 | 2007 | 57h&

gt 0 0 0 0 00 0 0 0 0 0.0

DR 0 0 0 0 00 0 0 0 0 0.0

Adzte 0 0 0 0 00 0 0 0 0 00

e E 0 0 0 0 00 0 0 0 0 0.0

AGAE 783,397 | 512,621 | 312946| 312580 | 54| 61817| 67082 57622 606%5| 0.

EdaE | 10877] 16086| 22420 19211 33| 17024| 21819| 28117| 36661 45

KE 209%| 39171 34661| 38639 05| 25922| 34141 40062| 686% 57

TA7FA 0| 4| 673 96| 403 0| 8011| 10265| 23144| 591

7)€ 5973 T139| 8250| 9734 290 90| 147 0 0| -403

= RERY 830437 | 614912 | 413611 | 419749  -44| 131,626 | 166664 | 176,128 | 257,892 40
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BAEREANA Ya9 A FLde dyAdl Bl oA a9t
0.105toe/HWH PO 2 FARE £ FZ2E 717 33)(0.653)0 vl&| At
o2 gol JUAE 3 :‘Eir z %%8}3 91%% AT = A &, 1995
d 0.022toe/ 7 Yo7 A&Ho 7 FoA 0]
ofstE 1 Ut

oA mAH BEQ 33+ 0.653t0e/M T Doz FAH](0.711), ¥
o] 20.759)9F A AUHoz HELH REoT BEiFHLh
O 4 20001 ©]F 0.156toe/#TF oA 20070 0.653toe/H] T Yoz =
A E%**Ol ofslE| 1 Ut

Ao R AW v, 3h 53] A5 OMXl & & A 4
A et wido] Alggt A2 AT

AR AL 19951 0.47391A4 20073 0.005FEE AjFow &
2o AE AP v, FHOPAHIAEES 22 7|7 0135904



30 FRRHE OUA 7 TR AW

¥ 28 =€ W FEY odX] e
&9 toe/H T Y
=7

1995 2000 2005 2007 07/'95)

BE 0.044 0.062 0.104 0.095 0.052
H 0.038 0.056 0.050 0.040 0.002
Rl 0.626 0.427 0.123 0.076 -0.550
)] 1.698 0.716 0.306 0.324 -1.374
A= 0573 0.482 0.019 0.016 -0.557
RIE 0.022 0.045 0.112 0.105 0.083
) 0.090 0.103 0.147 0.114 0.023
T 0.017 0.041 0.024 0.018 0.001
AR 0.052 0.033 0.018 0.023 -0.029
A 2= 0.003 0.003 0.005 0.004 0.001
oFg- 2t & 0.008 0.011 0.014 0.011 0.003
71EpA &2 E B oddn) | 0.038 0.032 0.070 0.060 0.022
AEE 0.000 0.012 0.004 0.010 0.010

s} 3 2 &= 0.274 0.156 0.462 0.653 0.379
HAnE 0.000 0.000 0.000 0.000 0.000
TAE R 0.065 0.264 0.237 0.250 0.185
71E}F B2 &2 0.023 0.018 0.045 0.042 0.019
=2k 0.473 0.225 0.086 0.048 -0.425
S4F 0.929 0.887 0.094 0.085 -0.844
5 0.538 0.293 0.056 0.048 -0.489
¥= 0.292 0.105 0.071 0.046 -0.246
=1 0.581 0.127 0.166 0.034 -0.547
71 EFEAE 0.044 0.020 0.027 0.056 0.012
AFAE 0505 0.712 0.408 0.388 -0.117
S 0.013 0.060 0.036 0.035 0.022
d5 0.003 0.074 0.042 0.087 0.084
218 drkE 0.010 0.013 0.013 0.008 -0.001
71E} daHE 0.040 0.189 0.210 0.218 0.178
ko] 3] 0.959 1.198 0.771 0.711 -0.248
TR 0.143 0.455 0.237 0.266 0.124
SHAPAH 2~ 0.135 0.245 0.660 0.894 0.759
THFAY 0.186 0.196 0.178 0.177 -0.008




TR A 7 TR AT 3

332 T BEYE dYR EYASF

MUA FAASFE AT el TARZAT DL A T oo}
she oA FRE duise, uA FUAS glol At AL ge
RNEFS AT ) Bok B oA} et AL oHsA o
of A% oUA JEE WAE AUA PFER Aol stk

o)

FACEFTA 0] Wk Ao 9] HEE
71Z 0 2 0.0180t0ed] ANUYA7} LFHE A 5]
o YA EJYAFE 19959(0.0258t0e/M T ) tiB] <k 30% o]
(0.0078toe/ M T ) 74 o7 Yeh AndozE

EEAM Byl Sles I 5 Sk

dok o

FH

2-9. =¥ W F=Y oldx| FLAF

&9 toe/H T Y

=zt

1995 2000 2005 2007 07/95)

BE 0.0056 0.0060 | 0.0084 | 0.0074 0.0017

1 0.0021 0.0023 | 0.0016 | 0.0012 -0.0009

e 0.0009 0.0013 | 0.0027 | 0.0025 0.0016

4 0.0010 0.0010 | 0.0013 0.0011 0.0001

5} 3 2} & 0.0005 0.0007 | 0.0024 | 0.0023 0.0017

=2k 0.0056 0.0050 | 0.0023 0.0017 -0.0038

A A E 0.0136 0.0108 | 0.0060 | 0.0068 -0.0068

SHo PAIn 0.0010 0.0010 0.0017 0.0021 0.0012

SHFA 0.0258 0.0228 | 0.018 | 0.0180 -0.0078
MU FGAF elel] ofa) A UA FUAR] BEAHE
A AR AU FhFe) Al fAlsitE AR Sl BERE
AAE A e, A Fol PgAE FEAA FiolFo] Aoz
UAT o]l 2 ASZ Yl ol A Eo] Ay e dAujzs @
o] AHlel= A A FLI AEHS A=, B B2 9 oy
A7F a7HE AUA gEA A9 WAE AUAE FopHow Ak
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9 44,440toe WHEo

o A

A ARES
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H71S 453}

<
T

35 10% A7raFo] 55,725toeo|H,
127% AEQ A7 F

o, :lO

/\-IjH_/J’\_

4 —3— 15270toe°]‘ji

FE 2-10. MM ol X[ AH] 10% HZE Al o XY A"zt
¢l toe
AL A 2 4]

& 12 344 53 13} 544

AU | oA | ds | dyA | dyA | d=

A | A | A0 | AR | AR | AuE

et 174 174 174 335 335 335
et 2,566 | 2566 | 2566 | 5010 | 5010 | 5010
At 4649 | 4649 | 4,649 | 15909 | 15909 | 15909
AT 2 498 498 498 | 1,449 | 1,449 | 1,449
A kAl F 1,015 51 0] 2171 109 0
U} E} 706 295 0 542 226 0
g 2 AER 323 30 0 165 15 0
T 2,148 45 0 142 3 0
A 848 15 0 | 12,698 222 0
= 726 169 0| 2785 650 0
NS} - 7F 86 52 0 131 79 0
F&f 2 Ve AE 51 2 0 72 3 0
=9 10 10 0 16 16 0
st¢ 578 2 0 975 4 0
A7 332 332 0 510 510 0
71 EpE A 30 0 0 46 0 0
TEA b2 492 1 0| 1431 3 0
FNEeFTHY 37 0 0 53 0 0
A 15270 | 8892 | 7,887 | 44,440 | 24,543 | 22,702
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A]

@A A%

wEE
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FEFE AYUA FH

2 2020 37kA] 2007 tiB] Ho 71.1%(H 37Dl HA 2.1%
Tt S7HE AOE ASHAUT Ao FF 202010 =

2007 58239 80% ALTIA Q8o AsteE RHow AWET
x 2-11. T2 sFLE AH[MEEX|
A4 20073 AH] ZF=100
2007 2009 2010 2015 2020

H (&) 100.0 96.7 95.1 83.6 80.2

Z 100.0 89.9 100.0 106.7 1135

22k 100.0 97.8 101.4 99.3 102.2

S5 (L) 100.0 98.6 99.8 107.6 113.8

(4 a37]) 100.0 105.3 115.8 146.1 171.1

OFE (] 2] 11.7]) 100.0 96.4 101.0 103.1 108.3

b= (7)) 100.0 107.9 114.6 121.3 129.2
82 F8 FENE AR v F32H

AL Qro A AFSE uie} o] HF 429 AR QA dyA AHlE
20073 4%F 9,000toeo A 2020 l+= 3% 9,000toe 2 F 1%t toe7} THAE
Ao2 AMATh duALEZE A4 Ad 59 2 SFFAFEY 4

7V & Fo7 AT Ao AWM, ey 22 13} oy A
ol ftAhZEo] & AoF ogdy.

Fo AL HE $£99 =7} 9oz oyA AH|EES 2007 39k
3,000 toe°l| A 20201 3%+ 7,000toe 2 2F 4,000toe”} 71 Ao 2 A
g AqUALYEZ = 53] 12} AYA|LQ AFe AvrE 3A S7Hek
2020 37HA] & 1,600t0e7} Z713F Ao 2 AT



2-12. H(&)ol ol 4| 28|(F

FH

=13
=

S G = By

o

%104: toe
H ()

=7}
2007 | 2009 | 2010 | 2015 | 2020 (,28 /%7)
Tt 322 311 306 285 258 -64
il 7165 | 6932 | 6811 | 6345| 5748 -1,416
A 13,670 | 13,225 | 12,994 | 12,105 | 10,968 -2,702
AA7p2~ 3042 | 2943 | 2891 | 2693 | 2440 -601
A kA F 215 208 204 190 172 -42
U Z e} 2015 | 1949 | 1915| 1,784 | 1616 -398
A B AER 2367 | 2290 | 2,250 | 2,096 | 1,899 -468
R 135 130 128 119 108 -27
R 6,379 | 6,171 | 6063 | 5649 | 5118 -1,261
ERia 3430 | 3318 | 3260 | 3037 | 2752 -678
NS} A -7}~ 320 309 304 283 256 -63
&t 9 7TEA A 152 147 145 135 122 -30
+4 70 68 67 62 56 -14
544 3950 | 3,821 | 3755 | 3498 | 3,169 -781
A== 2241 | 2168 | 2130 | 1985 | 1,798 -443
71EpA 70 68 67 62 56 -14
TA7bA 3004 | 2907 | 2856 | 2661| 2410 -594
SNEeFETFY 104 100 99 92 83 -21
A 48,648 | 47,067 | 46,245 | 43,081 | 39,033 -9,616
AAE So WEol o 299 A0 AW wt ol Al
FE AUHoz te 24 v 2 5 9 Ao Jg3ud wx
9] A AHl= 2007 3% toeol|A] 2020 9]= 3%F 1,000toe=

1,000toe IR} S747F Sl& A2 dlSHo] Ot W3} Qlo] 44 A



FURE AdUA 5 =24 AF 37
E 2-13. & 2 X X AH|(FEHEF o 32T
‘\:_]'1042 toe
z 7
=7 =7
2007 | 2010 | 2015 | 2020 | (20 | 2007 | 2010 | 2015 | 2020 | (20
/07) /07)
T 186 186 199| 211 25 239 243 237 244 5
g 3,140 3,140 3352| 3563| 423| 3423| 3472 3,398| 3497 74
A8 11,506| 11,506| 12,282| 13,057| 1551| 9,601| 9,739| 9,532| 9,809| 207
HA7pA 1,396 1,396 1,490 1,584 188| 1,494| 1516 1483 1526 32
A el = 240 240, 256|272 32 342|  347| 339|349 7
g} 2629 2629 2,806] 2983 34| 2922| 2964| 2901 2,985 63
3
R 1,590 1590 1,697| 1,804| 214| 1235 1253 1.226| 1,262 27
92 AEF
S8 104 104| 111|118 14 9% 97 9% 98 2
RS 4981 4981 5317| 5653| 672| 3,355 3403 3,331 3427 72
=4 2508 2,508 2,678 2847 338| 2512| 2548 2494| 2,566 54
N g}
R 343  343| 366| 389 46 337|  341| 334| 344 7
Ghinde
+gF 2
o 161 161 171 182 22 191 194 190 195 4
7 EHA Al
Ea=| 27 27 29 31 4 28 29 28 29 1
b= 1550 1550 1,665 1,759 209| 1,616| 1,639 1,604| 1,650 35
A2 834|  884| 943 1,003| 119 0922|935 915 942 20
71 epakA 81 81 36 92 11 98 99 97| 100 2
EA7FA 1379 1,379 1472| 1565 186| 1,476 1497 1,465 1,508 32
=7l 2
PP 131 131] 140|149 18 122 124 121 124 3
T W
7 A 32,834| 32,834| 35,048| 37,261| 4,427 | 30,008| 30,440| 29,792| 30,656 648
ol A5 HF FoUt gukst STFEME AYgE oy Avle
2007Ld 3% 6,000toeol A 202013 9= 4%F 1,000toeE 2F 5,000toe &= =
he Aoz dEHEn At 54502 e duA el e 14 oy
AP FAErY &2H Z77t & Aoz AwEo] 2020874 1,000t0e©]

o] Z7HE By Aoz Helth
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38

Ha7]E 20109 o]% A 2 HF FLe
g3sta] oA AHl7F 20079 145 toedl A 20101 7R = 169 toe”7}A|
7Fsht}, 20109 ©] 3 20203 7HA] 247 toeZ Al 70% ©]% 107 toe
7ol 74 Ao R Zﬂ‘%}%t‘r. 31719 %‘T ?—i g, 4
T 12} YA LY AHlE , =4 A

=

A% 37} 248

=

H
g

=
[€)

7}

, AA7k
T g A4

= 1__
o QU oA M %—7}% Aow oﬂwu}
¥ 2-14. Y4s@7) ¥ 2127 X LH|(FEHE o 521t
Tﬂ'%: toe
s (9) £$(3271)
=7 =3
2007 | 2010 | 2015 | 2020 | (20 | 2007 | 2010 | 2015 | 2020 | (20
/07) /07)
T 395 395|425 450 55| 1,476| 1,709| 2,156| 2,525 1,049
gt 8653| 8640 9,313| 9,848| 1,195 28,671| 33,198 41,875| 49,043| 20,372
A 4965 4957| 5343| 5651|  686] 25242| 29,228 36,867| 43,178| 17,935
HA7pA 3855 3,849| 4,148 4,387|  532| 13,579| 15,723| 19,833| 23,227| 9,648
A EL A 236|  236| 254|269 33| 1,231| 1425 1,797| 2105 874
Uz g 1,012| 1,011| 1,089 1,152| 140| 5170, 5986 7551| 8843 3,673
3
9 Aes 627| 626| 674 713 87| 3168| 3669 4,628 5420| 2251
=z 326| 326|351 371 45| 2210 2559 3,228 3,780 1,570
A 1,275| 1273| 1,372| 1451| 176| 5818 6,736| 8497| 9951| 4,134
Z9 2772| 2,768 2983 3,155  383| 12,206| 14,133| 17,826| 20,878| 8672
perges
;jfﬂ . 380| 380 409| 433 52| 1,748| 2,024| 2,553| 2,990 1,242
& 4
205  204| 220|233 28| 2489 2881 3,635 4,257 1,768
7) EFA] A F
g 87 87 94 99 12| 277|320 404 473 197
3= 4832| 4824 5200| 5499  667| 15540 17,994| 22,697| 26,582| 11,042
A=A 2536 2532 2,729] 2836 350 8186 9,479 11,956| 14,002| 5816
7] epbd 53 53 57 61 7| 274 817| 400|469 195
TA 72 3308| 3,802 4,098| 4,333  526| 13,413| 15531 19,590| 22,944| 9,530
<7 & .
PR 26 26 28 30 4 129|150 189 221 92
2 ) 36,044| 35,986 38,790 41,021| 4,977|140,827|163,063|205,682|240,888| 100,061
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A 17)E 20159717 34% TR0 HFo| of 4%0]0, o]F 2007 o)
H 8% ol S717F A& AoZ AgHo] met oyA LB(HhHIF= 3
Aoz & FH5 Hlf‘»‘H 2015 37HA] & WEo] glom, o]% 202017}
A ST AR Ao E AgEn

719 A AF Fa9) 40 FAFAR Q8 A 2L
20073 14%F 8,000toel| A 202013 9+= 19%F 1,000toeZ 5718 Ao = A
WE A QT
F 2-15. =(=HX|127]) = (EHI7))2 ol x| 2v[(FEhH2F o 5Z 1t

@9 toe
SFEEH A7) 7= (E7))
s =7
2007 | 2010 | 2015 | 2020 | (20 | 2007 | 2010 | 2015 | 2020 | (20
/07) /'07)
FAg 36 87 89 93 7| 1496 1714| 1815 1932| 437
et 1,625| 1,642 1675| 1,760| 135| 30,213| 34,626| 36,663| 39,039 8826
A8 1,116 | 1,127 1,151] 1,209 93| 26,866 30,791| 32,602| 34,715| 7,849
A7}~ 680 687 701| 736 57| 14,534| 16,657| 17,637| 18,780| 4,246
A ek A & 199 201 205 216 17| 1,502 1,721| 1,822| 1941| 439
1} g} 223 225|230 242 19| 4,345] 4980 5273| 5615 1,269
3
146| 148| 151 158 12| 3,032| 3475 3679 3918| 836
2 A EH
=8 46 47 48 50 4 746|855 905|964 218
A5 2097|300 307| 322 25| 9,989 11,448| 12,122| 12,907| 2,918
=45 608| 614 627| 659 51| 13,144| 15,064| 15,950| 16,983| 3,840
ol 3
13 84 85 36 91 71 1852 2122| 2247| 2,392| 541
A 7h 2~
g5 4 .
o 42 42 43 15 3 764] 876|928 988|223
7) EFA] - A
59 13 13 13 14 1 265  303] 321|342 77
8} 768| 76| 792|832 64| 16,227| 18597| 19,691| 20,968 4,741
B! 401 405| 413] 434 33| 8450| 9,684 10,253| 10,918 2,468
7 epEkA 13 13 13 14 1 245 281|297 317 72
TA 7} 671 678 692 727 56| 14,357| 16,454| 17,422| 18551| 4,194
=7 &
~ 6 6 6 6 0 122 140, 148 158 36
R
A A 7,023| 7,096| 7243| 7,608| 585(148,149|169,788|179,776|191,428| 43,279
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411 FAA A HS

BARAUA G A JHdQ] FEsfevAe SEE LEATIA G
MES AR E 7He)7lE &7 &
EASEE- S

BAAUA = B AL-FH- 2 ) T 2ol A (green energy)
o} AEAZ ANUYAJI)SZE = nlo] Quj2 o X (biomass energy),
A Mgk 7t R oA 59 AR (FAP IR EnCyber &
EnCyber.com)2 FAEo] 3lo] AANUAE AANPANAAE £33t

AT A & HFAGANAA = T77} E]r"h?:_ Wk opgt & o] Y
NAE AANUAR & Zolvfel wat 2 Aol xfol7h vk 4+ 57}
vtk Al gy WA FoA FoE Iy LHE]J— At

dEA M= A A (New Energy)'she BA= T2 Abgstal 3loH
SALE, 2006), AAA 2= AAY7Fs ol L X (Renewable Energy)’ et=
= AHEsteE A97 Bk fElvEddA e AdyA| g AR E F
oA Al A Ao | X|(NRE: New & Renewable Energy)’ 2t W3S AFS-
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e
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FHEE YA 7 F2 JE 41
H 2-16. =l Aol x|e EFet ciatH e Hlw
A Eisn
HE 5 | gaqua | EU US | IEA | 4 o molux

= = LO% 11) ] W42 | DOE/EIAY | WEO” Lﬂﬂ %ﬁ 73];5)]
B gk o ¢ o o
B - ¢ o
o] & o o o o ?
A B &} o o - - -
o] @ mj ~ukA o) ¢) o 0
Hpo] Q ufj ~ o] & o) o) o) 0 o)
npo] O mj 2ol & o) o) o) 0
seEdA o ¢ o o
FEuA - 0 ® O
e - O O O
a4 - - - -
paeb U RE By - - - -
g2 - ¢ -
oy - ¢ o
Bl | - @) o ?
Zedkbd - o) - -
¥ 7] &8 o o o o
#H 7| EHol§ o o o ©
H7EATA % o) o) o) 0
F 1) GE "y A o] Fo FXe B3 SHEAH,

2) EU AAY 715l A WA (Energy For The Future: Renewable Sources Of Energy,

COM(97)599)

3) "= oYX, olvxdeF X (Department of Energy, Energy Information

Administration)
4) = A o4 2] 7] F(International Energy Agency)2] ¥ A A5 (World Energy Outlook)
5) g A | ANE B o] FHFEIY A2z,
Az TAE AT, 2006(57).
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FY A A8 o8 e AT A= AT wpe] Lol A 7}
28 FADL, FES o)8F Hholerts Fo] itk

12 AR o] 8e o9

n] ol M= 1988 A&7 3 AT © 1 S(Sustainable Agriculture
Research & Education: SARE)%] E3&}ol| A AR T2 aho] A|zt=
WHE F5A AL HAAUA wH Z2aYPE FZE a1 Ytk

SAREC] w2 HA 25 U(clean energy farming)> DA E&S
FIAA BRHIE Ak, @AUAE Aofetal s AdAdE B
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A Hol A&7 T 719 ¢ = AEAA

ATfrAE, AdA A,
5] ohgFsh, A ALY Foish AR N, FAE
a3 55 AR 5 k4

2

42, LIM/HOIA K 0|8 skl DY

2008 7] = WH*MLM o] &2 58589 toeE U 13} oY
A FA8|F A A St vl 2.43%] EF3ith 213U 2000 o]
Fol|A Avlge] F7HERY AR BHFEe] B wEA F

AARIIATEZE A5 £ B9 oA 20l5go] A%
2 PaStE FAQ WE, Hole, ¥, V18, B, 4G S ol
Zhhn Qe Aow veEth

Al A

AAAAAE RFAHE AuEH, #7]Eo] HA Y
8% = 7V %—3— H5S A § nq, 2o oyx] Au|Zo] 7hAa
sl 11.3% % + HWH_E’._ H]ZS Hola o} L3l H
Hho] @ o4 A }ﬁ S7HE A]xﬂxgoﬂw] 748t A WAl 73% 2 Lheyt
o o5 37 AUALE AL, B qUALESY EFEL w vV

g =2 H71ES Hrks, AH
=, ﬁ-ﬂ%ﬂ], *ﬁ%\ﬂlﬂg, 1‘4158‘5/\]&34]7] Zog pAH0 9lon, ol
deoge Hpo| Uk, wWigATEA, vlo]euAl, =X, AT, ik

13 http://www.sare.org/publications/energy/energy.pdf
14 Pablo and Burguillio(2007).



TR A FF PR AT 45
= 5% 5 T 8tk
E 2-18. =Wl MMM x| ele 2 FAE|
&4: toe, %
SRERE 2000 | 2005 | 2006 | 2007 | 2008 i?%?
B &< 41,689 | 34729 | 33018 | 29375 | 28,036 0.5
B % 1,321 3,600 7756 | 15325 | 61,128 1.0
Hp o] © 82,004 | 181275 | 274,482 | 370,159 | 426,760 73
z # 4171 | 32472 | 59728 | 80,763 | 93,747 16
S 20456 | 918504 | 867,058 | 780,809 | 660,148 | 113
AR AR 0 526 1,670 1,832 4,367 0.1
9 7] % | 1,977,662 | 3705547 | 3,975,272 | 4,319,309 | 4568568 | 78.0
A9 0 2,558 6208 | 11,144 | 15726 0.3
7 2127303 | 4,879,211 | 5225192 | 5608806 |5,.858480 | 100.0

A5 YA FE T AN AR BFFA. 2008.

a8 2-3.

UM Yo x| =7 &

Hto|2
7.3%

0| Z&/EH (2008)

B

0.5%

R

1.0%

9
1.6%

HZHX| 0.1%
g 0.3%



46 FURE AUA £ P2 AT

AAAAIA ] A9E o8 WIS W, BFAL NHEOE 545%
Ageha, BB wH g LR

Ao 37.5%, ABEAAA 21.3%, 2SAAD 13.4%7F AFEEI Y= A
o2 Yeyth
F 2-19. AxMof x| el MY ol &
@44 %
TE | ng | A | AY | Ak | eA
S Qg | A | A | A | aa e |
[3lIP:) 545 7.1 52 | 111 5.0 0.0 00| 171
ef ok 3.9 1.1 0.3 0.0 0.0 0.1 94.0 0.6
A 4 13| 375 | 134 | 213 4.4 0.0 00 | 220

A5 YA FE T, AN AR BEFFA, 2008

YRR AGAAIA o] &L 0.1% PO ofF HEg AFolH,

Ao 7)&FFo g HUY, nlo)ona, D Solu HT x|y
A7t AABNIAZ BT ok, AAAA Teldoia opge 3
2o nxgde] g BF-Ss ojHe Aol

S 35 7SN RR&D)E AAH o] AgH A, dEo] AR

o 27 FET, FAGIE S H9 w3 b5 el

AN

43, MAAOH KIS 22 ZA 2 Z2SE] MY
431 AN R Y FF FAZF

AAANIADE FEFAFL2 o] FEdh= dl|A| 9 FFs Lt
H, 7S odA AHl dAef A2H 4de AT A o
o Ve g A VerEes deE

o, EAAFE & ALY B 7IE e 1ed YA FFol

4



& g+ 3ok

AAGANIALE g FAFE BH, AEo] 2,789.6%F toe(HA A
o) 30.8%)2 7H B, o] Hokd, 48, B otk FF A
Fol B oUAdSe A @A ol&Ee] v wrIshy] mEel ols

)
IR o8 BT 4 Ak AL B nFAA0] AEH o

FREolof & Aot

I 2-20. MAMMolAX 25 EAE
%9 A toe

BEAAGF | EFAF (Ved AT | TFEATF| B&(%)
B 104,517 20,903 23.08
11,159,495 | 3,483,910

2R 46,825 9,365 10.34

Hho] Q. 141,855 11,656 6,171 6,171 6.81

. 54 246,750 12,003 9,416 810 0.89

A 3% 220,206 38,150 20,007 1,727 191

FE(drE s 126,273 65,210 20,867 20,867 23.04

24 2,352,800,000 | 131,050,960 191,334 27,896 30.80

3 & 2,839 3.14

g A 2,364,694,579 | 134,661,889 399,137 90,578 | 100.00
A5: A QAR A3 AN R 7| EA E, 2008.12.

132 AARAIA S FFAD

AR A3} AAYANIA] 7)1 BA L] olahd, 5 203037HA] AlA
Ao qA| BHFEe 3302.79F toeol] o2 FYA L F 11%S ZA
g Aoz AWHTE 2008~2030d7F AR AFH FUFES
78%% & 71t Q¥ 09% SVt 2% FolUA| o Hls A =

S SUHES BY AR dgHn
AAYANIALE F7HES BY, gAY F7h&e] 7B 1 o
o2 AY, HYE, ¥4 S7Heol EA UEhg AR &3
2o

Hpol e ol Alef B9 S7F w2 ol &FapA AR, WA

lo

flo 1o

Mo o



B2 A%EY, 0302 vpo]dyX|, 38 o] 2 o= oddnh
71&9 79 203097HA% 71 85 AR do] E Aoz A
HEARE, 1 B2 2008 73.7%°14 2030 33.4% % AA AT AL
2 o dE) wkd, vlo] 2oy x| 9] HlF-2 2008 8.1%°1 A4 2030\ 31.4%
2 3A F7rete AARAGA] B FE A5 oz dyE

221, AMYoHXEE S5 =

kH

&9 A toe, %

AG Tt
2008 2010 2015 2020 2030 | L °%
<>7HE
33 40 63 342 1,882
oko] y
e 0.5) 0.5) (0.5) (2.0) (5.7) 20.2
59 138 313 552 1.364
of 31 ’
o3 09| a8 | en| 62| an| P?
. 106 220 1,034 2,035 4155
(1.7) (2.9) (9.2) (11.6) (12.6)
wole. 518 987 2210 4211 | 10357 6
(8.1) (13.0) (18.8) (24.0) (31.4)
o 946 972 1,071 1,165 1,447
FR 1.9
(14.9) (12.8) 9.1) (6.6) (4.4)
4 o 9 43 280 544 1.261 .
0.1) 0.6) (2.4) (3.1) (3.8)
0 70 393 907 1,540
ok ’
i@ 0.0) 0.9) (33) (5.2) a7 | B
. 4688 5,097 6,316 7764 | 11,021 0
= (73.7) (67.4) (53.8) (44.3) (33.4) :
3 7 6,360 7566 | 11731 | 17520 | 33,027 78
(ﬁﬁl ?Oj) A7 9253 270 287 300 09
H = 258 298 433 6.08 11.0

T ()E A= AANZAAGA FANA A S BvlF Y.

A8 AN QAR A3zF QBN A] 712 A F, 2008.
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At og dAY H7lE T AABANAA &5 FEoIA Hiole
s

A, e, BFNdA 5 AAAYANIAD FH| F7 PR A
2 Qoz AW FH7|E 249 AN UA BF TE7} vrEA] U
B AL ohA A A71ES e PR S MU

AS AASE, AAABAUA BT F7HE M HH 3P
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=

1. 5718 oA o] HH

5 o), g U o
g0l BE AUYA ABL F8 WIOD FAT FYRE AUA o] 89
3 A A% ) AUA g AeE 2ARSC,

=z

o
oAe A, 2o, Bk, AL, w) 5EE F7e $HE o
PR EAALDTY AV ERBNE oz
=
o

T< w7k FAEA IR Wk w7F AR 7187 ARl
A esk7] WEol F&Adddle A &S viE gt

E 3-1. ZAL 7 = 2 =EALUE

=5 7t & A
2 114
2.0 93 A vl H A

58 4r uA LT} o8
o9 ol el w4
Abah 51 AAAAIA D oA AF o7

Hj 59

EntE 87
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52 EQRE A olg A

1. B sI1e oiLAl 0] 2H

LLL &7F 78

I = xﬂﬂoﬁ Zar Oﬂfﬁtﬁ 7V 1 2A F3E&H, AuiE A2 3ha o]t}
49%, 5ha ©]o] 37% S 2FASFaL UTHEE 3-2).

H Aule 7IAsHEo] 1 FAY9S AgFAY HEgite} o]FolA=
7A97F B7] el ole thal] FdT AR EY AuHAERZ pro] A
Horth T d# 2 AuMHAEE w24 RS ABE o] <X
3-3>o|t}. 50t7t F2 S fEol Bste HlEo] 57%<1 ¥ 60~70
e AEE F HlEo] 247 44%, 56% = =T
B A%E W AuFES 50t7) 3nkdHo g st REIF AA

T A= io} H Adso] B 302 F3EH, 30~40t < HE
WHzo] oF 1098 AEE 2 Ao T ZALEJTHE 3-5). 30~40T)=
AR ofy el W FAR A AT 50t 28] E Bt ok

32 B 79 dgF ol ¢ MufHA A2 SEHS
@9 H, %
A5 SHT H] & A vl A ] SHT H] &
304 ol&t 4 41 lha °]3} 19 19.4
40d) 28 28.6 1~3ha 29 29.6
50 23 235 3~5ha 14 14.3
60 25 255 5~10ha 19 19.4
704 o] 18 18.4 10ha ©]’¢ 17 17.3
7l 98 100.0 7l 98 100.0




FTUFE olUA ol 53
¥ 33 H =7te SZEY RIEH+, o) &
99 %, %
4 S1EH(+) S1EH-) Ao S1EH(+) S1EH-)
T | HE T | v F | HE T | &
300 olat | 1| 250 0| 00 |lha o3} 7| 280 6 | 24.0
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