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ABSTRACT

Strategy for Developing Horticulture and Special Crop
Industry as New Growth Engine - Focusing on
Horticulture Industry (Ist yr of 2-yr project)

Background of Research

The production volume of the horticulture and special crop industry was
15.3 trillion won in 2010, accounting for 36.6% of the total production vol-
ume of agriculture, and this means that it is an important industry. Because
the horticulture and special crop industry is a high-value-added industry, it
has to retain the role of an agricultural growth engine. Therefore, this study
aims to analyze its production, management and delivery, features of the
change in consumption structure, and factors of product differentiation in
the horticulture industry, and to suggest strategies and policies for each
categorized type so that the horticulture industry can continue to be a
growth engine.

Method of Research

Concentration ratio and the coefficient of local specialization for main pro-
duction regions in 2000, 2005 and 2010 were calculated to analyze the
change of competitiveness and features in the main production areas. A
questionnaire was used for 27 distribution centers in production areas and
local experts to examine post-harvest management, joint account and bottle-
necks of local production organizations. A hedonic price model based on
the transaction data of two major wholesale corporations in the period of
2009~2011 was used to assess the market values for each attribute of ap-
ples and tomatoes. A questionnaire survey was also conducted on 650
households which were chosen by a stratified sampling method to identify
the behavior and preference structure of vegetable and fruit purchases. A
logit model and an ordered probit model were used to analyze the aware-
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ness and payment intentions for each type of vegetable and fruit. The prod-
uct-market matrix by the BCG (Boston Consulting Group) was used to em-
body the strategy for developing the horticulture industry.

Research Results and Implications

The horticulture industry is a great growth engine which contributes to ag-
ricultural growth. However, its recent growth rate is dropping, and the
growth trends are differentiated across items or grades in the horticulture
industry. Although the market scale of new western vegetables or new vari-
eties of fruits or fruit vegetables is not so great yet, their growth potential
is great. The secondary varieties of fruit vegetables or fruits have a greater
market scale and a high growth potential. The market of the vegetables for
spices grown outdoors and the main breed of fruits has been saturated to
result in stagnant growth or decline.

Because the area for growing horticulture crops has increased and
the number of farmers has decreased, the scale of cultivation per farmer
has gradually increased. The protected facility area has gradually increased
and the glass greenhouse for growing vegetables has continued to increase
in particular. Production has concentrated on main production areas, and
competitiveness of production areas has been enhanced in areas for grow-
ing relevant varieties of increasing demand or new suitable areas resulting
from climate change. In particular, the number of full-time farmers has de-
creased mainly for vegetables which are grown outdoors. For the real man-
agement expenses of horticulture farmers during the period of 2000~2011,
the expenses for fertilizers, labor costs, lighting and heating for farming
have increased annually by 2~3%, and real income has decreased annually
by 1~5%.

The organizations for selling products in their production sites have
gradually grown and joint sale has also increased. Post-harvest management
was shown to be difficult in terms of grading and storage quality. It is con-
sidered that this is because there is a lack of specialized knowledge and
management know-how on the quality difference resulting from production
method rather than the facility itself.

The market value of horticulture products was analyzed to be highly
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different depending on product attributes such as variety, production area,
joint sale, type of authentication, and size. The consumer survey revealed
that important consumption factors of fruits are taste, freshness and safety,
and those of vegetables are freshness and safety, but satisfaction therewith
was not great. Emphasis was laid on quality assurance and uniform quality,
of which the satisfaction was not great. The criteria for deciding quality
depend on appearance, but not greatly on the standard grades. Although the
awareness of GAP-authorized fruits and vegetables was not high at approx-
imately 45%, the ratio of consumers who are willing to pay more to buy
them is higher than other authorized products.

In order for the horticulture industry to be developed as a sustain-
able engine of growth, it needs to aim for becoming a market-leading in-
dustry that quickly responds to diversified and changing consumer
preferences. The government policy should be in the direction of arousing
interest in diversified varieties and items, and one that considers mid- and
long-term demand and supply, and further creates markets and enhances
‘private investment’ to encourage the private sector’s investment.

The strategy for developing the horticulture industry depends on the
type of items and market. The items can be divided into 4 types: “New,”
“Star,” “Cash-cow” and “Dog” depending on growth rate (attraction of the
market), market scale and share (competitiveness). The ‘diversification
strategy’ is needed for developing the type New, the ‘product development
strategy’ for the type Star, and the ‘market penetration strategy’ for holding
the market scale for the type Cash-cow for which the market is saturated.

In order to develop New and Cash-cow as growth engines, it is nec-
essary that the government reinforces technology development and dissem-
ination, provides market information and encourages consumption, rather
than promoting support policies for each item. To this end, it is necessary
to build a support system to correctly reflect the market and changes of
demand. In the short term, it is necessary to expand the government and
public R&D budget for private sector’s participation and entrust the in-
formation support project to a government-funded research institute for im-
plementation based on “platform” method. Also, a self-funding plan should
be made by producer organizations.
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718} | 35303| 3500| 35351| 21,682| 21967| 13262| -37.8| 2789
7l 185,918 | 64,189 | 231,432 | 88,944 | 282,795 | 82,303 52.1 282

T 1) ZIEl( Gl F, A, 27,
2) =g 7k= 2005 O]

olxmEt A, 2B, Ve A 5

=712
FHEY.



A2 delatde] A7 A4 25

ANaF FL F2E $£25ES 2d 20113 71E02 XS A

G B 2]7Ke5,866% 2], 5Nt 7P WAL, a2 A AFAK29,033
A @), 13158767 2a), BEVLE9,652H B7)) <=2 YEFTh 2000
| odiv] 2011d 297 SEES AA(1,833.3%), AMAFT25(1,338.1%), Wi
3(1,104.3%), WE(384.6%), "F5(278.5%) <& IAA Yehton, 154
EntES A4 59 ¥ EF)FE BT Fasiirh

Q%

. 2000(A) 2005 2011(B) SHE([B/A)
R A EE I AR AR
S @ A| 116,013 | 139603 | 162,435 | 161,494 | 236,422 | 163633 | 103.8 | 20.8
vh U U 75250 | 184212 114,837 253,974 | 245522 | 352671 | 2263 | 914
I %| 31,104 | 20,285 | 52977 | 33417 | 164,610 | 66274 | 429.2 | 226.7
polofE| 19,382 | 32,240 | 48992 | 65,678 | 73318 | 89,417 | 2783 | 177.3
71 9| 8647 | 5228 | 53313 | 26,715 | 72450 | 29,757 | 7379 | 469.2
B A| 5139 | 2134 | 13154 | 2845 | 52920 | 6454 | 929.8 | 2024
W o3| 1,310 421 | 2,208 762 | 9077 | 1,892 | 5929 | 349.4
71 EH 92546 | 75986 | 167,642 | 147,587 | 358,854 | 208061 | 287.8 | 173.8

A | 349,391 | 460,109 | 615558 |692,508 1213172 | 923,158 | 247.2 | 100.6

F: 718k, Hl, 22, U 2], A, 234, g2, ok, AR §)

—
A5 BFEFAAEFEEA,



26 A2 Lol AT A

g, AR T F7HEe] wlg M o5 XS FdAAFEe FEA
S 7HAA itk =8 o] FHEC] AAF £Y S/HE FEIA e uE
FEolE & 4 vk WA AR wjFo] YA IO B
200013 thH] 2011'A 27} 46.1%, 44.3% 743 A0 2 et

N F 7 FEutth AdolstA UeRth A

I
e
o g
_{
X,
oft
N
)
rlo

e

1299 olet=, 3o @93 7}
A= golsith xAaFAe] A9 keT 14.6FE0A 2672 = oF 28] A
SUAT= 89UYS Yepd

Z2-11. M7 2 E5YH e S

Sk
o
%9 A 2, E %

_ 2000(A) 2005 2011(B) <& (B/A)

EEE I AR IR AR Y
AN2FAH 30,980 2,125| 38,380 | 2,281 | 60,022 2,250 93.7 59
Ent E| 21,835 | 28422| 29,808| 39,851 | 45879| 45819| 110.1 61.2
i 3| 10815 6,346 | 51,098 | 83,126 | 174,593 | 217,901 | 1,514.4| 3,333.7
ub E| 9,123| 10530 | 21,244 | 42,152| 95483 | 78,620 946.6| 646.6
L o]l 7818 8,739 | 7684 17663| 9839 21,397 25.8| 14438
T | 5060| 11,430| 29,235| 73,206 | 47936| 96,339| 847.3| 7429
¢ T 229 6,069 | 8536 | 41,181 | 10,701 18331 3655| 202.0
A7 1,848 7005 5210 11,868| 2,625 3,773 420 -46.1
Wl | 1671] 11,353 2471 1,369 2,016 6,324 20.6| -44.3
e A 202 4731 51,340 | 111,459 | 120,874 | 230,078 | 59,7385 | 48542.3
7] EH 95609 | 127,645|137,952 | 163,414 | 285510 | 285971 | 198.6| 124.0

Al 187,260 | 220,137 | 381,234 | 587,570 | 855,477 | 1,006803 | 356.8| 3574

T 7IBH I F, A5, B 27, okxdebA s, SE B, VIR 24 )
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Aoz 20085 E AZHATE 20123 FE = aFH|7FEA A of
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=
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A FEMAAY 2] vlFo] Z+7; 38%, 42%= U

o

)

ofr

ol em, AR FEE A
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=]
K
<

K-
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i
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1<)
of

7=

H

2-12. FTAO| X
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ar

2,756
1,111
627
106
276
1,016
82

13

95
722
180
13
910

2012

2011
1,938
1,041

491
171
275
944
82
13
95
326
21
550

11,705
7,848
3,615

212
54
644
2,076
6,601
1,029
88
1,117
1,343
50

87
2,377

2004~2010

71 ALl
T3}
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A74(B)
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Z
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of &
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Rl
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A
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g)\
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A
14
B AldE. AR A g2 F2 A AFE AN S S
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R

848 7} 2(2004~2012).
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AL %}OH 37, 1990\ tH XHHHAW o
A o] WEA FUFsIA T ddAEd
55009 d-& AWt o™, 2009~2011'A7F 4,600
| o] % 2008 A7HA| FYAH-2 Xl A °l STE 3 ib‘r, >4 °l &
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Aol g Y2 P FIT2
1. e W3}
1.1, 25548 Aoy

74 g A A4 AEEA-L 20009t 25 S7F8IAT 4 A A

16.85F haollA] 21.0%F ha® Z71glom, A4 A AL 23451 haol A 24.8
T ha® F7FITE 2000~2005 #9] Al A2 AH T 8% A
7kt o, 1 9o AujEd-e 2 Wy} §lITh 2005~20101 A 42
A AAR S A% 1%8 FastHoy 1 9 A= UL

¥ 31, BFY AM/EX] ZujHAE F0|
@9 ha, %
At =7+
T = A A& ol omE
Fog 1243 e 2000 2005 2010 =05 T 05-"10
Al A 3,133 4,569 6,194 75 6.1
5= 7 165,095 | 165643 | 203,451 0.1 4.1
A(A) 168,228 | 170212 | 209,645 0.2 42
Al 36,001 36,272 35,236 0.1 -0.6
FIES =7 197,651 | 197886 | 212,919 0.0 15
A(B) 233,742 | 234,158 | 248155 0.0 1.2

A5 BAA, FHFZAH2000~2010).

Al 3 %



34 A3 dAFE AL B AdT=

H, 53] o) A AL AR 694 AL o2 ST I
o} 20 AA AEA F AL HFE 27} 3%, 14%2 A A2 A
Fo] BFETG =2 A0 2 YT

12. N2 HEE B A

AN HA-L Z571 2,190ha, A2 36236ha® 9 A4 BT HY
3192~ A mFo] 2+t 98%, 9% = thiEolth 1wy A4 fued
2o 1099 ok FF3] Z718ke] 20000d thH] 201099 90% =715t
2000 tholl = 2007744 4ol thk FAA T Aol ABHA ¢
wo= Esta AldEF o] Frleksth

E 32 AMyely Mujes ol

@9 ha, %
_ AFd FHE
5 Al 2000 2005 2010 — ——
00~'05 | '05~'10
v g ek~ 3,063 4,426 6,098 7.4 6.4
o freleal 3 19 17 36.9 -2.2
7]} 67 124 79 12.3 -9.0
A(A) 3,133 4,569 6,194 75 6.1
EI RS RN 35,315 35,309 34,915 0.0 -05
12 salea 117 189 221 9.6 3.1
Al A
7] €} 159 274 100 10.9 -20.2
A(B) 36,091 36,272 35,236 0.1 -0.6

A5 TAA, FY9FF4H2000~2010).

13. 72 ElE Aul vl=s

7He e A AuR R v)Fe Brheo] 2%, 71 28%S A S



A3 delzE A 8 AT 35

o ds dHE AEAS #7575 AHSshs HSel 25%% JHE wske),

ol 7FAAHA 9 90%°l sidHTk ¢ A5 Y T FAPE oY A

&9 ha, %
=
| TR LA e | A
- (A) =22 5% | A7 | Ag | 24 | (A*B)
At 212 27 (B)
WA | 35766 | 370 | 175 | 825 | 12339 | 504 38 | 13,771 | 49,537
H| 722 | 07 | 04 | 17 25.0 1.0 0.1 273 100.0
Az wEHE, AAAE 248 8 AaF A4EA, 2011

[N
>~
>
Ea

CMAROl FAK] S &
L 2HE AYilo] FAAE FAHoE A Aok F52 A9 3~10
Al FAk o] AuE A ASEE FY 25 AiE Aol tigk A9 Al
FA HF0 8 A= A¥ 2000~2010F FQF TiREo] ZZoA FAk
AFE7F 7169 H. Ot EnfES] o= AlAAN] 544 1039 &
FAHA s A9 giY AeE Yelgt 4] oot Mg 2
FE5S Uz A G 3~107] FAHA7E AA) Fu AuE A ] 36~68%=
AT S 1F0] FAkR] S == AA AufE Ao A 11~26%S 2
o

At F2 F5 T 92 AR UENT

r&ﬁﬁé

“



36 A3 dAFE AL B A=

* 34 T2 EFFY FUX| FEE H3Et F0
4ol %
FO% | AR | S T | S 57 F=AEA | ] 107 FAEA
2000 0.33 0.46 0.66
¢ I 2005 0.36 0.50 0.67
2010 0.36 0.49 0.68
2000 0.16 0.25 0.51
o5 | 2005 0.20 0.31 0.56
2010 0.26 0.40 0.65
2000 0.08 0.13 0.23
i F | 2005 0.09 0.12 0.22
2010 0.11 0.16 0.26
2000 0.28 0.38 0.57
AR 3} 2005 0.28 0.40 0.59
2010 0.26 0.40 0.60
2000 0.26 0.41 0.56
% 7 | 2005 0.29 0.42 0.59
2010 0.36 0.47 0.64
2000 0.23 0.31 0.40
EvE | 2005 0.19 0.27 0.36
2010 0.23 0.32 0.41

F AR AZFEE AA ARNA A9 3,5, 107] Al-79 7 o] XA stE vFS
o m) g,
A5 5AA.



A3 ez A4t 8 AdTE 37

A SHASE 54 AG@A) B4 58 A%, F 44 3t 4T
92 6 S84} 10T 29 54 Ao o &
A5 A oHl SHEUTT B 5 gow, o] AGt 248

B, AT 535
A Ao, A PREE 150 SHAGI A B Ao kg
=5 33 obd, H 2
SeiAle) YAvksdl ta s Esh Z7hgel te} ghAE T4
7] Aol =A F7hekds] WEol,

A 449 B3 F30] B3hso] glout, AHEahAS} 20009
o) 201060] Shobd A BRI AL FAA AT vehhth. 34
GY-BF A AGEAF7E 2000980 20104 0] ) Foh Ao
U} 715 WSHE Q13 Ank T2 AR 9 20 Balt Wy
© 7Y% Aoz E3so] gom, 535 A 39U F4o] o

o] ls) BBl e AT UEgeh AThsl e T4 A5
G} A FA.

Sk} 37, 290 S8Ho)

= 2l
29 #30] TE Aol Hla) AAo] B& Ao Yehgty E3)

. « hay b . - )
6 AGFAAFE LM e § A W | R AMAH, ha § AG W)
tj

o ZETF (MAF, FAF) AA AMAA, po; AF | FZ AGEE, pe: A
TEETF AT, HEAF) AHEHOE ASH




38 A3 UolHE A D 4

T, EO0LES X9 E3AF M3 F0|

= El
A% 2000 2005 2010
FHEE 16 17 91
IAls 34 33 43
e = 2.6 23 18
g 55 56 61
vhE AEE 1.0 1.0 15
ekl 26 33 59
BAHEE 25 o7 o7
A 2.3 36 56
AFE 4.4 3.6 3.0
AR IR 0.8 0.4 07
A 0.3 10 2.2
A 0.1 0.2 30
ARk B 17 17 14
A% 4.0 3.6 35
AEE 2.3 21 20
e 5.0 47 i1
T 53 47 43
=g A 20 23 2.8
e 3.3 27 51
il 47 3.8 30
by e 5.1 54 20
RS 94 10.0 116
A 9.3 9.8 12.0
G 8.3 8.7 11.1
ats 2.7 37 37
=3 4.2 6.6 74
R B e 44 30 39
73R T 5.0 37 19
FTE A 2.3 25 16
A 36 33 2.9
S AR A= 1M A Ul § % AR, ot A U] FEE
ANaF, AAF) DA AWMAE, he: A1 F5 AWNEA, he: A7 FETFHAT,

FAF) AR )
A5 SAA.



A3 ez A4t 8 AdTE 39

3. A4 2 FF Fol
3.1. ALt

1990t =2 A E A7 dezhEo] YA AFH oz T8
S}, 200080 S0 diF-E] AEEC] A FASATE 20008 HE A-
W72 RS A3l Auky)Hoh 3aky) o) Aakake] o 7HAst
Bl 20009 ol F A4t S7HRo) JbY & AR e oFgAE I el A
o2 Uestth

2000 % A akeo] 7haahEA T3}
~9%2 WEA 353 El

=
T
uth Fow, Ais BB F

34 %
AYTF =74E
2001 ~2010
1991 ~2000 | 2001 ~2010
) 0 0 2001 ~2005 | 2006~ 2010
% 9 9 2.2 0.0 04 04
w2 11 34 29 38
o 3=
AR e 115 238 a1 15
s |27 0.6 28 5.2 04
ga e 132 -10.9 A7 ~17.2
- e BN 3.2 -34 2.2 46
& A F 38.7 0.7 5.7 -4.4
o [=A 41 A7 13 81
A 133 0.1 16 15
3 & 43 0.6 18 0.7



40 A3 dddFE A4 B A=

Aikel WMskE BRU FEAARE dojuta A ¥ F&5 W F
dojutar Qlvk AR A AL $2] FFo] 1980} =Fol Y 5
A8k vlFo] AA F7Fske 19904
t, 1990t 2 o] % HFo] ZHAdta ok olof| Hls| TE FFH
71k FF9 AuiA HlFo] Srkstdth 2012 A, 2A7HF AuiH A2
AA Az Fol 2+t 58%, 6% 2 1997 RTF ZH2E 20%p, 6%p HobR o
U, T2+ 13%p oM tHEsE4A0Td FQASAE AL T
FAANT FA o] AR vlFo] FAstHA oFF, T2, E, FAXSA
(27}, sl2AM), B4, UHlE 5), SARAA AR, wlokut, 7158, B
) TOE WHAIHA HA Hls FFo] AL Aok FA xS
Ae F4 EAZ H2 AuiAZ o] Asta, 92 A A=A 2
o}, SAHAMAE AR o] Frlehe 5 FEo| TYslehe FATh
s FF 1 AlAF L AA vhEe 77%E AA S GAYHY 23%E
AR S e oz TR FA 109 A3t vkse] A dXEY F
Z FAo] AY ASA FAE AeE KBtk dgY dXE Y EF 7
o

al,
=
o

-

T 2 geA T Yok A E FErkEn 29897 2dX g o
Arbss FRECY, BAF vhso] BT Fikwe] B 2HE 3713
of wet AuAzel WA Z7bsta 9] WEolth WEwE 4
sQB2AE o] ZAAT ) B2, 20123 7% tATs AuEFe B
go] 40%F AN Ao FRHU

oM
X
r2 o\
-

7 A s EAA AYAA 25 ostE 201134 TX] 0 FF H|
&L 50% FEOZA AujA A nlE] A AYHEFe o waA gasteE A

o2 F4¥.



A3 delzhE A g AdTx 41

O8 31, Atz E3Y AMejHA HE

80°%6

60°o6

2MOL -

e
off
hind
- o
A\
=
o
o

A7 FYUFAER 528 2 AH1982~2007), SEEEAAATF
A2 (2012'3).

£ 37 ofs E5Y MuoE o3

&H9: ha, %

2000 2005 2008 2009 2010 2011 2012

2 v A 44941 | 31,766 | 28416 | 26,323 | 22,414 | 24,035 | 28,278

A g 78.0 79.9 30.9 79.5 78.5 77.0 77.8
Eil ! 22.0 20.1 19.1 20.5 215 23.0 22.2

4, YAk W3l

20001 -] 20109744 A Eo] T AT AP, F EX A
o 234 Z7kehe Aol A =

o}
[e]
JVele Ao E YEhdTh 2 77 25 139 EXAYAALL A 294



42 A3 dedFE A 9 A=

@9): kg/10a, %

A7t
2000 2005 2010 SHE
2000~2010
w5 5,018 6,624 6,072 1.9
A+ s 4,908 5,220 4,908 0.0
g = 3,330 3,138 4,215 2.4
I LI 1,056 1,180 1,212 1.4
o} ok T 5,232 6,114 6,384 2.0
A4 i F 260 263 214 -19
o 3t 3,180 3,504 3,450 0.8
S o 10,284 12,021 11,426 1.1
A Eulg 8,010 8,690 7,642 -05
SN PN g 3,936 4577 4774 19
7] 2,930 2,983 2,799 -05
A3} 2,420 2,153 2,073 15
2 Gl 2,428 2,647 2,538 0.4
] =

FA 2,874 3,216 2,813 -0.2
X = 1,999 1,860 1,617 -2.1

F1 1) A&, 2], 0], EvtE)E WEAS VEOE AL

3) W5 B 24 Q)
4) FF FAELS 2000~20059 SHEF 2005~2010d FHES FHEAY
AR FEAEH, (FEAELEAER,, 4 I



# 3-9. dozEE LN FOf
©9l: ke/ A2k, %
At
2000 2005 2010 THE
2000~ 2010
= 53.2 79.0 81.1 4.2
A A i 64.7 71.3 70.9 0.9
g = 36.6 324 47.1 25
A A "l = 7.3 8.7 9.4 2.6
oFud o 9 386 56.9 61.6 47
I i F 1.3 14 1.3 -0.4
o o} 17.8 24.7 28.6 A7
9 o] 15.7 189 18.8 1.8
. A4 EntE 15.1 17.7 183 2.0
7H A 2 & 147 24.2 28.7 6.7
o 7] 4.4 49 52 1.7
Ab 12.2 12.7 14.2 15
90l Hj 9.6 13.6 145 4.1
Fag 22.1 26.5 24.2 0.9
IE 8.2 78 7.4 -1.0
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2) g, L5 A =XE J|ESE A4R
3) MFs R bR,
4) HH SAES 2000~20059 SHEF 2005~20109 FHE FHFAY
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2000 2010 SHECO)
A A 162(68.0) 126(56.2) -22.4
I} 7 93(64.9) 93(54.7) 0.0
Aol 52} 902(65.2) 627(53.3) -30.4
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Ak s WE&Agell 7PdAEE HlEo|BERE st AR Aol A
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2y Zuy]|glad] | =0k | #An]| ol 2 H Z:]'- 7]— s
w5 SHH| B 5H] | 5 o] OE.]—'—H]ZHJJ—]}E}Z}H] 718k | A
A5 19 8.2 9.9 84 52 | 276 | 316 7.1 | 1000
A A 71 85 54 9.2 69 | 288 | 296 4.5 | 1000
- v 5| 444 | 186 5.2 05| 163 3.6 2.9 8.4 | 1000
- EnlE | 120 9.5 19 | 190 9.8 | 229 | 197 52 | 1000
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3) BEnfEs WEA 2y 7]F4.
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A+t
2006 | 2007 | 2008 | 2009 | 2010 | 2011 | oo
EA 964 | 966 | 969 | 1053 | 1065 | 107.0 21
HEF | 1139 | 1210 | 2075 | 2410 | 2142 | 180.0 9.2
s 998 | 999 | 1042 | 1208 | 1248 | 1235 43
FEdd | 1086 | 1127 | 1487 | 1106 | 1207 | 139.2 5.0
71 7% | 1053 | 1065 | 1141 | 1191 | 1200 | 1227 3.1
FQw=9 | 1009 | 1030 | 1131 | 1193 | 1253 | 1340 5.7
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; 1437 5115 6.552 737 4554 5291
(21.9) (78.1) 100) | (139 |  ®61D | (100.0)
= T=0 E54 5= HASE e
AT FYFAAER
E 4-4. E5Y BHlE 2| H|S
99 A, %
8 [ eaEd | 8 | bl | =Adx] s | 54
b | 2006 6,552 889 811 319 53 361
F | 2011 5,291 657 473 207 29 163
ng | 2008 100 136 12.4 49 03 55
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Hoh FEs=3s7 AASE7] g Aok FEAARIE FsAts &
Aslslr] fEiM e AEERHIY AAN] ddis XY, 7S 2y
2 29l SA® olyz}l FUIe} FAME 55 TR ALHA7] 9] AA-E {4



-0
oft
P~
R
ol
o
N
=
S
r
o
N
N _lb,
o
o
Lo
o|N
~
o)
A
Pad
p
o
=
lo
o
o

o
i
ol
N
I
o
e
1o
B oo
R
rir
[\®)
()
()
(@)
-
=
(e)
rL
3
=
=

g© Z 2001~2005d tiH|

R
1991 ~1995 38.7 22.6 12.1 6.7 1.9 62.1 144.1
1996 ~ 2000 36.1 22.6 13.6 7.1 2.5 71.9 153.8

2001 ~2005(A) 33.1 21.0 156 6.3 2.2 74.3 152.7

2006~2010(B) 36.3 185 20.6 6.2 2.0 67.7 151.2

SHE[B/A) 9.5 -12.0 31.8 -1.3 | -116 -89 -1.0
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bt A | R | W | Bl | &3 | 7R | JA

1991 ~1995 143 | 139 4.4 3.8 2.7 2.6 8.1 49.9
1996 ~2000 11.8 | 125 9.2 5.6 3.3 4.3 7.5 54.9
2001 ~2005(A) 8.0 |13.0 8.6 3.1 4.1 4.1 10.8 59.0
2006~2010(B) 9.2 | 139 7.1 79 3.7 4.0 171 64.3
SHEMB/A) | 156 74 | -168 | -15 -8.4 -1.5 58.7 8.9
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Fa7h @skals ATASSE aclems 129 Jhrel 271, n9s

5 5 % otk A2 0 AR, o 59 olf2 1290 7T 57} wh
27 F7kska A, 390 olge] b S gaska ek 190 2FE nE

2 19853 6.9%, 2000 15.5%, 2010 23.9% 2 Z7}5FA AL, 291 7HF HlS=
1985 12.3%, 20001 19.1%, 201013 24.3% = Z7}3FTh 3FA 9k 391 o4
o] 7h+ HlF2 1985 80.8%, 20001 65.4%, 2010%d 51.9%= ZFASIATH

179 1FstE WEA AMEHT Yok W F AT F 654 oY AT
7 A BHE v & 18 EES 20113 114%°]th $Eluets 2000 o
654 o’ AT BlE 7~13% =< ‘1#3} ARSPo] XYt

Ao AAGE 7t giiE Aot A9 AALTHIHELS 1990
47.0%°1 4 20003 48.8%, 20113 49.7% = Z7}3tal Ut} oo wiel A=
oju} Bio] RE7} Zrtstal o] 59 A&uH At £avt FrjETh

¥ 5-3. 7Y Y 74 HE

b 1985 1990 1995 2000 2005 2010

19 6.9 9.0 127 155 20.0 23.9
291 12.3 138 16.9 19.1 22.2 24.3
3 30.8 1.2 70.5 65.4 57.9 51.9
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€ FHHAT THSIAARA L Dy, — ) e A2 FAATE
e 07 7N wiE NHEXNE /]U]ﬂ‘:} webA A AYFORE o] F
A BSX 9| ¢ 2L 7HA7F FoEHo| T A FFHE THASH
At o]2d Tted AR s ARl whek 2" AARAT Fhol Akt
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70 As5% o Wt 5 AFApEs a9l

¥ 5-5. At tAZAE el EMZT
W4y FAAS | F2oA | t-3 p- 4k
i 900.3 38.8 23.2 0.000
2008 184.4 19.2 9.6 0.000
dx 20094 -
(A4h) 2010 353.4 235 15.0 0.000
20114 903.3 40.7 222 0.000
8Y 365.0 446 8.2 0.000
9¢ 128.0 28.3 45 0.000
104 -
114 263.5 25.2 10.5 0.000
124 370.2 28.2 13.1 0.000
=3} 14 376.8 385 9.8 0.000
Al 7] 249 4995 37.3 134 0.000
39 597.1 314 19.0 0.000
44 757.6 336 225 0.000
5¢ 721.8 40.8 17.7 0.000
64 669.6 456 14.7 0.000
74 752.5 405 186 0.000
T -275.6 725 -38 0.000
z7 154.7 79.5 2.0 0.052
TR 257 -7489 735 -10.2 0.000
T 304.4 76.7 4.0 0.000
- A2 E -286.1 74.8 -3.8 0.000
e ok 536 743 0.7 0471
A2 -409.3 84.2 -49 0.000
2] 28 A 358.6 19.2 187 0.000
FA] -
7] e} -2734 54.2 -5.0 0.000
el -
E— A% 53.9 183 3.0 0.003
=° TEE5t 191.8 21.8 8.8 0.000
A2 s 283.8 1965 14 0.149
ZAF 525.7 74.3 7.1 0.000
T SAE 3075 69.8 4.4 0.000
u}xg %_ _




AsA o W3 9 AgAEs 29 71
W FAASF | F20A t- %k p-#
ot -
e A 5 oF 308.7 274 11.3 0.000
o= 5 oF 289.6 326.8 0.9 0.376
e T71°s 86.1 1256 0.7 0.493
GAP 4815 1187 4.1 0.000
ST -
) A -43.0 36.2 -1.2 0.235
5 ATt -117.2 22.8 -5.1 0.000
A A 1125 46.4 2.4 0.015
BoT 31.9 577 0.6 0.530
> o Ak 329.0 575 5.7 0.000
A 141.8 33.8 42 0.000
&TA -23.7 232 -1.0 0.308
G A Al 1375 27.4 5.0 0.000
23 o 24.3 28.3 0.9 0.390
17 A= BT -67.6 28.3 24 0.017
v o5 A -63.5 52.9 -12 0.230
A5 174.2 20.2 8.6 0.000
Bl -141.9 265 -5.4 0.000
ool -12.4 50.9 -0.2 0.808
F A -130.1 496 -26 0.009
An HET 171.8 474 3.6 0.000
- et -99.2 825 -1.2 0.229
Au AR -115.1 433 2.7 0.008
°r LA 203.5 1216 1.7 0.094
7]} 7| € 39.0 25.7 15 0.130
w5 S5kg 1005.8 84.1 12.0 0.000
ool 10kg -59.7 40.2 -15 0.137
15kg -
3S -992.9 23.0 -43.2 0.000
25 -671.6 19.1 -35.2 0.000
S -340.8 16.6 -20.5 0.000
N M -
Z L 325.2 17.3 18.8 0.000
2L 730.0 26.1 28.0 0.000
3L 1380.7 444 31.1 0.000
H] ¥ -1080.3 78.0 -13.9 0.000
HS5A T 67,538
AdjR-Square 0.622
F: White®] o] 24k $AWNE ol ot FAA ] REA, 7t 74, ANFOR ST
gk S AR A
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O% 5-6. ESHA 7Y Atmt ZE7HA Aol (#l/kg, 10&#=0)
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8y 9y 1oy ug g 18 28 3@ 48  5¥ 6 7%

o 7bAL AN FEEL2 TS A4 of AV ALE AR A
ZtE| U 593 699 7H4 0] 4€el HE] W Ao 2 UERyTh o] 20104
A AAZ317191 2011 593 62 714 0] B3] Boky] & A0 R Kol
H, ofg} TAWE A=A e 6274 7HAGSAITE A&EE A Felst
Ak =3 94 (FA) T 1€(8) 72 108 HIs) 247 128Y/ke, 377 /kg
Bro]l 2] o} MWHA o ® WM A= O0hK FA ¥ ZoE RTh

x 8 w3, vl A5, vlopl, 34057 23 o
59 Aol B3, 4 %ﬁl(iﬂ 3 2A), Veleh £, okt
W D FE JHAe] B3 Re AR FAHY BAUY FF F &

B3} Fro] 95% 412520l A fmq 71A Fol7h BAGA e Ao

2 mEri EFREsA F5E FeAH A T s, Ak A 82
2008 150¢¥/kg, 2009 125¥/kg, 2010%d 125%¥/kg, 20119 139Y/kge]a, 7+
E&2 2008 10%(160¥/kg), 2009 10%(156Y/kg), 2010'd 10%(165Y/kg),
2011'd 8% (144Y/kg)°]Th.
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O8 57, 5719 Atnt dEIHE Ro[(f/kg, FX1=0)
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A e Aoz FAHJG 7 =2 FARAA 9 7H e TR 257

1,108(=749+359) L ol *c,%%}%lq oste] RS0l A

=% 7]3«_/] AR =S T (52.1%)7} 7 , =22 2(153%), &
A (11.2%), 227 FE(6.8%), Wllé?—ﬁﬂ(%% TO 2 YET

FEIEEE Z-FATO) TAZ vl 71HF o] frejulstA 2 AR

O8 5-8. E5-=7|€ & et Atet F25E Tt Aol(f/kg, =XI=0)
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UEbstth. 2A8E % ST WA vls] 22t 5269/kg, 308U /kg 7HA ©]
A BPEHE Ao FAENY FEH FHVE A 1HT A
7|BI+FF AL 7IAA HAZ FA | Hla] FAF if%l 612¢/kg .
2V 1, FAF IARSATF 419/kg 02 TP Yigton) T xjol=
1,053 /kgoll 23t

224, E3H4EA]

A 71 A9 A S8 AFA13Yke), B A (329¢Y/ke), A
A (1429 /kg), BN (1389 /kg), BET(174Y/ke), A& FF7(172Y/ke)
oA AAE A 7HFo] F8 FFAET 1009 ol FolulsAl =2 A
o2 ALke k13

W, S5 FET(-1179/kg), AE B3 (-1429/ke), E3FA(-1309/ke)
2 A AT (-1159/kg) oA ALk A 7HA e SFAl A AR AR
o B3] 100 oY 9A 7HA 0]l FAHJTE AAE AL 7HA Aol o] AT
A= 467/kg(=325( ) +142(B3hr) o2 FFE 7HE A 2K(1,108Y/ke)
of Hls| iAo E A ¥ ASE Yeisith
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% 5-9. &5F MXE Atk =t X0l (»f/kg, SFAI=0)
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225. &3}1A

SIAEEE TAATDHEE 2 555 2, 54k T5E3
(A9l, ZA&Euk @ el £33 192U/kg)7t 1% Tzl 71A el FRel
Z3lol nl3] BAHOE FostA =A FAHHUL AAFELA SEHAHF
L, LTS E FUAF Z3H2 QL E3ol B3l 284U ke iﬂl FA=A
o A

u frelatAE askt @, o8 Ase FaAW AAF HIFe T
Tl 673%E 7VE A1, FE5E3H234%), NL0.25%) FARFE 50.1%)
o] o]tk
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T3 5-10. EStXE ARt Z=UbA Aol(f/kg, ©Hels#=0)
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27 oo 7HA L skg Wh27} 15kg wh2sol Wlsh 1,0069/kg EA HER
om BAASRE Folatqith. 12yt 10kg 15kg ¥h2=0] 7HA L BAH O

2 fFoHsHA B2A e Ao 2 FAHU o]+ 10kg BF2=9] A BlF
o] 0.6%° AUA ol Fonst A2& =ET & W Ao Hlth
5kg HP*«I kg 7HAol & AL AxA mE NG St AR
TE T ¥4 89lo] T3 BAHA ¥ AHE HIT o]
S 15kg BTt A Y 90.7%E AFA| 8t

Skg ¥ 10kg Bt ZH7} 8.7%, 0.6%= W W SF T

1S 714 GAPS A} AZFol 7|4 Yunct 247} 4829
ke, 309%kg FAACE feimlahl A AWHAL. ek 4715



O 511, AESY ARt A=A Ao|(2l/kg, EH=0)
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259 $7l5 GAP

Fo] RoE BHYOoY FTAHOE {Fonletx| ¥t ol AHHlF

EE5HA] X3 B0 BRItk AdF V|Eo R F
Z2R1FE BT dyto] 745%, AEF 254%= hFES XFA|SHL GAP
0.13%, 71 0.01%, F&F 0.005% <=°]3ict.

228. =27]

N Tl SVl wet 714 FoustA S7kske AL
o} <% 5-12>0 4 9F Zo] AT FFH 7HEL dAHA
FRoH, MG THFS FA HMTE st AFHT AT A

B 89Y/glE AXEHATHE-Z =), 3L 359 714 Aol= 2,3744
[kg(=1381(3L)+993(39))°l Hdl= o2 AR o] & A7 F7E
APHIFLE S(30.9%), 2S(23.8%), M(22.0%), L(10.6%), 3S(7.8%), 2L(3.8%),
3L(1.1%), ¥1&(0.1%) <=°]Att.
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80 A5 &8 w3z 2 AFAEs 89l
I 5-6. EOIE JtHAZ™el 2A4Zq
UnkEnE B 9 fFIERE
Rk 4 EE | F3 EE -
A% ek | PR A% ex | PT¥
& 894.7 59.2 0.00 | 15226 79.7 0.00
2009 - -
i‘ 2010 736.2 237 | 0.00 | 1002.8 368 | 0.00
© | 20119 704.4 24.1 | 0.00 546.4 325 | 0.00
1€ 703.4 351 | 0.00 593.1 509 | 0.00
24 13115 470 | 0.00 709.2 589 | 0.00
34 1217.2 449 | 000 | 15982 50.3 | 0.00
49 11589 444 | 000 | 1764.9 549 | 0.00
= | 54 306.1 31.1 | 0.00 513.4 476 | 0.00
3 | 69 - -
AL 74 133.7 281 | 000 | -2266 602 | 0.00
1| 89 666.6 504 | 0.00 798.0 81.1 | 0.00
94 12132 565 | 0.00 9275 746 | 0.00
104 1544.6 701 | 000 | 14762 1026 | 0.00
114 534.1 403 | 0.00 347.4 92.7 | 0.00
124 900.0 393 | 000 | 14614 550 | 0.00
E | Wxd 13.8 673 | 084
T | $EErE -
N - -
? TIAS 178.0 496 | 0.00 104.0 444 | 0.02
j &=t 155.1 52.1 0.00 -305 594 | 061
AAE 5 15.1 744 | 084 235.1 1278 | 0.07
Ak - -
f A& oF 213.8 386 | 0.00 125.8 346 | 0.00
;j 5 oF 189.4 375 | 0.00 162.9 396 | 0.00
= | ®7% 112.2 749 | 013 | 1121.0 1509 | 0.00
GAP 2065 51.1 | 0.00 -174 99.3 | 0.86




A5 78 W3t g AFAPEst a9l 81
(& A%
AWHERLE e 9 g FYErE
W5 x4 | % .| 8| EF o
A% | e | PR g% | ex | PTH
FHA - -
A | Y| -1215 37.2 0.00
P4 | 1560 98.3 0.11
71 | BEYA -124.1 94.3 0.19
A | AdT | 3509 52.5 0.00
BFA 132.3 476 0.01 -75.6 96.9 0.44
HFARA] 1651.0 68.7 0.00
= Au | FET -4.7 478 092 | -280.2 69.1 0.00
a |- HAT -11.2 79.6 0.89
A qu At | 6607 84.7 0.00
AT ) 2kA] -259.0 66.5 0.00
FFA | -111.3 427 0.01
sy | TARAL | -155.0 436 0.00 69.3 67.0 0.30
M 519 | 846 0.54
of Ak -194.5 735 0.01
5| =74 -303.5 84.3 0.00
7] B} 28.9 29.2 032 | -107.8 58.1 0.06
o | 2Zke 553.6 99.9 0.00 | 17794 | 1717 0.00
o | 3ke 352.4 266.4 019 | 14750 60.7 0.00
;’} 4kg 156.3 37.7 0.00 2550 | 1009 0.01
; Bkg - -
A 10kg -377.8 22.2 0.00 | -1567.3 | 1595 0.00
2L, 3L -141.9 325 0.00 | -333.8 53.1 0.00
A | L 17.0 30.8 0.58 -37 35.7 0.92
g | M - -
= 1S -248.0 30.6 0.00 | -529.9 34.4 0.00
2 | 2S -3435 354 0.00 | -1296.1 36.8 0.00
H] & -498.1 51.8 0.00 | -8435 783 0.00
52 29,950 21,380
R? 0.628 0.627
AdjR*-Square 0.628 0.626
% White®] o] £4F FAWH S o &3] FAA Y RELA, ot FH, ANFOR 71E
@ AR A3t
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A 28E AAA