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T, fatH & HICREHARLTND, ZOWRITIZANOBER, T3 L5 5E, wWE - A7 - 31
F 77 78 ECOREHTOM e £ % < OSHREEIENEEN T D, 22 TH, RO An &
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FREEEAIER: (Bfo—FE) OB S E 5 T TR,
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IR TEINLZ TN EEFRAS D & LTWDEN, SEROERPENBREORLEL > TnD, Lk,
HRECIE R0 BB D A0 STHEEE 135 8D KO IRk GEEAE7 &) S o0y EfEE 20,
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95,

B3I, AT GLATRKEERAEMRIEN) © 3T 2535 - BEE S OREB—ARIE - M
TOFEF|ZHNZ—] ThD,

Z OMORFERHWIR A > CE =D, itk - B I LD [BIREA) ThD, FEICBOVTL,
VBB TR A FE (2007 4F) FAELIFE, A 3EIcRT Bt Bl B9 A 34 TEIOHRITEE L < 725
TVDA, FEahe— X BRI LY TFEOBMEH LT H 2 L 2R TND, ZivE T A
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1. D%LUDDXI:E
RO EPEME G Z35\T 57 7 7l - Huskos

TOTIZEITRRENEZDEE
—BREZERLT—

K5—

SICIIER TP S e

)

G IR2 THER LTS, 28 2I0E
W2 EAUE, EROEEME S ED AT T O = T IE, BADS 1990 4ED 24.2%7H35 2009 4EI21% 28.4%!

. FAO @ [FAOSTAT

TR

L. #itHE 1990 4E0D 14.2%7°5 2009 4EIZIE 173%IZHK LTz, ZAUTFIS, 7O T HEE - HUso 257 TR
I, E, ZA
A v KR TEDO—HEOE & Hilsko B L CWnD 2 & b — B0 % 5.2 T\ D,

JRIC & AR & BRI OR N 1o T BEHRADMER L TWA T2 THh D03,

ZORIZONWT, EIBITEHELLATAHAL Y, F1RIL 1970 4, 1990 4, 2010 FFOEBREEMIE S

5 AT 15 HE - #HilslA R L2 Do TH D,

H1E ERREENE

R TR AT 7 15 A E - #ulk (1970,

1990, 2010 4F)

(BAL B RL)

19704 19904 20104F

[ DN 81 i I - g i A E - ik i - R [P NES I 31 i ] - ik

I RA 7217 AV A 751 1| kA 386.5|7 AU 4521 17 AU B 892.6|7 A U 7 1188.0
2017 AV h 63.0|4 7 v & 315 20HA 286.6| 7 7 % 33431 2 E 814.2|4 T » 4 773.4
34 F U & 5787 7 v = 296 3[7 A VUM 2709|4 7 v & 309.3| 3| KA 770.0| KA > 667.1
4| B A 414|F—=AFZ U T | 233 44 %V T 236.5| KA > 203.7 4|BA 53827 7 Vv 621.0
e e 33.9|7 7 Vv 19.5 5[ FVU =% 229.5(1 F U & 127.7] 5[4 ¥ U A 5312|7 7 v A 616.7
6|77 R 32.6| 4+ & 182 6|77 = 226.1|A—A K7 U T7|1176] 677> = 486.7|H = 361.6
UEA T 2027 v F 150 7|47 & 179.6(1 # U 7 1113 71474 4745|141 2 V7 360.2
8|7 & 12.6[1 £V =& 142 8|HHE 97.9|% [H 102.1] 81 %# VU7 425 9| A A v 351.9
9| A A A 93| KA > 13.6] 9| A XA v 80.4| 0 4 918 9= 7 318.4|h F 4 347.0
10{ v [® 89|44 V7 12.2| 10{% % 71.0(7 7 2 87.6] 10| A=A 2779|7 VB v F o 327.8
1A~ v 8.5|H = 11.5) 11|%[E 64.6| 2~ A 783 11| BT & 271.8|4 » KR 7 307.2
12(4 > K 6.5| &~ A 77| 12| A A A T TF 69.8| 12| = 188.0(4—AKZ U T | 2662
13| [ 44|14 > F 66| 13| AT =—F | 33.0|% A 539 13| v KAy 7 | 1247|144 258.9
14|75 o0 3.0|14 A 49| 14|77 D 22.7[4 K 30.7| 14|« » K 104.1|4 XV A 2429
5[4 ko7 | 26|14 REVT 48| 15|4 —ARZUT 172(4 > v 7 28.0| 15|AAA 103414 K 199.3
kL : FAO [FAOSTAT] #5 X OWEE A RIEFIERIET 011, 223 H) DAL

FPEALSSIUL, RO TG AE - Hilsk 15 HE - fulskrh, 707 OFE & M, 1970 FE0NMEAFEN L
T D5 E - Humk, 40 E{ﬁ@ 2010 Fi2iE, OHFE,

WIEICDBEA, @OFE, @A » K, @FE - B > K%
QBA, QFE, @1 Fx2 T, O REFUL 5HE - il Th o728, &

JIBRZD B (1970 48 10 52D 5 2010 45 2 fir~) DBEETHh 5,
—J7, T, RO TEEERHE - Husg 15 D[E - #lsih, 7O 7 oFE &L, 1970 48
OHE, @241, Qv K, @A R T D4 HE - #il5, 40 FF5%0 2010 F12iE. OFE, @A > R T,

@F A, @A REFUL 4HE - Ml TH 7275,

11 52535 2010 4% 6 fii~) DBHETH 5,
F7-, FEOM BRI = 7B T AU, 2010 FEOEHEET, KEWN 1AL (HFUKPEYIRRERHARD 13.2%) |

BN (HAREFSEEHED 13.5%)

« ZREE BN (VRS REHERD 13.0%)

D 6.7%) ThY. WNFET, AIVEMET 1AL (SRR AR 42.5%)
10
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N 2V AL

iy & I E ORI & B B 1970 4

« RHE AL (SRS VA
L7 MR VANQR




VOISR 13.6%) « AAE 1AL (HARHRERIRAKAD 39.5%) 72& &, < OEBIZBWT, T CICitRE
BOBGIRLL 2o TCND T Ebns,

ZOX AT, EHASKRE LT, ITE, HRICBWCT OTREE, &0 b RE OB SR OSE R NTE
ETHDLZ ENbnDd,

JEAEO L 21z, HETIE, 1970 FARICFE S 7o - BRAEERURE, B - BNPERITRE R EL &
Jie, ZORBEOFER, BUECITFEENOEGETY; « 7 /3= h « 2—3—<—/ v M EITTBENR D H5,
RIEITEE S O CORKFAEHIEIIE 2RISR EDO LD L I ote, BT 5 X9, BF AT L2OHB1L, &
EOHRE, ENHEOILR, 512, PEOWT OMBESOREII, #Re U THEOREWE S % Ik
REH, ZOFR, T TICHZL T, ERERICRBOTHEOEEY) - SRR 5 OF B NTEHITIER LT
2

29 L7272mnT, BAN O AT FERB T, THE T 2 PEOREY R O8N & 22RO T DD AEFEL A
T LDOWFDH D LB D, FIUIARE CRICERS K912, BAOBEHRADHF T, FEFEEEY - i
DY =T REESTEY, O, TORMWLZERENEEFEE L TH(EL TWL72DTh D,

DX, IERROEEYRA (< O%E, HEOEEYEL, & <IOkHHREEH) AR E HEK
Lo e UG, PEOREE (LEE, FEE. WA, TAES) (TR Sh-oob Dl EEYFE-D
TERSEEREZ BT~ L TD, F2ICBWTE, 2002 EORREESRFEDIAR L. T OnDAR:
CZERENAE LT 2 E b EETH LN | S ORBEDREEZHGNC, PUuBos - HOGBOR - BIRHERY -
WEEN—R L Ao o THEPEY AT Nk A I L, BUE TR, b4 2 X 2 (Tl PE- RIS\ TR 2 el
HHUBFRZE S AT LORELNERE U, BREEMIPEH A RS R E 2B b2 R TV D RICIER T 00BN H A D, £
TITFE X, BERITHEK - 28T 2 PEOEFEYIRH OARE < FUBOBISTH Y | TOFEERNFIX, AR
RUTLTEDHITFHNTWDREEE OVER, TERRDME) &L 2007 FRiED O HPERAC R & A E
VTV D RREZEATEL (—FDORERFERLE) Th o,

29 LIZIRIoH ¢, A Tld, E9REHERN S IEOHEEZ L E T 5T U7 IO RPEY) - kG
HHADIEROEREZHERT D, I DT, IO AR OREDE SO, FEOZEDFHHOMNTTH LR
SO A AR OB C OV T, AR RS SO T 5,

2. FEDEENEZDILK

(1) BEMESOILK L HBEEK

JEEND K512, 2000 LR, & <IT, 2001 FEROHEDO WTO I AL LT, PEOREDE ST EH
WHER L CE Tz, 2 RIE. WTO MBLIEOHEDREMEGFEORE Z R LI b D Th D, ZORNPDIL,
EUTAZ G | L LT, AT 30%I0\V ilEREZ R L, REICIER LTV A 2 L 3BT X 2011 A0k
PEMIE GRRIT 1500 (8 RADOKREBEZZE L, FEIZT A U il LA T, MRYRROEEMEZE Dok
SN ARV
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H2k PEIOREVESBONR  (BAL: E V)

HE 577

Bt WA A |REPIC
20014 160. 7 118.4 279. 1 42.3
20024 1815 124.5 306. 0 57.0
20034 214.3 189.3 403. 9 25.0
20044 233.9 280. 3 514. 2 (46. 4)
20054 275. 8 287. 1 562.9 (11.4)
2006%F 314. 0 320. 8 634. 8 (6.7)
20074 370. 1 410.9 781.0 (40. 8)
20084 405. 3 586. 8 992. 1 (181.6)
20094 396. 3 527.0 923.3 (130.7)
20104 494. 2 725. 7 1,219.9 (231.5)
20114 607. 7 948. 9 1, 556. 6 (341. 2)

E: () B3BBG
BEEL e \RIEFIERSERS (2012) 198 ~—n ARk,

WIZ, HPEDEPEYE S ORERRIZ DTl - BABNZATAHAL 9, F3FRIT. ZOAITDOVT 2008 FEfE
ER LT D TH D,

FTEWAIZBNTRE B0, WlE, AFREMBIROBANRZ N L Thd, TIUTLFEOREHE
EPMRD EFIZES T, FEOBHHOEENZEICIER LD 2 ENEHEN I H D, FatErHC LD
& ERHER— A BT IR B 1990 4ED 6.4kg 72> 2012 4ED 9.14kg ~, FERHEER— A&7 0 Al
THYSZEL R 1990 420D 3.54kg 725 2012 40 6.93kg ~& WV K& <HEIIL T,

H3E PEIOREVESMENK 2011 4)

(%)
JE AT i A\ R i R LD
1| & A 1 33. 2| KPFEW 29.3
2| HPEW 14. 1| B3¢ 19.3
3| #AAE 10. 9| HPEW 9.8
4| & A I 10. 8| 5 9.1
5| KEEW) 8. 4|8k 4.5
6| Bk 3. 6| 2.9
UESS 3. 3[R IR+ 2.5
Z D 15. 7| Dt 22.6
&t 100. O &7t 100. 0

R rhEE A RAFIEEEE 2012) 250 ~— U BAERL,

ZOFTEHI ST, FBARITR LI 91, FEOKE. GFEITHERA) DAz 2000 LA ZEIZHEEM L,
1990 FEAUTITFTEADMER TX 51Z EOHFELTCH - T-DIZ20 LT, 2008 4EL21E 4000 75 k2 AZE-3% . 2010
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IR/ EO TS D 5480 J5 ko, 2011 FRZITE T L7 b DO 5263 T ko &l VKHEIZ & 5 mlZiTE:
H420ERDS D, ZOFE, FEITTTICHFRROKRTIHAE L 220 | [EREKGEHCKE 8Es 5.2
HIRPUCE > TG (EERKTE S OREZHAIE 2011 42T 9320 5 ho? & HEOKTEANHEZD 3
DDLHEEDTNDZ LI D) , 70k, BRERHC L 5 & ABOFEOKTEAZRO TR, FHEDHT
EVVKIEZHERTT 2 b0 & THRINTEY , Z07®, ITFEHEBWE S RED T T VNV EDFERA~OHEH AN
HLTNEY

WIIKFE CH D, ZHUTERAZE 5AL, 8BS 1AL EEHA L BIZZWRE THh D, ZOFRE LTUL, F
EDKEVIFEFEIRDZ < ZWINEIE L TR Y | A dusmA I35 &0 o L Wb 2 INTE S
EHERoTWH I ENERERE LTHIT LD,

29 LIAKEMO L O 2l RO TR T2 & FEOEADSIENI S GBI, BRROTAE & ki T
HEEIOMIETH Y | MITIHSHIFMI VL E & LTE, B BEERHIT D,

H4R PEORCOEGEOL(L

(H7 2 T b )

i i A
19904F 94 0
19954 38 30
20004F 22 1042
20054F 41 2659
20064 38 2824
20074 46 3082
20084 49 3744
20094 36 4255
20104F 17 5480
20114F 21 5263

OB - R NBIERIEIRSER THHERESR R E] SR 1K,

(2) BEYESFBILROER

T, ZOEHIT, 2000 FFLAEHEOEFEY—E S DN EEICERE LB ED X 272 b D THL00y, #HA
LEOTEE/TER & U OIS RHR OB A RIC W I CICEFE & L, Z 2 T, #itamors &
NI TVNE 9,

HE O FEPEMR LN EER U To R E AR BIA & LT, HERIOZER & | S AERIOER O b5 Z & H
T&E5, £7. FEMAIOERE LT, B¥EE &0 EFHEREOE (b, FEOWT OMBORE, I HIZHEBUT
RO BT D SEAPE RIS S8 01 B AL, F7- ZAUT, BA - EE A & OFTARMAE ORKES « (R oZs
{EDNERE B > TN D EE 2 BHiILD,

LUFTIET, HERIOZERN S TN 9,

hEORRE @) AFEL. 1996 FHE ERIOTSE N ORBITET D72 L, 1990 AT 4 4t
DD TIRVKEVERRE LT BEE5RBI) . L L, 1 HEFRAZAPEREINRKE Z2B-EE 720 XU, HE
BT, THETRERL7ZZ LD\, ARERT & AR O TS S WO B LWERER L ZHENEY . 29
U7 AR MRDUIEAICBIIE C O L T D EB 2 6D GBS RITRLIZE 212, 2011 FORKEIEY
AEPERIT SR 7,121 )7 b o i AR EKIEER TR L TN D)

Z DY DAEFEIRT) & FEPEMATRARRRIC X 2 REFTSOME, & BT, TFEOHHT & BT OIS 2EOHL
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K (6 RS, 1985 BFERMINAZ 1 & L& & OFSHEROFMHE, 1985 40 1% 1.86 7>5 2010 1 %
323 ~IER) 1F, USRI R EE R L OIRBL T EIBUN - BEA DY D 2L LT, DFED | RROFTE
PEHOUCEL | RRIEPEMOWIE, S BIZITE ORI £ 2 2 BRI, BIER O K E < HhE
B EEZEDOREREZITHZ L LlolcDTH S,

EDIT, Z ORI R EBUF AL « et - 62l & LT e SR e o TR & LT, &
ONEDHER LU 5720k, 2001 4ERICES L=, mid L7zHEOW T ONMEORERHITF Bk 9,
Z DONERIZRE D ZSPEOFERE, BIRERYEHHIE DX G & 7o o 7o EEE ORI AEPYEENE O B, BIBERHIKT
L7z, EOICEROEREFEMHNG, REMEETHIACE HHAMIETE I, FlZIE, =2 A TIE2002 4
DADEMAFPYHER D 50% 3 RFHEEICEID Y Thivie, ZORER, < 075)@?%'% ZRWTHIEDEADL
EESN TS, & ITRENE, BRRL7ZE 512, 1990 FR i E TEOARITIFE A ST 5 KIS
ol WTO MNERZZR L U ClmAZE 2 L, ﬁfﬁf_%ﬂgﬂ4m0E%V%ﬁié(ﬁ%%4%ﬂ

M) 7ol AL TWD, 29 LICREEMOAERIL, hRe lCPEORE - BRI R 5252 L &
ﬁ%oo%LT\EEWE%ﬁ%®%k(w%%2%§%O%%%immﬁ@«m%hwﬂ%mn&mwmz
1B R/VA~RHER) 13, FERHOC FPEIDIERSH A I ANE S « S8 - 6P S0 K> T, B EORAIES >
FRHAL X9 &35, HEBINOREY - AfEHIRESRZ N L Qb0 THhs ",

%5F& BEED DAPERDOHER
i k) B
5 k€D _
* INE 23 N
19854F: 37,911 16,857| 8,581 6,380] 1,050
19904F: 44,624 18,933 9,823 9,682 1, 100
19954F 46,662| 18,523 10,221 11,199] 1,350
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4| wEE 6.9
5| £ RRTT 3.5
6| vL—I7 3.5
71 XK F A 3.4
8| KA 3.3
9] w7 3.2
100 %A 2.9
1| B 2.5
12| A7 % 2.1

Z D 29.7
it 100. 0

Gk HhEE ARAFNEEEET (2012, 108 E) 2 BAERK,

FHeFE HEOEmMHTE (011 4F)
(AL - B RV, %)
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W | Moo
JL) o
L HA 227 193
2| X KA 8.8 75
N7 AIA 8.3 7.1
4| (=] 8.2 7.0
S|VL—vT 7.8 6.6
61> KT 6.1 59
s 55 47
B|m 5.1 43
9| TR 4.7 4.0
0| KA 27 3
eif 799 100.0
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FEHIZ IS T, & <IUZ 1990 FERIZIW TRl AR T B o A7 AOMEE SN TV TR S 56 L
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1960 16 11,723 11,739 99.9
1965 42 13,467 13,509 99.7
1970 98 15,316 15,414 99 4
1975 230 15,872 16,102 98.6
1980 495 16,633 17,128 97.1
1985 866 16,606 17,472 95.0
1990 1,551 15,843 17,394 91.1
1995 2,628 14,671 17,299 84.8
2000 3,124 13,702 16,826 81.4
2005 3,367 12,482 15,849 78.8
2010 2,782 11,728 14,510 80.8

G EMOKEEE (2013) SR

F72, B 10 FIE. BAROERMITFZOARI EFEOY =T 2R LT-bOTHD, ZORNLIE, FERE
P SED Y = TIL, Z OREEA 7Z2BRENIEE LT=—C, 1995 4D 20.7%7)>5 2007 4ED 62.0%~EHER L,
m%&@%ﬁ%%@@%ﬁ%hf%6ﬂ TN =T 28T 5728, @V KEEZHEEF L CWA Z &b,

17



F10FEK  BAROERET SN N EOHERS & PERKTE
(F, %)

wi g |7 TEDTREOK
D Dl A & P

19954 737, 841 152, 644 20. 7
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20054F 1,125, 200 709, 928 63. 1
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1. Introduction

Rapid conversion of forest into agricultural land took place in northeastern Cambodia since 1990’s, particularly over last
few years (Bottomley, 2010). This process of land use change is caused by two main triggers; 1) national government policies
to liberalize trade, and 2) market access to/from villages, which in combination has influenced the villagers’ farming
preference toward cash crops. At the same time, more villagers view land as a marketable commodity and have responded to
market forces by developing their forest for income generation or selling (Fox; J., 2009), resulting in a complex mosaic of
agricultural landscape and its transformation over time. The present study aims to clarify 1) significant causes and complex

process of land use change in northeastern Cambodia, and 2) strategic solutions to ensure sustainable agricultural land use.

2. Research Location and Methods

Ratanakiri province is located at the northeastern edge of Cambodia bordering Laos and Vietnam, characterized by fertile
population of 150,000, which is growing at a rate over 4.6%. The main research site is set to Phi village located along the
Sesan river in Oyadav district, while surrounding villages of Padal, Patang, Nhang, Tangse are also included in the analysis
due to human movement for land resources. The total population in the research area is 2,935 with 429 households, among
which Phi villagers count 23%.

Field data collection was conducted in March 2010, November 2011, February to March 2012, August to September
2012, and November to December 2012. In order to understand the land use change, a combination of qualitative research
method and satellite image interpretation was conducted. Firstly, qualitative research (Dey, 1993) was taken together with
ethnographic methods (Gobo, 2001) and the participatory rural appraisal (Chamber; R., 1994). Constructivist grounded theory
was adopted to express an opinion attending to transform social data into theoretical means (Mills et al, 2006). Secondly, the
studies used remote sensing and GIS method to discover the land use patterns of mosaic agricultural landscape. Multispectral
images of ALOS AVNIR-2 acquired in 2011 and 2007, and Landsat 7 ETM+ in 2002 were used for supervised classification
to detect land use/cover change. Additionally, high-resolution panchromatic images of ALOS PRISM taken in 2011 and
Worldview-1 taken in 2012 were used for manual interpretation to obtain

. I . I Table 1 Land use/cover changes (Unit: h
signatures for classification and to improve the classification accuracy. ble 1 tand usefcover changes (Unitha)

(A)2002-07  (B)2007-11

Land use/cover

86.81%" 85.71%

3. Results Deciduous forest 1237 981
(1) Land use/cover changes Evergreen forest -11496 413
02 to 2007, and (B) 2007 to 2011. In the first period, evergreen forest g iiqen/Faliow 1734 299
decreased by 63% from 18,300 ha to 6,800ha. On the other hand increase of  Farmland 2024 545
deciduous forest, mixed forest that was formed after fallowing period of ﬁ::; Torost 29_;?1 442
swidden field, and secondary forest formed after logging was observed (Table 1). Z:ij/ysi‘:i ;Z Z ;
Among evergreen forest decrease, 1702ha of which was converted to farmland  g.condary forest 2548 818
with commercial crops, and another 1750ha to swidden field for food crops. At Shrub 391 349
Water -66 61

1,2 . .
Note: ": Classification accuracy
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the same time, 519ha of secondary forest was affected by farm Table 2 Conversion flom forest to agriculture (ha)

Period To/From EGR MIX SEC
development including both swidden and farmland. In the second (&) FAR 1702 84 462
) ) 2002-07  SWI 1750 231 57
period, source of new farmlands shifted from evergreen forest (424ha) g TAR 4 185 1078
200711 SWI 181 515 44

to secondary forest (1078ha). Swidden fields newly opened in evergreen

Note: EGR: Evergreen forest; MIX: Mixed forest, SEC: Secondary

forest also decreased to 181ha, while 515ha of mixed forest was  forest; FAR: Farmland; SWI: Swidden field

extensively targeted for cultivation (Table 2).

(2) Developmental forest land

Casghew
Cagsuva

Rubber

Both indigenous residents and migrants

[

Exvergreen forests Secondary forest

developed forest lands into cash crop

production or mono cropping system such as

cashew, cassava, and rubber. The |4n€5‘“dd’“ che 4| \—Famh“d IQSWW“ IZ'FWJ

developmental forest land can be categorized | Camarn Cashenr Rabber | |..| Deciduons f'” Secondary ]

forest
by three different techmques as illustrated in Fig. 1 Developmental forest land ( A/B: Study period)

Fig. 1. First, indigenous people developed
forest lands for shifting cultivation, followed by migrants’ activities including purchase of existing cashew farm from
indigenous owners for expansion, and purchase of forest from indigenous communities for developing farms for cash crop

production. Also there is transformation of swidden field into mono cropping system.

(3) Legal framework
By law, Cambodian government declared immovable property of indigenous communication (collective ownership)
through article 23 — 28 in land law which re-enacted in 2001 to replace its old version (1992). In 2002, forest law was enacted
to ensure sustainable forest management of the country. Both 2011 land law and 2002 forest law fully provided indigenous
rights and protected forest resources but those laws had not implemented until 2009. In 2008, law on protected areas was

enacted and set communal land ftitle as its Pl e ikl sty

. . . development
protection zone. Although this law aims to Directive :
framewark on |
ensure sustainable forest management, there Introduction of communal Lewon Firel communal
Forest law cash crops land titling protected < land titled
were no communal lands being registered t . | e ?
R g g g 5 8 8 =z o
because directive framework on communal land 2 g g 2 g 8 s 5
- . A — e — — — — Sm— o
titling was not enacted until 2009. Two years
. First land law Hew landlaw Period A PeriodB Manual
after there were only three communal land title Image
Fig4: the establishment of law andregulationrelated to communal land title Analyas

registering in Cambodia. (See Fig. 2)

4. Conclusion

Social driving forces, which had a significant impact on land resources during the study period, are caused by different
interests on land by different stakeholders, namely, (1) transformation of shifting cultivation system into integration with cash
crop production, and (2) strong demand of lands by lowlanders (migrants) who are after opportunities for cash crop
production. Legal driving forces are also influencing land resources through (1) introduction Economic Land Concessions and
(2) inactive implementation of communal land titling. Both legal frameworks introduced in the Land Law which is enacted in
2001, but those are not consistent to the situation of land use. However, we strongly support communal land titling and it
should accelerate in a rapid form; we need to design a scenario for the future study on post-communal land title focusing
livelihood transformation of shifting cultivators and we also propose for the study on extensive land use of paddy field along

the Sesan river.
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The Impact of Group Activities on Farmers’ Managerial Abilities

Panatda UTARANAKORN (The United Graduate School of Agricultural Sciences, Tottori
University), Kumi YASUNOBU (Faculty of Agriculture, Tottori University)

1. Introduction

In order to develop agricultural production, one of the solutions is improve farmers’ abilities for management their farming
through introducing farmer group activities which encourages farmers to improve quality of agricultural commodities to high
standard by training program; reducing production costs and expenditures by promoted to use natural materials. Moreover, the
group activities are also promoted farmers for increasing social networks such as among farmers, between farmers and
government officers which social network are mechanisms that determines to access to information and resources (Hoang et
al., 2006). In Thailand Farmer group established since 1972 for promoting farmers, until now many government officers and
organization staffs are still attempting to introduce farmer to participate in group activities. Although their officers often
introduced farmers groups, unfortunately only some farmers groups have growth and they can develop their farming and farm
managerial abilities whereas almost of famer groups have failed and collapsed.

Does introducing farmers to participate in group activities encourage farmers for improving their farming and farm
managerial abilities to high level? The question is necessary to answer before the officers are going to continue introducing
group activities to new farmers. Moreover, it is better if staffs study on farmers’ life such as local social network of farmers
that will help staffs easier to transfer information and technologies to farmers. Because sometimes development workers
inadequate understanding of real farmers’ condition and do not know clearly about local social network of farmers so they
have suffered during communicate with farmers.

Therefore, this study has undertaken with following objectives: (1) to investigate and compare farm managerial abilities of
farmers in group and non-group members; and (2) to analyze social network of farmers focusing on network to access

agricultural information and sources between group and non-group members.

2. Methodology

The study was conducted in Nong Song Hong and Non Sila district which consists of two villages namely Wang Thong
(n=32) and Kud Lhong (n=22) of Khon Kaen province, Northeastern Thailand. Data was collected in September 2013 by
face-to-face interviews with totally 54 farmers. The questionnaire consisted of four parts which one of the parts about farmers
managerial abilities was applied from a study by Mohammad et al., 2011. A five point Likert-types scale was used to measure
respondent perspective to ability (1=very low; 2=Low; 3=Moderate; 4=High and 5=Very high).

The Statistical Package for Social Science (SPSS) software program version 11.5 was used to evaluate farm managerial
competency level of farmers. UCINET 6 for windows: Software for social network analysis (Borgatti et al., 1999) was

employed to analyze social network of farmers.
3. Results

Table 1 shows that firstly, participation in group activities has significant and positive relationship with farm managerial
abilities (4 skills) in the level of 0.05. Secondly, the result also shows that farmer who is group member have higher abilities
level than farmer do not join group activities with an average 3.79 (SD=0.42) and 3.04 (SD=0.51), indicating that the abilities’
farmer in group and non-group member are high level and moderate level, respectively. Technical skill is the highest abilities
level for both group and non-group member, following communicative. Information searching skill is the lowest abilities for

farmers in group activities. On the other hand, marketing skills is the lowest ability for farmer non-group activities. This can
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]Inply that Jom]ng farmer group related Table 1 Comparing farm managerial abilities among farmers participation in group activities

. . . Group (n=34) Non-group (n=20)
to farm managerial abilities level of Management skills Mean D Mean D t p-value
farmer that promoted farmers to have Information searching 3.55 0.57 3.02 0.67 3.077|0.003*
Marketing 3.8 0.59 2.56) 0.77 6.635[0.000*
high abilities level. Communication 3.89 04 323 0.57 4.557]0.000*
. . Technical 3.95 037 3.36) 0.47 5.125[0.000*
Moreover, ~ comparing  social Total mean 3.79 042 3.04 0.51

network” of farmers with group and Source: Survey data in September 2013, *p<0.05

non-group member appears in Fig.1 and 2, which square is the respondent that this study interview while circle is to whom
respondents consult about agriculture productivity. The result shows that farmer participation in group activities have more
social network than farmer non-group members. For example, farmers in non-group member has network to other only 1-4

ties whereas almost of farmers in group activities has more 4 ties in each farmers.

Iig.2 Social nerwork of farmers in non-group activities

Tig.1 Social nerworlk of farmers in gronp activities

4. Conclusion

In conclusion, the farmer participation in group activities had higher farm managerial abilities and more social network
than farmers who did not join in group activities. Base on the results, it can conclude that farmer group activities relate to
farmers for developing their capacities and increasing social network to access agricultural information and resources.

Note
1) For group network, we presented only the result of data from Wang Thong village (G=22, NG=10) because both the figure

results appear as the same, and this time we would like to present clearly the most difference between group and non-group network so we

choose these figure for this paper.
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Traders’ Movements and PRRS Control in the Philippines

Lary Nel B. Abao (Graduate School of Obihiro University of Agriculture and Veterinary Medicine), Hiroichi
Kono (Obihiro University of Agriculture and Veterinary Medicine), Satoko Kubota (Obihiro University of
Agriculture and Veterinary Medicine), Jocelyn V. Borejon (Bureau of Animal Industry), Rolando R. Promentilla
(Bureau of Animal Industry)

1. Introduction

Pig production is a major industry in the Philippines. According to the Bureau of Agricultural Statistics (BAS), pig
production is valued at Pesos 102.79 billion in constant prices (around US$ 2.36 billion) in 2012. Top two producing
provinces are Region III and Region IV-A contributing 15.14% and 13.20%, respectively. Meanwhile, Porcine
Reproductive and Respiratory Syndrome (PRRS) is a major pig disease that severely affected Philippine commercial farms.
PRRS exhibited reproductive failure in sows, and respiratory disease in pigs (Albina, 1997). According to pig industry
experts, domestic PRRS-related economic losses could run up to Philippine Peso 6 billion (US$138 million) in economic
losses per year (Diaz, 2011). From 2007-2012, a total of 1,685 PRRS cases were confirmed by the Bureau of Animal
Industry (BAI)-Philippine Animal Health Center (PAHC). Region III had the highest incidence at 681 positive cases (40%)
from 2007-2012 (see Table 1). The objective of the study is: 1) to confirm the relationship between traders’ movements and
PRRS positive cases by using social network analysis (SNA); 2) to clarify traders’ risk awareness of bio-security measures by
asking traders’ knowledge of PRRS; and 3) to make clear the

importance of the traders' control at the farm level by Table1 Philippine PRRS Positive Cases, 2007-12

comparing two pig farms. Finally, policy implications of | Province | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | Total

traders‘ Controls are obtamed Central Luzon 38 181 151 237 55 19 681

Source:  BAL- PAHC
2. Method
The methodologies used are that of SNA of their pig movements and interview survey on hygiene control measures of
two farms.  SNA is important to know the spread of PRRS from one farm to another. Knowledge of the spread is essential
to apply the appropriate control measures. It was done using Pajek version 2.05 (Batagelj and Mrvar, 2003). Pig
shipments data for each trade and the PRRS test on pig farms in the Philippines (2008-2010) were obtained from BAI.
Meanwhile, hygiene control is also important for PRRS eradication. Because of this, hygiene management of two farms
was compared based on the following: 1) hygiene control systems; 2) decline in production (e.g. mortality losses and
farrowing rates); and 3) increase in costs of production.  The two farms were selected from Bulacan, Philippines, where the
highest incidence of PRRS outbreaks occurred.  The two farms were selected because of the severity of the impact of PRRS
in their operations (80%-100% mortality rates). Interviews were done in July, 2013. On the interview on the test of pig
traders” knowledge of PRRS, it was done in January, 2013.
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3. Result and Discussion
Fig. 1 shows the SNA of traders’
movements in the Philippines for 2010.

From the figure, it can be seen that there \V'{:: """""""""""""
locos Regior A . x
are heavy farm-to-farm movements from o /XS . A Cagayan Vallcy

CALABARZON to Central Luzon and el I.u/m:'}l :-—"— Metro Manila
**" N\ e
from  Central —Luzon —to-~ CAR. Y .-\:I:»\IRZ( :;""‘*--...
CALABARZON and Central Luzon are Ac i -
. MIMAROPA Bicol region
the regions that have the most number of i e = oty Mehcimasts 0000 ibipisctids, A Tagions Wit Biovding Pt
pig breeding farms. Unsurprisingly, the == - Lt ovcmens (<800 e 1 Regnes st roedo s

regionsthat have had the heaviest g 4 GNA of Traders’ Movements in the Philippines, 2010
movements  (e.g. Central Luzon,

CALABARZON and CAR) had the highest number of PRRS outbreaks. The relationship between traders’ movements
(farm-to-farm) with PRRS cases for 2010 was also tested. The two variables were analyzed and were found to have some
correlation.  For 2010, the correlation result was 0.8333. Traders’ movements were one of the factors that contributed to
PRRS outbreaks. In this study, the traders’ knowledge of PRRS was also tested. 110 traders were asked five questions to
determine their level of awareness about PRRS.  On the average, 95% of the traders either gave wrong answers (15%) or
indicated that they have no idea about PRRS (80%). The traders’ poor knowledge of PRRS seems to have contributed to the

spread of the disease.

4. Conclusion

Based on the above results, the following conclusions can be made: 1) The SNA showed that pig traders increases risk for
PRRS outbreaks; 2) There is a need to strengthen the knowledge of traders on biosecurity measures and PRRS because it will
lead to a decline of outbreaks; 3) Traders' movements control at the farm level is important; and 4) The government should
implement the PRRS-free certification per shipment and strengthen traders’ knowledge on PRRS control.
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Improve Small-scale Dairy Farmers Access to Milk Market in Sri Lanka

Anoma Gunarathne (Graduate School of Obihiro University of Agriculture and Veterinary Medicine),
Hiroichi Kono(Obihiro University of Agriculture and Veterinary Medicine ), Satoko Kubota(Obihiro University
of Agriculture and Veterinary Medicine ) and Kamal Karunagoda (Department of Agriculture, Sri Lanka)

1. Introduction

Dairying is an important source of supplementary income, especially for the marginal farmers in the mixed crop livestock
system in Sri Lanka. Total milk production in 2010 was 247 million liters, meeting 33% of the annual national requirement.
Imports to make up the difference costs the nation about 21.5 million USD annually (Department of Census and Statistics
2011). According to the national policy for agriculture and livestock, the sector is supposed to achieve a self-sufficiency rate of
at least 50% in milk and milk products by 2015. The future development of the livestock sector in Sri Lanka is constrained by
several factors: low productivity, lack of profitability, low farm gate price, high cost of production (Hitihamu et al 2007)and
limited market access. Therefore, it is necessary to determine the factors that affect the cost in milk production in order to
enhance the profitability and productivity of the dairy sector. In this study, the impact of socio-economic variables on the milk

production cost of farmers was examined especially focusing on milk marketing channel.

2. Method

The study was conducted in the “Coconut Triangle”, an intermediate dry zone, which consists of the Kurunegala, Puttalama,
Gampaha and Colombo districts and has more than 70% of the nation’s coconut plants of Sri Lanka. A cross-sectional survey
was conducted using a multistage random stratified sample design. A total of 192 dairy farmers were interviewed and the
production cost per liter of milk with family labor was calculated using the annual production records. And, the factors effects
on the milk production cost were clarified using multiple regression analysis especially, focusing on milk marketing channel.
The Spearman’s correlation coefficient was used to examine the relationship between highly statistically significant variable

and milk marketing variables.

3. Results and discussion
3-1) Multiple regression analysis

As a result of the regression analysis, the factors such as Al (artificial insemination) success rate, artificial insemination,
milked twice a day, male-headed farming, education level of the farmer, extensive management system, herd size, feed
consumption and participation in dairy training were found to affect the average milk production cost while the household size

and age of the farmer found to have no significant effect.

3-2) Market channel analysis

Marketing channels durnmy has a positive Table 1 Effect of milk marketing factors on milking frequency
relationship with milking frequency, suggesting Variablos Milking frequency dummy
that when there are more marketing options (twice/day=1, once/day=0)
farmers tend to be milk twice a day. In addition, =~ Marketing channels dummy (more 0. 235 *kx

) . o . . than one marketing channel =1,
there is a negative and significant relationship  one marketing channel =0)

between distance to milk collecting center and ~ Distance to milk collecting
*
milking  frequency (Table 1). On-farm center (km) - 0.127

Note: *% and *#%% are statistically significant at 10% and 5%

%

consumption (non-marketed milk) accounts for
3% of milk and the remaining 97% is marketed

respectively (two-tailed)

Source: Cross—sectional data
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through various channels (Figure 1). 90% of marketed milk flows through dairy co-operative societies, milk collectors and
processors. The balance of market milk sold to informal marketing channel. Informal marketing channel include: direct milk
sales to neighbors (65%); individual milk traders who also sell either directly to consumer or to processors (21% ) and 14% of

farmers produced yogurt or curd.

90% ¢ 7% ¢ 3%
A

[ Collection Centers ] [ Local Sales ] [ Home Consumption ]
Ve ~ 21% ~ ~
- Government collector » Hotels/Traders (Rs. 44.7/liter)
0 >
. - J
. MILCO (Rs. 30.5/liter) J e
e ~ > Neighbors (Rs. 42.2/liter)
Private collectors N <
74% 14% ~ <
»| Nestle, Newdale and others (Rs. > Yogurt /CurdRs. 75. 0/1iter)
32.0/1iter) \ J
N J

Figure 1. Milk marketing channel in the study area

4. Conclusion

The milk collecting network of the area needed to be strengthened through improving the of milk collection infrastructural
facilities at the farmers door step and milk delivery to the collecting centers. Improving the capacity of milk collecting and
chilling center will be important in providing a continuous supply of milk in the future. In addition, the training and extension

programms about clean milking, milk handling and storage practices are need to improve the hygienic quality of milk.
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TITRE LV FER L 2 o7, — T, TIERIEEF T~ L— 7 EPERR L 0 b AEEEERRIC &S WIP 2R L=,
A2 BALEPEE CTH Y Halal BAORKOEIHIETH & 2577 UVPERAIIKT L CO WIP (3K L,
A CAMEFE C HALEEEIRR O NKDSENZ E B3 bhd, ~ L—RIEEHICE > CTHalal 582 BEF L5 2
EITHEAMlETH Y, Halal FGEEEUST 2 2 & CIE U TRRICKTT 2 WIP IXEDfEE 725, —F, A
AT LT DHTHEREEEIZ L 5T Halal FEEIIMHED & 238ETh DGR A2 LITERITET 5,
4) ACHHEPERRA OB L it rTRENE

Halal # [N nﬁfﬁﬁjb{ﬁﬁﬁfgm &t Halal & [y nﬁfﬁ:

H~ L= TENERN, Halal S8EERA7 7 "
UATEBAD 3 SHESTHESRTRY, | T R el D)

o - % i - o (Halal 7 L)
Halal SBGER 72~ L— 7 BERSIA, Halal RBRIERT | e 78 A
BT T DFEERN L I 15RWkg TSI | YAl d D)
TVBLET B, Halal RO RS | £ E AR
F%’%Wﬁ) 25RM/kg "Cﬁjﬁ_ﬁ'éﬂfl/ \55%‘: <L — EIN 1015 20{25}};0(35 404)15 5055

i #% (RM/kg

+w®27lw#%%ﬁwhkdmwﬁD@bqh@ﬁF‘ B1 ERERCHSLBEEBRNERRT SRR
FEAASEINT ARERITTTE N ThH Y, ImEE 11 :15RM/kg O Halal ZRFEH A~ L—3 T BEESA & 15RM/kg D Halal
B WAL 127 T SV BER L Dol
A% Halal §REE L CIAGEd 5 2 LIdRAl T2 HEHOITE B LA & 5 10N, F ¥ 7% 25

REIGIWNZ &3, —J7, HEERHEE D
2 DDOHA & Tz H 2 T Halal FEREORWAMIREFERN 2 IRT D HERIL 2% ThHh H, ZDZ b, vL—
27 Tl Halal FRED 72\ AREFERAI I HERHEE 2RI T 2 & Th L 2 LB 2 bbb, FTo,
[ U4 N CAMEEPERAIC Halal FGEA BUS S5 &, ~ L—RIHEFH Cld Halal FEaEA A LIEEERA %13
PRI DHEERIL 15% E5- L, HEERIEEE O Halal FEREE A ALEEFER RN A 3R 2 el L 8WFREE 5L 3% & 72
By 2D END, < L— 7 TIHAUEEES NS Halal 5EiF2 BT 5 2 & T, ~L—FRA AT LHEEZR
FEoEETHIEMTEDHIEID, e b e LTHE X LD T RIHEE DA LREERA 2 ST D iR %
ELITED DR DD Z ENHLNE 2T,

BRI, AGHRE ORI ORI T T35 C Halal 75EE BUG T 23¥HE 22 TV SET D &,
Halal FGEEUSE M, ~ L —3 7 £ COMSE-CREBELZET 5 &, Fls4A B U735 25R ke T2 Cligit

WAREE 725 Ll s D,

4. $ER
FRAORER, ~ L—3 7 TIEERIRIC LV Halal FERIE & AREPERRI IR U CBIFDNMRR D Z LB E e o
Too FT, v L—RA AT LNHEF L PHERIEEE TR WIP 23 G S, FROAREEPESA I I HERIEE S
TRVEHIZGFTWD Z E3bnole, EbIZ, MEKS bl Halal FIEAEIGFT 5 2 & TWIP 3L, 2o
FANTEEE I RIINDHERIT 106ER £ DFER L 2oTz, ZDZ D, Halal FGERUSHIA AT 2EHEIC
kU THHTHD LT, FEA AT DBFECHRHIT S AV CW D ATREMED B 5 Z L LN E 7e o T,
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EVONIZBITARE)TI—
~EH& GAP ESA TR ILDRERERIZDLNT~

I PP (AARE)

1. [FC®IC

AR, BRI, (EAATE 2125 2 RIRIC & o THHAN OB T A 7 2 2 A VORI e 288 2 37 <
SELUANRRE L 70 o TETWD, ZAUTHER, MEAMME (NHIAEIRE B0 #ESBIROE A TH Y | FMIE
SRR D NRIOABE L | ZSHERRHIZI01T D B ARBAR &SRR 25tvih) & U CTE R A Sk & L7 BBl
2R ZNG, WhWH =Ty b N= AR D HYE (e~ DER) ~OBIT, TRDHEBEAER
(alternation) &2 H D H.A HT7—1993),

EHI7R T A 7 A B A JUZBN T, BRREERICKHT DA OERGFEIE TS 2D T A 7 A2 A VERICEE
FEATREZR BRI 7 R ADNE SN CE L ENESITH Z N TE D, LnLans, bdomy 7/a—n
U= g o ERE O LY, BT A T AL A NDEREZALITEY | #id - IFEoRg Lo
72 ZNVE TERF ORI TII - T AEFHEE), 372 s (selective perception) DZA{LAY [EREZME)
EIFERVIZL, Do, BEULSELERE LGERSND K52k oTz, 29 LIEHT, BHAROSURD
hTEE B ANE L, RET A 7 22 A )V OWHEZ T - BE RS R 2 R L OV A28, 7 TIERERe
BREEA OSBRSS T % (EH 2006).

AHFFECIE, HUERBRBERTEZ FARBRBEEIROFIRAETNCRT 5 7 A 7 AXANOER L TOWFEH DIEHR
DOFESFITEERT DA S X, ZNEMEETAET L s a7 b e LTREY 77 —28MT 5, BREEY
77— XM LD X BREEIH WA AR - MG L, ATEhO T EERD HRESCTH Y . Z Ol B E
b & R O 2 BRI AR D IRIE L STnd (IUTF 2011), BRiod & 5 ZefkiticisnC, BERE
DI A T = K WD T HIRBIARIFFERR AR U PR AR T A 7 A% A VR % 32
T 5, ZOMfhE AT, TA T AZANOERERFEE UTBREIAER T A 7 A2 A VOB E DT
% EDNAIEO B TH D,

2. \IRAE

1 OfGELE LT, BHAVEIE 225D NOVE 2000 &< G B2 KIC Lo T HERNFEARER KL 0 ©96 77
Dt en | Hoo 155 &FEBEOTE) R & OMICTEENAE L Tnd ) & ) SR RINEIC Y 7 e —
T2, FHT, MEREEEITERCMENYTTY; (ODACIEBIE VR A, BREESGE~DERSRZ2 L) 23, #H0
FTATABAMIREIRA XY " B2 TEY ST A 7 A5 A 720> TATMEBIS R 2 | ZFFHiA E
AT D RIZERT 5,

ZHUTHE Uy ARFTECIEFEBIRHBIC b & 3L TA T AZA NGy b &Ehiid 5, K11, #@EEOHED
HCHEBRAT o R CH D, AR TRTEY | AECBWTORFERLOEZ Y A T v 7L, @FhEh
DORESHEABAICEA HOKREESTEE) LTHHW (X2 0EERE) . 8T, FHODMERKE &
DWW THIRFICHIA L Th ol (X3 i), BFaET —% (50 %-o7) OFFR - Hrafd T,
TA T AZA NG T GER—EM) 16, O OREBEIRA~DOEE LI RMET HICE ST, bbb T A
T AL A VRGN, REFIZLTWS O LB b ODXFIN G Y | ZAUFIKE S5, ArEBIfRE L TR
SND—EOHAWEZ R LI Th D,
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B2 oL, L. FRBAEEHL, 1
AN, EARZRD A B =X LD 3 OOMHEID
DEAHICEREITHEZBRL T D) E0)H D S
DT B, ZAUONT, Tl ORREE TA 7 ase
A B A VARSI DATEBIER & OBIRZI 5 ,
M D 2 & DAGED BRI o 5, HRICEIL . S
T, B D LT Aol Al o gl
B ERTERE T OMREE, T4 7 AZ AN -

SO LRROT 7B —F CHEEL, ABBHRIC @ F*”ﬁlw@; IS EPEA CH.

BT DI HES KO & | BRI - B TR S
(TBIRIR & ORIFIEEDI BANT 5. :

3. F£&H

e, R, & (M) . #EI. B

B ER) bE<, RIIEHRENZ LRG0
7o 12720, FERORE SITHASRERED HHY)
INEWLDODRBH D, FruL, & (UPE) ., #E.
e, BRI, KGETH D, ZORRIT TRENZL
b o) L XD BUVAETEEZTT) BT B
D] DERZTER L TNVD, ZDZ LiE, FliaH
B (R FLRH ARV T TEME) A ——

Ean
ST SR BEAIRD = & AT T 75, ) LARE
$g rEon > i JBURE
RSB S L LV SEHBOLD 85 LR% T O D -
TREIZ L7 by 1, U RTS8 O D
o —
& (EESNZER) KERERE LTRINTS i g T
M, U R MCELRNT —ARD R NDTd 5, i e B
FRZBMEE YRS & LIaE, ZOMEMNEE T
. . B LS T
b5, RNCEE M) 2oV T, SEAR Y BREDS 1 IAS T ILERAT = wiitRoETHTO
37705 -OBEEFSPT, SaspErEoul
D& UTHRR SN DD @S, A Z o B EREENC LR - Bucagis &
HFH N SUVMEADER & L TBNTWS, T2
Db, WEOL S RENEEE ST S (K] B ZATASON B OBERR
ICLINb 0 EAR ORI 5 (72 0) k@ﬁﬁﬁﬂﬁ%ﬁzﬂ\é@@lk RENC LI 0
KB THLFIR, WERbD)] OB ThHL e W) &2, ThENOERO S OEREHEHL T Z

LB oTL B, %®ﬁﬁ?ﬁék%ﬁﬁ%?&%@@%@%%of%D\%@ﬁb@_ééék@iﬁ
7ERID T EIXT TREUNZ LIz DN ERSITWD Z g oTe,

5IH - 2330k

HoA L7 — (1993) : [REATARE LD L DA TE ] BRIk b, 585p.

BRSFHE (2006) : [BHBIESE~HG & ER~], I3 7E5E, 439.

LT (2011) : RMIRGBLA S A 7 A OREELE Ml R—E L Z/UICBIT 2888 Y 7 7 v — EOT Y MBI b—, [ARESRE], 56

87, pp.216-231.
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FHOEOF RmELBEERHE
—BNRFHAEESFIELT—

PR (ESROREE) , AL (FHERERF )

1. B&E

W, 70— — U ANTAEFEIRIEN Y AT Y, ABiraB B 2 EEARIL, #hiFERICx LT
JEHERBRORRE L OSSN VOGERIE LTS (BIRF (1997)), 7, BRARENE, AE&ICLY, AR
WEFIRL T L—2 3 Ul S, AEMBRE L2 DT D, FHT, EHIORMRARIL, BEL 2V
T—3 g UHEREE V) O BREE & L CORIAMIE vy (B (1999)), F72 2005 4E~2007 FEHINNT T, £
HOHD ML) OMBEEREINAFAL, 10 HEL) PSRt S [tk 7 v—ith) & L TR
EL TS, NPO {EAFME T E— Y Yo7 ¢ Dt 7 Bl U GREST TW AT, 2013 431
TERENC 53 AT &Y, AR ARE 2013 43 A 22 HICHRE Sz, £ TR T, A)IRSHRAR
ZHEGHIE L, NEOF I & RERME AU 5,

2. ANIEFEM LB R VAEHE

T AR, B 100 EAFERLEFEO B E LT 1971 45 12 JISRREIE ST, 1973 4F 5 ABHEL
T AN B AR RO FHAR TH D, RIARIE, ROITE R H 72 D0 AAEIETICH Y, R
1,150ha 243 5 LA RS CIE Y, RO HLLER) B 20km, HAEET OHULEA B 3km OALEIZH 5,
TEFCRIL A AR AT BT ORI I XERE 8 S IR 7 ~, HEEITERIIRRE AR T, IR - &
i~ EE U TN D, F7PNCITERE 159 S sEmED & /i U TR SO T Y, (o5 b
HHEAT & HEHHED i S AT D

AL, [RIARONRGHRIKRT U Ol 2980 L, FAEEAEI L7, #AERIL 201248 H 11 H (1)
~8H 12 H (A) IZFEE L, REZHNT 62 @EAEML L7z, 7, BEREEOEEMTEH 573, HFHTORTRA 25.8%
EZNLOD, BEET HARMTCNEL T, IR DOFREN 69.7% % HdT-, MHRNZHMN 58.1%, 4
Hild 20~29 7508 33.9%, 1 74720 O AL 21~35 2 41.9%, HHESKIE 3.53 AL 72> Td,
s, BRMARNZHKFMAENT 5.56 N, 67.7%0 ) B —X—TCh o7, BHARIZHKIZEHINL, ~—Fa
— (32.3%), FAHMIB (29.0%), - To=07 (274%), BIRHCR (22.6%), BF (20.0%) ThH-o7-,
FRIAFENOFAMIET, FIEIEABADFR 43.5%), ZROLVARTZ 2 (381%), <DL HFHAT A (30.6%)
ThoTz, FRMARENOBIERIT 4.03 Fi, ARNTOHEIT 1,435.8 HTH-7-, KNERNOHFOLA L
VTCIROANRDED ST A= 2, BPEPAE EA LA L— (21.0%) THoT=, BMPERI iEJIIFK

(69.4%), HAEPE (51.6%) AL LTz, AN B & FHRIE & OBIR A SR VBRI HTIC
THERH LTAER, OB REBOREZ B E T KE% (55 1 RIR~%F 2 BIR) 135 E OFRSCHORORRZ, E
B0 o3k (8 2 SR 15 ABADIT, N—_Fa—%BET5KE (3 BIR) 137~ AADR
2, BEZHMNETHHE CBE45R) IZHROLA T AL, KEOHRIZ L > TR B/ & FAREIEX
BIEI T, RS, ZRAARIN TORE L BMFER « Bt & ORFEMEIZ OV T IR LIREER, A
MBEMETHRE CB1ER) ZLA RNTUNOBMBET DM, W —_Fa—% BT 2H (F 35D
I XARNOEEIZ L TV, )7, @ﬂﬁ?ﬂf@%‘wﬂaﬁ&%% G240 XL A ST OBMMPEHETH
UL EZTHIMBRD, HIEHEEOE G5 4 ZR) 13HOCOERRECH 72,

FRRAFENIZIE, BFCIERUMED MISIA S AO#RH 5, 20O MISIA O 71y =7 MIOWTIE 40.3%
DB Ffo TN, ET-iHAINES, HEEITIARMARZ (bt 7 25 OFREZ B L Cuens, Fibk
t 7 %Mo T -E1E 19.4% Th - 72,
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FIZ, FHABIRIEARICONTIE, KEE -T2 (29.0%) BT (64.5%) 2835 L, 93.5%
NEMN-STZERE L, IEFITmCEEILE N> T2, 72721, BRAREA~OFEZARINC W T, BFEk-0 (41.9%)
FIZNHOD, BEESNRHIUIKZV (54.8%) HDFH D% -T2,

3. FMAEOFFRIMHE & AR

I, FRAEOREL, e HENEIEZ RO A2 72 5 HEY TR L T2 O EfET 5720
TRV AT o v 7 REONT R LT AR TRRNE ) 2 BB & ZRE DS BTZ o T A if 1],
HH T2 o2 858121% 10 LEE Lz, £ LT, RENIERZNZENOFHEZMN. LT, EAEET &Ikt
WHRRTT 5 Z ST UTe, AEER & e DRI, M EehA & S —25%k, TR, R, e, Tk
5, PiSaEhi A e L CBIR LTS,

9, [ &%, B (1.,509) M2V, FHARNLE T 2 EWEIT (-8.712) ORTEIXIEE ALV Ve
mofe, WIZ, [FRE] 2B E 23813, BB (2.533) OBEET (-1.947) OF LV EHDENZNE
HEHI =N, & (-0.651) ZHEX DENZNEHOLND, [HUk - T =0 7] AL T2%F S, T (0.732)
EEZ DEDZD, I (0.579) BIKIZ&ED -T2, IT'/*‘%A“#:%J ZRIAT5HE, b0 (10.945)
Wh7e<, i (0.867) KU (-0.587) DIRWENREL Tz, W, RANDL A RZ T [RFE] 20
FOWER (-1.547) 1300, H#E (0.516) KU (0.416) OFEWENED-T=, AT, T
BT U TR H 8RR D S 2> Tz, ‘/k’, ﬁffﬁ)ﬁﬂ@ﬂﬂ%é‘ﬁ%éﬁi TFIETZAHADRKR] 1%
B (L7700 BRIAL, HE 0.373) 3% o7z, WIS [T-AAORKR] 1350 (1.779) H3FIFH ut,chx
WERE (0.132) 13E -7, Th< b D&k 13, a"—é: HOH (1.381) 3%\, HUREET (2.509) DT
LT\, [V A N7 ] Z2RIRT2F 08 (0.465) 1E&N -7,

T, BN ZFIH LIREORAES, FRiO R BRI, ROENBECERN S 5 D0%
Batd B 72002, EFa Y AT (w7 [BilRatr 243t Uiz,

F9, [BAMAROAR] (oW TIE, k% (1.541) 23\, HulEH] (3.859) DORTECEHEAN &) > T2,
Z LT, < OIFMNT R (:3.598) DL I, EHEEEICHIHS 28 ORMmIR 23, 7= Atindk (5.967)
ROV A NT o (2.241) ZEBERE T FIHE ORI TS oo, Flofpht T v— (3.654) <° MISIA
OFETEY 7 b (0.916) L\ \olom EEZ RIS HE ORI IR TR o T,

BB, FRAEA THRGR] 32804 (0.794) 1EmEV 23, MISIA OF 7 vy =7 ~ (1.705) (ZE(H
T2EE, BTG o, Uk, AIREHRAREEZFHG L, £ LU TR 2#1E, —aiF@oqt
flitE T EDH BN ST,

4. #EH

ARGTIE, ANNEERRARZ S & U, B ORI FMME & 2 OBIERI AR Lz, [FIARIL 40 F0 K
X212 v, HoTHAERT ORT RS ST AR T EU 28 S b AR & U CRI ST & 7=, LRTOZRMRARIT
TN RTEHE LT AA—_F a2 —HORE L L7208, BIFETEWN LA N7 A2 T4 1—~ %T%
fitL, KEOR=—XISZTWD, FERARIT, HOCFEROMKIIS LT, ERFHTEL Lo Tks
N, FRtE 7 E—CMISIA O 72 V=7 b EVo iz aE@#) G TR Rl STz, ) IR AR,
BOEL 7 V=g UABRET T TR, HBITHEROBE LoSE L TEH SN Z E3 iR S D,
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IRILF—EED BEEEEMTEEI5ER 55 E
REFIAE SRR, FPRHEIh GERRER)

1. AREEW

IR, JRIIOIEBHREHTEG ORI 21 5t & LT ESEAE R Ok EH2S, EEEREARE L T\ 5, Alho
WMk O BT, 7YV o0 A HZR EOAMRL Ok & RS, BB A BT L LT 5720 T
72, AMERWCTAE IS EMOflits % -S4, MEANTAERE X FEML BT, BEEEOIERMEEIRT
w5, £72, DRETIIIEEIFEECTH D VU 2t U, JREDIZ L A EEZTAITIES T D20, ThbH 0
S ZSEh L P AEEMIAS S K & 705 B2 5,

BN DAt (=L —{lkE) &R DG OB R A ST N E D N, BRI L
S THER DV, RSB TRT 20BN B BT, BAE, FBHE, (B ECm<, BN TR 11%,
10%, 16%& 72> T5, HasAlCRs & HSRITE HICE < R Y, MiskBr s EClE 14%, MRk EAEClE 18%
HTHDH, TEHICL S TN 20% 22 560D, Fiz, BAE - REHETITNEEL - B3 (B¥EA
b7F8) DR D, 2O X DI, ENE s Mk OV b O BB R = -2 2 58 39E
FICRENWEEZEZONDICHEDL O, ZH 0 OBEFEANREE LT L QD ST RS 72 5720,

2T, AT, BREOB TN E FRERNI T 2 FB & LT, tRA < FIH S0 558 VAR

(Structural Vector Autoregressive) €7 /L% VT, YEMEN)OAfiks & B3R LM OMS O, FE2E
HEPFEEM EROAMIG DT % & OFLEFA L CWDO0EDHT L, SBEFZNED L 572 ) 27125 L TEx T
BLREDPEHALNCTHZ EEANET D,

2. BEAEEMMEEDOER

CENEN IR L, TR OIEEAS & 28 L — MIKRE <EE T, 2007 4-~2009 FZHNT THELE T L7Z1%,
2011 FFRPENDIRZ I EAMEAZ R LTV D, EEEAUE ARSI S 2008 4F 7 HIZElE L, 2009 420 7 HITF
BTHE U 7228, BESGEIEE D L OO DIRIAEN TV D, ZOTARERIL, IEEFEROERIC L 5bnEE L
HIVD, MOAEFEEMSI T ZE LTIV, BEAEEM OGS OB L, TIENE) itk & 23
FEAAIRS TR CE 5 L B2 bivd,
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1100 110 1000
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Sy giyiiipagipigiriiiprgipigiaiidy

2 LA RS OHER 3 R EEMIR At DR

3. T—REBEVRETIL

ARFZETIE,  20054F 1 ANG 201847 HETOART—# 2L T, #E VAR 7 VEHEET D, £
TITEDDEH0E, B - BMIREFEER (y,), BEEEAUEFIMIETEE (v, ), EEEAPERM OGS EEL

(y,) L, T_THfiA BRI LT 5 9,

R VAR (ZABHECIER) T VERAWDZ LIL T, KBt = v 7 L BRI LA
DY a v 770, AR ESEAPEEM OIS DI ED & 5 7o B85 RIET ONE T HZ LN TES, 3
EEOEFFREGIEET UMILL FO X SR T ENTE S,
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By, =vo+I1 Y+ ¥+ + 0, ¥ p +8

ZIT, ¥ = (A A Ay EPRVEZEEASY FATHY (A BZHER), & ~iid. (0,D)i3E 2 v 2
AT MVERT (DIFATTH) . B 1X3x3 OFEEITA, vy 1Z3x1 OEEESZ My, T; (i=L...,p) 133x3

DER LR DEEATHNTH D (p 127 7 OUWED) . HEEFRERET M B0, EOXOmAIZB™ I
o, FBEAEHT 5,
Y=By,+B T,y +B Ty ,++B T,y ,+u, u =B7g.

ZOFHEIEHEE L, 130N 3T A2 AWV TEERD /T A—2 % RdDH, ZOMRFET, R/ 7 A—
B DFRMNDT=DIZ, 1THIB ICHIKI AR T NEN B D, AT, SRASRAEAT- 7720, FRERIZHIT 5285
N —E DRI 72 AR A A E T 5 OEENEN ) Ifilid— B LS R A IO R PER MRS . A
WERNT A—=EPFONID, A L7 IVANEREL, THRRESHOIRRC L > T, SES 3 v 7 OFEZEAESR
ATk~ DB ST 2 Z LN TE 5,

4. HEHER

HNARRREZATV, TSV RN ER CTh D Z & 2 b=, SVAR E7 /VEHET LT, &~ 7
DOUHIE AIC AT 4 REBR LT, K4, 5, 61, EEAEEMIEOEROA v YL ASER A,
BEBOWEY a v 7T ay hLEEbOTH S,

FIRESICBW T, BEEERU LIS O LR DOHN, WEMISEOZRICK L TEORER 5.2 Thd L
IRERMF DN, =RP— CEBEEh)) MO, 1 #i~2 HEN TRAEMOLENIEOF L 5.2
TWD, Fiz, THREZEDBOROFERIND, NG ) > a3 v 7 DR EMIREEBIOR) 47% %27 L,
BEERLER Y 3 » 713 46~52% %135 Z b otz, WDMEDICOh, B 3 v 7 ORI
HINL, MAMHSEBIOR 52% 2 L, WIZESERER Y 3 » 713 L, BEMIEZLEOR) 43% 278
T5 LW ORERPMF B

test5, energyr, totalr test5, acr, totalr test5, toalr,totalr

4 6 8
step. step step

orthogonalized irf ‘ [ 95% Cl

‘ 95% CI

orthogonalized irf ‘ ‘ 95% CI
ulse variable, and response variable

X4 YeBRES> a7 B 5 REERER Y a v X 6 WAk B kDT 3 v 7
5. #EH

ABIFFE T, SN ks & RN i D ENS, REFEAEPER M DR Ak DEZIDIT L A EATRBIL,
ZTNORBORE SFFBETHD L9 T ERH LTI o7z, AEFE, FUBHE-CRRE L— R OB
T7<, NERHEEHO ER it 72 E OB bIEE 2L 5 WEDR D 2,

)
DT — A & R, 20133 (85355) ICX2%ETH S,
BN ZIE, Tk 18 FEED X 5 ) OAFERIHHT DA0EHE, BB OEIRIXTNEIN102%, T.2% TH Y, S - B 1E LR 26.3% 7D

T, AFFT43.7%3 k) - B3E - BB OB T HDOLNTWD Z LIl D,
3)F— 213 TEEMMMHATHE) »oEoNnD, ok, AWTETIE, EEAEEHMOBRAMRIEIIC, SESY LIS D TN,
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BIEERY 7 DEFEFETEIRECBE Y DRI

i #3C CRALDOKEERTERTE IR A PEHRD)

1. BM

2011 FFORAAREK OERMEIZ LY, EWIROBIEERE TR PEE LT, 4 bRBEIEOBRRNC
bD, BT, FRIENHESCEINMRRE 72 & DE < OYIEARBE NER S DT, Minkz ko TR E RN
BrnbHAZ— N5 DIFIEFICHEECTH L, BMKERILZO X 5 2RI L, [A3AL D8RS
EFE CUF, DAL ] 2306 B, BIRIRE COERIARZIT> T\ D, [T EIHFEE] 1S,
SR A B AUTE BRI T, K TRPEIEEFINEENEN  JKPEEE - (ARG EHEERERE (CUF, Kif
B | BT DA 725 TN D, EORE, FEMMONEIRE T o 7oA EE R R R0 9 FlAAl
L, BFOLAIIREE ZRE RIS THELK T IED0, REEO 12 ZERGEGE L CHEA kb
SHLDNEIFNT HZ LN TE S,

DL D I, PR DGR AR R S D EBREAROFEIR S WO B IR, FEEIRIRE TIRrOISRESE (B
FeART) SECHRUCEMET S 2 AT L B S IXE XA, LU D, EFEOEREL Vo7
INT e U AFEE AL, SRRERONE (B S 2 RBIEN SR 2 & b HESRORMEE BT
HIOIITE R Z & Th D,

Z 2 CAFFE L, SRV Al E LT AT D8R3] IZR0E STV B E ROE ST FHEE
LB O BRHE TN D ZFZE] ~OHFEEIZ 3% O BIE L U CRodl L7 fE) ORRMEORE AT,
T N—T N COFERINERLA & D L 52 LTz D E BINCT 5, HfriclE, FEEaHioFEE LTHAR
DEA (Data Envelope Analysis : Gi#&oHE) & @< 2,

2. [HAITHEREEXR] LEHRBEEEOME
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