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X 2-1 5 nd Loz, BARTIE, 1970405 20014E 2 BEHIZ AN L2, HEAR L
KRR LTz 2, HARTOHIELRIZ 1970FER OB S T TIZ 1% R TH Y . ZD#%
HE DD TRVMETHER LT\ 5, FEZEATHUR TIX, BERIZD 20034E0 5 201341
BNU7= 2 —J7, HEIEEERIT 20034E0 5 20104 £ TRUMEM 20~ L7z 2, #EE T,
BEEIZR AN 19934E 5 & 20034E £ THIMN L 7= 2, HEAE(L R I 20004 LI IME B & 55,
U HR—VE, 19804EET N D 2001 4R 12T THEHIR N A LF L- 2

232 A—ERNIZH T 5B OEE I HER

HAIZ R 2 U O — N H 72 0 BRETRS & BERISR & OFRBIFRE &2 IR L7
RaFRK 2-21077,

& 2-2 BRIZE TSRO — NS Y REAFEHBAEE OHEBEREY

1983 & | 1984 & | 1985 4 | 1986 & | 1987 & | 1988 & | 1989 & | 1990 £ | 1991 & | 1992 &

—ANHEYREFFERE

0.24 0.32" 0.30 0.27 0.21 0.24 0.25 0.27 0.35* 0.36
HMERLOBBEFRHK
—ABEYRKMEH
-009 | -018| -013| -015| -010| -0.02 0.02 0.00 0.16 0.13
FEAbZ= DR R 3L

1993 £F | 1994 £F | 1995 4F | 1996 4F | 1997 4F | 1998 £ | 1999 £ | 2000 £ | 2001 £

—ANEYRRRELH

041 | 043" | 042%| 047%| 050" 0.35 0.28 0.20 0.13
HMERLOBBERHK
—ABRYRRMREH
002 | -003| -003| -002| -004| -0.11 -010 | -013| -0.17
FEAbE DR fRE

*5%NHE. ¥1%FE

— N 72 0 REFTS & BEHIRIZ OV T, 1983405 19974E120M) T 9 # 4T 5%
BEOEOMHBENR SN, M, — A%7- 0 BRI & HEE LRIz oWk, iR+
TRTHBEB RO o T,

HENZI T 2 UM O— AN Y720 GRP & BiHIZ & OFBIRECA F RN T L7 fE R
B3 2-31T T

2 Mann-Kendallf# & D#E 5, P=0.00T 1% &,

3 20004E~20034ED 4y LT — X NAT-TE T, 20034FEF TR TN D Lo TN 44k & D7
W22, Mann-Kendalli & OfE Fix P=0.08& 72 5 23, 20004-~20074Z DWW THHrd 5% &, P=0.00 &
20, 5%REELRD,
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& 2-3 FEICHE T RN — A=Y GRP & iR & DMEEFRLK

2003 4E | 2004 4 | 2005 4 2006 4E | 2007 4 2008 4
— A&7zY GRP LD
- 0 R 0.37 0.48 0.52 0.39 0.25 0.29
— AZi7=Y GRP LB B
(b5 5 0 AR % 0.06 0.29 0.24 0.18 0.48 0.43
_A%T: L) GRP tiﬁfﬂ * *ok Kok * * *
om 5 - 0 46 2 0.48 0.51 0.57 0.48 0.40 0.48
— A Z1-Y GRP LR _ « «
(L5 O AR RS R 0.11 0.34 0.16 0.31 0.41 0.42
2009 4E | 2010 4 | 2011 4 2012 4 | 2013 4
— A&7zY GRP LD
o 5 4 00 4R e 2 0.33 0.40 0.28 0.24 0.16
— AZi7=Y) GRP LB 011 050 _ _ _
L DMERERE ] ]
— AN &7=Y) GRP &HEHN X .
ox 5 - 0 46 2 0.46 0.50 0.35 0.27 0.26
— A&7zY GRP LB 0.28 041" _ _ _
=D FERERE ' '

*5%EE., »*1%FE

FATHIR I DWW T A D & —AY7Z 0D GRP L BEHIR L ON— A% 7=V GRP & HER LR
IZOWT, AEZMBEBEREMGE CE o To, B, #il &2 LT TEEIZSWTHOH
LCHD &, 20034E~20104F & TlE— A Y720 GRP & BEHEIZR & ORI IEDOFHBIRILE 2
5% A E TR LN, FTATHIRORICIRE L TONT 2 &, M T & OREDEW IR
FHRBEOENED L REMMHNTLE I D, A BEIZOWTHONITT 5 &, RiFHE
FEDBE WU Z L OFFEDOEWAE ERID . — N 72 D GRP & BEREIFER & ORI
Ronsd krichkhdtExohnd,

233 R—ERNIZE T 5T EDRET -2 DR

FE & HADHIRR] DR RIT — 2B LT, — ASZ D REFTES L <I3— A
720 GRPE BEAIR N OHEALRIZEE D R8T — Z 12OV T MEMR S L <I3E %
BNZABBA T 24T o Tk R & X 2-212 777,
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R 2-4 FERTRA OBEHNRDHFS

1983 | 1984 | 1985 | 1986 | 1987 | 1988 | 1989 [ 1990 | 1991 | 1992 | 1993 | 1994 | 1995 | 1996 | 1997 [ 1998 | 1999 | 2000 | 2001 :gz;zg
gl g | & | & |% |« |«|« || |=|=|=|=|=|=|=|=|=«|"}JF

deiEE 26.1%| 30.1%| 33.8%| 38.0%| 37.9%| 36.1%| 36.8%| 36.1%| 38.3%| 44.1%| 44.7%| 45.8%| 46.7%| 49.3%| 52.0%| 50.5%| 49.6%| 49.9%| 50.9% 24.8%
BEE 64.7%| 51.2%| 56.2%| 54.7%| 56.5%| 55.4%| 58.8%| 58.7%| 58.3%| 62.7%| 62.8%| 61.7%| 65.5%| 66.9%| 67.4%| 72.3%| 72.2%| 69.4%| 68.7% 4.0%
a2FE 71.0%| 69.5%| 70.2%| 69.6%| 73.8%| 73.6%| 73.4%| 74.5%| 75.0%| 76.0%| 76.2%| 76.9%| 79.7%| 80.1%| 80.4%| 80.7%| 80.2%| 77.6%| 78.3% 7.3%
=R 79.2%| 79.0%| 80.4%| 79.9%| 80.4%| 82.5%| 83.5%| 82.2%| 82.0%| 82.1%| 81.8%| 79.7%| 81.0%| 80.4%| 83.0%| 77.9%| 78.0%| 75.5%| 79.7% 0.5%
AR 68.3%| 59.4%| 63.7%| 63.6%| 65.7%| 65.0%| 63.1%| 67.4%) 67.9%| 67.8%| 70.0%| 71.0%| 71.4%| 71.3%| 70.7%| 71.8%| 73.9%| 72.5%| 74.0% 5.7%
WRE 63.8%| 65.5%| 69.2%| 71.6%| 73.1%| 73.7%| 74.7%| 76.8%) 77.6%| 79.3%| 78.6%| 76.3%| 79.5%| 79.6%| 79.7%| 76.5%| 77.1%| 76.7%| 76.6% 12.8%
E_‘,% 70.2%| 68.6%| 69.4%| 71.7%| 73.4%| 72.8%| 74.8%| 77.1%) 78.8%| 79.4%| 80.6%| 81.9%| 83.5%| 83.1%| 84.2%| 82.4%| 82.5%| 82.4%| 83.5% 13.3%
KRB 65.0%| 73.8%| 74.0%| 74.5%| 74.6%| 73.9%| 75.3%| 77.6%| 81.1%| 81.0%| 80.8%| 79.4%| 79.8%| 78.4%| 80.3%| 79.9%| 80.9%| 79.7%| 77.3% 12.3%
WHAE 84.1%| 82.5%| 83.7%| 84.8%| 85.4%| 85.2%| 85.4%| 84.6%| 86.3%| 86.3%| 85.6%| 85.0%| 83.5%| 82.5%| 81.4%| 78.1%| 77.8%| 79.8%| 80.2% -3.9%
HEER 72.6%| 73.9%| 77.3%| 80.3%| 80.9%| 81.4%| 81.3%| 82.3%| 83.1%| 82.8%| 84.4%| 84.1%| 84.4%| 85.2%| 86.2%| 81.5%| 81.8%| 81.9%| 82.0% 9.4%
BEE 76.1%| 80.9%| 82.7%| 83.7%| 85.2%| 85.6%| 86.7%| 85.9%| 86.2%| 85.8%| 85.9%| 82.2%| 85.2%| 85.0%| 84.8%| 81.2%| 81.3%| 80.6%| 81.0% 4.9%
FEE 78.6%| 79.1%| 80.1%| 80.1%| 79.4%| 77.9%| 77.3%| 77.3%| 78.4%| 79.3%| 80.2%| 80.9%| 81.7%| 85.3%| 85.3%| 81.0%| 81.3%| 80.1%| 80.0% 1.4%
R 61.8%| 64.0%| 64.3%| 64.4%|) 64.9%| 62.6%| 65.3%| 67.5%) 71.4%| 73.9%| 73.9%| 77.5%| 78.7%| 81.4%| 84.8%| 77.9%| 76.5%| 73.7%| 73.3% 11.5%
IR | 88.7%| 90.9%| 91.2%| 91.5%| 90.1%| 92.6%| 93.1%| 93.3%| 93.4%| 92.5%| 93.2%| 92.9%| 93.0%| 92.6%| 92.5%| 87.2%| 87.4%| 87.0%| 88.4% -0.3%
iR e 65.7%| 72.3%| 72.6%| 73.0%| 77.9%| 77.2%| 76.5%| 75.9%| 75.6%| 78.6%| 79.5%| 80.3%| 80.8%| 81.8%| 83.2%| 81.5%| 81.8%| 81.0%| 81.4% 15.7%
EWLE 64.1%| 69.2%| 70.4%| 74.4%| 75.8%| 75.8%| 79.5%| 83.8%| 82.8%| 83.4%| 84.1%| 84.3%| 82.4%| 83.5%| 84.5%| 83.2%| 83.8%| 82.9%| 80.9% 16.8%
RIIE 34.3%| 41.1%| 42.3%| 40.9%| 40.0%| 39.8%| 40.4%| 40.6%| 45.8%| 49.0%| 53.0%| 68.1%| 67.6%| 73.8%| 76.0%| 74.2%| 75.0%| 73.8%| 76.0% 41.7%
BHE 66.4%| 74.8%| 75.8%| 78.0%| 77.5%| 77.7%| 77.1%| 76.0%| 78.1%| 82.0%| 81.5%| 82.5%| 82.4%| 82.0%| 82.7%| 77.0%| 76.9%| 76.0%| 77.8% 11.4%
e 77.6%| 75.6%| 79.1%| 81.8%| 80.6%| 80.1%| 78.7%| 80.4%| 82.6%| 82.1%| 81.9%| 82.4%| 83.2%| 83.8%| 83.2%| 81.5%| 80.4%| 80.0%| 81.1% 3.5%
EHE 60.6%| 67.9%| 69.4%| 71.5%| 72.0%| 74.2%| 74.0%| 75.0%) 75.4%| 74.9%| 74.9%| 73.2%| 73.1%| 74.1%| 75.6%| 74.9%| 75.8%| 74.6%| 74.5% 13.9%
I B8 61.4%| 72.6%| 71.9%| 70.9%| 69.1%| 71.9%| 71.7%| 70.8%| 75.2%| 74.2%| 75.2%| 75.2%| 75.1%| 79.0%| 80.8%| 77.5%| 79.7%| 78.4%| 78.4% 17.0%
ﬁﬁ,‘_—% 78.6%| 77.0%| 74.6%| 78.1%| 78.8%| 81.0%| 82.5%| 83.3%| 84.4%| 84.1%| 83.9%| 84.5%| 84.7%| 85.1%| 84.7%| 82.1%| 79.9%| 78.2%| 79.2% 0.6%
ZHE 734%| 75.1%]| 75.1%| 74.6%| 75.9%| 76.4%| 76.9%| 77.5%| 79.2%| 79.1%| 79.8%| 81.6%| 82.2%| 82.8%| 84.1%| 78.4%| 78.4%| 76.1%| 77.4% 4.0%
=88 54.7%| 56.5%| 54.6%| 56.5%| 57.0%| 54.8%| 58.0%| 60.2%| 61.6%| 61.3%| 62.9%| 65.1%| 65.6%| 69.1%| 69.1%| 66.8%| 66.3%| 69.5%| 69.6% 14.9%
HEe 53.4%| 52.4%| 56.8%| 56.6%| 64.1%| 68.5%| 70.7%| 73.3%| 74.6%| 74.6%| 75.4%| 75.2%| 76.9%| 77.8%| 77.1%| 75.4%| 76.2%| 75.6%| 77.4% 24.0%
RERRTF 88.8%| 81.7%| 83.4%| 83.6%| 85.2%| 84.6%| 86.7%| 87.3%| 86.7%| 85.9%| 85.8%| 86.2%| 85.9%| 86.2%| 88.0%| 79.7%| 79.9%| 78.7%| 79.4% -9.4%
N 83.6%| 86.5%| 87.2%| 87.9%| 88.6%| 89.5%| 89.8%| 88.4%|) 88.4%| 89.5%| 91.1%| 91.3%| 91.6%| 91.8%| 92.5%| 89.0%| 91.3%| 90.8%| 92.2% 8.6%
EEER 75.5%| 76.9%| 78.6%| 78.9%| 78.3%| 79.6%| 79.3%| 78.5%| 78.4%| 78.2%| 78.0%| 76.0%| 76.5%| 73.7%| 74.8%| 73.2%| 75.7%| 75.7%| 78.4% 2.9%
%E,‘_—% 83.6%| 83.7%| 86.6%| 87.6%| 88.9%| 88.8%| 88.1%| 88.8%| 87.0%| 86.7%| 84.9%| 86.6%| 87.1%| 88.1%| 89.2%| 84.1%| 84.2%| 83.4%| 83.3% -0.3%
FOFRILIE | 76.6%| 75.8%| 76.3%| 77.7%| 80.0%| 79.5%| 80.3%| 81.7%| 80.3%| 81.1%| 80.2%| 79.7%| 80.3%| 81.0%| 80.5%| 76.9%| 79.0%| 76.7%| 77.6% 1.0%
EmE 64.2%| 81.1%| 80.7%| 80.3%| 80.9%| 80.9%| 81.1%| 81.6%| 81.3%| 81.6%| 81.4%| 81.2%| 81.4%| 82.1%| 84.6%| 83.5%| 83.5%| 81.9%| 83.0% 18.8%
ERE 59.4%| 56.3%| 54.7%| 58.3%| 58.4%| 60.0%| 60.9%| 61.9%| 60.6%| 60.9%| 60.9%| 65.1%| 68.6%| 69.2%| 70.2%| 70.3%| 68.6%| 65.9%| 67.2% 7.8%
if] Ly I8 63.0%| 71.5%| 70.1%| 70.4%| 71.6%| 71.0%| 76.8%| 75.6%| 77.5%| 76.8%| 77.2%| 78.1%| 79.9%| 79.9%| 80.5%| 78.3%| 81.1%| 79.1%| 84.8% 21.8%
LEE 64.5%| 64.2%| 69.3%| 70.9%| 71.4%| 73.2%| 73.7%| 72.6%| 71.7%| 74.4%| 74.4%| 74.4%| 74.8%| 76.7%| 76.6%| 72.7%| 72.1%| 70.6%| 69.1% 4.6%
WOg 52.8%| 55.2%| 64.5%| 63.4%| 63.5%| 62.7%| 64.8%| 64.6%) 63.2%| 68.1%| 71.1%| 72.5%| 75.7%| 76.3%| 75.9%| 74.9%| 71.7%| 70.4%| 70.3% 17.5%
EEE 71.7%| 58.5%| 57.9%| 57.9%| 58.8%| 57.0%| 56.6%| 61.7%|) 71.3%| 72.9%| 74.7%| 74.3%| 75.1%| 76.6%| 80.7%| 78.4%| 77.3%| 79.0%| 81.0% 9.3%
FIl 2 59.2%| 63.0%| 64.1%| 62.2%| 66.2%| 69.6%| 70.4%| 71.4%) 74.8%| 75.5%| 74.8%| 73.4%| 73.3%| 74.8%| 80.4%| 78.8%| 80.6%| 74.2%| 74.2% 15.0%
EEE 65.6%| 73.1%| 74.3%| 75.1%| 73.8%| 72.5%| 75.8%| 75.9%| 74.0%| 74.8%| 75.4%| 78.9%| 79.5%| 79.0%| 76.2%| 73.1%| 73.5%| 71.3%| 71.8% 6.2%
=g 75.8%| 73.7%| 72.1%| 74.7%| 72.2%| 74.2%| 72.5%| 70.7%| 70.1%| 72.2%| 72.5%| 73.7%| 76.0%| 76.2%| 76.4%| 75.4%| 72.2%| 72.1%| 69.8% —6.0%
12 75.9%| 78.4%| 78.3%| 79.0%| 82.3%| 83.9%| 84.2%| 84.7%| 82.0%| 85.9%| 86.3%| 88.3%| 88.6%| 88.9%| 88.8%| 86.7%| 86.6%| 85.8%| 87.1% 11.2%
EEE 64.9%| 60.7%| 66.1%| 67.1%| 66.9%| 69.0%| 73.7%| 74.1%| 75.2%| 77.6%| 77.3%| 76.9%| 79.3%| 79.9%| 83.2%| 79.4%| 80.2%| 78.3%| 80.5% 15.6%
EiBE 66.5%| 69.2%| 68.4%| 70.5%| 72.7%| 75.2%| 75.8%| 77.2%| 79.6%| 77.3%| 75.6%| 76.0%| 76.1%| 76.0%| 76.1%| 74.8%| 82.2%| 81.6%| 83.0% 16.5%
EXE 76.9%| 77.6%| 80.2%| 80.3%| 80.1%| 80.9%| 81.6%| 80.4%| 76.4%| 80.8%| 80.9%| 81.2%| 83.0%| 82.4%| 83.7%| 80.3%| 78.6%| 79.9%| 81.0% 4.1%
XHE 73.2%| 74.7%| 74.7%| 76.9%| 73.8%| 74.3%| 75.4%| 75.1%| 80.1%| 78.9%| 70.6%| 71.6%| 72.7%| 72.3%| 71.4%| 68.1%| 66.0%) 77.7%| 76.8% 3.6%
EIFE 46.1%| 43.8%) 46.0%| 47.5%| 48.0%| 52.4%| 58.2%| 55.5%| 51.7%| 60.7%| 62.3%| 65.0%| 63.6%| 65.0%| 66.6%| 65.9%|) 67.2%| 66.6%| 70.2% 24.1%
BERBEE | 37.0% 39.6%| 44.0%| 44.5%| 48.0%| 49.4%| 48.6%| 54.1%| 53.5%| 53.2%| 36.7%| 57.8%| 61.2%| 61.9%| 65.1%| 65.9%| 69.9%| 70.7%| 69.8% 32.8%
SRR 63.8%| 71.4%| 71.7%| 72.4%| 71.5%| 70.6%| 71.5%| 73.3%| 71.8%| 70.5%| 68.5%| 67.6%| 67.3%| 67.8%| 69.6%| 69.9%| 69.8%| 73.5%| 78.2% 14.4%
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5= 2-5 #ERF R A D HEELEDHEFE

1983 | 1984 | 1985 | 1986 | 1987 | 1988 [ 1989 | 1990 | 1991 | 1992 | 1993 | 1994 | 1995 | 1996 | 1997 | 1998 | 1999 | 2000 | 2001 122;;;
| % | % | % | % | % | % |F|F|F | F|F|F|F|F|F|F|F|F| g

e 0.08%| 0.12%| 0.13%| 0.21%| 0.21%| 0.19%| 0.22%| 1.51%| 0.19%| 0.20%| 0.26%| 0.21%| 0.17%| 0.17%[ 0.23%| 0.40%| 0.39%| 0.40%| 0.41% 0.33%
=58 0.00%| 0.00%| 0.00%| 0.00%| 0.01%| 0.32%| 0.13%| 0.15%| 0.14%| 0.10%| 0.06%| 0.00%| 0.00%| 0.00%[ 0.00%| 0.00%| 0.00%| 0.00%| 0.00% 0.00%
BFE 0.00%| 0.94%| 1.01%| 1.02%) 1.08%| 1.11%| 1.13%| 0.04%| 0.00%| 0.00%| 0.83%| 0.97%| 1.04%| 1.05%[ 1.11%| 1.08%| 1.04%| 1.03%| 1.00% 1.00%
=B 0.00%| 0.00%| 0.00%| 0.00%| 0.00%| 0.00%| 0.00%| 0.00%| 0.00%| 0.00%| 0.00%| 0.00%| 0.00%| 0.00%[ 0.00%| 0.00%| 0.00%| 0.00%| 0.00% 0.00%
FEE 0.00%| 0.00%| 0.00%| 0.00%| 0.00%| 0.00%| 0.00%| 0.00%| 0.00%| 0.00%| 0.00%| 0.00%| 0.00%| 0.00%[ 0.00%| 0.00%| 0.00%| 0.00%| 0.00% 0.00%
Lz 8 0.00%| 0.00%| 0.00%| 0.00%| 0.00%| 0.15%| 0.14%| 0.17%| 0.16%| 0.19%| 0.17%| 0.18%| 0.18%| 0.22%| 0.51%| 3.03%| 2.82%| 3.08%| 2.14% 2.14%
288 0.00%| 0.00%| 0.00%| 0.00%| 0.00%| 0.00%| 0.00%| 0.00%| 0.00%| 0.00%| 0.00%| 0.00%| 0.00%| 0.00%[ 0.00%| 0.00%| 0.00%| 0.00%| 0.00% 0.00%
R E 0.00%| 0.00%| 0.00%| 0.00%| 0.00%| 0.00%| 0.00%| 0.00%| 0.00%| 0.00%| 0.00%| 0.00%| 0.00%| 0.00%[ 0.00%| 0.00%| 0.00%| 0.00%| 0.00% 0.00%
HAE 0.00%| 0.00%| 0.00%| 0.00%| 0.00%| 0.00%| 0.00%| 0.00%| 0.00%| 0.06%| 0.16%| 0.17%| 0.17%| 0.17%[ 0.18%| 0.18%| 0.20%| 0.29%| 0.31% 0.31%
HES 0.00%| 0.00%| 0.00%| 0.00%| 0.00%| 0.00%| 0.00%| 0.00%| 0.00%| 0.00%| 0.00%| 0.00%| 0.00%| 0.00%[ 0.08%| 0.08%| 0.10%| 0.10%| 0.10% 0.10%
BEE 0.00%| 0.00%| 0.00%| 0.00%| 0.00%| 0.00%| 0.00%| 0.00%| 0.00%| 0.00%| 0.00%| 0.00%| 0.00%| 0.00%[ 0.00%| 0.00%| 0.00%| 0.00%| 0.00% 0.00%
FEE 0.00%| 0.00%| 0.00%| 0.00%| 0.00%| 0.00%| 0.00%| 0.00%| 0.00%| 0.00%| 0.00%| 0.00%| 0.00%| 0.00%[ 0.00%| 0.00%| 0.00%| 0.00%| 0.00% 0.00%
BB 0.00%| 0.02%| 0.32%| 0.24%| 0.21%| 0.21%| 0.23%| 0.20%| 0.24%| 0.22%| 0.21%| 0.00%| 0.00%| 0.00%[ 0.00%| 0.00%| 0.00%| 0.00%| 0.00% 0.00%
Z)1]2 | 0.00%| 0.00%| 0.00%| 0.00%| 0.00%| 0.00%| 0.00%| 0.00%| 0.37%| 0.41%| 0.41%| 0.40%| 0.40%| 0.38%| 0.39%| 0.38%| 0.38%| 0.36%| 0.37% 0.37%
B8 0.00%| 0.00%| 0.00%| 0.00%| 0.00%| 0.00%| 0.05%| 0.00%| 0.00%| 0.00%| 0.00%| 0.00%| 0.00%| 0.00%[ 0.00%| 0.00%| 0.00%| 0.00%| 0.00% 0.00%
=E 0.00%| 0.00%| 0.00%| 0.00%| 0.00%| 0.00%| 0.00%| 0.00%| 0.00%| 0.00%| 0.00%| 0.00%| 0.00%| 0.00%[ 0.00%| 0.00%| 0.00%| 0.00%| 0.00% 0.00%
AIE 0.00%| 0.00%| 0.00%| 0.00%| 0.01%| 0.00%| 0.00%| 0.00%| 0.00%| 0.00%| 0.00%| 0.00%| 0.00%| 0.00%[ 0.00%| 0.00%| 0.00%| 0.00%| 0.00% 0.00%
1E2HE 0.00%| 0.00%| 0.00%| 0.00%| 0.00%| 0.00%| 0.00%| 0.00%| 0.00%| 0.00%| 0.00%| 0.00%| 0.00%| 0.00%[ 0.00%| 0.00%| 0.00%| 0.00%| 0.00% 0.00%
TS 0.00%| 0.02%| 0.02%| 0.00%| 0.00%| 0.00%| 0.00%| 0.00%| 0.00%| 0.00%| 0.00%| 0.00%| 0.00%| 0.00%[ 0.02%| 0.02%| 0.02%| 0.00%| 0.00% 0.00%
REHE 1.14%| 0.98%| 1.05%| 0.90%| 0.96%| 0.95%| 0.89%| 0.87%| 0.84%| 0.76%| 0.82%| 0.80%| 0.70%| 0.71%| 0.69%| 0.75%| 0.82%| 0.83%| 0.80% -0.33%
=R =Y 0.00%| 0.00%| 0.00%| 0.00%| 0.00%| 0.00%| 0.00%| 0.00%| 0.00%| 0.00%| 0.00%| 0.00%| 0.01%| 0.04%[ 0.03%| 0.03%| 0.01%| 0.02%| 0.01% 0.01%
Fa 2 1.13%| 0.32%| 0.00%| 0.00%| 0.00%| 0.00%[ 0.00%| 0.00%| 0.00%| 0.00%| 0.00%| 0.00%| 0.00%| 0.00%| 0.00%| 0.04%| 0.04%| 0.03%| 0.03% -1.09%
ZH112 0.56%| 0.62%| 0.56%| 0.48%| 0.49%| 0.60%| 0.57%| 0.36%| 0.38%| 0.39%| 0.37%| 0.34%| 0.31%| 0.31%[ 0.30%| 0.07%| 0.00%| 0.09%| 0.09% -0.47%
=58 0.00%| 0.00%| 0.00%| 0.00%| 0.11%| 0.30%| 0.29%| 0.26%| 0.03%| 0.05%| 0.07%| 0.07%| 0.26%| 0.26%| 0.27%| 0.27%| 0.01%| 0.01%| 0.01% 0.01%
HEE 0.00%| 0.00%| 0.00%| 0.00%| 0.06%| 0.00%| 0.00%| 0.00%| 0.00%| 0.00%| 0.00%| 0.00%| 0.00%| 0.00%[ 0.00%| 0.00%| 0.00%| 0.00%| 0.00% 0.00%
HERRF 0.00%| 0.08%| 0.00%| 0.00%| 0.00%| 0.00%| 0.00%| 0.00%| 0.00%| 0.00%| 0.00%| 0.09%| 0.21%| 0.24%| 0.26%| 0.25%| 0.28%| 0.26%| 0.40% 0.40%
KR AF 0.00%| 0.00%| 0.00%| 0.00%| 0.00%| 0.00%| 0.00%| 0.00%| 0.00%| 0.00%| 0.00%| 0.00%| 0.00%| 0.00%[ 0.00%| 0.00%| 0.00%| 0.00%| 0.00% 0.00%
EFEE 0.00%| 0.04%| 0.03%| 0.00%| 0.00%| 0.00%| 0.00%| 0.00%| 0.00%| 0.00%| 0.03%| 0.00%| 0.00%| 0.00%[ 0.00%| 0.00%| 0.00%| 0.00%| 0.00% 0.00%
=RE 0.00%| 0.00%| 0.00%| 0.00%| 0.00%| 0.00%| 0.00%| 0.00%| 0.00%| 0.00%| 0.00%| 0.00%| 0.00%| 0.00%[ 0.00%| 0.00%| 0.00%| 0.00%| 0.00% 0.00%
FFLE | 0.00%| 0.00%| 0.00%| 0.00%| 0.00%| 0.00%| 0.00%| 0.00%| 0.00%| 0.00%| 0.00%| 0.00%| 0.00%| 0.00%| 0.00%| 0.00%| 0.00%| 0.00%| 0.00% 0.00%
ERE 0.00%| 0.00%| 0.00%| 0.00%| 0.00%| 0.00%| 0.00%| 0.00%| 0.00%| 0.00%| 0.00%| 0.00%| 0.02%| 0.04%[ 0.00%| 0.00%| 0.00%| 0.00%| 0.00% 0.00%
BiRE 0.00%| 0.00%| 0.00%| 0.00%| 0.00%| 0.00%| 0.00%| 0.00%| 0.00%| 0.00%| 0.00%| 0.00%| 0.00%| 0.00%[ 0.00%| 0.00%| 0.00%| 0.00%| 0.00% 0.00%
[ L2 0.00%| 0.25%| 0.25%| 0.28%| 0.34%| 0.32%| 0.32%| 0.29%| 0.34%| 0.35%| 0.32%| 0.31%| 0.35%| 0.23%| 0.00%| 0.00%| 0.00%| 0.00%| 0.00% 0.00%
LEE 0.00%| 0.00%| 0.00%| 0.00%| 0.00%| 0.00%| 0.00%| 0.00%| 0.00%| 0.00%| 0.00%| 0.00%| 0.00%| 0.00%[ 0.00%| 0.00%| 0.00%| 0.00%| 0.00% 0.00%
ag 0.00%| 0.00%| 0.00%| 0.00%| 0.00%| 0.00%| 0.00%| 0.00%| 0.00%| 0.00%| 0.00%| 0.00%| 0.00%| 0.00%[ 0.00%| 0.00%| 0.00%| 0.00%| 0.00% 0.00%
EmEE 0.00%| 0.00%| 0.00%| 0.00%| 0.00%| 0.00%| 0.00%| 0.00%| 0.00%| 0.00%| 0.00%| 0.00%| 0.00%| 0.00%[ 0.00%| 0.00%| 0.00%| 0.00%| 0.00% 0.00%
E)E 0.00%| 0.00%| 0.00%| 0.00%| 0.00%| 0.00%| 0.00%| 0.00%| 0.00%| 0.00%| 0.00%| 0.00%| 0.00%| 0.00%[ 0.00%| 0.00%| 0.00%| 0.00%| 0.00% 0.00%
e 0.89%| 0.94%| 0.62%| 0.37%| 0.34%| 0.27%| 0.30%| 0.27%| 0.24%| 0.24%| 0.24%| 0.25%| 0.22%| 0.00%[ 0.00%| 0.00%| 0.00%| 0.00%| 0.00% -0.89%
=) 0.57%| 0.44%| 0.44%| 0.16%| 0.16%| 0.16%| 0.15%| 0.15%| 0.16%| 0.16%| 0.24%| 0.18%| 0.17%| 0.20%[ 0.20%| 0.00%| 0.00%| 0.08%| 0.10% -0.47%
12 0.00%| 0.01%| 0.01%| 0.02%| 0.02%| 0.02%| 0.02%| 0.03%| 0.02%| 0.03%| 0.03%| 0.03%| 0.03%| 0.12%[ 0.19%| 0.21%| 0.24%| 0.24%| 0.26% 0.25%
EEE 0.00%| 0.00%| 0.00%| 0.00%| 0.00%| 0.00%| 0.00%| 0.00%| 0.00%| 0.00%| 0.00%| 0.00%| 0.00%| 0.00%[ 0.00%| 0.00%| 0.00%| 0.00%| 0.00% 0.00%
RIFE 2.04%| 2.10%| 1.98%| 2.07%| 0.01%| 0.00%| 0.00%| 0.00%| 0.00%| 0.00%| 0.00%| 0.00%| 0.00%| 0.00%[ 0.00%| 0.00%| 0.00%| 0.00%| 0.00% -2.04%
BEXRE 0.00%| 0.24%| 0.23%| 0.22%| 0.22%| 0.21%| 0.20%| 0.19%| 0.16%| 0.18%| 0.19%| 0.00%| 0.00%| 0.00%[ 0.00%| 0.00%| 0.00%| 0.00%| 0.02% 0.02%
KplE 0.12%| 0.36%| 0.34%| 0.41%| 0.44%| 0.41%| 0.43%| 0.27%| 0.18%| 0.26%| 0.20%| 0.20%| 0.19%| 0.18%[ 0.19%| 0.08%| 0.10%| 0.10%| 0.10% -0.02%
=IFE 0.06%| 0.00%| 0.12%| 0.12%] 0.11%| 0.14%| 0.16%| 0.15%| 0.28%| 0.37%| 0.41%| 0.41%| 0.43%| 0.43%| 0.44%| 0.44%| 0.42%| 1.05%| 0.60% 0.54%
BEREE | 0.00% 0.01%| 0.00%| 0.00% 0.00%| 0.00%| 0.00%| 0.00%| 0.00%| 0.00%| 0.00%| 0.00%| 0.00%| 0.00%| 0.00%| 0.00%| 0.01%| 0.08%| 0.10% 0.10%
g 0.00%| 0.00%| 0.00%| 0.00%] 0.00%| 0.00%| 0.00%| 0.00%| 0.00%| 0.00%| 0.00%| 0.00%| 0.00%| 0.00%[ 0.00%| 0.00%| 0.00%| 0.00%| 0.00% 0.00%
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VEMIRIREE] Tk, ZHOMHEGEICONWT (7R _BEEITRL] EEDHTEY .,
BEEN DI L9004 K> H AT 1) 72 BESEM LB Tk & U CLE ST HAv T 72[9),
1960, H R RR T E O PTG o, FEOQERE KR, A——v—4F v |k
RALE=Z AR NT ORGSR - HEITEIOZE R L2 XY R&E
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S BT, 1970FICIEER D Wik ([T 5 [BEIEWMLEE | 23HIE S v, BEEY)
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W) Je OVFE SEBETEW) D B A AU S5 AR DS R YE (1977F) RNED bz, EHIT, ZD
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W27~ 72[9].
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HE O FEFEW AL T IERIRO RIS, BERIOHEME 2 BRI ORIk DL B 2 | %
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T U7 KVEBEIFEMEMZE %~ b U — 7 (Society of Solid Waste Management Experts in
Asia and Pacific Islands: SWAPIE S L TV 5 REOHFIFE 0, B 5 REE o 2
BRHERE 7 4+ — 7 22BN L T A2, PEOBEANZHICHEML T ok, F
EERF M EZH L TWAE 15 LR L TW5AH[13-15), FEOHEMFICL S &, —A
W72 ) GRPAS B WAL BYED &9 Ze i Tl HNTAVM G O O 72 O L O fEfR
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HEDZETHD, PEOEMFE R OHAEEITE -, BRFEREDEA TRV Mg T
X, BHUC R D D72 DITHEHIRMENE WD Z & bR LT e, BERIER IR % 72
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HEETIL, 1970, 80 FRDBEFH I BRI EWVEIED ORENEZME Lz, FFRZ,
A THIFEEEN. STV, ZORIERN GERORMBENEAT H—K, BEAEIC
K ORETDHHEAAHT XK LTAAPBEEE R L TV alod, BEEIF OB A 23D
THEELVIRIUIC & 5 72[16), E D7, EBUFITHEIE LA #HEEE 2 2 5o T,

2005 4FE(T1E, MO TR AR & B HE T 5 O & 45 1L Lo R [17-19), & ¢
I D FEFEY) & 1 3H M%éhé£5’&0lﬁ$%$%®ﬁ%~@ﬁﬂ%ﬁﬁﬁé®
MRZIZI2572[17-19], ZDOZ N, HIEOE Zm EXE 5 Z Lico7en v | wEIC
T DEFEOHEIE LD ESFICO N oz b D & Bbihvs, £z, ﬁE@Xj‘%%%%@*B
EHEETo2Z &b AHUBEEIIC X 2 HENE bR 721 T < . REFEE I L 2HEIEb
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= (B 46,330 | 39.5 309 102 27 398 129 46.0 2,112
FE |T)Lhg 31,5907  36.0 18.00 16.0 4.0 3.0  23.0 - -
seE 2500| 263 2.4 89 80 47 307 30.3 3,003
RL—=v7
(HERE - BKE - RBIEY 10,430 | 444 94 126 26 32 27.8 52.1 1,660
L—3BDT—4)
=S (FE
e | (R - BKE - MBI 6,560 | 64.9 12.9 151 NA N7 61.0 1,276
E EOoT—%)
24
(R - BAKE - BN 5.340| 484 7.1 248 1.7 26 149 5.6 1,775
vayvnT—4)
P 3770 743 34 34 o1 35 153 i N
BH s pre7 3,580 | 63.0 11.0 10.0, 1.0 1.5 13.5 5.6 1,722
Fris
m |[71VEY 39270 3227 1280 247 50 31 220 i N
TR 1,740 419 1.9 156 60 7.2 274 63.5 1,190
542 1450 301 63 131 295 571 423 411 1,610
E‘Fﬁ Syuv— 1134 7133 29 174 o074 o5 61 60.7 1,500
1FE
HURST 1104| 633 6.4 155 o046 1.2 13.0 i i
—A57- Y 6N & DEEER —1 0589 o085 013 026 -007 015 -0, 46 0.35

H: YU HR— I, TR A ]E, v~ L—v T A, BIN, T4V, REFAICOWTIH LA AYNZY
FAERE, AR, PEICOWTILH ANV IERZHNT—AY720) GNI & DOMEBIMRE AR H Lz
LT IRANZDONWTIL, 2013FDT —Z Wighoicizh, 2009FEDT — X ZHWTW\5,
20y v —lZOoNTIEE, —AYTZY GNIOT —Z B eholzlzdh, — A% GDPOfEE M-,
*35%HE
HIFT : —A¥729 GNI X, World Data Bank
—AN¥%7-9 GDP (X + > ~—) I International Monetary Fund, World Economic Outlda&tabase, October 2014
ALK, BRI - BAEIE[17-25]

FERIZOW TR, FEICE S TEENE TERD Z L0, KEOUEDEW ST
Lo THIZENEL B, Hilx X, TERET, FHFROEENGZS o TWWANR, LA b
T T DA AT UNTHTT DMK > 72 0 [26], HEE N BN EN-T20
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THZEOREREREBZOND, T, BREORELE I OND, ﬁﬁ@ﬁA

FLVRBIAEAN S, L VRO IR AT ED 5 TWD Z &7 ED
AF v 7 ZHOLERMENZ LOBHEEZOND, £2, HATI ﬁ&%b%ﬁ%#
B MATR ERHEATND Z &b FIRDEEPNMENZ LIZORB>TNDH EEZ LI
DY F HEIZOWTIERI CHIE THH> THH 7Y 7> TESLDENAED
KT WD, KBAREICB W THKDIZLSENRALNLDE, o7V v 7 oiEso
THLEEBEL VDL LB HND[27],

7277 L. B OB DEIS 72 EIC W TIE, BRFEREEAS WV L ik L CHE
FANH D, —AM7=D GNI &R DEIE & OFBIEEIZ—0.58 T 5% A E Th-o
oo T2 H, —A%7=0 GNI BHEZ 2 EEAFOERITHVT D EE 2D, — A4
D GNI LR AHOEIS & OMBIRHIL 085 THY, Znb 5N AR TH-o7=, —AY
720 GNI BN 2 5 LT A OFEIGITH 25 (M3-2)

(%) HEOENE (%)
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SYURT HoRDT
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o TIRTT
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¢ -7~ FILFA )
10 0 e S SUBR—IL
0 o= i
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— AT YGNI(E L) = ARF L SEVT L — AB=YGNI(R L)

HPT: — A4 720 GNI X, World Data Bank — A 47- ¥ GDP(2 % > ~—) IZ International Monetary Fund, World Economic
Outlook Database, October 201488 FEW) DR IL[17-25]

X 3-2 —AH71=Y GNI £F3F - #EDEIE L DB %

BARFELAREIZOV T BB BEES W L OMBBRR A LN D 5T, BARFET
BEORILE LERDBH L L Bbivd, £o, BAEITEKES, HE T DRGMORA
BIZHB T D 0RDEAENTHEDL - TL 5700, HAICRFEREESWEHEBE LN E
Ezxohb,

0 AROHEEICOWTERET V7 — FREICE D &, 1ZIEEANET S LA AE, PET 16%,
ATLU%, A YRR T T6%, XFFLT8%, 74V T2%, ¥ HR—/LT28%, HAT 2% &
VAR RRHE, Z A THEDENE[LE],

HAEC B IT D& e AR (T, 20034E1% 4.8% T - =73, 20044F13 4.2%, 20054F1% 4.1%. 20064F1%
3.7%. 200741% 3.8, 200941% 3.7% & J/ I E AN & 5[28],
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34 ZEDRFRREGVEEEYVEDINR - RE L OBERICET 20 THER

3.4.1 UNEE - I8 - o DIKR

WUER - AUEE « A0Sy DRPUSHOW T, RFTE, KharsE. sTharsE, spTaE
ST THHBE RO T-RRE2 T,

(1) IEDIKR

VARV TR, BET (National Environment Agency NEA)2SBEFEY) DIV - 4L
B EEELTCND, VYA 7V OIEER 85T 5 NLBEEMINEFETIE, 9
DOHMIKZNEIUC DN T AL TRAIBEEMIEFEFT 2 E L, 7 F CHEIEMIL
YT, ZOMO—RBEFEDIEITI NEAIZL DT Ao 2 (Y., Y.
ATy O 3FE) BT REFEEEN/EY L, o, EEND OBEED &L
H£95[28],

TNARA TIE, THDEEFTITFIC LD RFEC LD EuIh TR0 | Bk ¥R
DSHIEX BN IS LT 5[30],

HAS CIIIE T T BRI NG L TR 0 | INEE U7z 2 % ERERERIA 1T s L CBE
HT 575 —ANKFETH D[4,

FREECIE, JAUEIIHT BB IR L 0 IThh T 5, EBCIXINERE X 5%
FEIC CTHEM STV 5[31,32),

< L — U7 Tl HITBUFIC X 2 BEEMIE S NIETR - TR R THREAR I -
Tz, M-I ~DREF ORFETEILE L, 77 T 7 —/L Tl 31.9%DFEFEY)
INEFSNTHRBE, 650603 ) I RICHEIE SN T 2[33], 20074EDIERIEIC LY, v L —2F
B ZHOIRIZ DN TIE, HIAFBFD D EA~OBENEAL TN DY

hE T, BEREEYD (EREEDSTe) OIE, W, A5 ZI3 B8 5TT
5%ﬁ%mﬁﬁ&%ﬁﬁ%éﬁ¥ﬁ£mﬁéo$Emﬁfélwﬁﬁ%iﬁﬁl%%%
Yy, AN A b TEERBERY (GRS D—RERFEREY) &5, THLZENDO
. W, Wy HFADNES T, BREREMLE bR 5[34],

AT, FENODOEFEMCONTIE, [V L—r (Emd) | Ik =/ b
'y I —OF M OB NI CH T BUFIC & D AIUES — B2 TIEE S LD DY, ik
oy TIES BIZ TAARC Yy —) DA ZRkE D, A, #idio [Py
Jva vy IZED SN TEANAS5[35],

2 IVTIR, BEIEMIE X HTBUN I EMm S b REFEENT > TV 5H[36],

AV RRTT T T & A EOHT THIT B RBEIEMINEZ 1T > TV DA, KESTH

12 355 20104 IS B ARG, € ORI &2 fERR L 72,
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TILRMEEDOBEIEYINEZFR AT LT\ 5, #IFBUF OBEIEMINARIL I/ MO FH L
B CITOA, FHRIEERA L #H T 5, FRIEER COBIERAMPENL, B &3
MEIZ 72 > T D, RRIIEEH D 51X 97%%& IS BUNAHTA LT b7 v 7 THIN HY
SOMERG &\ o o UL BERESG A~ Lk S D A3, K S — RN T L3 < RO
TARDOIBRENRIETH D, TN & RIS D 72 0 BURF I3 5 A2 857 i1 0 384 % 18 5D T
%[37] .

7 4 VBT, BEEIE B TR A B CHUT B 23T\ B TR CIRARLIC X
D RIEICZZFEL TV 5, G EREEY OEECLIIL TfERWE & FE - BURTEBEIEY
%1 (RABIBIVE)Z IS < FB Al « BERMAME T, BIEMBE LS L BHEHIT DT 5,
XU CIHAFEERED IOV UL RBEEAIEES L ER IV, A, v =
AARNE Y D—NEFREPOEA LTV ERBG THRERONTZVTH5Z LT, Uy s
vay 7 UEMHERICER I, BRHIND, BROZDITERIT)IE~D
BB X 2 LI LIE T - ¢, BREMESEZL LTV 5H[39)],

AR FATIE, SO, AREIR, EH, i, EeORNRIC KV IERNMELS | FE
MDD AEBEE T O IR T O R SN TICH FEFREEY S —IXFEEY & —FE I
DINLTHITWND &) RN D 5, [FUL S V7205 7o BEREMII BRI IR FE, W)
BHE, B D WITES TIREE S AUKBE TG RRCBREEG Y A 51 & 2, AT T b BRI
<, FERAIOEIL 2 FUER IZ L 2B MP OB S Z4E LTV 5[40],

A AT, HIREKBEPINEZITo TS, B EZ o F v, AT 380 3
Y7V OBEFEMINERITZ NI 20%LL T ) 60%., £ 40% T D | RINEFEFEMIL,
HICHEA IS, b LSIEHEE SN LOBIZEAETHY | HEROER IR
ALTWD, ZOERIIFEIEYIE - s HIENIEDRHTHL L THY | BEMNSR
HHTRHEN TWAIEREE L, oo F v nN47 B, LT o230 RN 8 B, v
TIUNIETHLN, EDL FEFEMINEFHEN TIIR X T N T v 7 ZmAL
TW5[41],

2y U —TCIBAEERN ZANEE T LTV D, WE - BRI OV TR, 4 FED
WS AT L (~VIEE, a7 FIUE, & RIE, ERINEE) Z@EHA LT, fHn
B bE»D E 290 BOIERE A LT\ 5[42), Hilli, A, E&REICL,
FRZERIIFEEYRFEOMBEIFHE LA TND,

TR T CUE, TR T AE T D REY OEMEE T, REGESHBEZMRITL
TWD 0, BIBEDNEHEIT> TWD[43 b7 v ZIC K HDIERTLTH Y | PikhaE
i STV R [45],

LB DRI ZARFTAFE AR ETAE @R E, @ ERNIC R & INE ik,
B OWTERIT 5 2 £ 33D LB,
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R3I3T7OTVICHEITHIRFREREMNDZEDIRERR

X4y INAE DRI
IR EIE 100% T VINEESR L e > T D,
EITRE | IR - N Py T — I L BIER L Th B,
Jiih
FHE Tl 100% T WIE N T TV 5D,
4 s HFESTILE IZEE R 01T TV R,
PERIE 21T T, #HN A5 IGE XN T S Tn
e T E %
VAL - YR /f‘/ﬁjﬁb\iiélﬂ%ﬁqﬂi‘f%éo B
o W e VAL B 7o 0 S TS LA SR S
ik T B, HkHE C o Y F S B REARE L BT D,
FHERIC I T DUNEEFRIL T0%FRE TH 5,
IR 178 CIRAE DT DAL TR,
AT F—=<)b v 2= HAMDENE S0,
KT E Ny B—H, BRWVWLITNT v 7 ICTHEEYNBIE SR
IR - JEE T3,
Fik AR TTIX, Pk T o v T ISR AR 2 D S
HHAHND,
mHEslc B i NS o e
e iﬁ%ﬁﬁwféﬂﬁbxj%OO%éﬁ FEEH oA
EATRE | e . mm % AIBEFMIEF RS TIIR T v 7 2L
ik TULEE - B\ LTV D,

H R R O FEAG 13 A TR,

HIPT © 28 30K 35 & SR (R[4, 46, 47)

VUTR=RHAR, BEEOBEFMRE T, 1EIE 1006ICEWVERE STV D
[46,4), /% B —HEIC L HNENRTLTHS (ARDKRIUL[AT], &> B —1ITo0n
UL, EFHN 2011FEICHM AR L CHERR LT72)

< L= T RHE, H A EOEFIRE T, UEERITHES TR T 1000% W I
ITONTWDHOO, G T E ZINEN 01T T 72\ [48], BEEIE 21T,
HINFALGY S I TR S LTI 0 | ik 2 2h = b3 2 72 DI I AR R AYER
FHNTWD, FkHLEE TSy I —H AR, PRk < 2 o7 FHICEZE 208
T T, HNLALS G~ & BEFEM D3I E S T 51948,49],

EFEUAN A RRYT T4 VB RN AR EOERPETEETIX, TR
T BDUNEERIT T0%FREMCH D23, HITECIIIE N THIL T 7211 [36,50,58] Z L5
DOETIE RNy H—H, VW LIZ N T v Z I THEEHPIES A TWS, BHEE T, +

B X2 AW TIE 2008F I ZEE NBLHGZE 2 i, ~ L — 3 71220 Tld 2009412 B 22 2 S
Yoy Z = MV E I BRI RN WE L, 83%I2 L TV 5[36),
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MR Ca T FHRICEARZ D ERALNLD (U, 42 KT T) [B1],
AT H =8I X —ICLDHAMPEIRGZ N (7 4 VB A RRTT)[52, 53]

T A A i’v‘/v— 71 AR T T OIRFTFE T, BRI B T DNENEL SO H
L, FREFDEATND STV T BHIEONER S L EEEmVEIEE 220k
REIZ & D[41-43]

(2) LR - A5 DARIR

FF. L - LG ORBUT OV THE 2 DEOFBRZ L O KR 2 LI ITRT,

VAR TIE, WELTEZFENSDZHD I B, 4L %NBEFIS TS (2014
) [54], BERINARAREZR Z AL OEERIK Xt~ B U B O mET AL 55~ & E XN T
LGy STV D,

HATIE, IE L72#T A0 80% 5 MBI TH Y | 0.5%NHEAE(L S i, 7%V
D 1A% NBNEBHEOIL TSN TV 5[4,

TIVARANZDWTIET VR A OFLETH S Brunei Muaralt X CHsAET D40 Z A
IZ. 1ZIEEED Sungai Aka AL TTALy STV A [30],

FE[ETIX, 2593 BRI STV 5, BEETITHEIR LA ST s 2 b b | B
1 Z A0 279 SR L T 5[31),

~ L= 7 UL, IBEITHERFE OB AN ST, B K OGERRE PR A
WV EW D Z L KOEBRBEIEEUFHFE (Non Governmental OrganizatiortNGO) 7> 5 Dt
&2 7L7’:: IZE W BEHIF OBAN R LN, A LT ZHO 75%1%, —H
PR REER (I XN 7= % REIRZEEE 3 NS5 TE T L, & 2 CfgErIc T
Lév‘ézh“(b\%.’)[SS] (FFI1X 2009 FFlo~v L—o T 2Rl L, #B) o 72720, L —
PBUANDOHGETIE T ADONETIZTE A EITTON TN RNWEDZ L TH D,

HETIE, BREBICBWTEAFOEANEA TS, 2013 FI2B\W T, #iH I &
D 30.1YDFEH SN TV D, T2, 68200 HIN MLy STV 5, HEE LI DWW T,
BERGHZEERHTZI 2N G, 1%L FTHD EHESND[8],

H ATl IUESNTHTH ZAREARIZIFENS LS SN T D, AL B EDRE
BLESIZ W THEAFSEA SN TR Y, 4A%IE ENEEEL Y SN TW5, #H ZHD 7%
RENHERL SN TN D, BEAFHORERLETORFEIZLY, TOHDETDH
63U EPHE X P I L W o e AR Y B E I o TR Y E2 U A Z IV RRER AN
HLELPEEZEINTLE > TV 5[56),

ELIANDOEE, ISR TMIEZALTEY, o, AAPREHEEHO T T 23— MLiZdE
FLTWD (013D ANH 293 A, 7T 23— FLdD NHIE 137 5N & 5300 <

15 200342 1%, HEHRWEFI N~ L —3 7 O/ LX< 24 & H[E CH AMLIRRENE %5 7% . 20054F 10 B 1258
KE5 BETEMTIERZEH L2, NGOERDEE) 25217 T, 20064 1 A IR S iz,
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DOERVPERIZEFELTWD) 728, BEEMOMBEILY 7 2" — MW T L L
TV D, 20084E T FTAMNEATBOE N EIFE I /)###% (Japan International Cooperation Agency
JICA) ODIED T, 77 /3= hMHTTHWL Y (57 X VIS hiidak
S, 7T 3 — MV CUUE ST T AT, R CTHDN TH T\ 5, 72
. 2011FDINEEFRIL 83% T H 5 [36],

AV RRTTIE, T ZHO 21%FREREFFEE SN TEY . 31%BIHEE (L ST
BH[37, FEHD 20154F 3 HIZA > R U T & LTS U BV X JEIC Tl
EITONTWVDEREEZHERTE T, £/o, A R U7 Tk, BEMEN SO HY
XX DA DLEFTORT, O IZA—T > - LB T ThD, B WBEA a5
HBEREER DR, E LT, ATHOEEIRRE, A 7782, VA 7 VDO RBIZE
D EGICER SN TUIE SN WE ERESNDEEDN L, B EREEYITIE
EO23BENFHFAINTND EENDP, BT EHE SN T aWngng e
B BTV BH([34],

7 4 U BT, RRUGEBIIEEIZ X0 BEEF OBEAREIE SN TV 5, BENZIZ D0
TIE, 2001 FFIZFERBEFEME L (RA900 23 ifT S 4L, Hi5 BIBRIA /3 BN E
ORI - V¥ A 7 VaHtE L, BEEREEDORELSELZHIBL, 2ToF v
YA NEGEAEENLTIIBAITT D 2 EBNRE ST, RIS, NT B A DSHEIR L % HE
T 52 LETEHTNDH[38], 7272 L. RA003 TED LN -ERFIHAZFEHL TN D
5 BRI D T 72wy (ENCHK 1,600 F7E$ 5 #iJ7 HiR{A (Local Government
Unit: LGU) D95 6, BEFEME PG 2 EZEEFEYEHEBSIRE L OUKREZ B0
1% 20104ERIZHB VT 20 HF BIBIRICIB E 720N) |, o T, IUE S NI A D% <
MR RIE TSy S TnD L Bbihvd, £o, 74 VB TIE, 2,361 b OF
MEN R (MRF)23 & 0 | EIZHEI LEIT > T D, V=R« HoZ - Tl T A
X5 L& MRFZ~=7 F#ET25%D Y A 7 VFEEHLTWS, ZDI1FE A EIFIER
AT, AR B S MBI 72 - TV B [57],

AR FAICOWTIEL, KIEZEBINFEIEY DI - oy 25T 5 M R A+

(Urban Environment CompanWRENCO (2%t %7 > o — Mi&EZ1T> T\ 5,90 O
URENCO ® 95 %, 83 @ URENCO 225 REIZZ1GTH Y, 83 @ URENCO 2INET S
PEEMICB LT, 96%IZH7- 55 520 /i UAENEEHEN ALY S, 4%I2HT-55) 22
T VEREIRLE SN TWD EDRIETH-T=, 7272 L. HIE %47 URENCO DO
IEEN 1T 1,890 5 AT M AEADK 8,621 T AD 21.9%CTH Y, EFto#iE
13H < ETHIRE NS DALz Hg ORI 2 B8 L 7210 &5, R E 72 BEIEY) B 5
DFENERFFIZN TN D,

Flo. NN F AT, AFREYORELS TR PAFIE LR, 85 4 Brd 5N AL
DD D5 B 56 o FTOMNI LGS TIXBREE 22 EbIThIL D R ERG P ARERTH Y |
BEREDOLWHEINTHO LN T LE -2 TWD, IEFEFEEREWIIRMTCOU A
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I NI FNTERTO Y YA 7 VTN ES RN TRERELEZE TV
%o

FFRIZONTIE, T ZRREN TS, EFRLER - Wy L 0 & BEIEY OINE %
WRIZIA ESELDDRFE L R TV DR TH 5, BB F v LT s
P¥ 7 TIR, BEEMEERE ) (LA BB TV D [41]

Ly VL, B TOLANEN AT X T OREETH D, Y AT
%, HEFT 1 BA LA00tDBEFEMNEEINTWD, =T - X7 ThodHTe
D, MG TIIAKEGE, RRIGY., IRBE(LT A D3 L% ORBENE LT 5 [59],

TR T OYE . BT & BRI RS R D, T X UTITIE, 70 % D
SECEGL, 15 YN HFAER, 9 %Y A Z LS H, 8 W RNIERFEIN TN D, B
I, 66%N EFBE X S AU, 11%0N B CHEA S, 9% R HIOE IR IT R FE S 41, 5%
DA BEFE ST 5[60],

LU BB « S5y OMRBL AR D% . P REL & HETRE, AR SE. ERETEEIC
ST TR LR A R 341,
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*3: ITER D ZAUNAEERIT 200040 719005 B 20094E 0 80%4Z 5 L=, 7272 L. #15 CIIKIR L LT 20-30% (2009} &\,

*4: AN S iz i

*5: 83t/ (URENCO 2> 5 [RI% % 157 $5filic -3 <
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& E OBEFEMBUR K OBEFE IR FIEORIN 7 v 21220 T FFTIRERI ORI
Zad,

TR TR, REST (NEA)DBEIEY) OLPREIE 2 N2 T T 5, BEEMIZET
D EARET RO BEEMICET 5 HSNIRERE O EARETH 2 BREEREE PRIE

(Environmental Protection and Management Act (Cal)®4D 2 & LT\ 5, HEBE
EMZHONTIE, N—EBALEHOENETH LA EREEY (WA - BiZEH) 1k
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Wb, AR YA 7 NARIZED DIV TR, REraliEe E-wastelZ D\ Tk, Kk~
RTa T ANHEINTND, ARV TIRBEANFIC K D BER L TH D D3,
T DOFRIER S CEHEMEN G > v A R— VBT A LTV 5[54],

TIEANE, BT T 2 BEAREIT 2 < L AR IIBISEE 23 2R 72 518 & SR E
L. #I5 FIREDIE - W3 54T 5 Z LT > T\ b, BIFE, BIRE D, Fis50
BAFOBERIF OBEANDIRE IR E 2T T0D, ZTOM, BIBEORE - AK - L7 L—
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AARTIE, @ ERREICERY &N L, BEEY O MR BT B L MBS 2 e 5
2 BEFEMALEE DS R E ST, BEFEMIRIED T, BT S AETEREE DR S & NREE
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FEWIERICEA T 250l (—AXBEFEMLBEGTE) ZED D Z ENRE SN, S HIT
ALy 5 D@ RZIME L, 1991 4EIZ, EIROAZNTE I & BEFE) O F AN K OB 5
REE XD T2, fﬁii%(ﬁﬂﬂ%@L&&J DIHIE STz, By i E O REIE
ZALTHEEE, 2000 FLARE, FEERAGE SRR EIRAE & ) ks & . ER] Y B
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4. AHP 3 HTIC & 2 REMLEF ZEROT MO EZED T

41 4EZQBEM

3ETHLRLEEBY, BEVERONE T 0 ASCREEYNHE T EORIRO 7 0t
ZVEENC ko TR D, BEEWEL T 1RO BN & 8 ) 1= BEEEW S BLECR S e e c )T B
BRI RSN T2 ES HVUX, ERRRZR AL~ L, £hiiho> THIEE AR
RDFEEDIILTILEZBIR L T A A B D, FRC, ERSBERFCHERE LR (2 k9
D RRAFE A & 2 U LTV B E5A 7 Pl #5 AR RO BEEW AR FiE OB IT
OHfiEIcRE ELENDZ L LD,

T VT O EETE, BEYE BRI EICHRBUFOBORE S E N AEE OERE
M & DO RIKRI) 7 J7#t 2 P TIERLH 2 3R E L, #17 BIBIRAME 2« O HLG BRI 0O BEZE
WIALER D AT 2 A UG BURF O BURHE 2 35 53 BRI 7 BESEM LB i 2 SR E T 5 o —
AWML W[1], BORH Y - A& DM b, BEEMEHEICIT, R, IUE - U3
., T A= —E BRaRBREPEET S, 6, A7 F—v -k
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BORH Y F DR EPORME AT g A RET DI, R, IE - UpiE
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HLEEBTHLERD D,
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4.2 DHTEE : AHP IZX BEHR T ITDOH

421 AHP Fx &L

ST RIE L LTI, BEE T (Analytic Hierarchy ProcessAHP) % FiV /=, AHP 1%,
KEE Y R—=TRFPO SaatyZiZIC L VIRBINTFETHY | HEERENEND
FHEEE 2 EOREEMRT L0, T OhEEHNRDL 2 LT AHEEE OB BTV,
BHRREICHWD FIETH S(3, 4]
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(HEEDFEREE

(2) —xtLEER D E e

L
(Q)EEDEHTTRUBREN AT E
EOFHEDEHH
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FHREDE A1+ FHEFEH)
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‘ Selection of Waste treatment options
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FOREWGEIT EREZRE L, b TERZRE LE L7 ETHE 21T o,
b L, HE XA NERS AT, SMUE (KRR OIS 2% 0L 21T K
BT =2 OLLHBEDOY = A MEEIEZHENT OB ZIT 5 [1],
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Contreras et al. (2008) o o o
Hsu et al. (2008) Contractors’ equipment, etc.
INREE (2005) o o o
BEEZ (2002) o oo ) ° Easiness of transportation, etc.
2 (2006) oo o o Supply of waste, etc.
Lin et al. (2009) o o Hazardousness of end of life products
Hung et al. (2009) o o |ofofo o |o o | The marketing, social justice, etc.
Kim et al. (2009) o o o Abiotic Resource Depletion, etc.
Chung (1996) o |o o o|o|o|o o o |o o
Samah et al. (2010) o |o o Markets, etc.
Genmitzi et al. (2007) oo o Residential ~ areas, land uses.
highways and railways, etc.
Khan et al. (2008) o|o o |o o Operation and maintenance, etc.

HIFT @ SEATRFZE[5-16]\C 55 & S H1ERL

IHIZ, R42THOWOLNTW DO R ZIEE < ESH L, Bl 72z #ia L
7= BT BEORE AR 43D L BVAERK L, 20104 7 A ICHEE TR S R T ¥
T WMTUTBELMET —T AZBWT, A KXV T, BT, BURDT,
[E 3 B 57 5 [E BRER BT ffr 2 > # — (United Nations Environmental Programme
International Environmental Technology Centre:UNERC))> 5 OSNFEIZxF L CTHFAE
Zos L, BRI O HEIZOWTRET LT,

AV KRRV T By AN B R TT UNEP/IETCO b OB IMEF I, £143 §:487 (Social
innovation DN, BIE I HIEEIORE L (Privatization of related activities & 1 >
74—~/ 7 X —0Ok4E (Integration of informal sectdr OEMN 372D 12 W &
93 Ay NETAWZ, £, Bk ) OHEERR ) (Technological/geographical restrictjon
1L, NEDNZHDIZ WOITIN A, BEFEWULEE O IRINRFIZ B JE T 25 ATHEME DR O R IN
DA A TND EDER B G > To, ENLSNOBIIIZHOW T, BT RBEEM LT
EOBRIFFICEE L CVWDINELE DR TH -T2,

64




K43 AHEELDERTHBAITHER Lz AHP STDRE

Economic Factor

Cost

Reduction of cost for waste management

Construction cost

Includes land costs, conswaatbsts for building, equipment cost.

Operation and management cost

Includes labor exgense for consumable supplies and materials

Benefit

Increase of benefit form waste management

Revenue from reuse / recycling

Revenue from regllreusable / recyclable material, second h
commodities, recycled material etc.

Co-benefit from waste manageme
(energy from waste)

nkHeat, biofuel etc. from waste

Environmental Factor

Global environmental impact

Negative impact orbgleenvironment

GHG

Amount of generation of green house gassgs@&», methane, etc.)

Transboundary movement of
hazardous waste

Control of export / prevent of import of hazardomaste restricted by
Basel Conventions.

Regional environmental impact

Negative impacta@ral environment in the region including impact
people in the region

Air pollution

Amount of generation of air polloti like NOx/SOx from incineration.

Water / land pollution

Amount of generation oftera/ land pollution caused by leached frg
disposal site, etc.

Health risk

Threat to health of local peopléha region

and

m

Resource utilization

Increase of resource efficjen

Amount of reduction of waste

Amount of reduction of waste by prevention of gexien, utilization of

disposal waste, etc.
The amount of reused/recycled | Amount of reduction of used material separated tstes flow and
material recycled material made by recycling companies, etc.

Social Factor

Social acceptability

Whether waste policy, progedtechnology, etc. are socially accepte

Opinion from local people

Support / oppositioonfrlocal people

Political acceptability

Whether waste policy,opedure, technology, etc. are politica
accepted. e.g. collaboration between ministriestedlto policy options.

ly

Opinion from NGO

Support / opposition from NGO

Social innovation

Change of social situation bytraduction of appropriate wast
management scheme for the countries

[¢)

Privatization of related activities

Promotion mrfivatization of waste collection, treatment (inrtaular
recycling), disposal, etc.

Integration of informal sector

Promotion of capabuilding of informal sector for recycling.

Technological /geographical
Restriction

Technological / geographical restriction cannotcbetrolled by policy
makers

Mature of technology / infrastructure

Existenceagfuired technology.

Skill of worker

Existence of trained workers, kndnw.

Characteristic of land

Land scarcities, etc.

COXOREREHEATRELL

¥
l

R - BRI - AESERE R 4-412R7,
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RA4-4 AHP HICHAWVERE - BiE - H2ER

Economic factors

yde

ies,

nal

pnt

Cost of waste management Cost required for waategement
Initial cost Reduction of initial investment onaste management, e.g., land cq
construction cost for building, equipment cost.
Operation and management | Reduction of operation and management costs fotewasnagement, e.g.
cost labor cost, expenses for consumable supplies atefiala
Benefits of waste management Benefits of wasteageament
Revenue from energy recovetyRevenue from selling electricity/heat from wasteirieration
Revenue from composting Revenue from selling azshfp farmers
Environmental factors
Global and regional environmentpiNegative impact on global and regional environments
impacts
Greenhouse gases (GHG) Amount of greenhouse gases generated (e.g. CORanestetc.)
emissions
Transboundary movement ofAmounts of exports/imports of hazardous wastesrictst by Basel
hazardous wastes Conventions.
Local environmental impacts Negative impact on local environment in the regiiis environmenta
impact also includes health impact on people irréggon)
Air pollution Amount of air pollutants generatsdch as dust, aldehyde, and formaldeh
from recycling, and NOx/SOx from incineration.
Water pollution Amount of water pollutants geniedhby leaching from disposal sites, etc.
Soil pollution Amount of soil pollutants generdtey leaching from disposal sites, etc.
Resource utilization Increased resource efficiency
Amount of reduction of waste| Amount of waste reduced by preventing generati@mguwaste materialg
disposal etc.
Amount of reused/recycled Amount of used material reduced by separating wlstes and recycled
materials materials made by recycling companies, etc.
Social factors
Social acceptance Whether waste policy, procedune technology, are socially accepted.
Acceptance by local residents Degree of suppptisition from local presidents
Political acceptance Degree of political accep¢anf waste policy, procedures, and technolog
e.g., collaboration among ministries on policy ops.
Social welfare Social benefits of waste management
Creating jobs Number of new jobs created relatingraste management. Jobs in inforn
sector are also included in this category.
Promoting decent work Progress of decent Worlor workers involved in waste managemg
(collection, separation, treatment etc.)
AT - R

PEF RN HOWTIE, FT RN L L THEEWEHEN (Cost of waste management:
FEEWE BLOELE (Benefits of waste managemen& £ L7-, S BT, FEIEWME L

A (Cost of waste managemen® J ¥

FEMZRIEE & LTI (Initial cos) & iR

22 Decentworkx, ZAEFERIT, 70, ANERINA, BB TORE, FEOFHE, 1# N DFE B0t 05T

BOLVBEBWEEL, EFELHKITHET 2B - OOV

- B
&4

BaeG 2 WREICHLERL, KithL,

ST 5HMREEZRIELTIND L) REMKESEZET (ILO V=71 b
http://www.ilo.org/global/topics/decent-work/langr/index.htm).
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% ] (Operation and management Qo&t# H L 7z, BEFEM & #L O 4% (Benefits of waste
management O X Y FEMIZRTEE & LTE, =R —FE 5 DIEE  (Revenue from
energy recovery & HEfE(L D DUNEE (Revenue from compostingl 3 7E L 7=,

BREBEZERIZOWTI, TR LT a— b )= g FLRBEE~DFE

(Global and regional environmental impacts 4%tk ~DEBREE A 37 |~ (Local
environmental impacts. & A 20 FIH (Resource utilization Z&A7E, 7 a— 31 -
UV — a3 FVRBREE~DE% (Global and regional environmental impact® 3£l 7218 H
&L CURESET 2 OPEH & (GHG emissions & A EFEFHEY) O il 8) (Transboundary
movement of hazardous wasteg £&H L 7=, Mzt~ 8EE 4 > 2327 b (Local
environmental impactsD EARIY 720 H & LT, K&JG4 (Air pollution) | K& 5 (Water
pollution) . +3&/5Y: (Soil pollutionys A 72, &IFRAZFIH (Resource utilization @
BRI 72THE & L CREEMAL OFIEE (Amount of reduction of waste disposal 7
MV 7ranzEadozE (Amount of reused / recycled materialg & A 72,

FESERIZOWT, ET R LTz raetE (Social acceptange #H23HY
JE4 (Social welfare Z3A 7, & 512, fEEM7eZ % "aEM: (Social acceptange® E.
REY72mHE & LT, #HllERIC L5225 7[6EM (Acceptance by local residents- BL{R 1Y
72X AlRerE (Political acceptande &38R L 7=, thM)E4E (Social welfarg @ 2K
72 HEE L CREMAIN (Creating jobs @& NV dh s AM S5 L fhFE o

(Promoting decent wopk % & A 77,

IO DOHERNIH T DB T PRFREIC L > TET 20 E I 0Enth T 57
DT, RBREDET HEZHEREITORFNCE ST N—T 310 %To7, 3ETHR
L7k, HRERITIE, — AM7ZVILADL 1,025 R/VLL T OE Z{KFTSE & 5% LT
W5, 1,026~4,035 R/WFKHFTRE, 4,036~12,475 R/VIEHETHRE, 12,476 R/LLL
FixEpfaEE LTV, ZOWETIE, WE M (PPP iR L7z— AN%72b
IWAIZHESE, IBFEORT D7 NV—7%2KPEEE (Lower Middle Income Countries :
LMIC) . &9 Arf3E (Upper Middle Income CountriesUMIC) . & AT/ (High Income
countries:: HIC) 13752t Lz, AV KXV T, 4R, 74U, XEF A
P ETSEE (LMIC) I8, FE, ~L—y 7, YA @ PAERE (UMIC) 2,
AA, §EE, v AR—VTEIEE (HIC) ([Zh%E L7,

728, CI A 0.15 LV KEWEEIE, X CoORZE KBIHIZT DO TIEARL, T
AL IETW D=3 DEIE O Kz RIEfEHR VW E LT, RET—Z2 Db 5550
v A MEEEEZRAL T3 ik z21T -7,
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AZ3T7 V7 DEMR - BERELBZRHRE LEFAERRE

T — FREREROREERSE 2 T, £ 4-4 TRUZRE - BEE - A2 RIZHOW
T, BEERIC (Level 1~3) EAREZEFHE L1z, TOREE AKX 4-3 LU 4-5 12”7,

| Selection of waste treatment options |

Level 0.28 0.35 | 0.36
Economic factors Environmental factors Social factors
| |
Level 2
0.55 045 |025 |045 |030 |0.66 0.34
Costs of Benefis of Global & Local env. || Resource Social Social
waste waste regional env. || . P "
|mpacts utilization acceptability welfare
management management || impacts

Level 3
0.28
0.33
045 0.72
.67

" Transbound
Operatio Amount  [[Amount | Accept "
Initial nand Egr\genue er’gx]enue GHG movement Water | | Soil of of ability Political Creatin Pr<r>]mot|
cost manage oo compostin emissi of poIIutl pollutio pollutl reduction | reused/re |among | (accept iobs dec%nt
ment reco% P on hazardous ||O" n on of waste [ cycled local ability 9l work
costs i 9 wastes disposal | materials |people
AT« R

4-3 AHPIZ K 5T DFER

FIMEE (Level D TiE. & - BRI - AR ERICHT 2 EAREITIZIER L TH -
7oo #RUEELA (Economic factors 130.28 BRfEZEi[K (Environmental factops 130.35, ft
RHKNT0.36TH -7, EDO I N—TRNIHT=HE THEMREBILIZIEFRCTh o 72,
HAREUTREST - BRI - AAREH L LT, mprfsE (HIC) ©%54130.27: 0.40: 0.37,
UMIC D454130.30: 0.37: 0.33, LMIC D¥54130.28: 0.33: 0.39TH o 7= (#4-5) ,
7272 L. Level 10—xfblid, CIZ23 @A 7[RI 2361 (HIC3H:, UMIC21E, LMICL{F)
HoHI=D, FEEIMOEAMEELYD L FNR5D

%ZB&E (Level 2 T, thaZRIZE L CTHhai7esz 2 v REM: (Social acceptability

. HE=EYEA (Social welfarg L0 bWV E WO FERNBG O, E O, #REEX
_Eé LCiE, BEEYEHEOZE M (Cost of waste management BEFEW) & HL O # 145 (Benefit
of waste managementXiZIZ[F CEAEHTH Y (0.55: 045 Thotz, EREERAIZ
DWNTIE, Hugd 1 > 237 | (Local environmental impacts 23 gk - HulgEREE 1 o X7

B /AR LT, AREDLGHEREZMOER & AT ENETER L TWD0E7RT,
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I (Global and regional environmental impactg: &4 20|/ (Resource utilization &
DHETENE WS TRERNME DN, 7272 L, BEEERICET 2 X, CIAE»N->
72 [EE 38 (UMICSHE, LMIC3E) & 472, BRI O BRI & TR b,

R A5 AHP IZX B 0HDHERE (BT IL—T5)

Ty BERE

SfE .aqgﬁﬁr ﬁgﬁﬁr AR .aqgﬁﬁr 1&¢Etl=ﬁ1er
Levell
Economic factor 0.27 0.30 0.28 0.25 0.22 0.18
Environmental factor 0.40 0.33 0.33 0.25 0.20 0.21
Social factor 0.33 0.37 0.38 0.24 0.27 0.22
Level2
Cost of waste management 0.48 0.56 0.60 0.30 0.26 0.28
Benefits of waste management 0.52 0.44 0.40 0.30 0.26 0.28
Global and regional environmental impacts 0.34 0.25 0.17 0.22 0.21 0.17
Local environmental impact 0. 37 0.45 0.53 0.20 0.25 0.29
Resource utilization 0.29 0. 30 0.31 0.18 0.25 0.23
Social acceptability 0.51 0.81 0.60 0.31 0.1 0.34
Social welfare 0.49 0.19 0.40 0.31 0.1 0.34
Level3
Initial investment 0.26 0.49 0.50 0.14 0.30 0.36
Operation and management costs 0.74 0.51 0.50 0.14 0.30 0.36
Revenue from converting waste into energy 0. 66 0.82 0.57 0.18 0.11 0.27
Revenue from composting 0.34 0.18 0.43 0.18 0.11 0.27
GHG 0.42 0.53 0.39 0.25 0.30 0.31
Transboundary movement of hazardous waste 0.58 0. 47 0.61 0.25 0.30 0.31
Air pollution 0.43 0.39 0. 30 0.10 0.17 0.23
Water pollution 0.4 0. 42 0.49 0.13 0.14 0.24
Soil pollution 0.16 0.27 0.21 0.08 0.19 0.15
Amount of reduction of waste disposal 0.59 0.63 0.61 0.26 0.28 0.33
Amount of reused/recycled materials 0.41 0.37 0.39 0.26 0.28 0.33
Acceptability among local people 0. 68 0.77 0.71 0.25 0.22 0.27
Political acceptability 0.32 0.23 0.29 0.25 0.22 0.27
Creating jobs 0.77 0.65 0.59 0.10 0.21 0.31
Promoting decent work 0.23 0.35 0.41 0.10 0.21 0.31

AT« FEH VR

F3E (Level 9 Tik, = /F—[EINEDILLE (Revenue from energy recovery
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3. HEAEAL B oIN4E (Revenue from composting ¥ & &V 9 SRS S 7-24,
ZAUE, T BRI - PORBUF OBORHE M ERCH AR R ESINC &S WL A
RLTWDZEERBLIZbD E b s, ZERICE LT, fllERIZ K %AW
AEME (Acceptance by local residentsd, Buiai7ez45 rlaeM: (Political acceptange L ¥
b EAMREDE Do T2, 7272 L, REIGYL(AIr pollution), 7K'E{5# (Water pollution .
+-#875Y% (Soil pollution))d bz i, CIANE 2> 72 [EZ A5 (HLC1{4:, UMIC3{E:, LMIC1
) o, FHEEENED D,

F2bEkE (Level 2 OEAMREZ, EDIRIE V7 NV — T RN KT 5E O R 2 [X4-42
NI

I -
100% ! f
o° I : ﬁ 7 g @ Social welfare
o ! A Y o
80% ' ‘A7 .
1A % o Social acceptance
70% L ZI N
60% Li . Y @ Resource utilization
50% il : |
40% + H[{ 1 [B]{ ®Local environmentalimpact
30% - o
20% €1 : | ®m Global & regional environmental
10% :7 JdE N impacts
0% S e @ Benefits of waste management
© © Q0 © Qlo 0 O [AK
3 % T15 % - : 3 % = m Cost of waste management
, L
(Al ¢ [Bl 1 [C]
AT - B

4-4 EDHREETIV—TRICRT-5E 2[EE (Level 2 DEAR

PEIEY R FLOEE  (Benefits of waste managementy, (XS AT EE D> B & AT
EHTRE & 22 DI N TEMEENE S 2o T BRFEBBIZE > TEAMIT AL
TWHEE R D,

HER - HUIERBE 1 > 22 | (Global and regional environmental impact® B 425 b |
KHATRE (LMIC) 26 @ ErfsE (UMIC) | @FifsE (HIC) & 7251224 CER

2SI FEBRICIIREY O BRI L > TEDDL O THY | RERIIINER GO T —2 b5 D
(B 21X, BEMES TRANC L D BENRAIRRT — AR ENDH D) » I TR, WEDONAERHE T &
LRFOND EWIED T T, 200 fRIZZFIZICHESTRIEZITBRL TH b7,
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w5, 2L, ZHUCHOWTIE, CIE L A JE LIZEIZED, UMIC K OLMIC TZ W
Z DD, UMICRLMIC Tk 2 63F M OFHlASHIC & LR THIfEIZ LIZ WEB X
TWBEEFENREL N1 L b LTV D LEZ B D, fERR 2 TRk (Social
acceptance (%, EKHHTEE (LMIC) TiX0.60CH 545, mHATEE (UMIC) <0.81,
BARE (HIC) T0.51& MUFRIZ/R > TWh, KI5T/RLIEEIIC, BHICEEL
LTWa @ arE (UMIC) Tid, BEFEWICEE L TR 2RIBEREAEL TEY ., 4.4
DELTHRINTHH, 27225 alHerE (Social acceptange’s &% L 0 B g4 5 405
MELTNWDL EEZDBND,

F3pE)E (Level 3 (2R3 2 EAfHT DFHRAE R & X4-512 777, #I1# A (Initial cosd
\ZRET 2 EALRENT, IRFTSERE (LMIC) & @mHETEE (UMIC) @0.540 6, @it
(HIC) TIZ0.28ZK FLTW5, HamoBEHIZIFE U T, EIZE O NMEEEN R
KTpoTWADTeH, mPTFE (HIC) TIXAIE M (Initial cosd LV & #EixE % H]
(Operation and management cost® i Z# HHE T2 L 912> TWa b D &b b,
TRV F—[EL 5 DOULLE (Revenues from energy recoveryZ X ATf3E (LMIC) T
IX0.57CH o728, 2@ EFTFE (UMIC) TiX0.8228 %, WIZmATfFE (HIC)
TIX0.66 20 LCW\b, 7=, K& (Airpollution) . EHAIH (Creating jobs (2B
T HEMBBNIRFAKAED L L L B2 L T\ 5,

100% SIS (@ Promoting decent work
0% - N fo-
N A o Creating jobs
80% + NN R
N R -
70% - NN {[ @Sl pollution
60% ST
50% [CH & Water pollution
b - L
40% + —H @ Air pollution

20%
10% -
0% -

[@Revenue from composting

] [BR @ Revenue from energy recovery

FO O O B Operation and management costs

7 mInitial cost
[D] L

AT

4-5 EDHREETIV—TRICRT-5E 3MEE (Level J DEARE

I N—THDEEDFEZONT, SBOEL I DOEELRET D720, FIREMK
OMRIE 21T 2 720 REIZ DWW TEIMHAIRE 21T\ FRRE DR RIS U TE B
TR ERE L THREZIT 272,
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ARIDOWFFETIZ. AHPOIRZE DR R O TWeled, 7 —TROEEDFEIZS
WCHEII R A EMEZ R T Z LT L) o7, T 070 RE DB R 2Nl 777
MOIFTN—THTER DD Z LRFANTH METHNTITEA SN TLE D &N
%otz mAMRE HIC) | &P arEE (UMIC) | KHErfsE (LMIC) &zhth
DT N—T T LI LT R A RA-6ITR T

=46 NERUVEHDENDRERRE FRERUVIRE) (EADTIL—THELLE)

Fi#&E (P& T#&E (PfE)

SEEICK | EFABE | AEEICK | AEEICK | EPREE | SERICH

TEEFM | ITHTBHE | THEPR | THSFF | ITHTEHE | THERR

BwE PErEE =E "E PREE "BE
Levell
Economic factor 0. 664 0.609 0.376 0.777 0. 893 0. 862
Environmental factor 0.416 0. 806 0.586 0.534 0.993 0. 564
Social factor 0. 757 0. 561 0.808 0.776 0. 907 0.673
Level2
Cost of waste management 0. 600 0.802 0.790 0.533 0.788 0.425
Benefits of waste management 0. 600 0.802 0.790 0.533 0.788 0.425
?n';:iisa“d regional environmental 0.826 0.509 0. 410 0.357 0.345 0.077
Local environmental impact 0. 569 0.635 0.332 0. 443 0.537 0.208
Resource utilization 0. 326 0.788 0. 480 0.919 0.943 0.854
Social acceptability 0. 002x* 0.001% 0.835 0. 028* 0.103 0. 589
Social welfare 0. 002* 0.001* 0.835 0. 028* 0.103 0. 589
Level3
Initial investment 0. 038* 0.539 0.012% 0. 039* 0.931 0. 086
Operation and management costs 0. 038 0.539 0.012% 0. 039% 0.931 0.086
E:Z‘:Qse from converting vaste into 0.111 0. 006 0.288 0. 026x 0. 022+ 0. 421
Revenue from composting 0.111 0. 006 0.288 0.026% 0. 022x 0. 421
GHG 0. 649 0.882 0.568 0.389 0.313 0.844
;;igfggﬂzd;gtT"eme”t of 0. 649 0.882 0.568 0.389 0.313 0. 844
Air pollution 0.152 0.293 0. 025% 0. 543 0. 311 0.139
Water pollution 0. 985 0. 066 0.104 0. 830 0. 395 0.372
Soil pollution 0. 032 0. 490 0.126 0.109 0.412 0. 465
ﬁ"fiﬁﬂiaﬁ’f reduction of waste 0.876 0.616 0. 544 0.795 0.933 0.882
2’:32:?;: reused/reoycled 0.876 0.616 0. 544 0. 795 0.933 0. 882
Acceptability among local people 0. 651 0. 493 0.843 0. 391 0.557 0.819
Political acceptability 0. 651 0.493 0. 843 0. 391 0. 557 0.819
Creating jobs 0.063 0.197 0. 005% 0.141 0. 647 0.144
Promoting decent work 0.063 0.197 0. 005% 0.141 0.647 0.144

o I5% AR (ERHDHLEROLND)
HIET « AR
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R EMECOWTE, el E & mPIEEOR TENSNAE TRO b (th
EDOPEAN0.028 , F7o, PIIERE &EERE HE IOV T b JetEE & & pTEE o’
TENSNAHE TRO LN (REDPIEN0.039 , FEEYIRENLDIIAE 2 KRA
R B DA DWW TE, SeEE & mTariRE. &P E S AR ErEE & oM<, &
D35% A B T bivlz (HR7E DPfEA30.026-0.022

[FIEFHZLOD I N—T L FRO DT N—T% R LTt DL Tl LI-fE R 2 #4-TIC
GO

FERBZ B O TR, elEE S ETIEEZ S LY b0 & S iTEE & O/
TEENSWNAE TRO LN (REDPEA0.000 , Tz, FIHEE & iEiREHE I
OWTHEEE L, SPIEE S IRTREEEZGDOE b ODDM TENSYN A E TR
DO (WREDPEZ30.01D , BEFEMRENO OPNA L 2R A RHORAIZ DN
T, JeEE & P EEEEZ bbb O SIRTEGE, JelEE S RTEISE S 2 H D
HlebD &, mPFTHEE & O TENS% A E TR LA (HRiEDP{E230.030& 0.003

WoT, W7 V7T « 7 VTHEME. 1 Py 7, BA, @E, 74X, «
L=y T, T4 V8, VUHR—I, XA RN T ANZBWT, R xRt
(Social acceptability . #FJHEAE H (Initial cosd . = R/LF—[EIUC X 5% (Revenues
from energy recovedy (ZBH L T, #RF/KUEIZS U CHEEMLIETFIEICET 5 EALT O
ENR b,
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K47 PHBRUVFHOEZEDRERR FRERV RE)

(FIL—T % 2 DI+ THH)

F#%E (PfE) T#ZE (PE)
. _ SEEE-T | £EE - . _ SEE-5 | TEE-E
PO emeE | bmeE | oS | bEeE | S5eE
Eeppg |DITE | LHTE | ppme |SHTE I EHTE
& B | &FHRT = Bhfrfs | &PRRT
= 3 3 E
Levell
Economic factor 0.380 0. 521 0. 868 0.778 0.993 0. 800
Environmental factor 0. 340 0.952 0.618 0. 469 0.744 0.719
Social factor 0.965 0.715 0.477 0.691 0.777 0.922
Level2
Cost of waste management 0.544 0.904 0.727 0. 402 0. 547 0.842
Benefits of waste management 0.544 0.904 0.727 0. 402 0. 547 0.842
S;S??ln;Z:tQTg:;;:lts 0. 542 0. 448 0. 956 0.124 0.138 0.993
Local environmental impact 0. 450 0.367 0.948 0.262 0.276 0.999
Resource utilization 0. 407 0. 805 0.378 0.878 0. 890 0.992
Social acceptability 0.437 0.292 0.001x* 0.087 0.479 0. 006x%
Social welfare 0.437 0.292 0.001% 0.087 0.479 0. 006+
Level3
Initial investment 0.019% 0.223 0. 946 0.011% 0. 361 0.383
Operation and management costs 0.019% 0.223 0. 946 0.011=% 0. 361 0.383
?ﬁzz”:ﬁefgsm converting waste 0. 525 0. 052 0.014% | 0583 0.030% | 0003
Revenue from composting 0.525 0.052 0.014% 0.583 0. 030 0. 003x*
GHG 0.603 0. 646 0.754 0.683 0.433 0.254
;;jgiggﬂzdzgztzoveme”t of 0. 603 0. 646 0. 754 0. 683 0. 433 0.254
Air pollution 0. 048 0. 056 0. 681 0.153 0.127 0.675
Water pollution 0. 304 0. 019% 0.186 0.522 0. 369 0.634
Soil pollution 0. 047x 0. 887 0.095 0. 111 0.777 0.152
nggg:an reduction of waste 0. 768 0.422 0. 931 0. 795 0.982 0. 845
QZE:STaT: reused/reoycled 0. 768 0. 422 0. 931 0. 795 0. 982 0. 845
Acceptabi | ity among local people 0.804 0. 531 0.611 0. 391 0.804 0.404
Political acceptability 0. 804 0. 531 0.611 0. 391 0. 804 0. 404
Creating jobs 0.063 0. 033x* 0. 552 0. 141 0. 358 0.749
Promoting decent work 0.063 0.033% 0. 552 0.141 0.358 0.749

T 35%HE (ERHDEROLND)

AT « EH TR
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S bz, W BEIBRLE T RBUFOBORE Y E LEE L OMREZ LB LIZb D &K

4'8&: ﬁ_\‘-é—o

&K 4-8 AHP 2L M ORER (BEREZE, HREH)

iy B R EDRE

A EAE by =P N N

rom | PRE | guoy | WRE iﬁ;) i

RIBLE RIELE
Levell
Economic factor 0.32 0.24 5. 49 0.19 0.611 0.285
Environmental factor 0.35 0.36 5.96 0.22 0.932 0.947
Social factor 0.33 0.41 5.95 0.26 0.493 0.378
Level2
Cost of waste management 0.59 0.50 10.05 0.27 0.957 0. 386
Benefits of waste management 0.41 0.50 6.95 0.27 0. 957 0. 386
Global and regional environmental impacts 0.32 0.16 5.45 0.13 0. 037% 0. 037%
Local environmental impact 0.41 0.51 6.96 0.27 0. 609 0.324
Resource utilization 0.27 0.33 4.60 0.26 0.268 0. 479
Social acceptability 0.69 0.62 11.72 0.33 0.349 0.533
Social welfare 0.31 0.38 5.28 0.33 0.349 0.533
Level3
Initial investment 0.43 0.43 1.26 0.30 0.984 0.999
Operation and management costs 0.57 0.57 9.74 0.30 0.984 0.999
Revenue from converting waste into energy 0.70 0.69 11.84 0.26 0. 260 0. 959
Revenue from composting 0.30 0.31 5.16 0.26 0. 260 0. 959
GHG 0. 46 0.44 7.88 0.29 0.837 0. 826
Transboundary movement of hazardous waste 0.54 0.56 9.13 0.29 0. 837 0.826
Air pollution 0.43 0.30 1.31 0.20 0.275 0. 047%
Water pol lution 0.37 0.53 6.22 0.22 0. 004* 0. 021*
Soil pollution 0.20 0.24 3.41 0.17 0.635 0. 501
Amount of reduction of waste disposal 0.62 0.60 10. 55 0.33 0.316 0.868
Amount of reused/recycled materials 0.38 0.40 6.45 0.33 0.316 0.868
Acceptability among local people 0.72 0.72 12. 30 0.27 0.588 0.987
Political acceptability 0.28 0.28 4.70 0.27 0.588 0.987
Creating jobs 0.68 0.65 11.51 0.28 0.156 0.775
Promoting decent work 0.32 0.35 5.49 0.28 0.156 0.775

T I5% AR GERB D LBDHD)
T« A ERK

H17 BVRIR & FRBUROBURE Y FH LAF5EH & TIEH E VR RICED R bR -
7oo HARRZIE, ZERA LTI HIEO A 237k (Local environmental impacts?s
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HER - HUIEREE A > %2 & (Global and regional environmental impacts: ‘& J544 20|

(Resource utilization thifz &, K55G YL(AIr pollution), KEi5# (Water pollution .
+#8754:  (Soil pollution)D L D AT - 72,

7272 L. BB IXCIA Ed o 2B 03 6t (M5 BIGIR & e BUff O BOR S 250, i
FEELE) | BEIICID o 2B 380 (M7 BIRiR & i R BURF o0 BURHE 2 331
WHFEESIE) & 572 BREIIMOBEMEE LY & FoTWHed, ZERAE LD,
EHEH ZORMMNEEZ LIZS WEIE Th oot db & 5,

4.4 ER

AHPIZ X 250 HT TIEW L D DBEADR ST, ZOERICOWVWTEET D,

TP REWEHOMLE (Benefits of waste managementd, (K- FFRE D 5 & AT
BFE, @IREE R2DIZONTEAMEEDE SR> TWND Z EPREINTZN, RRFHRE
IZEoT, ADEBEPERED . ARV A 7V E S Z X VEHRT LI
RoTERLEEBEZNE, ZOMELRYLEEZD,

rua—Jr - U— g LR (Global and regional environmental impact®
BARECH AERPEISEE (LMIC) 226 mPErRE (UMIC) | mrfGE (HIC) &85
IZONTEDE L > TWne, ZHUE, IWAIZK > T, A DEREEMP®mEDL Z &N
BEZoND, Flo, WARELS RDIZONTA »F—Fy MNMEEZ LV FIHT 231
A5 L Ens| EEERRERICET OSSR L Ebhs, £ L2 &n
Ja—N) - Y= g R EERZE (Global and regional environmental impact® &
FMREDRF KIS U TR 72D Z E OEBIZR > TWNDH EBE X BND,

AR R ATREM:  (Social acceptangel®, KHATERE (LMIC) 226, @S ATSE
(UMIC) | ®FTfRE (HIC) T#HUFR DM 4R L7c I oW TiE, BREMEIT, &
HICEZE L TV D ETITEE (UMIC) O X5 RETRLIEATHL EBx 65,
HARTEH, SEREINCER 2 2R 72 BEN A LT, Bl 20X, BRI CIX TGk
Ko THRIRDS GG S TUKIRIR DAL LT, B IR T O OKEHBEN A 2 A A 2 A
JRFEA Lo, Eo, ZHE TR, MILRZR ST, THPEEIC X 2 RRGERIZE -
T, WEFORMBENRAE L7, ZA6IE7 L EHRZ & Tl S, Ax OBRER
Bz mobZbicokNotz, FE, v~ —v 7, A2 EEOEPIEE (UMIC)
THRFERIE L L HIT, FL LI R FEAEL T H[18], HIETHITFERKIGYD
RTENRZE L, A% ORBEE#ENSEE > TWDH[18], #AThH, v 7% 7> N THEMH
HZ L B AREBYORMER EN=a— A L7020 | PlakEB) 2 b RAEL TV H[20], &
HETAEE (UMIC) TlX, A% ORBEEFHROEE 0 ITxIG L, BEEWULER « JL05Hisk o
R ORI, A2 O 22 ) 720 X ) ISR e A alHerE (Social acceptangens
WD TEEIZR>TWD B D, ZO/RIZONTIE, AHPORERZET T, 7
2 — D7 DI L7 AR R OB S E~DA o Z B a—DH THIERH S L7,
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wIAE A (Initial cosd (ZRET 5 HARE D RFAKEIGC TR FT 5 2 &1zo0n T
F R OEHIZFE L CTH  BIEE RO NFEER SR> TV D20, mETfsE (HIC)
TIXAIHE M (nitial cosh L v &, #EiZEEE#E A (Operation and management cost®
FEBEATHLIICRoTWH b0 Ebils, £/, 2ETRLIE LB, &TfEE
(HIC) TiX., PEFEMIRICB D Dhk &2 2L R A HE A TV D A BEFEM ALFR S sk
DEANIZHK L CTHRHIEEDOA 2T 0 TREASNTE Y, WIHE AN 405
RS 5, 202 & bEPfFE (HIC) IZRBWTHMIEM LV & @ E ] 2 ®H
WEDZ LT N->TnE EEDbND,

THAX—EUUZONT, HE, XA, v —y T Vo z@mHhaifEE (UMIC) |
BT, ZRAF =BG OERICH T 2 EAMTREL 2o TV D, ff_{ﬁﬁkﬁﬁx
el mRNF—IIHT OR/ENE L 20 | ALABEEHH RO = 1L F — A ORE = %
X —GPHICKT HHBEBORNED D, D OETIE, FEEMIHEOEMIIXT
DHIRERRE VAR EERICEASNDLNE D NI T HOBEORMER ST bIkFT 57
N %@@gpﬂﬁfﬂ FEIC L > TRRLZONRFEEFETHD (¥4~ L — 7 Tk, Uk
WK Z L GATERBENRELLS, THOFOKRSELELSRD)

¢Ifi\Vﬁ%%%#i%&ﬁéTﬁixw%—ﬁ%Lﬁofwépﬂ)¢Eﬁﬁ
Y DB & OBEANF ORIEZ BERPEX LB TEBY | BEAIZHED D7D
a2 A RTA U ERITL TS, ZOBEEANFOEMEN, FEIZIIT 28RS & O
JREN )T > TV D,

F7-. K= (Air pollution) (2R84 2 BHEAREUIRF AKRED LH & & HIZHmL Twn
5o ZOBBIZOWTHERIT 2 Z LT L WA, BRFKEREVEIZEX A A X
RO L@ ARTHANEN R EREZLND,

BENVOH DAL LWEFEOREE (Promoting decent work) B3 % B AR 523 %
FARMED EH L EHITRTLTWAD DI, RFFENEET & | FEIEY O E - AL
N EIRBT DIEEREOLENK OND D LEZ LD, T, BFEKENEWE
TIIA T 4=~ B Z—DEPBOT D720, £ T+ —~ kBT F—DAX
NEERBRE CIERE2 T2 0ol 3R b EEZLND (w2 %22
M)

45 ZE

W7 27 « /7 27 O BIEIR - P IBUS O BURE S # K OV 5253 5 AHP

DT ORER, BRI R SRR - e BREERNTS T 2 EAMITICREE 52 D

T EDIRE T, BRW - BRE - R OBEMREITIZE A LFKETH Y | 0.28~0.36

DOHFIPFAIZULE > Tz, i, #R3F - BRI - BB RO T 203 BFKEDOLE(RIZ

FoTEDLDZELHERTE -, RFFEIC L » T, BFREIZE Lo TRIRS N DB

FEWILPETFIE DAL O A | H5 BTG - H R BUF O BURHE 238 OV OR% 5 -+
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& BRIRERICKTT 2 EAMFTOE(LE NI THRT I ENTE T,

F9. B RERN RSN O, A2 m A EEM: (Social acceptangeT &
% o AHFZE Tl 20725 25 Al RElE (Social acceptan¢@ & AR5 % A ATAE (LMIC)
T0.60CH V. ZHAEPHEE (LMIC) 1272 % £ 0.81F T EFAT 528, @ArSE (HIC)
(27225 LZ051E THAT 2 L WO RERNG Oz, ZhuE, K ErSE (LMIC)
2O EHFTERE (LMIC) 1272 512 o%L, SIZPEHLT 5 1 CEREMENRZME L,
BREMBICET 2 A2 ORRLAEHICEE D BRIEHEN AT 52 LIC L HBERHEY
HE~OPCHIREC 2 FHIR ENHTL 252 L0 b, MRz A RN (Social
acceptance # L Vi< BT 2 X2 cs b0 Bbhs, T, BEMRENEA
TETHSE (LMIC) 25 EFifEE (HIC) 12722 & 15U BRI EE O Hefi A3k At
DR R AREME O EHEE N T 5, 2 9 L T M7 2 nlHEME (Social acceptange
OEMMREDPVUTERIO IR ZRH <. TRDOLREZ X3 v Y ilifRo B am 7252
KuEME (Social acceptange D EAfTITREITAE LT TWD EF X D,

Z Ofth, B & IR T L OBR AR TR & LT, #1I#E  (Initial cos)
CEREFE ] (Operation and management gost 0[] o B A} 1 D EAFR D ZE L 238 &
M7 o7z, EIRE PR (Operation and management gosb B &% 1%, (KT AT E
(LMIC) KOV HATRE (UMIC) T0.46THh - 7-DH, Fmif3E (HIC) 127:5 L0.74
FTLEHT D, 2o &, M OBERIIRFEKBIZED LT —ETH DN, &iFHDH
B PRI LEE e NIRRT RISV BRI 570 & LT BB AR I SR PRy
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EDZF012HNWHZELELTWDTD, ERIUTHESTO01Z v,

DOCi, iZ. UNFCCC O Fi:Y —/LCiE IPCC [20)2 5% 05 VS 2L L LTD
72, ZTRUCHE- T 05 % iz,

MCF, (X UNFCCC D FiEY —/MZ L= - Ty T ¥ 7 OB S BRI ALY 35 il
A LT,

ki (22Dt &EX Sr“Moist and wet tropicaltd 7 7 /L MLz Fv iz (32 5-22 )

K52 BREWMEE] OFEKRE

Temperate Tropical
Dry Wet Dry Moist and Wet
Default Default Default Default
Type of Waste value Range value Range value Range value Range
Slowly degrading | Paper/textile 0.03- 0.05— 0.04- 0.06—
waste waste 0.04 0.05 0.06 0.07 | %9 | 006 007 1 0.085
Wood/ straw/ 0.01- 0.02—- 0.02—- 0.03-
rubber waste 0.02 0.03 0.03 0.04 | 9925 | o04 | 9035 | gos
Moderately Garden and 0.04— 0.05—
degrading waste | park waste 0.05 0.06 01 0.06-0.1] 0.065 0.08 017 0.15-0.2
Fapgidly ORI 006 | %05 | o185 | 0102 | 0085 |007-01| 04 |017-07
degrading waste | sewage sludge 0.08
Bulk MSW or Mixed 0.04— 0.05-
Industrial Waste | composition 0.05 0.06 0.09 0.08-0.1) 0.065 0.08 0.17 0.15-0.2

HiFT : IPCC (2006) Guidelines for National Greenhouse I@asntories [20]

DOG; Iz > T, UNFCCC OFHEY — L OF 7 44 ME (IPCCRODIEAIER) o
DY H, ZKEXSMoist and wet tropicald 7 =~ NEFEYOfE (£ 5-3) AL L

LT,
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#K5-3 BEEEMTR] O o3 fE FTREZR Sy FRIEA TR SR (DOC) ofle (HEL)

Default Value Range

Food waste 0.15 0.08-0.20
Garden 0.20 0.18-0.22
Paper 0.40 0.36-0.45
Wood and straw 0.43 0.39-0.46
Textiles 0.24 0.20-0.40
Disposable nappies 0.24 0.18-0.32
Sewage sludge 0.05 0.04-0.05
Rubber 0.39 0.39

Bulk MSW waste 0.18 0.12-0.28
Industrial waste 0.15 0.00-0.54

P : IPCC (2006) Guidelines for National Greenhouse IBasntories[20]

HEAL NS DA X o TT AL NO ORAEREIZG-3)NICESIZRDZ, (6-3)iT
UNFCCC ®» F% Y —/ L (methodological togl [Z3:-3< [19],

CEcompy = My X EF X 1073 .oooooiriiiieeeessessesssensssssssssssessssss s sssssssssssssssssssnns

ZITE M, 1Ty FICHER LS ARIEREEY O BA TR, EFITHERILIC

CHs & N2O DRAARI DTN TH D, AWFFEIZIBWTEF 1£189.42 3% (4¢g CWkg x 25

+0.3 g NO/kg x 298)

TTAF 7 OREHNC L D CORAERIT(G-4RUTHEDSE KD, (5-4)=L, UNFCCC

D FY —/ (methodological todl (Z£:-5< [19],

CEincy = Di(SW; X dmy X CF; X FCF; X OF;) X 44/12.cccocivvvoneieeeinseinseeseeisseeond (5-4)

2T
CEincy= Y FDORERH B D COHEH R (Gglyear)
SW = BEREIE L < IZBFBEX SO EEEEY O (LER). Gglyea)
dm = BEREIE L < ITHES SN oG & (BEE)
CFi =z DIRFDOEIE (&)
FCF. = MmRFEICED A bA RO REDEIS
= iRk
44/12 [R5 & AR B TR T D 1R

BHREKIC LD COMMBIZEERICESE b L, (5-5)RUE, UNFCCC 0Tk
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v —/ 1 (methodological todl (Z-5< [19],
CEely = EGy X EFy covooevoeeeeoeseees e (5-5)

Z Z T CEay 1X Yy FFOBNHEICE D5 COHIBEZTRT (t-COlyear) EGyILy FITfR
BLI-EHEEZ T (MWhlyear) EFy X% A 2B 2ENHEED CO BEHR M55
(t-CO/MWh), 728, EF,IZ International Energy Agency (IEA) 23AFK STV 5 IE#H
IS5 % 05938 L7z [21]

b) A

PEIEM LB ik D it e B . BETEM AL ER f i O TEHRE B L SE RN HERE R E X
AL EASALY 5 O R BRI DWW T LT OFNATHEG L7z, 723, HEFHIH T
V. BEFEORR OFERE ., EiRE B OBMIZET 2 EREED (FRb54) | 2D
Bl L HERHTA W D Bl & 2 i L oo, HERHEROZ S 2R T2 L L LTz,
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R5-4BHEDTSV FORBRERARVEGEERER

Construction cost of a corresponding waste treatment

0&M cost of a corresponding waste treatment facility

facility
No. Year Area Country Inc(lnr;ﬁlriztrllon (z?nrirI]IFi):r?t Landfill Incineration Compost Landfill Remarks Source
baht/tday) baht/iday) (baht/t) (baht/t/year) (baht/t/year) (baht/t/year)
1 1990 Bangkok (unit cost . . . . "
used for this study) 31 0.4 193 564 243 79
2 | 2000 Bangkok (unit cost 31 0.6* 364* 871+ 371+ 114
used for this study)
3 2012 Bangkok (unit cost . . N " . Y
used for this study) 1.8 1.8 471 1,129 486 150
4 1998 Phuket 3.2 788million baht, Greenpeace Southeast Asia — Briefing
250t/day Paper: Incinerators in Thailand: Profile
of Koh Samui incinerator
http://www.greenpeace.org/seasia/th/Gl
obal/seasia/report/2008/2/incinerators-i
n-thailand.pdf
5 2010 Phuket 1.6 940 million baht, Phuket Gazette (2010) Construction of
300t/day*2 new Phuket incinerator underway
6 1998 Phuket 31 Construction:780millic | E&E Solution (2012) Feasibility study
n baht, 250t/day for expanding waste recycling industry
7 2012 Phuket 857 O&M:60million in the world, integrated waste treatment
bahtlyear facilities for waste from BMR, Thailand.
8 1997 Samui 36 1,276 501million baht, Greenpeace Southeast Asia — Briefing
) 140t/day, 50 million Paper: Incinerators in Thailand: Profile
Thailand baht per year of koh samui incinerator
http://www.greenpeace.org/seasia/th/Gl
obal/seasia/report/2008/2/incinerators-i
n-thailand.pdf
9 1998-2003 Seansuk 632
10 | 1998-2003 Sadao 1,037
11 | 1998-2003 Samut 337
12 | 1998-2003 Nakhon Panom 108
13 | 1998-2003 Bang Kla 177
14 | 1998-2003 Warin Chumrab 687
15| 1998-2008 Buri Ram 400 JICA external review (2006) The
16| 1998-2003 Kohn Kaen 46 Environmental Fund Project (1) (L/A No
17 | 1998-2003 Yasothon 334 TXVII-11) '
18 | 1998-2003 Si Sa Ket 332
19 | 1998-2003 Sena 511
20 | 1998-2003 Maha Sarakham 44
21 1998-2003 Chumpon 211
22 | 1998-2003 Pattaya 64
23 | 1998-2003 Sukhothai Thani 235
24 | 1998-2003 Taklee 526

92




R5-4 BENTSV FORZEARVEGEEER (BeE)

Construction cost of a corresponding waste treatment

0&M cost of a corresponding waste treatment facility

facility
No. Year Area Inc(lnr;ﬁlriztrllon imﬁ:ﬁt Landfill Incineration Compost Landfill Remarks Source
baht/tday) baht/iday) (baht/t) (baht/t/year) (baht/t/year) (baht/t/year)
25 | 1998-2003 Chiang Yun 932
gg ggggggg Eem"”.g 2,562 JICA external review (2006) The
- attani 274 . !
Environmental Fund Project (1) (L/A No.
28 | 1998-2003 Trat Country 330 TXVII-11)
29 | 1998-2003 Klang 310
30 | 1998-2003 Yala 500
31 | 2006 Puket 623*1
gg gg?g gﬂfg’tk?:amt 43571 557 Chanchampee P. (2010) Methods for
32 1 2010 Ang Thong 120 Eva!uatlonl of Waste Management_ in
35 12010 Wiang Fang TE Tha!land in Consideration of Pphcy,
36 12010 SDA- Kud Khao, 2 Environmental Impact and Economics
Khonkaen
37 | 2010 Bantar Gebang Indonesia 10,859USD/t/day, Pandyaswargo A. H. and Premakumara
exchange rate is 0.027 | D. G. J (2014) Financial sustainability of
04 36 (USD/baht) modern composting: the economically
) Tipping fee is 11 optimal scale for municipal waste
USD/t and 80% of it is composting plant in developing Asia, Int
used for operation J Recycl Org Waste Agricult  3:66
38 | 2012 Nangong China 72,282 USD/t/day, DOI 10.1007/s40093-014-0066-y
exchange rate is 0.027
2.1 587 (USD/baht)
O&M cost is 15.86
USDi
39 | 2012 Vientiane Lao PDR 0.3 120-158 26 4.6-5.8 EX Research Institute Ltd. (2012)
Introduction of Mechanical Biological
Treatment (MBT) of Municipal Solid
Waste, and Landfill Gas (LFG) Capture,
Flaring and Utilization in Lao PDR
Average 29 0.9 3822 919 344 171
Average x 1.5 43 14 573 1378 515 256
Average x 0.5 14 05 191 459 172 85

* The estimates fall within plus or minus fifty percent to the average of unit cost of existing plant.

*1 Except Capital Asset
*2 Except Bethong
*3 USD: US dollar
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[EtR% % ]

BEEIFE OFERRE IOV T, 19904F & 20004E1% JICA @ 19904E D FHAT[2]I HE-3 & H#E
FFL72@B1ET/N—Y M A), 20124F DA I C&G A EFRIZ /N = 7 it (BMA)

IZHER LTI 9ENN—Y L [ (A8EI/AN—YIH), Zhbld, BEfFo 77> MM
T DR EAR O (2.9 EH I N—Y It/ H) [34-36] (£ 5-45H) OF T A~AF A 50%
UNIZ7e 728, HEFTOHME L TRYTHD L,

HeREALfE R D a e FHIZ BT D IE M IR H AL Tz 7o | HERE b e sk o Jeak B A TR
DX ITHERZ LTy £, X0 T4 w7 a P YRR a s OHEEAE ik R
FAHERE L7 fE R30I 2D & 2012 O HEIE L sk D Etsk i % 1,780 F/3— >/t &
L7ce ZOBEICHE ST ALY TV EREHZ RO, i1 7 L—3a v RiAd
7203 5 19904 & 2000 DAL o 7= 0 R B H A G R L7z (f 7 LR TEID B L CHE
FHL72) o 20004 & 2012 O HNL & 7- v ik B L, BEFO 77 M D/
M DEH4(0.9 B /N—Y It/ H) [31-32](F 5-4 BIR) DT T A~ A F A 50%LINIC 72 5,
1990 FEDHNL B 7= 0 BFHHEMIIBEF O 7 7 v MBI 2R EMO LD 7T T 2~ A
T A BO%LA R EZRDMN, A KR T (0.04 55/3—Y /A, 2010 )7 4 A (0.03
BAN—=YMH, 20124F) [31-32]L 1FIFE L2, #HEFFOEMME L TRZYTH D &H
L 7=,

HENT AL A5 35 0 it e 1T 19904F 1% JICA @ 19904F DA [2]1C JhS & #EF L 7=, 1998
D 20032 T, H A TIHBRERERESOTIEEZZT T, %< OV R
ENT-, FOHEAMIL 443 25 25623 =Y [t TH Y - 3103—Y [t TH 5[33],
AEIOHERTIX, HNLAWS SO Al & LT, 193/3—>/t, 20004F1% 364 /3 —>7 [,
2012 X AT N—=Y B WS Z & & Lz, Zaubid, BEFEO sk 2B 7 2 Jak Hiffi o
FH)(B82/3—T1t) (K54 DT TA~AF A 50%&??6:%;5[32-33]7‘:&)\ HERT
DOHAiE LTZYETHD &Il Lz,

[ R s B 2 ]

BERNF RS B T JICAD 1990 &2 4 L LT Mo 7 L— 3
YEBELUTHEG Lz, ZhUT, XA O LA BOBEENFE O 1997 4 O iEHRE #HE ] o
3 THLH, JICA FHE TIXHRFORE 2 B M2 LI THEEFL TR0 | EEOY
o EAELBELTHYTHD EEX, AEELZHEFHIEH L7z, 20004 & 20124
X, Wit EH-R A2 EE L CTHERF L 72 (200041 871 /S—Y [t/4E, 201241% 1,129/3—
AE), 235 OFUEIZEEF Ok DY) (919/3—Y M) DT T A~ A F A 50% LN

WZINE D T2, ZOBIEEHEFHZIHWDS Z & & Lz, [34, 36), 20124F D HEE(L i D
A P i/\v74 v 7 A g oy OHEFHEE Ve [30], 19904 & 20004
O AL, Pffi EF-EAEZE L TRE L, 205 OFIEIXEEF O litiik O 1) (344 /83—
YIE) DT T A< AT ABO%UNICHE 5720, ZOHEEH#HFHI AW &L L
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[31,32,37] 19904F D N7 AL53 55 D JEHAE B2 FH L JICA @ 1990 A& [2] & W T 0 |
20004F & 20124EDHUE I DA 7 L— a v 2 EE L THERF LT, BIfE, ZA D
IR HE T (24 N—YE~31L R—YIE) THBH[37], 05 OEAEIXEEFD
fEg% DY) (A713—Y WE) DT T A~ A F A B0%LNICINE D720, Z OfE % HE
FHZHWA Z & & L72[37),

[T BRI AHERE D AR FEIA]

FEEINAIL, EEREEENOEAMSGICIE S EHEF Lo, HEORARRET 2.718
NR—YKWh TH V| BFEWMREBEOLHAITZIZ 3.5 X—Y/KWh O IR 2% E S
TS, ZiUE, BAEMRETZRALXF—0 FREEIZET 5 20104 6 A 20 HfH T &
FHREIZE S b D TH D,

FEEILA = (PG —SC) X(2.71 73—V IKWh+3.5 737 IKWHY .. oeo oo (5-6)

ZZT
PG = ¥ & &(MWhlyear)
= BEHIE (tyear) & (kI/Kg) & FE 23 (%)+100x3600(kJ/kWh)x 1068

Eh\E= 7,188 kJ [38]
FENFE(%) = 20% [39]

= EHOAFMERE (MWhlyear) = 150kWh/t x 140,0068= 21,000 MWh/E
I O ) O H ZIE % &1 100~200kWh/t for 1700kJ/kg 300-600tH [40], L
7ol 5T, 150kWhitZ 3HEICHWD Z & & LT,

HEAE D AR FEUX AN DWW TIE, HERR DA FE RN 2 7 1281 2 HEE D B e Mikk (63 N
V=2,016 N—Y It [A1) &R U D Z LIZ K W HEEHI 5, HEEDAEFEEIZOWTIE, HEiE
{EENTED 30%ITHY T HHEIENEFESND & Lz, Thid, EBEICANY 27 T
) L CW D HEE b hiEk D FERRIZE S BUIETH 5 [41),

[ &AL 5y 555 0D J K A 5 [ )

R REAL Gy 35 D TR RR [BRERE I B2 ALy O HINEGEC . HN2AL 335 0D BN Y 72 1 %
BRHERC D Z LI L - THERE L7z, HINLAW OB 7 0 5% AT JICA @ 1990
ERERIZZBIC, Ll D LHERLE | MK O ERER AMEERO LRREERE
L T 20004 & 20125 D HN Y 7= 0 JEER B 2 R L CHERT L 7=,

28 /R EEE#E (Very Small Power Producer VSPP @ 20134 D S EI5EMi#E (4 Bh4: o> 3 A i) .
723, VSPPIX, JEEBARES 10,000KWLL FOHEEE L EHZSN TN 5D,

29 Nation DFLFICHSL [7], C&RG DT T > ME 7-8MWh ThH 5, HEFHER LIFIEZNITIEWEE 22> T
AV
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o)t EE

EP. TEER (D7 X =BT DEMELEKROA T —~ - BT X —D]
BEH) KA T+ —~)bt T X —DILAIZ 515%@%HT®$WT%%LK
ZDORE T D7D ORI L LT BEFE D FEFEMALER - AL i s% (2 38 1T 5 BE R A & |
WaRX—=TDERSE5DEBVIEIL, IEH L,

[958 %]

FEVE R, HENL AL B O EIIZ L O HNT V5 O JE FE ORI NS A > T 4 —
~ e v Z—DIEEBOBAE L . BEIEYLEE R (MENE bR e R ) o &t
BRI R OGFIE & U THER T 2, HISZAL53 35 0 @ FI# HUE JICA O 199047 &
2II2HES<, BUIE, I T00 AD A X < 7 INHENL ALV CRRA SN TV D LAET S &
Wiy Ed 7o OJEA#F L 700/8,800tH=0.08 \IH &£ 725, A v 7 4 —~ )bk X —
DJEE T Muttamara et al. [17L5-5<, Muttamara et alic X5 &, HfE, 2,584 A
DA VT r—=)v kT X =P 3y OHENTALETEV TV 5, 5,240 tH 3 LS5 S
NTEY, ZNONRTXTHDYLToONET L L, NS EHTZY DA VT —~
et X —OREM AT 049 ANUH 705, ZOEEIX, A > KR 7 O Greater
MalanDHER>~ + U £ @ San Carlos [FIFRE DfEIZ 72 > TW 5D (R & ~<X— %K 5-5)
[42-44],

ZOET, EROBEO T, L FORE FAWT, N B HF] L7 N AL 551
BIFSEMEFERZRDDHZ L E LT,

KR 7 2 —DJEMAE R = 0.08 " Loptions T Eoptions -« -+« v vrrrevereraenen.. (5-7)
AT F =N 8T Z—DIHHEE= 0.02 Loptions- - -« cvorvrrnarnaenn. (5-8)

::‘C\ Loptions i%h%ﬂ@%ﬂ%%@fii{i y“ko)iEJ#E (t/EI) kjﬂéo Eoptions6i
HERE LR & L < IIBERF CREM SR Y v 7 OFETET,

[f v T r—~/ k7 Z—DIAIC 5z52é

AT =<8 X —DIANIZE 2 52%0%, Muttamara et al. [17 OME % K [8]
(CHASEHEF I LT, A7 —~b s 87 X —D—H— A2 DAL, 1990 4%
Muttamara et al. [1T} 22 & 75/3—> & L7z, 20004 1%, fEx K [8licHD & 100/3—
Yl LT, 2012413 A 7 VREZE LT 1373—Y L Lz, 728, 19904 DO fE 1
AV RRTT OFEIZEV (KA ~X—T 3K 5-5) [42-44],
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STV BT A A 7+ —~)b v X —DILA

H
= IFoptions X INoptions,year x 280 day

ZZT IFoptions X A7 r—~ v k7 57“—@7341§j%§k\ INoptions, yearﬂi 1H—AH720
WA LT %, optionsiZBaHN, HEAEAL, HENZAL O WT 40>, yearid 19904, 20004,
012FEOVT NN TH Y . ZNEDRIMFDIEAL TELDENLD D,
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% 5-5 HSZRAD#EE AV =BRFORZDBEEFHR

No | Year | Area Country Waste The number for formal sector in The number for informal sector in Income of informal Remarks Sources
. landfilled (or | landfill site per waste landfilled landfill site per waste landfilled sector in landfill site
collected) The number The number for The number for | The number for | (baht/person/day)
(t per day) for formal formal sector in informal sector | informal sector
sector in landfill site in landfill site in landfill site
landfill site (personstt) (persons) per waste
(persons) landfilled(perso
ns/t)

1 1990 | Bangkok (unit Thailand Muttamara S., Visvanathan C.,
cost used for 5,240 0.08 2,584 0.49 75 Alwis K.U. (1994) Solid waste
this study) recycling and reuse in Bangkok,

2 2000 | Bangkok (unit Thailand Sasaki S. (2005) Status quo of
cost used for municipal waste management in
this study) 0.08 049 100 Thailand: mainly on case study

in Bangkok.

3 2012 | Bangkok (unit Thailand 100 baht/person/day -
cost used for 8,800 700 0.08 0.49 137 | xaccumulated inflation
this study) rate

4 2012 | Greater Malan, | Indonesia The number for formal | Hitachi Zosen Corporation, EX

sector related to waste | Research Institute Ltd., Smart
disposal is 38 in Malan | Energy Co., Ltd (2012) Study
City and 11 in Malan On The Integrated Waste To
4415 49 0.1 300 0.68 50-75 | district Income is Energy Project In Greater
20,000-30,000IDR per | Malang, The Republic Of
person Indonesia, Final Report
(20,000-30,000)x0.002
5 (baht/IDR)=50-75
5 2012 | Bandung, Indonesia 80 | 31,957 IDR per person | Ali A. M. Sakano T.(2009)
x0.0025 (baht/IDR) Study of informal recycling
business in Bandung west Java
Indonesia
6 2012 | San Carlos The 18 9 05 JETRO (2012) Review of the
Philippines Philippines' Waste Segregation
7 2012 Quezon The 1,200 3,000 25 and Collection System and the
Philippines Trading of Recyclables
8 2012 | San Fernando The 54 45-55 0.8-1.2 The number of
Philippines Informal sector:
accredited 20,
non-accredited 25-35
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531 RF—OHRILE—DA U ZE1—HKER

AT —J HRNVE—DA VB E 2—fEROERRA L a2 56177,
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HEE

REDERKRA B

O a7 OBEFEWIBEOTR & BRE

Nz ikt (BMA)

PRk

BRI DI BITE, HSTASIENER LT E T,
N ALY 2 BRI 328 Y U QA3 BRI ZE 2 -0 TR AF T DRI U A
I EELDHITRoTETND,

Nra g ikt (BMA)

PRk

FAPUNZ B W TH R BN Lo, HIEBIFEE L,

@ =7 OBEFEMECR (HE -

ERIN)

Nra s ikt (BMA)

Tl R

BESEALGY %2 2 HhDBITHKAFT D U A 7RI D 72 01T AL FIE OB 2 150 L
TWn5,
B BZ WO EDLBEFIEDA Y v FAKRE,

OBEFEMIILBOR SRS BE T DA > b

Nz ikt (BMA)

PRk R

REZER OB TY, MG E (OHIE) 23K b EE,

Nz ikt (BMA)

FRkiek R

R (DR (Rx M ER O T bk bk L,
PPP/£LCJ:OT\ @g&%ﬁﬁﬁi 10{%‘\/\’—*“/1;LJ:@70U ‘:/3:7 ]\li[i’:[/ﬁ\@g(?g\%?%
R B Y FEREE L,

Nz ikt (BMA)

FRkEE IR

RBHSA YT+ —~)b - BT X —OIAZE, RERIZHED BE LR,
72720, FERICEIFAEREETHD,

Nraz ikt (BMA) |

EYE R (PCD)

GHG %7 1 — L2 B3R & BEsEm AL TR ORI B AL 5. 2 5 L 51278 - T
ENQAYS

A EHEHON a s TTESHERBE(CEEE R 5 X 512720 | BEEEWIE
OHEREN t v T X o THED LTV D,

Ny a s ikt (BMA) |

1HYE LR (PCD)

V=X VAT 4 T OFIESBEED NI TFEOBRIICEEEZ 525 L0127k -
TETWB, NGB 5 AKEHK2EOERNP LV EZDOANILEDL LI
720 . NIMBY OREN I HIZHEANT /2> TE T 5D,

AV H =Ry FOERICED TRV EMZENEREGEOND LI TE
W5,

@O a7 Hi%kEr (BMA) DBEFEWREOEAZRD-BHE - 0Tk R

Nra g T (BMA)

XA EEHPEEDFREICHT DEMIE T LI T AEEALTZOBRKEN,
PEEEERF OB ALY . BEEFORBRE AN 10—V U Tl ¢
DRI,
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F9. B 1O a7 OBEFEMRIOBUIR & FEIC W T X, AN a7 itk
(BMA) e OVFalkR B A3, BEFEW DR AE B O N, 3G NEE STV D
RERH Lo, Nra s itk (BMA) ROVESMSEBRFIC L D L, Nva s Tk,
1980 AEARICHINL ALY G 0@ I DS EGUE L T, N a7 1ifkET (BMA) (X E¥
iZZnE T a stk (BMA) NG L TW BNy 0¥ Rt T 52 &
T, ZOFEDEREE X > 7=, BRFMEZEZT N 37 TN TS el L TN 25 4
B TT2 . 1990 ISV o 7o AVBRNZ AV S OB E ORBEITREFM L7z, LasL, S
a7 QEEFEWFERILEO®K LN A KT 72, 2000 FRE LD, N a s ik
(BMA) DOBCRHYFIL, REMMEE 2 tLOBIKTFT DMLY 27 B RE VLKL
DT> TER, b L, TN 2HBFEEMOZ T ANEZEZRES LTGE, Nvray
THRAET DI O TR 70 720 | REDOBEFEWH /N 2 7 TTNIZEIL ST 12 H
FoTLEIZLITRD, ZORETMD TERTHY, 29 Lz ARBRET LR
> TEBL ZEBRETH D, RRO—DONHEIETH 223, N2 7 1T (BMA)
R OVl B X, AN x O RNCx3 2 Bk < | HEEOE MK T LT LE 5 L fafi
LCWe, fERE L THEEDRB D EE RO Z RO THEEIC /2> TLEY, =
LA B, N a7 THIEAZBERT 2013 LWEDZ & TH D,

B (@ a7 OBREFEHBER (B% - BUR) 125\ T IE, N a7 itk (BMA)
ROV E I L D &L N a ikt (BMA) IXRRBEZE 2 #23% 1 Ahaz &l
S5 Z & TELDFEEMBED Y AT 2 KT 5 72012, B FIE OB 2 0%
FELTNDEEDZEThHolz, NrraZiifkii (BMA) KOVFEEMEBRE 1L, BEEW
WLy B2 O DB FIE T, N asifikit (BMA) IT& > TA Yy RRRENE
HFRfE LT,

[ @BEFEMILIRERNLERFIZ BT DR A > b IZDW T, N a7 ikt (BMA)
KOV B 1L, BB EROP CHASEOHIE AR b EEE S A L TWe, A&
OHPEIX, N a7 Hi%FT (BMA) I2&-> T, RFEOHEThH-7mLt D L THD,
RAPRM/KF D COD DR, MORREEZRIIHEVEAL TV ARNEDZ LT
HoT7,

Flo ANraz itk (BMA) KOtk BRE 1L, BEREM LR FIEOEPUCER L T,
B (R 13kx REROP THRBEELEM LT, Nra s ofs. BE
FEMALER TE DO OV BRI TIE ORI MR CREBE 525D &
Thole, A4 D5E, REKREIZET 2EHOARE (Private Investment in State
Undertaking Act 7235, /N =2 7 AT (BMA) J OVl 13 PPPIE L FR L TNz,
UUF, TPPPIE) &79°%) . EXEALETIEHOKRE T n Y =7 FafiflL Tno,
PEFEW LRI D56, Mk & ki 3 2 REEZE ISR LTy BInERS LA | 5
THZ LD, PPPIEICE D & Z 0o HOEE N AT X 5 RFEFEEICHT D
BBITAEHIEND, PPPIEICL D L, HBREMN 10BN—YHU EOTrY 27 |
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V% FEBRLARNC Z A DESOTETF ] ORRBEZF2T TR B0 KR D12 DIZiT,
REFEEDFEM FSHREZEETHILERH DL, 207 vk FIb72 Lt 2~3
EaET D, BRI O JERRE I, 19904 <> 2000F-1R1X, 108 —>Y L ETh o7z,
H L. 19904F K U 20004EIZ 3 = 7 it (BMA) 3BERIF A AL L9 & LTH,
PPPIEDBfR . AT Lho7o B NS, L, TEOBERAFE A —7—iX
10 BAN—Y UL FORBERF 2L L TE 1, 2k - T, Nrazikir (BMA) X
PPPIEIC L > TED BNAIRMHOEMR T o A 2R L b BAFAZEATS Z LN
AJREIZ 7R o T2,

Ny a7 Hifkpt (BMA) I3, ERE EE ORI O R EIEARI L H £ 0 ZJE
L72NEDZ & ThoTo, WERERE O CHN L OE R 1L, REEEICEE
MBWEDEZTHoT-NDLTHDH, TOHNERDRUTHY , N a s /T
(BMA) N CAMMPRY 72 Wb I R—TEX 5 LD & ThHDH, LS & HEAR LT,
BEAI X 0 HEERE BSOS THAITH DL, ZOFH S 13N a7 OBEFEY VR Tk
BINTIEIBEINRNEDZ L ThHoTz, NraZzmifkir (BMA) X, FEEMREIC
L 2T ECHEIE DI L ZER L RNE D& Th o7, 5T S OE(THiPH4 8
RDMH T D, BEFYIFEIZ LD EESCHAEONRIEEEIL, BEEWLIE R AZTH
REBEEZENEBETNEZ b0 LA a7 M (BMA) 52T\, =L, ik
B ACREEYIEIC X 2R EOHEIEO IR BEEY Ok - AAEE - ISy OFFEE
MERETHEHCKREL AT D LB, - T, EIREEEACHEEMREIC L
% 5EBRHENE DRI OV TR, AN a s AT (BMA) IREHEICEE LRV S
DD, REEZEICHEIEY OWLR - 532 Tt T 256121, ZrtB O WA U C i
I ET L L0 &b s,

Ny a s AT (BMA) ROV L 5 & | BESEWALEE YA OBRPUT IV T
JEFNCHT DB, v T p—~/b s B 7 X —DINAE, HEERITHE D ZE LW
EDZLTHD, TIZL, Nrarziifkpr (BMA) (2K 25 & Pfis 2 23 5 I
I, ZORDOFERICEDFAEITBO CEHETH D & HIEHL T\,

Ny az it (BMA) KOVGYYERR (PCD)YZ L5 &, GHGEE 7 1 — L 70 B[R]
G BEED I TIEORRICEEE 525 X012 TETWHEDZ L THD, A1
HHOAN Y a7 TTRPSHERRRCEZ BHT 2 L 91270 | BEEMREEOHELED kv
THY L THED DTV D, BEANC XV BT 2EITE W RIS #HA S b X
IR | REMREOFREBRIZ LS TRERA BV T4 THHEZTNA,

N a i (BMA) ROYEYEERR (PCDYE, Y —Y X VAT 4 7 DFREDFE
TR FIEORPFITHE L 52D L )27/ >TETWD LR Lz, BLENX, 4 D
HINTALAY B 80T D K RFHDAE L T, 2OFRITERERIC LMD L2012,
UL, i T, ZOLIBRFEMHENELD L, D=2 — A7) Facebooks Twitter %
D=y 2y NT—=F 7 « —E R (SNSYrl U CILEDL L2127, %<

101



DANBNZDEREBNEIEOND L OIZR o7, T DOFERSE < O NSNS O30T B
~OFRBERICEHT 5 L 912720 . NIMBY ORBEN & SSRGS /e~ T2, 7T,
WE, Ny TIEFA T X2 U OFAEITKT DIBEDBERN R OBR OEE & 785 T
Wz, W EIT NGO DA D BERIEIICEE T 2 il A T RIEZ A2ME—OFRIR CTh - 7o
72, NGO IZ Lo THA A XV U HEPHEESNTHRICEDS T e, LML, A
A=y SR UTRER, TRAERE L EfMRENERESEOND L 01275 T
Tl ZOZEIE, NraziZBIFLBEAOEAZZTL LTS 0L BEbivd,

(@R a7 itk (BMA) DBBEEMHKEBOENEZRD B - 207 kX |2
SONT, N a sz ifi%iFr (BMA) N L TV =D, FEEMEEFEOEANDIIENH
AEHEHEON a7 fiRICEDIBDOTHDIEDZEThboTn, N alifikir
(BMA) (2L 2 &, RIZ Yy THE T DWREDIRD -T2, BEEF OB ALK EE T
boltlDZ L Thd, £z, Nrarziifkir (BMA) X, # A EEMHNBEEYKE
X B mEO BRI ZEA L2 L, N a skt (BMA) BEEREIFEOE A
BEROIZETRERPELEZ TVWHLEDI L THoT-, £, #BEIT PPPENKEA
JFOBAN EDOEE L o> Tniens, REREERFOEAIZLY 10E—Y LU T THA
JFERBATEDL LT, PPPIEORBEAMRTEDL Lol 2 &b, BEEFO
BAZRDLEREBREREDZ ETHHT%,

532\ a7 H&M (BMA) OREICHEZEZ H2ERDMHEHER

BRET - RE - AR EROHERHRI R 2K 5-TITRT,

0 7L, PPPEEIC K o T, WIHIEAZEG L TEONEIREHRE AL EC L THEELTOLORILD
FER O, PPPIEDBEIMBERNFR(ZPNDOTLESTWDAREELH D,
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K57 BEEVVEFECENDERDE

SRHEETER (1990 £~2012 F£DR)

Environmental Financial Social
Amount of GHG Construction Operation and | Revenue Cost saving Impact on employment Income of
waste emissions costofa maintenance from sales of | by avoiding Number of Number of Informal
landfilled (thousand | corresponding costof a electricity/ new landfill employees in | employees in sector in
(thousand | t-COof ten waste corresponding | compost construction | the formal the waste landfill site
ton/year) years) treatment waste (million (thousand Sector picker in (million baht)
facility treatment baht/year) bahtlyear) (persons for landfill site
(million baht) facility a facility) (persons for
(million 500 t/day)
baht/year)
Landfill
(1990) 140 1,162 27 11 5.2
Landfill
(2000) 140 3,392 51 16 0 0 40 245 7.0
Landfill
(2012) 140 3,471 66 21 9.6
Composting 33
(1990) 114 5 185 34 16 7 +A few 200 43
workers
Composting 19
(2000) 65 14 287 53 45 36 +A few 114 3.2
workers
Composting 18
(2012) 63 15 890 68 46 48 +A few 110 43
workers
Incineration Electricity
(1990) 23 96 1,535 79 cannot be 32 92 40 0.9
generated
Incineration Electricity
(2000) 9 96 1,535 122 cannot be 63 88 16 04
generated
Incineration
(2012) 9 75 900 158 Max 217 82 88 16 0.6
B+ TR
R i g

HeREAL D - — A Tld, 500UH DBEFEW O 5 b O A HEMEBEIY S HERE L S 4L, 7% 0 234
SALSY S A T, 1990 DN LAy B3 114TtE 72 V. 20008 1365Tt, 20121363
Fteipote, BEEIOL AL, FRO~23TtokE (BEHIK) MNHSLAYSIE TN D &
OHEFHRERN G O N2, BERIOLA OIS ALy &L, 19904, 20004, 2012FED W\ 97
IZBWTHHEE L & TR TSN E W) FERBG LT,

HEREAL DG DGHGO HEH BT HRNA AL ORER & LE R T/ E N E W FERBE L1
7o HESLALY DA, GHGOHEH BIFHNL ALY G NS DA X U T ADPHEBETH D,
1990F~201 22T CRIZF DN\ E D & L HIT, A X U T AOPEHED T 5
EWVSTERERBG LN, 7272 L, 1990F1%, [ZDffl] LW HIHH ORI E W, &
DA DR IT19904C36.17% 2000F:136.76% 2012F110%E W\ H fE R NS ST,
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1990 I TR DR N+ Tha < . AMMEDOBEIYN [Zoft) 2SN TLE-T
WAOHFEREME S EWEB X BND, TOHE, BN GENOHN SN DA X U T AD®
X, RE5-TRY BEWATREMEN D D, £ OGE IR, HEARLCHEANC K 2 GHGHITER A &
R&EL 125,

b) & EA

N7 ALY & HENEAL i 5% O BERR R A . 1990FE 7> 5 20126 (20 T, - Hbfifidks ., “W
ik D _EFATLENEEIN L TW 5, 5T, BEHEIE O 82 132000470 5 201212
TIKFLTWA, ZiuE, FEOBEEF A =T —OHHEBEAICELSLDTHSH, 1990
FEIZIE . BERIE O R F I HERE L i EY DR R FH O8(EFLE Ch o7, L L. 2012
IR OB L, R bhask O RE A L IZIERRE E TR T L,

ERAE A I, HESTALy . HERR L, BEEIO T RT Do — A T1990F-7)> 5201 2F-(27)
T L, AU, BRBMIR . s E . AMEERO ERIZ K D, HERE LR oS
BRI ORIBE L 72> T D, BERIOERE B X, #5085 T
05, BEAIOEREHE X, HIbOEREHE HOf2.3ETH 5,

BeH D DFEEINAIZ DOV T, 1990F J 2000 1%, =4 D EA31,500 keal/kdgh
TTHY ., DR BEICHDREETRN-> 72720, 1990F K& 2000 12 I3 E IR
AHETd o 72, 1> T, 1990F £ 2000F D FEBN AT E 1 &0 5 #EFHE R I/ > T B,
L7 L, 1990FE K U2000FER Z 0 U CREFEM T DT T ZF v 7 DR E £ o Tl R,
THOBEN EH LT, 1980F RI%, #AE131,000kcallkgh FCTH - 7= D03, 1990F1K
7>51,000~1,500 kcal/kgZ 72 ¥ . 2000FLAF% (31,500 keallkgh FiZiET 22 & &7roT,
2012E|21%, 7T AF v 7 DHRO EFIZ S BAED EFIC XL - T, REEMHED e
272> 7 (1,700 kcal/kgh I-) . HEREOERFEIA M L7223, & O 1320006
2> 5201 2FEDRERNT K 2 7B FBUNADHIINZ L2 &/ Sy, 2012F120%, BERNTHERL
(ZHEATHELL EDINAZ G BN D K 912 o Tz,

A VT VIO OBERR T IS AN L 7= 2 &2 & o T eIy 35 0 i i
[ELEEER OO R BLAZ 2SN L . HEAEAL S OYBERN & A 2 B9 5 &0 S RGBTz,
FEALy 55 D FT AR PRERE LS DU T, BEENC X B B Loy 35 0 B A Eﬁﬁiﬁm
I X 2 Fcf iy s OFTRUERRIERERR L D & RE W& W O RGBT,

c) fhaxELA]

500t/H OHNLALSy DIGE DR E 7 2 — DR AFENT 40 N & ) HEFHER S b
7o HEREAL & BERI DY A BNV BEOWIZIE U T, ZoBEN/NEL D, HiEl
FEFE DRI L > TR O EADRIL. BAROEF (BETHOKETE) 0 —
Al D ETIUTERE 72 AT IC L EE 5[21, 22], JICA D 1990474 [2]
I2X B &, 600YH DEEREIFOEAIC L > T 854 DREEENHT-IEM SN D, BEAOD
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3, HEE L X0 S AINC G 2 2R ITRE W, FRICHEIR L OGA TR, HINLALS3 IS
ERTREABEED DT D E VI FERICR->TLE S,

AT F—<)b BT H—DFEFI O T, 500t/H OISy DA, HLINT AL
5359 T 245 NDEE L TV D EET D, i BORAITE LT, B LDSA 1T
110~200 A, BEHIOBEIL 16~40 AMEIK LAE SN D,

AT A=) Z—DWANIL, NS DA 1X 5.2 H T /3—Y~9.6 H Ji 73—
VEREIND, Ty, HEELDOEEIX 3.2 B NN—Y~43 B iNN—YETIKTT
%o BHOGEITE - EHAVESVRREW, BHOHEG, A 74—~/ k7 F—
DOULAIE 19904 T 0.9 FH 53— 20004-T 0.4 H i/3—> 20124 T 0.6 H i /3 —
VD,

d) BEFEMILEE FIEDIAVITHE S KFT & AT DZAL
BENTAL Gy 2 BEHE L LT, HERAL & BERIOBREL « f8% - R ZERNDOE L | TORSRIINIC
9 2k & 5-5 127",

Reduction of GHG Construction cost

Sales of electricity/ Increase/decrease of the
generation (million THB) O&M cost compost number of workers
(1000t - CO,/ ten year) 1600 (million THB/year) (million THB/year) {formal + informal)
4,000
i 1,400 0
3,500 160 250 20
1,200 140
3,000 -40
1,000 120 200 60
2,500 100 20
800 h
2,000 a0 150 100
600 120
1,500 0 100
1,000 400 140
’ 40 0 160
500 200 20 I I I I 180
0 0 0 o 1 200t
FRECEEER) SRR=R=NE~ iy S8 865 8« 5885 N« 28833
o & 5 3 = - o 29 5 d d a o 9 8 9 - Q a o = o a & & 8§ © ©
428888 2232888 282882 28288 soeggs
~ - — - =S sz =Z= T o= O oo = c c
2525258 g52:c 28§ 2525258 25 2c 58 £ 2 £ 5 £ 8
TR B E G R - FE % S F % %% % 2 % % EEZRTE
8 & 4 ® & C 6 & o ® o @ 6 8 6 ® &6 & o ® o ® ¢ B 2 g & 5 & g
2 ¢ 2 g 28 & o & T & v 2 ¥ a g & | o g a 5 = ¢ £ £ g & g £
E £ Ec EE E £ E c EE E £ E c EE E £ £ & E £ S S 55 5 g
8§38 28 ¢ S ES8 g8 = S 28 28 & S Esggt 8§ 8 28 &
AT - B

5-5 BT MS LB L-EEHMVEFEROERDE &L ETDRRIEL

19904 1%, HEAE(LIZZ < OER THHIL W b AFITH - 72, BERIIZIX, HEIR b,
GHGHEH D HITE, s f M, i M, 7edE/ 2 AR X b, FEEROE (&
Bt 2 —DRMELEA V7 +—~ /b &7 Z—DHEEROEBOER) & THF
Tholz,

L2 L, 20004F, 20124 L B fEDIZ o T, 2V HRA MOFH S MK F L T& =,
HEREOSAICL D, 2012 FIITBEA O E HITHEIE L LRI CkHEL 7272, &
7o, 2012 FFITITBEENC K BFEEMNATREIC Ao o 7o R, BEHI O BITFREBIC L > TR
AR ERTOND X DTl oTz, 20124FEDHEEID AV » NMIHEIL DK 5 fFI2F TR
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L rot,

Ik, FEMIMZ 2543 WLHLE O Hiffi 2 800 /N— > [t[24] L HIFIEE 3.6% & LT,
WHEBIN £ % (Internal Rate of ReturnIRR) & IEBEBIEAMfE (Net Present ValueNPV) % &
L THLAMERER 58 RUE 59T, 2236, NPV ORHITIZLL FOXZFEM LT
BY, IRRIZLLFORXN 01272 2F513 r #HHL T3,

(1) BEHEN (FEEH V) D NPV
(Iin ’ r.t—Cin 5 r, )
NPVine= — INipcyear — LFincyear + 221 °ye?I+tr)t_fyea s (5-10)

ZZ7T
Year=/p AT k54 (19904F, 20004F, 20124 D\ 3uh»)
INincyear = BERI DI EHH
LFincyear=BERIRIE 53 DHESTIL /3 53 3% 2

= AEOMANT B x 25 £

X (M5 () Y720 O T HIE A + A5 B (D) 47 0 DR )

t=F RO OFE BT E 1 &7 2)
Iincyear; = tFOUUA=tFEOLILE I L DA+ tFEOEEIA
Cincyeart = EEDO T =t DO BRI OEIRE B ] + t4F O BEENFRIE O VLS L3 e

r =H85|%

(2) HAE LD NPV

_ 25 (Icomp,year.t_Ccomp,year,t)
NPViomp= — INcompyear — LFeompyear T 2221 T R — (5-11)

ZZT
Year= Tkt 4 4F (19904F, 20004F, 20124 D\ 34u7»)
INcomp = HENEAL D FEHR
LFomp =HENEALTR I 53 D MENL A3 35 i B

= HAEOHINT & X 25 4F

X (M5 () Y720 O T HIE AF ) + 05y B (D) 4 7= 0 DR )

t=F KRGO OFH BlIBFEL 1 LT D)
Icomp,e = tF DA =tFDLELE I X 2 A+ tFEDHENED IR FEA
Ceomp,t = tF Dl =tF OHENEAL O IEHEE B F + t4F O HENEAL sk O BT AL 3 H

r=H53

SRR [23]|DFAA Tk, TEMHFEENT 254ELL EOREE DK 70% & 2\, FEHIM & LT 25425 E
L7,
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PEFEM R BT X DEBUNA ORI TR EV, FFIZ IRRIZBI LT, BEAENT 1990
. 20004 & HICHRHARRETH S 72 DK LT, 201241 F7BENAIREIC /2 72 Z & T
L VIS E, IRR (XA 5 DEIEEN FIA AT 25%., A&l 35 OB R %
GERDSTEBETH 13% & 7257, NPVIZOWT S, 19904F, 20004F1%, BEAI L v
HHEREAL D ST A B WEE Td - 7228, 2012 Fik, R DEOHIB R = ELHA b
BERVGAE D, BERIOFNRRUVMEL 2> T b,

& 5-8 HHEN - IRRKRU NPV (RERLIGOHEIFENRAHA)

HERRAE HEAE1E HERRAE A A AN
1990 4 2000 & 2012 &£ 1990 & 2000 &£ 2012 &
IRR 13% 38% 18% BHAEE BHAEE 25%
NPV 195 1,042 1, 441 -1, 915 -1, 693 2,107
%59 BHANt- IRREU NPV (BREMLMEDEIRDESHT)
HERRAE HEAE1E HERRAE (A (A AN
1990 4 2000 4 2012 &£ 1990 & 2000 & 2012 &
IRR B TEE 0.016% 2. 7% EHTEE B TEE 13%
NPV =171 -284 -148 -2,597 -2, 851 1,376
5.4 E%
AWFZED BT, FRPTRRITEE O BRES - RV - ﬁAm&hﬁ®ﬁM@ FEFEW LR T
BEOBPIZED L) ICEBE 52 COANEMIAT AL Th b, ERENHEEERE L A

VH B a—DRERIZESE &ﬁ%%kﬁA@ﬁglmam\%%%mﬁiﬁmﬁm@
AR A IR — DX 5-8 D L 9 |[ZHEH L 7=,

e ko TRR§EHE] o hA~E@T 2 2 &L CTRS-8& T 2,
ET. N azizBir s NEE EREHItS O B (K5-72 ) |
NS E D L EbIT, HE b, BEAIOERHE LA ST,
il oER LA OEEI, AR O RFiIHOMS-225M) X, 77 AF v 70
HEOBEIMI 272N | ZHAOBEZHINE T, K563/ a7281F 25 ZH0E
BOWBEZRLEZLDOTHD, /N a s TIEI980EAL F71 5 1990FA, 2000F1% & |
FEHEMTICEBIT DT T AT v 7 QRO L, BEAHEI Uiz, BEnNsin L7z
ZEZED . THOBEEING ORENFREIC L o7z, SBEICEDIENELND LD
Tpol=Z & T, BEENCE DAY v MEEE o7,

. THOEGEE H
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2,500

2,000

1,500

1,000

500

Calorific Value

Proportion (%)

Data provided by BMA
(Annual Report 2004)

Data provided by BMA (Solid

(kcal/kg)
30%
“ & | 25%
- 20%
L 15%
- 10%
Z
- 5%
T T T T T T T T T T T T T T T T T T T T T T T T T O%
o N © 5 © 2
of o of S
o N N & A Y

Waste Maagement in
Bankok 2005)

e Estimated (HL=180(B’— P)
+310P— 25W)

Estimated (excluding
recyclable materials) (HL=
180(B’—P) + 310P — 25W)

------ Proportion of plastic waste

¥ : HL=180 (B'—P) +310P—25W : ¥EMHALIC & D AEDOHEERUC L D HEFHE FrioXNAEH) . HE
FHFEIRER ORI 3 25 M)
HL : A3 (KI/kg), B : THFOTRMEIEG (%), P: 77 AF v 7 HHEIA (%), T DOKIIW(%)
AT - o a7 i (BMA) OAFEIZ N 2 7 R EH30, 39-48] HEFHEIC W CIigesHeit

K56 N\ aAYICET32REVFTOTSIRAFVIREYOLELBEDIER

Tl O B (X5-7208) 1%, Briz 22Ty 8 O R R 2 KB U=, #BT
kot & AR o i OM5-2258) & £ 72872 22N A5 35 F #E O ffefr % A
HEIZ U7z, RREFRICHE D A& OREEEMROZEMIZ L > T, NIMBY fIEMRAE LT, #Hi
TR NP AV S DI B INEEIZ U, 2 OFE RN GG OBRBE AN S BT Lz, 72

P, HENEALh A% <o hE At i

DY, B O PRI OB IR S D FdIC, BT

IREINE L OMEIRIZME L LW D Z & Th D, £D7=H, NIMBY ORIEIT, H
NEALGY & B LT HERBAERPBERI O X U > R A FERYIC M R S,
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Index (year of
1991=100)

500
450
400
350
300
250
200
150
100

50

1990 1992 1994 1996 1998 2000 2002 2004 2006 2008 2010 2012
Year

—@— Cumulative inflation rate
= @ = | and price
4+« Minimum monthly wage

—— Gasoline price

1E  FEEIZ200T — 2 BNAREIN TV DERILT OEHE % V=,

HAT: B > 7 LFIIIMF World Economic Outlook Database [1]Y) 454 &5
T Hififi#% 1XBank of Thailand [25] FAXE &1L A EE&EZESORESE [26]. H VY U itk iZworld Bank

Worlddatabank [27]

K57 427 LF, IHERRVREESICEAT 1ERM

109




Increased labor cost

Increased incineration -

Change in local conditions

O&M cost /composting
O&M cost /waste -

Economic development

Increased plastic
consumption

Increased fuel prices

. Generation of

Increased land prices

Change in environmental
awareness of people

Progress of industrialization

NIMBY problem

Increased
population density
in the city area

Increased income

. Production of more
various goods

Progress of urbanization

Increased population

Increased waste

Change in global trends

\ Declining interest

in sorting

Promotion of renewable

/ energy policy

Dissemination of
knowledge about waste-to-
energy concepts

> Transportation cost [
Increased plastic waste TGIEERES Increased power (@
—> in municipal waste —3> energy value —> generation from
incineration
Ipcreased Increase of waste @
difficulty to secure  m————3 ¥
= landfilling cost
new landfill site .
Increased Waste
=3 consumption > component
of various becomes more
- goods complex
= o, Decline of compost @@
| quality
> Increased risk of depending « Incentive to seek for .
on two disposal companies " alternative solutions
Introduction of price Increased revenue )
premium for power from > from power
waste-to-energy generation
Decreased Construction of -
2 construction costof === incinerator exempt
incinerator from PPA Act

\

Positive impact on preference for disposal
Positive impact on preference for incineration

Positive impact on preference for composting

Negative impact on preference for disposal

Negative impact on preference for incineration

Negative impact on preference for composting

HIAT - JEE R

5-8 NV ICHE T 2EEVLETF EORBRICET I EFEER
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Flow toward increase
incineration O&M cost
/composting O&M cost
/waste transportation
cost

Flow toward increased
power generation from
incineration

Flow toward increase
of waste landfilling cost

Flow toward decline of
compost quality

Flow toward incentive
to seek for alternative
solutions

Flow toward increased
revenue from power
generation

Flow toward
construction of
incinerator exempt
from PPA Act

Increased population
affected progress of
urbanization



PEAL DR L IO, AN OBEINZ L - T RO EFERBEINL, £ 2
SN KV B 7B OV 3 A CREFEM ORI ML LT, i) T, IA DI
A% L CTINAEZRGD A Y v FERTFEETAXDGRIEREZTHDIZ, 295 Lk
AER, HEIEOBEME T T A L2720 HEIEED A Y v MK T L7,

IRADEIMLE Hi{b DR, A D OWINI AN 27 OFEFEYRAEREZBINSET-, =
Lo TN ay TREGEHICOU G Z KA T2V AN 0EES T, A4
Ea—DfRTHRENZEBY b L, ZO2ENEEDOZ T ANEIESL LT-5HE,
REOEFEMR AN a7 HTRNINEINTICEEINLTLE Y Z &2k b,

Flo. AFETIE, v —BNVOETZ T TR T a—r"A R bbb azicBirb
FEIEM IR FIEDOBRIUCTEE L 52122 LB LN o T,

HERERALIEICRE T 2B LA R Z T TR FA THLEED . N aszhERORER
DEDY | BAEFRZRALVX—OHEEZZE XD X 01Tz, o, HERER(LMED
B0, BESEMRSEHEAMTICB S 2 ik 0 K 28D 5 DIZEHBK L7z, AR R
X —Jiti SR OHELE & HnFk D KU K o T, FHAERRET R LX —IC X 2B IZE Mk O E
REHIENPEASND K 9 ITR o7, B/ D EREHIEIZ L > THREIZ K DI
BWL, BEEIDOA Y » EBREED , BEAINRIRINLT < 2o,

T, HIBERERRLOFE & L CEA SN ZCDM b BEFEY R BT o m EICE kL,
ZOFEF, BERF O@ERE A OIS D728 . BERIOEANZE9 2 L1272 - 7-[49],

FEEEOTHSA G, BEERYIEEOEZRE N FIHE M) ORBICHS L, BUE,
HEZSESE R D=7 ) 7 aBICBN T e L TRy, =y =71
VI EBIT D A MNESOMBICEEE B 2 TWA[B0, 51], fEKIFPPREN N
27 T (BMA) 2L o THEAIE A DRRRE & 70> Tz, LavL, BEEMF DR
MO FIZE - T, BEEF OB NBPPREDRI G DA D Z L/, Nrar itk
AT (BMA) 1ZAERTE D bEEEFZ LV AGICEATE D Lo hole, 72720, HH
DREAVFIXZAM CTd 2 K, REXEN 5 TR, XA X o0HEe R EOME
MBET D —A b HB52, 53] (EROKHTEIE HIEAEL TV 554, 55 & L.
PR3y TEANSPTZBEAF OBRBEIRA L o200 L TWRWEA IEYSENREAE LT
EROCENET, BERAIOHENIEED Z LB THEND,

SNSDE e DD 7 — )V IR AN & | FECTE MO Tk & ol e X%
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R10-1 NV DEEVMOEBDES

#E R 1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999

Food Waste 10.88% 8.63% 11.67% 13.70% 15.76% 14.72% 20.72% 28.74% 44.28% 35.54% 35.41%
Wood and Leave

10.64% 15.85% 10.87% 4.93% 4.24% 5.89% 5.39% 2.98% 5.77% 14.51% 7.89%
Waste
Paper 15.56% 17.90% 15.87% 16.20% 15.40% 13.99% 14.49% 11.25% 11.39% 11.58% 9.57%
Plastic 10.94% 11.95% 10.80% 10.90% 16.02% 20.66% 18.72% 19.06% 17.43% 19.80% 25.84%
Foam — — - — — — - — — — —
Glass 6.27% 3.75% 5.13% 7.63% 4.65% 4.64% 3.86% 6.72% 4.47% 4.17% 1.67%
Rubber 3.44% 2.13% 0.60% 1.80% 2.17% 0.15% 0.82% 2.36% 0.62% 0.82% 2.15%
Clothes/Textiles 6.76% 5.05% 4.90% 4.53% 4.50% 3.49% 1.95% 7.34% 6.17% 3.71% 11.01%

N.A. N.A. N.A.
Stone and Ceramic | — — — — 0.61% 1.11% 1.77% 0.46% 0.00% 0.00% 0.00%
Met al 2.93% 3.83% 4.07% 4.13% 2.52% 2.00% 1.28% 2.76% 2.30% 2.00% 0.96%
Bone and Shell — — - — 1.21% 0.62% 0.78% 0.40% 0.00% 0.00% 0.00%
Others 36.16% 30.93% 36.10% 36.17% 32.92% 32.73% 30.22% 17.93% 7.57% 7.87% 5.50%
BMA Annual
1,337 1,325 1,451 1,471 1,210 1,130 1,430

Report 2004
BMA Solid Waste
Management in 1,234 1,452 1,472 1,211 1,124 1,430

Bangkok 2005

HPT ; Na 7 iipraet (BREEHer. 7 LB U ERAE) 0O EK
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#£10-1 NV DEEVOHBDEE (HE)

fHRK 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2012

Food Waste 46.88% 46.92% 34.16% 30.59% 34.74% 44.32% 42.11% 41.95% 44.34% 44.34% 48.41%
Wood and Leave

6.77% 7.52% 6.59% 8.53% 6.17% 511% 7.55% 8.07% 5.67% 5.67% 6.46%
Waste
Paper 8.66% 8.58% 13.58% 13.41% 10.40% 9.65% 11.72% 10.97% 11.89% 11.89% 7.67%
Plastic 19.47% 19.41% 20.76% 23.18% 25.08% 28.21% 24.50% 23.86% 22.43% 22.43% 24.83%
Foam N.A. 2.01% 1.22% 1.44% 1.44% 1.55%
Glass 2.57% 2.30% 5.07% 2.55% 2.97% 3.16% 2.72% 2.55% 2.70% 2.70% 2.56%
Rubber 0.11% 0.78% 2.19% 0.58% 0.22% 0.83% 0.95% 1.93% 1.95% 1.95% 1.40%
Clothes/Textiles 6.43% 4.00% 4.58% 8.10% 4.77% 4.58% 5.28% 5.31% 5.52% 5.52% 3.99%
Stone and

0.51% 1.00% 0.58% 0.68% 0.34% 0.53% 0.61% 0.99% 0.81% 0.81% 0.65%
Ceramic

HAT ; N a7 hikprER BRERGEN 7 VBB 2 bIEK
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FHAR DO NFRIZEERIZ K - TH 72 5, 20054 F Tl Foame W\ 9 X533 727> 7253, 2007
FELREF- B ES -, £7-, 19924 F Tl Stone and Ceramif O* Bone and Shell
EVN) KMo T, Ziub b 1993 LB STV D,

Ry Ay DEFEYOMEOWRE 7T 7 IR LIS ORI 10-1 TH 5, 19934705
20004F 272 F T, B+ (Food waste D EELRBEM L T\ 5 Z L Nbh b, FIZFREIZ,
ZOff (Others 23 L TWDHZ Ebbhnd, ok, NrraZmki (BMA) MBAR
L TCWA T —& TiL, 2007 FELURIIRE 7T AF v 7 & V4 A 7 VAlRE L RAlREIC 4y
FTW5b, X10-1Tix, 2005FLIRTOME 77 ZAF v 7 DEIFGIZHONT, e T TR
FoZIZFEL. VA 7 AARER S D ERHRER S D DR % 200745 ~20124E D 1)
ERELIZET HMETTAF I 2V A ZIVAMRER S D ERFRER  DITHIT THR
RLTWD,

100% B B B B Others
90% - . Bone and Shell N
80% - I m Metal R
I m Stone and Ceramic N
70% 1 A I B Clothes/Textiles N
60% - ® Rubber N
50% - I B Glass R
40% - I ®Foam R
I M Plastic N
0% I m Plastic R
20% - W Paper N
10% - I M Paper R
0% - I B Wood and Leave Waste C
B Food Waste C

Y BEIEMOREO%OREOEWITU FO LB,
C: HEIELATRE, R: V41 27 ATTHE, N: U4 2 AR
HIFT - So 27 TAERT (BMA) AR K O e fh

10-1 N2 a7 DREEVOEADEL

HEFHRERITIX 10-20 L 550, 19934E~20054E DHEFHERIT, VA1 7 VAalhE & &
DI-HERE, BROEHERH L BT, N aZdikar (BMA) AR L TWAHE L BBien
{Lld - 7o BUE 23 G H a7z, 1989 4-~1990 #-HI%, 700kcal/kg i & #EE <47, 2007
LIS TR TS H 5 b D | 1700~2000kcal/kg THER % & HERF <172, 1993
HE~ 20054 [T RICHIIN L, 19934F13 12,00~1,350 kcallkg™ A L #ift &b, “h
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A% 20054E121%, 1,674~2,129 kcal/kgE CTHIM L 7=,

Calorific Value Proportion (%)
kcal/k; .
(keal/ke) Data provided by BMA
2,500 30% (Annual Report 2004)
2,000 Sl 25% Data provided by BMA (Solid
Waste Maagement in
0% Bankok 2005)
1,500 -
g ~——— Estimated (HL=180(B’—P)
- 15% +310P — 25W)
1,000
B - 10% Estimated (excluding
z recyclable materials) (HL=
500 | 5% 180(B’—P) + 310P — 25W)
------ Proportion of plastic waste
O T T T T T T T T T T T T T T T T T T T T T T T T T O%
© % o > o v
N Y ) >
N N N > A AP

HIFT : N a3 7 /i%FT (BMA) DRFMEKR O—HEEHER

B10-2 NV BT 2BEEVFDTIRAF Vv I BRENDLELBREDIER

BE

1993 4E~2005 4E DHEFHRE R U Y1 7 VA REM % & D T HERT - BRI HERE & BT,
NraZz ikt (BMA) BAFR L TV AE & BBTehalllil - 728 mn &G oz 2 &
5. 19894-~19904FEH DfE, 20074FLURE DOHEFHE R & I Te R FEREITITV MEIZ 78 > T
WoHbHDEHIRFFIND,

Flo, T T AT v I BEFEHOHR L AEOHR T AL L O i A2 L TWnD,
N ay OEFEMOBEIL, FEEDICEENDI T TATF v ZIZREEFLTWNWH I &
WD, 2008 FEDH DO ZHMM (KE) 1ZBWT, 7T 2F v 7 HOBIE N
11%E VD ZEEBEZDHE, 5%, NraZilBWTT T AT v 7 BEEYO RN E <
RHZ TN EB 2 b N a s OBENSZEBINIC LA T o2 EiTE R
SY AR SY oY (o
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FERLEZBEZNOHBONTERA N eE bbb, UTOEEY,

WA I S S BVE A HERH L2/ SR, AN a s ikt (BMA) AR LTS
fill & B Teda Ll - 7= HEFHAE SR 235 H 7=, 19894~ 19904t (X 700kcal/kgrif4 . 1993
1% 1,200~1,350 kcallkgTd - 7= & D A3 2005421, 1,674~2,129 kcal/kgE: CTHIIM L
720 20074ELL I AR FEMICH 5 & DD 1,700~2,000kcal/kgTHER 4% & #eE S
niz,

Ry ay OREFEMOBEIL, BEDCEEINDI T T AT v 7IZRESEIFLTODN,
SBBIIIC AN a7 IZBWTT T ATy JBEEYOLFENEGLS 2D 2 LiThnEEx
HiL, Ny al ORENSBBEINIC EF T nocZ idBx o EBbh b,

S5 3

ZJETH - FAT T (20067 Z A AVER S 3R S FE AN ETE R
T A H KR IA T B G (2014) TR &7 R VR T 55 b s T e Ak
A FRI(2015)) ¥ A 7 v T2 KrmGEZEE R

N RE

Department of Environment/ Bangkok Metropolitan Adistration (BMA) (2012) Solid Waste
Management in Bangkok

Jungrungrueng S. (Director of Air Quality and Nois®nagement Division/ Department of
Environment/ Bangkok Metropolitan Administration200) Solid Waste Management in
Bangkok

Department of Environment/ Bangkok Metropolitan Adistration(BMA) (2009) Solid Waste
Management In Bangkok

. Jungrungrueng S. (Department of Environment/ BakgWetropolitan Administration) (2008)

Bangkok: Environmental Infrastructure
Department of Environment/ Bangkok Metropolitan Adistration (2007) Thailand Country
Report  Solid Waste Management: The Case of Bangkok

. Solid Waste Hazardous Waste and Nightsoil Managerévision/ Bangkok Metropolitan

Administration(BMA) (2005)#Hfk# B &kt
http://office.bangkok.go.th/environment/pdf/shwasténightsoildiv.pdf
(2015%4:8 H 23 H7 7 & R)
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Municipal Waste Management Priorities
In Southeast and East Asian Countries
- Questionnaire survey -

Waste management is one of the most importantsdeuehe sustainable
development of Asian countries. However, waste mameent priorities differ
according to the situations of individual countri&eme countries prioritize social
factors, while others prioritize economic or otfetors. The aim of these
guestionnaires is to identify what factors (ecorgranvironment, or social) individual
countries and experts prioritize for Municipal wveastanagement, and which policy
options (promotion of informal sector involvementnot, promotion of incineration or
not, promotion of source separation or separatidgraasfer station) are preferred by
stakeholders.

I would very much appreciate your cooperation spanding to these

guestionnaires

Please send your answer to the following address il or FAX.
Also, in case you have any questions, contactahesaddress.

Shigefumi Okumura

Department of Environment Systems, Graduate Sabfdélontier Science, The
University of Tokyo.

*Contact information was del eted
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QUESTIONNAIRE
Priority given to economic, environment, or so¢adtors
in Municipal waste management

< Purpose of QUESTIONNAIRE

« Itis desirable for decision-making on waste manag@ policy to take account of assessments
based on multiple aspects such as economic, emvéotal, and social factors.

*  QUESTIONNAIRE is intended to clarify which factaase more important for your country
when you plan waste management.

< How to respond

Compare the descriptions at (A) to the left andt(Bhe right, and enter your response to the
question: "Which item do you think should be impotton and how important" in terms of waste
management in your country.

Example
If you think the item to the left is more importahan the one to the left, check the appropriate bo
For example, if you think that Economic Factorsrame important than Environmental Factors {o
the extent indicated by 5, circle the number “5". -
s/ &/
>
§/ & &S
S/ S/ K
SYES o/ N
§/ 2/ & g
[vd) Q '& ‘&
S ~N'/
S/ 8/ &/ &
S/ &/ S/ S
/88
S/
@)
S/~
S/ o
o/
oY
<A> o <B>
Economic Factors Environmental Factors

The meaning of each description is also explaine@lable 1. Please refer to these explanations as
necessary.
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Table 1 : Definitions of Assessment ltems

Economic factors

Cost of waste management

Cost required for waste management

Initial cost

Reduction of initial investment on waste management, e.g., land cost,
construction cost for building, equipment cost.

Operation and management
cost

Reduction of operation and management costs for waste
management, e.g., labor cost, expenses for consumable supplies and
materials

Benefits of waste management

Benefits of waste management

Revenue from

recovery

energy

Revenue from selling electricity/heat from waste incineration

Revenue from composting

Revenue from selling compost to farmers

Envi

ironmental factors

Global

and regional environmental

impacts

Negative impact on global and regional environments

Greenhouse gases (GHG)
emissions

Amount of greenhouse gases generated (e.g. CO2, methane, etc.)

Transboundary movement
of hazardous wastes

Amounts of exports/imports of hazardous wastes restricted by Basel
Conventions.

Local environmental impacts

Negative impact on local environment in the region (this environmental
impact also includes health impact on people in the region)

Air pollution

Amount of air pollutants generated such as dust, aldehyde, and
formaldehyde from recycling, and NOx/SOx from incineration.

Water pollution

Amount of water pollutants generated by leaching from disposal sites,
etc.

Soil pollution

Amount of soil pollutants generated by leaching from disposal sites,
etc.

Resou

rce utilization

Increased resource efficiency

Amount of reduction of

waste disposal

Amount of waste reduced by preventing generation, using waste
materials, etc.

Amount of reused/recycled

materials

Amount of used material reduced by separating waste flows and
recycled materials made by recycling companies, etc.

Social factors
Social acceptance Whether waste policy, procedure, and technology, are socially
accepted.
Acceptance by local Degree of support/opposition from local presidents
residents
Political acceptance Degree of political acceptance of waste policy, procedures, and
technologies, e.g., collaboration among ministries on policy options.
Social welfare Social benefits of waste management

Creating jobs

Number of new jobs created relating to waste management. Jobs in
informal sector are also included in this category.

Promoting decent work

Progress of decent work for workers involved in waste management
(collection, separation, treatment etc.)
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Template for Answering Questionnaire

Profile
Organization/affiliation:
Name:
E-mail
TEL NO:
Level 1
X
<
~/ &
S/ N
T/ S/
S/ &8>
Q S/ 8/ S
S/ O/ A
S &/ &S
$/-§/.&
g 57
o
§/ s
S/
S/~9
S/ @
“23’
<A> ) <B>

Economic factors Environmental factors

Economic factors 9|75 |3|1]|3]|5]|7]| 9] Social factors
Environmental factors 9|75 |3|1]|3]|5]|7]| 9] Social factors
Level 2

<Economic factors>

Cost of waste managemerfto | 7 | s | 3| 1|3 |5 | 7| o | BENEfits of waste
management

<Environmental factors>

Global and regional
environmental impacts

Local environmental impact

Global and regional

) . ol7|ls5l3l1l3]s5]| 7|9 |Resource utilization
environmental impacts

Local environmentalimpacf o | 7 | 5 | 3| 1| 3| 5| 7| 9 |Resource utilization

<Social Factor>

Social acceptance 9| 7(5|3|1|3]|5]|7] 9] Social welfare
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Level 3

< Cost of waste management>

Initial cost

Operation and manageme

917|531
cost

< Benefits of waste management>

Revenue from energ ol71s5l3l1 Revenue from composting

recovery

<Global and regional environmental impacts>

Greenhouse gases (GH 3)9 - Transboundary movement

emissions hazardous waste

< Local environmental impact >

Air pollution 9|7 |5 |31 Water pollution

Water pollution 9|7 |5 |31 Soil pollution

<Resource utilization>

Amount of reduction o ol71s5l3l1 Amount of reused/recycle

waste disposal materials

< Social acceptance>

Acceptance by local ol 71s!l3l1 Political acceptance

residents

<Social welfare>

Creating jobs 9|75 |31 Promoting decent work

187

o



