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1.1. AEDEREEH

AN DN, #H b, HEEIMC L D 1 ANY72 0 THPEHEOHEIC L v | R CHE 7~10
{8 b > OFSTHBEFEY '3 %A LT D (UNEP2015), 20 K 9 Zafiiifid, BI%& EETHIE
RTHY, BEHOREREITEML TS, LarL, £< 0 E EETIX, BEEDD S
FONESNTE LT, EBAEMNIAGSP00s SNTCFEIED P EUNICER SN TN D
WG AT THY, ZHIT KD AREE EBXORE LOgEIIFRATH L, £o,
RIS, =T X T ETOREFEW I HINAE R TV DR E I3 2
Lo EHHELTH S (Hoornweg and Bhada-Tata 2012; UNEP 2013)

2O XD IRRBUTHIET D 72012, Fifee ATREMECFHE AT HE 72 B OBEE S SR TIRAN D |
BEFEM E =T /L% — (waste hierarchy®), SO T A 71 7 L OfiE, BIHE L TOFESE
WMIOFER ENKBE N BEEWEIY AT AOEKEBE L, BEWRAEZFINCTH
T2 L ETER DR TR EHIFEIEYEFE (Integrated Sustainable Waste Management:
ISWM) 2% S5 &K 91272 572 (Anschiitz et al. 2004; Morrissey and Browne 2004; UNEP
2005; Marshall and Farahbakhsh 2013; Mihelcic et al. 2014), ISWM D2 LV | BIRE EE
DEEFME I Y AT DAL AT — 7 RN X —E BN S, LRI 5 54, B
R b, ARk - HIEE, MBIAOER B ERSND L OITR>TWn 5,

L2 L., ISWM O ZHRH OHEEECH AN ORRITH E VLN ESNTE LT, £2
FEEME BRI D% e 1B RWT WA BRA%E FETIX, BAELIZEEYO D A -
NREEHEIZ FIZERAR Y THN, Z< OEFEMH NN SN TELT, A—F &
YT MEIRE LTIRAIZR R E 72 > TS (UNEP 2015),

WO R BEREE A@ UC, DI D AEREELZ RS 5720 Tl Bz
L. BREERY, RHERY, hamflig 2 EZB L, Fl TR AR ~OEEZ S S o f2it L
TLND ISWM AKRD BN FEH SN TWRNEWNS 2 & THS (UNEP2013), ZD LD
IREFEATREME I R B A T T 7 ¥V = 213, R OIE ALK L adfE s <, BRI 725t

D CORHEREYIL. FICHTNORET S, ER, . T¥E, ik L UMD %
f89- (UNEP2015),

B e =T L% — (waste hierarchy) 1%, FRINFE3£[F{A (European Communities: EC) 7% 1975
O THRFEDPFLAIES ] ICEVIRELZBDOTH Y, 1989 40 EC @ [FEFEMICEET 5 H
HEEEHE  (Community Strategy for Waste Management) | O CEA SN ETH D, EFEY L
TINF—TIE, RE~OEEBIZESNT, ZORENDRN (D) DHEERRKEIW (®)
EFTOSBEMOT 7T %2 LT0D, 205 OB, OFEEMPEHEOHI, @R D
FAFM . OWEDEINF LU= AR b (@FEANC K 2 =)L — R, @B T 5,
2008 421, [Directive 2008/98/EC on waste (Waste Framework Directive) | NEZR SNz (%
HPESEE 2006)



JSIMMETH Y | WEROBORS AT LOW A B2 8E D BIERRANT KL T & 720, Fifit
AREIR YV AT LEREET D7D, - HIR S AT DT b 28k 2 R AT — 7 A5
—OMHEEHEIZ LY REFOHEENE{LZE LT, TOVAT AORKNRNT oy
I BMETHD L FRT HEREATREM N7 > 22 3 & (Sustainability Transition) #F4E03 5z
FERZED TS, ZiuE, BA%E LEOBEIEYE B h b D EHER I O gk o 7=
DITIE, BIFOEHR T 7 a —F 2l 2 2RBEHREEEPAKNETH D &V 9 i)
HDOHDTEH S (Geels 2011; van den Bergh et al. 2011)

FRlealBeEME R 7 v oy a vd. Hiflf & 2otk (co-evolution) . A/ — 3 > Ok
fam & TREmICET 2 UiEN R 2 b AZ Rt & 75 (Rotmans et al. 2001; Geels 2004), & D7z
B, FHERTRERBATE~D 7 Uy a VBB, HEINA S = —F—DETT, EIEER
MEEIN, EVRAET I, N a— - Fo—2 Bl BUROMEE e SRS -
R ER L BEHE SN TVD W) R - i AT ABLRICE STV D, Rl REZR
Bl ~D F 7 vy a VIEBISHT A0, BEO 7 L —= 7 (problem framing) &
SIHTHY 7 L— 3 2 (analytical framing) O3LHE & WS HIEIND A /) N—3 5 UHFFEOBL A
ETIRA -T2 (Smith er al. 2010) ,

FHOCATRENE b 7 0 a VPSR, 1990 FEUEH-DA XY R I T U FREDA ) ~—
Ta AR A OGRS AR L TR Y | BRa AR SEEEIE St Al U CEURTE H DR
%Wffwé Ha R 7 V=L =2 inb b TPy a O E{To TN D

 REHLREERE ST 7 L— LT — 27 (2%, </ TF LoULELS (Multi-Level Perspective:
MLP) . HRIRA =~ F4EBE (Strategic Niche Management: SNM), h T > Vv gy « w3k U A
> I (Transition Management: TM) , £fff / ~—2 = 27 A (Technological Innovation
System: TIS) &5, FT v a VBEMCRD ET TPy a SR EBE RITTH
A AMERBERDBIEREINDZ &L, TPy a VORKREBEBEOSITZRESE
L, ZTNHEDOHHTT L— AU — 7 HOEE BT TS (Markard et al. 2012),

TN DOEGHRRNN 7 L — LT — 7 IS g ATRENE R T Vv 3 VRS, EICR
AT R F =B TERIITONTE Y | (kA= F—000MAI% B
L, BAAEZRILVF VAT A~D N TPy a v ERLETIBORRE R EN, B
Wi, MG EIRIRZR Ekx IR LV TIThiu T D, &0 bl KREREHEIZIS VT,
fhex, b, B, AEENENSNTZEMEWI AV v RE2AENL, =R X -4
ICHEBAICTE I STV D, EERHB LRWERTRHO 7 —rxy hU—27 RIS
TEY, FHMREEME L TS (Kemp et al. 1998; Mitchell and Connor 2004; Jacobsson and
Lauber 2006; Kern and Smith 2008) ,

Piggd EEICR W TH, El I*wf—“%V%wf Pt 7 v o a o

FEMMTONTWND, THHDOWRIZE Y, BF® LEICRT SRk mEtE h 7 v a v
ZERTHH LS iﬁﬁ%ﬂ?égl@&ﬁxﬁﬂ 5 E TS (Berkhout et al. 2009, 2011;
Byrne et al. 2011), BAFEER LEOHIZETIE, =vF BFOL V=L R ENL DB L HF



DZAFRN, A/ R_X=2a PRI DTV MBI O SR LT D RRZER]) O
ek, EBRE ZOiBE, MEOE B I OTORBHERK, NFAFvat - Jrr—
OB, VO LAORELEN, HIIORE, N U a R VAT AT L—X
Y7 EDOFE Rt b T Vv a ST A B2 DEINPMER SN TS (Hansen ef al.
2018; Wieczorek 2018), Z AL 5L DAL HIL, ERDOEINBIRD A 1 = X LT H F 0 2R
T, RO RBANORANAR B (b2 R TR AREE N TPy a v oTF A v
DEETHLZEDBHALNCR>TWND, L0, 4/ X—2a URHIRMICEZ e
TVWHIROBLE NS FOHIED AT — 7 ALK —FED N TPy g ~OR Y (BN E
TWCHY, EE LB HAOIEE, 26 2RI E TE D EORRE O RN
R ST D,

ZOX D EAE, BRE EEOBEENDEICBWTHRIETH Y . HIliBERM Ok~
B MAE, el POEBHMHP TR LT TH T B Y =27 FOKTHRITE
WU D DG EDR 2, £, 2070y =7 MRS L TV T Hthod Hitdil <o rh - BUf L
AOVE TR RENT, FR R T Vv a v ETIZEE-> TR, 2070, BIF®
FEOEAGOSM AR E 2 - BEEDE IS DR ATRENE N T Uy a s, £z,
FIUCHER G - BRI Z A SN T D2MERD DH, TOZDIT, Fiferlaet: b7
Vv a VEEROGHT T L— AU — 7 OBESIITERE D3RV R A B I AT, EFERIIZ Sy
WTELHMURFELOATRL—ra b TLRTH, 2L T, ZOK D RFEGERN )
LR ATRENME b 7 Y a VERR O FEREIE 2 ® D 5 L 91X D, ABETIE, 2 b
RO L, BORA 7 U r—3 g UROEBRW )~ DR a2 2 L 2t E R &
T 5,

12. BIEDZTITHR

AT CoR LICFE B Z B D IS T 572010, RFRIZA Y 7 0 BB R Z Y TTHT
{79, AV T DOBEFEWEI Y AT AORELR B EBEZ R ATEE 7Yy 3
YOGTT L= BT = DT EATV, FHERTREME R T Vv VT A 5 R D ER
EPALNCT S, 2. TREBEZ TASROREEYEHICR T SR AEE N Py
9 DT WA L DIZDITEIRGEN - BREZ, RV F U IHRRINDOF ¥ T 1 D FEEED
g D REREIEHE & Z T D AT — 7 IRV X —OATEVEAL D 3 B B s
Do SHIT, ZNODOGH & EFEINIAT S ToolT, WU FELZHET 5,

AMFFERAY T o INTE A A Y TR, EER, B EdiriEgss 0ST) & ERR W
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~2016 4F) ] o7 r Y= MIBML, tkx Z2BEEREL L0 21T 72720 Th 5,



(MRS HADBEEYRE

2T HEA > ROMICAIE L, Hffl 65,610km> Th 5, EEOHPELRI L OIS
BWT, FHIEIC X 2B EZZ T -ZR0MK e EOBRKENHBICEZ 2ETH S (K
1-1), 2012 D ANF1E 2,033 A, AEFEFR A DEIGIE 67.1% (2010 42) T, 1950 LU
IZBWTE =722 TEY | ITFORFERBELZML LTS, ADD 749%IE T
AL 154%13 % SAVAREDTEY | 2RV T A~OEEEBOR A EEM Ok~ &
DRIV ST EL NS D, NERIE 1983 £ D 26 4ERITH T2 0 Mk S L7228, 2009 45D F&5E
%, ERFAE~OE AN ED STV D (S5 2014),

B 1-1 RUSVADMEEITHRMOF v T4

SRI LANKA

(HFT) nationsonlineHP 72> & 235 1ER%,

2V Z o AE, 2009 FEONERKE T4, Y 6.4%DKETRFRE L TEBY ., ko BN
LD EENDHESTTH L OREREIZEEMM biisfa L>>H % (World Bank HP) , #i ik
MRV, BHADOBIMZ X2 —KREEY (Z4H) ORFIEML B, ZAHDOHGL



ORI, WP RERFEL2>T0D (K 1-2), KDREAER - BREMEENEREISH
TWAH, 2 T B0 335 OHIGBIRIEDK) 10%% 5 2 BA IR CIX, ZHNET S
1THOITWRVIRILIZ®H D (Kuruppuge and Karunarathna 2014), = OO BIGKTEH 2
HINEIF TR N—INTEL T, FEEMBRPEE > TODHETOFLEZT T 2 ARUEE
EEMTONTWD, ZTHEOEN, ZTHOHIMT LY | INEY —E A L5 1T TR
WOERNS D ZAHANEDOEF B A TH Y . THIEFEDONRIL S & ORIV BERE
WEBE RO 5TV 5 (Karunarathna and Lokuliyana 2014) ,
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WY, ZL DILFESBLEDNFIN AW CTH D, 20, BEAD S KIEIZEMNL
THY, ZHOELZW (¥ 1-3),

ZOXIRIRBT T, Frv T 4 HOBEEWITEIX, HFE VRIS TE R o7
JEER DD, Fv T 4 T TIXTEFHMOBERENKRELRMETH Y | FEIWHE S
EDSL SALDENTIE, 2000 LA IRAEER, AR, BiER, RIET L. BHEO X
INCEFEYILHENEFE SN TEY, 2 OMEEZRX TV DLEERMERE5EZIT5
AR L Tz, B HEEEREEOWENLE TH > 7208, HRFT OB K &
<L HEHTHY , WERDOFENS DEBA~DFE G IEFITHMLS | WFEITIFESL 2o T,
Fro, THNEFEIZBOTHIEEEESHED 429 A (2002 ) B0 . 2RO LI
b BIRROEE B - 7= (JICA 2003a), Z 0 X 9 2 AHISoREIL, FEEEWHH Y
B NMNL L TR E-> T, BEMRES REITHEBTE W RhoTe, AU T
YA EEROEFYEIRSLX v T A THORFEWEIIZ OV T, 3 BB LK EIZENTD
AT 5,

1-3 FroT4HDOFLEDRR () ETNITZNDE5 () (2011 F)

.........

(HFT) R,

1.3. BIRODERK

AMFTEIT, 6 DOETHERINTND (K 1-4), 5 1 ETHEOE R, BHEY, 5,
RO Z RS, 8 2 ETIE, ABIFEDO ) b —F 27 2 2AF a 2 H L 72T, ABFZER
ERZYTTOWDEHARENE 7 VY a RO AT E ORI 21T 5, £72. BARRE
EOBEFEYE A BRI BTkt LTS 720, BAFER EEICH T 2 BEREMEFLIC
BT 2 JeATHIFEOREAM 4T 5. W7 OHER O SATATE 2 B £ 2. BHIE & L E oo BE ey & #L
(BT DRREATREIE R T Py g VOERCIERNEZE S, & 3 BT, ¥R LEEO



PEFEW BB BIT DEHE ATHEME T U a VORI oM A AT D T2 DI,
PESEME B O R LI BIRTE 2 ~ LT LV BUR (MLP) 2B T 5, £/, AU T
B DBEEYEERT HEHETRENE R T 0 Uy a ot - [HEER A ST 5, 4
Bl 5 ETIE, FEATREME R T Uy g VICBWTHUIRIBLA R EE TH L 2 L b, R
VTR RMNOF ¥ T 4 HICEREZY TS, Bt o7 Py a ek TR D
HERERTH LHEEWERICE T HMEBEERE S 2P0 b AT — 7 R Z—
DITENVEMDBERZ ST D, ZNOOGHREREEE X, # 6 ECTIIARMIEOER LR

B AROMTET I Z TR D,
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FE. EHRPBREA

2.1. BRAsgEErS oo a v ENEELRE

F?yyyayﬁw3i fhgr - Bl 27 A TR W T RBIFORAR R B LM TR
WREE AT T DMFECTH Y | Tk 2 72 0B CHFE M TN TV D, T Yy a Ui

Jeld. FERA R0 B TR A ZRITEDIN N BRSL L TR Y . £ D EEABISIT, HHER Y
AT LG, PR, A N3 UHFGE NT U ARFFRIZEE SV T D (Grin er al.
2010; Markard et al. 2012), 7> ¥y a id, RIFH (25~50 4F) (272 2RI 22 0E
DFftEs - HT T AT L OEENZELTH D, ZOEMIE, SEIERBRDLNAE — 0%
BCHN, Bd7=—XATHLL, BEOT 7 ¥ —%En, b, EHES, Rt
WX o> THIE ST B3 (Geels and Schot 2007; Grin ef al. 2010; Geels 2011; Rotmans and
Loorbach 2009).,

~T Uy a A3 OBIERRMEIZIV T, 1980 FREELIERICE N TRk nlRe7s
BA%E ] (Sustainable Development) DOHEEIZFR D FEARFFEA KBS TV D, Ziuid, AR
MOBEN» LR Z AND Z & (BlxIX, 1,2 % 25~504F), Bio7-1~L
(B—=ANETT v — V27 —)b) TITbivd Z L, e, B, BREICET 2 ME
Wb D Z & HEOEBRPHEERT S Z L OBlRAE XML T 2% (Frantzeskaki et al.
2015), LnL. FEOEmNDRD & TR RERBFE ) OMEIT, 1/ R=va %
FEM 2 b, BEONRRAERRT D X ) etk Tide <, LA, BREINIfE AR 72
FTATAZANDBEPRIZIES S BFMARBD L L TOAREGVRRL . AROEREZ K> T
% (Frantzeskaki et al. 2012) ,

ZD LD RBAEND, R REZ2 B OBEE A S S 4T\ 5, Loorbach (2014) 1%, FF

SN A= I & ffi/\ Lol (co-evolution) . BEL Y, A/ _X— 3 OHEMI &
FEAZENZNIZRT 5 EfENR 2L ZRite & 35 (Rotmans et al. 2001; Geels 2004), L7273
ST, FErTRERR BT ~D N7 Py a VIEBIL, HINA R 2 —F — D187, EiEE
SERR AN, YR AET L, NU 2— « Fx—2 (Value chain), Hifil, Buatds L, 1@
JRUVVESS « RRIFROE R L L TV D W ) S - Bl Y AT MBI E S VTS, R T
Via st TS - HIFV AT L0 ORI LV TRMT2EEORERLTHD (Rip
and Kemp 1998; Geels 2002) ,

RS - Bl Y AT AL Bl R R A KO, S, FE. BRI S0 X o e
S HIRERE O Fhiti |2 TR B SR FOEEE STy T AX — L EFTE D (Geels 2004; Kern
2011), BRI CRIE, BIED L 9 SRR ERICHINNEE R TR TH L DITFE
T%D\&m®$%\m%\%m®;5ﬁTﬁ% ENMMICEIT SN D DI, Bfbisto

FTEOMIE O BRI ETH D, ZO LD 72ilika KR, 5 - Hiffv 27 A%, 77
Z— (AN, 2., ZOMoOMER. 77 % —0HEH) ., HIE a0 - BHifrgss, B, 18
1772 L) . SRt ., ek, Hih. SULRERSS A 7 77 CodtiGmm & B2 2 Al

WZBET DRk A I RTINS (Geels 2004) ,



ot ATREZR BREIC I © 7 4 — < /LR BUR L BRI L, BEfF U AT A O R L O —E & L
THLEST B, R, R TRER G 2R 5 2 212D L ERT D ° T,
PITi b ER 2 < 0 T A RDBDINLIRWVET LW A F X 7 7285 ~1m17 5 fR BRI HE A
YT, BFEO LY — L& R AN ATREIC LRV R rTREZR AR O AU HEE & L CTHift rlaE
PEZ T 2, #IE. Zhz TRk rTaEME (Sustainability) @ 2R R ZE LD 7 vk 2 %@
CCRELIAA T Iy 7 B> TS 2 &) LEERT D,

ot rlREME O BLAT, BREEMIEZ 0 & Lo Rl AlREME IS X T~ A R O 2L B TH A
b, RERBEIZIT DFHEATREMEIC T 2 5, FERAFEONE  (end of pipe) 775
FHITRIEMS, AT L TV a VEIENED o TE TS, VAT L FT Y
Ta Ud, EE, W, BAaRARE, RER SOl T, R TR TR, i
LB E e 8 RNV AT AOBKEEENTHA ) N—vary " ThD, HiFFEET
372, MEEEROA /) X—=v a3 ThHY, BFOEITLHEDOE(LETEET LT A
TALVOELTH D, TNEEBT LI, BEHINZREE E FREMOZRETEES
L., B2 2f 2L _XVDT 7 2 — DS N E VB L 3% (Sterrenberg et al. 2013),

Frfi rTHEME N 7 > 272 2 & (Sustainability Transition) (%, Ak % Z2R5EVEIEIZE T LTV
DWEAF DS « BRSO AT L03, XV Ffie vl e e AEpE LB O — FICBATT 2. BHIN
TERTTCRIABARY R TP ay s 7akv 2&2EWT S (Grin et al. 2010; Geels and
Schot 2010) ,

ZOXEDIRFHRAIREME N T v a xR - T DI, BRx RBEER R i 7
V=AU =7 BPEHESNTH D, TORKNRT V=AU =27 L LTE, v F ULl
st (Multi-Level Perspective: MLP) | BER&H) =~ T ¥ (Strategic Niche Management), k7 >
Yvyay s w3V ALk (Transition Management) . i A / X— a3 > v AT A

(Technological Innovation System: TIS) 723& % (Markard et al. 2012) ,

(1) TILFLARJLER & (Multi-Level Perspective: MLP)
MLP &, #i7c/2the « Sl AT AOBRE LIEHIT, ~ 7 vl XD 7 vy RAF—=7
(Landscape) . A Y LUV « Hifit L — A (Socio-technical regimes) ., X 7 &2 L~/L (D
= F (Niches) D3 OO LNV OHEEMZBEL TITONL Z L2 BEL TS, v/ 1
DT v AT =7 O Z1E U TN 2 RANTER T 28 etts - HEiff= v F
WRBETDHZ LD, BFEOHS - BifL Y — At 0T /"= a VB2, L

> R ATREZR PR IX, BHIRICR W TR T _R& FEEK L LT, ERENRa P AN TE
TW5, LML, EI L I2E e DKM TBIZOWTIE, HEVEmR SN TR, Z0D
7=, %< OEX, Bl LR rTRE/RBIREZ B /e 2548 L, Frfe rlREZR B D3RR L thas
BREMBEICET 7 Vo2 Vv A OFEBEEZITO bOREER-TEY | ZIUIREMEALBOR O
ICT A0 FIEIZL > TiThN A b D72 L3R L T 5  (Frantzeskaki et al. 2015)

S R_R— g E, 1. B, Rk o TR SN AR R - TR - —v X - %
WELIT AT T OAIMEZI T, 4 /7 _X—2a id, HILWT A FT7RFREOHH, 0=
DOFAFECHAR R & H BT 5 (Sterrenberg et al. 2013)



UL ERET A L T\ 5 (Frantzeskaki et al. 2015) ,

Ty RAF—71%, [EEE), Fa—N)EB—va DX ) e - By - XC
L Z LD R 2B ZE%R L, 7> F2 =708, = - Hifvo—a0%1k
T DENE L TRELE A D (K2-1),

2-1 BERalREE NS o avIz BB ILFLARLE A (MLP)

Maoro-Level
LARDSCAFL)
70l
(SFRy—=TF)

Meso-level
(REGIMES]

AUl
(leir—L]

Micro-ievel
(RACHES )

=HOLA L
(=uF)

(HHFT) Geels and Schot (2007) .,

fhex - A Lo — LR, FEOSHERE 2 F Dt - BT SR, EAT. WIEE. Bl
DR SN D, HERBEERNICHS - HifffL Y — o (BIxIE, R - B, &, FEa e
DftE - HfffLo—2) BFEEL, 2ot - it O — L0 E/ER A8 U T, 2o
WEIEZ TS, e - Hilf L o— A%, BEDOREL EoLEMEIZIG U TRt & B
B A ) R—a 07 a2 %E L CREETFIMCRE L, REMZFFS, LV IR
IRAESIRIA AL Uy Fi- R AR 7 RIS HHEL L, ZOHBLIC K Y, a2 v 2T A%
AR VA, RNEERREDEENS, BIKDOU AT LAOFHBE T 0 ATBITT 5, =0
7o, - HINL Y= A DRTIThIL S DA/ X—v g UiE, BnERTHY | BlfF
TOHMAEMES 52 L L0 iTREbEE TS B2 AbaRE Lo R —E
PE - fifG - TEH T AT L), TORER, BUFET D - HIRF L U — A3 FR TRE R RIC
*f L CRaE & 72 5 ATREMED i\,

=y FiE A _N=va AT O/ EBEOER 2 BW®R L, =y FREIEBR SN
. BEHINARERE L ST AREEAREY, ZOEBTAIHINS A /= a v (Flx
X, FAERRE T RV X — (TR D4t « HF A R— 3 ) 1, BUEO LR e thas -
Ly —2o (BRI S0 _BRERBLPHT 2 AT A THR S L= xR — 0t
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EHIFvY—0) ZRIRTLENNG, bEVEELZTTRESNDLIZ L ERD,
DEIRRHEIZEY, =y FTAEENTAENRFE - IFBIOL DA/ X—T 3 U,
7o & RT3 I BRI VR F R CTh > T, S BICHER - BET AR D 5,

2/ a LV (= FRFE), AV LUV (s HIF L O — A0 E) . v/ r b
N (=R =va DL 97 by RREIEBFE) OThEND L~V TOMHE
EHOEEZER LI b DRV AT A hT Vv aryThd, e - Hifivy—aoh
TBIOZET—EOBRIRERTHY . TN =y F - A /"= a VORMA LD T
2O %. (Windows of opportunity) | &£ 7 (Geels 2004), Z D X 5 7 BRBAMRIL, fH2 -
Bt L — DTNTET 2 BURHERF G M) (RRESIRAAME) | BIEOHIN DI S | A DI,
ek DZAL (B 21X, {HEFH ORIFO2L) o2t (BIAIX, EERBG) 2REN
JRIRTHAET D (Geels 2004; Geels and Schot 2007) .

(2) Bk R& A — v F B 8 (Strategic Niche Management: SNM)

SNM (&, FHi il RE 72 B IZ T 53 2 i e BBl Ot b O & s O RKEfe
EHMET DT OOBRET NV E LT, EERmRFF e HEmE e LTHES L7 L—2A
J—27TobH (Kemp etal 1998),

SNM DFLNE, A /= a YR Z DT V= FABIKAICERT S 2 LIk b,
VAT L TV va VOEBBARICRL LV RIZH D, = v FIE TR R
DIFEE - HTEBRAE LT, MG CRARARENE LTERINIREEMTHY, =
Y FORCITT AT be f ) =3 VAT T2 B2 RS2 2 L i272D, = v FTit,
T2 —MOMEEMNZEC T, o2 —Y —0WET LBl L R EEn D (Schot
and Geels 2008) ,

=y FIE 3 BEBEONERN T mE A Z28E U T, K- EE S b, JeIc#IfF (Expectations)
EEY g URHBEICEOR S, A R 3 UIEENC T S T EREF A BRI E NS,
D%, TNEHEBIELRT 7 2 —OBME B LT, TO-EOR Yy MU — 7 PHEES
b, MBS EIERZER - WICICBWTEE T X3 Tbiv, Thz@l Tt /X
— 2 a URNIER Y BFEO-E IR L O — A L ST 5 2 L1272 D (Kemp et al. 1998; Schot
and Geels 2008; Raven et al. 2010) ,

- HIFL D — AR E T RAT—T 0D E#HBE L, Fikt e VL%
BRT D7 7 2 —DOWFE & FIFERERZHMECAES T, N2l T HEHNRLETH D,
Flo. =y FERMERITHETE L5, BEfFodts - i Lo — 2 0RIROES 226
RETDHZLEHHMETHD, TOHEE LT, MB (Widha/r L), e FFED K
IR 7 e - 5T 72 &) SRR ORBIEHO@RZR &), 2530 (e ya v
DER) . BURH) (BUFAIT NS OIEROKIR 2 L), bRy GREIEEIZE DO ZFF R L) 72
FiR % 5 (Bosch and Rotmans 2008), SNM |d, Zik/e= v FIZHITH T 7 X — Dk &
MAEERZDWTHZENRARETH L Z EICRHEAH Y, ZOWERIZEBWNT=y FOFRK
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ZET 2B D& E2 BARMET 25 2 &£ b TE %,

BV 5P ay TR U AR (Transition Management: TM)

TM L, BHECEMIN/ZR N7 Uy a ViR ZBUR DS IRCEBLT 5720121, FHrLwv
TNF U ADT 7a—FRHETHDLENIBMNOOHE LIEEZ T THD (Rotmans etal.
2001; Loorbach 2010), HERDEFFHLOD kv 7 H 7 L RIH G o AH B0 AT
T2, BHETRMMNRESNEICHICT 270 0ETEE LTIRALR S 5

(Loorbach 2010), =&z tkzET A kL LT, RO A Y v b (GEIGH., BKEY, &
M7 7a—F) LREREBRO A Y v b (BERERSIOEHR) 246 L TM 232
RSN, MU TarEEOXIITHNRN= T HPCERESYTTNS (Kemp et al
2007),

™ I, #ESEEICLDIRHE D a O HIERE, Hlg - Bl - @O LYKy S
NH<IVFLYL - 73/\?‘/%0)1‘?*/*\!3’9*5@ HIEEmARaisE, v 27 LA /X
—armiBlk, NIV a v EREBUEE LY %flfﬂﬁ}: LCTW5,

HNFZAETNLELTO TM 3, Bk, R, EROFAEZ® U T, i - BIE L
DEHEZR T o A2 B L, FrftrlRER T~ 2 &2 A E LT, S ERH O
HEMEM. M7 ryya s BEoEM, BEBCRF OR A 25879 % (Grin et al. 2011),

ZOTREATTM VA 71 E LTIRRINTVD (K2-2), TM A 7 VT, Ty
ar BV aroEm, FT7rTva DA AR N T U a URIBRORRE. T
YUY avER, E=42 ) 7B XU EOFEMR N T Uy a SRR TS L,
FET VX=X OL ) RIEBOMEVIRUICEAEEABLE TR Iy Yvaralin=y
795, NIy a T AEENMEOERET VAR RT D EZ LICRE R R
v "BHY, ZOEFETNAERHNWTHEEDORY N HEHE L, EiEHIZ o S D083 2
TU % (Weber and Rohracher 2012)

2-2 TM DY AL

Problem structuring Strategic
envisioning and organlzmg (emphasis on
transition-arenas system,

culture)

eveloplng

ustainability| Tactical
Monitoring images, (emphasis on
coalitions and| Subsystem,
adapting joint transition} structures)
agendas

Operational
Mobilizing actors and (emphasis on
transition- niches,
experiments practices)

(HHFT) Loorbach (2010),
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(4) Hiffi A /~N— 322 AT L (Technological Innovation System: TIS)

A ) RXR=v a3 VOB ERET HERERO 1 OlF, HIFEEET L2752 8D X
KL, T 20 THD, ZHTED ., VAT AORECHEEER 23T 2 R E Bl
DIREAEFELIZD, METL2EREZSITLIZD TH2DD0T7L—LT—7 R TIS THD
(Wieczorek et al. 2013), TIS I%, ¥ AT LDOMHERIEFR L HEGE (functions) ., £/ 2N HD
BRI OMANERICKT 550218 U T, RIT D80 27 LGS T2 BOR T AR
AT D, VDT, FEDOENORIE I X OPLE A FLE T 2 BRI AT 2 15 H 2 fe it
L. BORWIRHG 2R 52 L 2 HFF L T % (Jacobsson and Karltorp 2013) . HFE O HA;
VAT LD - BEBEO ST G, S OICEAKNRRERER T H LN TE S,

B A7 LOMENERIL, 774 —, Xy MU= HETHKINL, 727 %—0
EANDXR Y NU— 7 Ok, HIERFEEE, MikoHEE4 B U THEET S (Jacobsson and
Bergek 2011), ¥ A7 LAORMUZT 50 & BRI B 27 L ofgE BT & ikRef
OHAEMERZSNT 22 LK BORNEEEDH LBV AT A~D TPy a v
R L CEBT D720 D ELEZREFT 5 ETHMICIEM TE % (Weber and Rohracher
2012), %< O TIS WFEARS, FARREZ FLF—Hi D X 5 228 LB AT Ao%d4; &
T A AT RIgE & LT 5 (Jacobsson and Bergek 2011),

L2l b2y a UBIEIZBT 5 20K 5 A RIS b3 53, TIS 134 E DT
WLV TERLSFEELXVDYV AT LD TPy a0, e - HilfL o — A 0RAE
A7 2 b & D BT, BFERICRHLTE RN E WO [RA & S (Weber and Rohracher
2012),

B)FRAlREMER S D a DR IL—LT— D

NT v Uva ik, Hi o LA FHRICR IS DT o TRAT DS iERED
WA R DR TH D, Lo T, FABETEE LWHIRA~D TP va &
1TH720ITlE, M7 Uy a COHEMNIRE & FALSRE L RRFICEE L, £723 7 v d
~ 78 LoV ORI A BFERICEE T DML EN S D, FOEK TR N7 P a
YOS T L— LT — 2%, BURORBEICOWT OS2I, %D TPy
PRI & Z DFIELZ RS DR R oA B2 b,

FRGerlBEME R 7 > 2y a U &AT D 7o dIid, EREBMICRE L72BOR Tk <. BdE -
PR - Fhx - Bl - B - SUER E R RERIICER T ABRDPLETH D, £, BN
IRFHE ATREME A MR T 2 L bBUR ORI A RET D HEREHR L0 D,

BUR OB 2Rt 2 iR T 2720121, ETHAREN LA TEL VAT L - T
Tva v OEMBERINIMNERD D, X 5T, ORI E STIRIC KR T & 5172
BOR & —BMEEMT 5 RN ZRECR A R U ~8 < R L~V TOESRHR G N EE T
D, LV, VAT A TV Ta BT DL, =y FTEOT AT
L30T (RIEREER) 2B8E 2T, TOV AT LARNICHEMET H AT — 27 RV Z—0D1T7H)
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Bz bl 6T ZENEETH D, iz, T b HBUL SN BORHEA ORBRZTEH L.
~ 7 LNV OBRKEEBEL QW ZERKETH DL, ZoME, R LEEICBNY
THIAERICEETH D, L7n-> T, REINGIL, BF®E EEICRT DR rTaetE b7
VvaryE¥EET 5,

22. FRERERICETAFRARIENS OV Y

RTEICATZ X DI, FHEATRRIE R T > Vv a VO ERDHT 7 L— 24T —2 (MLP, SNM,
TM. TIS) 1%, FEEFREEICIHIT DUERDOBFEE T VO R BLE NS e - Biir 1
N—T g COREL ZORAIEDOT-DIZ, FlEEZ T LIRS EHA SN TETE Y, Fifit
ARSI DA AAEAZRIE L TETWVWD, 20X REANG, AFICEEL T
L7 VT HERT 7V D% E EE (least developed countries) (26 F T Ui a v
D7 V=L U =7 OEMNRS ., ARG EEICK T 2R N7 oY g v x
FHHRTDH, b LUIAEFET2BZRNOMAEENZ3 T2 2R AHTHL EHI LN
TW% (Berkhout et al. 2009; Byrne et al. 2011),,

UL, BZE EEICBT 2 T v vy a VBT 28 it BE EEOER oM
DL HERB L OO 7 L — LAV — 7 22O EFEMEMICHEHTHZ I3 L E ST
W5, BAFEE EENCRWTIE, EEE & I3RR 559 W EZEE . FERA 2 EHL @
BORH « BN LZENE, ERMHRZ DO FHt & B LOMATOIREAM R ED L H 7, =
1y, SUERY, fRFR, BORISREDRFIET 2 L s Tnd, S Hic, BisE EEITE
L OJEEE L0 B EAN, FER. RO~ OIRIFERE . LD DI ANER B OEB
LAY 22 2 B 723 (Bell 2007; Verbong et al. 2010; Lachman 2012) ,

Fo, BFE EEZ O ROSHE TR Z > TV A ZRIZLIRT L 0 I 5 0 <
BRx TR EALD R AR OB CRIRFICE Z 2 SRS Cn b, i, MEo ¥ 1
U, BRAS . BHES D ZARIEDS. TETEREIES S K CREBR L7CBARIERED L 2T b e
STl EEERLTND,

S—n Yy NOWME 70 FREZIRY EoTHD & BEBLOMBEL MBI 7-DI2, Fk
SLBR (end of pipe) HkME2ND, YmE A LB DA /) RX—2 g R0/ 10—/ LSRR E
WCRIET DIZDDY AT L o A ) _R—=2 2 VIBITLTR22oH 5, Lo, BR&EE
T, 2O ORMET N TICRRHCEm LT Y T TORRELRMIRKZLE L LTS,
ZOXS ST, A THREEZPLICEM SN TEIEMLP 7 L—A V=2 %2, D
FTEHRFELFEOREBICEH T2 LITH LW 2 A2FK L TWD (Hansen ef al. 2018;
Wieczorek 2018), hT oY gy « 7 7Xu—F 2RI S8 58T, BEx RSN, B
B, BRI ORRE L =vF, LY —A TV RRTF—T BEMWREDEER
a7 MIESWE, L0 BIRRRER O L 27 7o —F 6 OFGE LV IE, FERERY
R TAFa U ENMTHIEZRWTHIETHD (Geels 2011),
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PEROMIETH, ZOX D emiziE x, HRE LEOFRAREE N7 Py a V&R
M2 FIEICBET 22 R EFIBRE S TWD, BIF@R EEICE TS F Ty a Uk
DR LN EREEIT, L TORNZET b2 (Hansen ef al. 2018; Wieczorek 2018)

Bo1lZ, bR FUva AR =Y ThD, LU AEM T LLERICE EE
59, 77 2 —MOBRLHIE AL T, Mk, /e — L2 —/VE TRESATRESED
0. ZOITH LIIARLENE 25T (Raveneral 2012), 7=, = FORFIZE N
THMLT LHHUIK L~V TORBICIRE SN DD TIERLS, Zr— VLB CER T 25
ZEbLHV1ES (Coenen and Truffer 2012),

FHATREME O R L = » T 13, 7o — LRk & HifoRh o TRES LTS 2
bbb, A FTIHEH, AV FMEERHGPEROR Yy N =7 217 TlERl, kv rnm
— /e Ry RT—=ZIZHDRB¥ 5TV 5DH & W) EHEER RO T, HAD =y F
FIR S 47z (Verbong et al. 2010), = v TR U — AT, #R & e FEIEO N0 [E 5 & B
RV =V NITEEICME L TWD, Ll 2ZhbeD U U r—URED X 51T
BEL, FEA=yFROLY—LA LD T at ARG EE L 5.2 5 IFRHATH 5,

Fo, WAMEEZFIL, A4 F THENEMMO= v FEBEOMICEAE LizA X F O
RERBRDOWICHE LT, ZNUCE-T, 77U o ® EEICBT 5=y FH
TN T DA ER O MBI 72 @ MK E & 2 O X ) el FEOEEMEN RSNz, 0D
L MR L,V a— L OHTTST O Y % ke 7 7 (Jatropha!) R—AD A A
PREL O BLHAEPE DHEREZ 151, PHET 5 Z LICKRE 22 % 5 2 7= (Hansen and Nygaard
2013), VNG OEFIOEEME, MNP ZINBERA~OIRGENE, UV o r—ontind 2 &
%, #lk (Local) DBLENKILIILTWRNTZDTH D,

EEC, P varoist rIrYvary s Fakv Ao hlEEANC, AT X
D NGO WKEFEIIBTLX Y/ XU T 4 - EAT o7, Bi#mE, = RUX DT
o ZTHIBE S 2 B E AT Z LT LTz, LarL, NGO &4 T » H OAKEFFE— |k
F—lE, VO AR G2 5 LN TEDRAIROT 7 X —H RV IATL T EINTET,
LU= ABCIC RN B E 52 5 2 LIXTE o lz, TORE, FHgiaTaEE F 7 v
UvaryEFEBTHEW ) BEXER S V20> 72 (Loorbach 2010) ,

B 212, LU ADRE « REEMENET N, =y TFOL U — LD 2 E S
X, NT7 02y a DB DH AN =X AOEFRICARF R TH Y | LY — ADORZEMEIL,
FiferlREME N T Vv a COBRERAHERMFTHDH Z LIZI MLP P SNM O 7 L— AT —7
BT AR HiHETH D (Hansen ef al. 2018), BEFE EEO L O— A%, —#KE9IZE
HEDO T FX— R T, BEENMELS, MEPREBIZH S Z &2 E W (Wieczorek
2018), ZAUEEIT, BURK - BT ARLEM, BUFTBIOIREE S & IERhtk, BU#L
HlOHFEHBITORMIZ EIZL DD TH D,

FRPMICIE. BIRR LEOBRW T =< AR T AT AR LY —AE, =y FRREE L

T RHRAAS ARV XF—JR L L THER AR TV DM TH S,
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— LB E T A RERDH D, Lol BEE EETERINTZZ< DT VY
3 W TIE, 2O XD REIEDORLEEMN, < O%E =y FREICEIT 5 KX 2EE
LD ENRENTWD (Verbong et al. 2010), Bi¥E EEICIH W C =y FRILET 57
DI, HORED LV P —LDOZENLETH S (Wieczorek 2018)

B30, =y TFOEKBIEHRET 6D, flxroray=r NLEDOK T 1
77 AOEREIX, I3—v v R XOXRIZE T D=y FHMOILH SN F — o L1387 2 H AL
WONRE—2Fbhleb L, TIIWCBTH =y FTOERIT, L OFAREENT U
2 ORI L > TR ORIl & & HITHFZEINTEHY , lx OFERBOFEO>E N E
B L 725 TUV% (Schot and Geels 2008)

—J. BARE LFEO=y FORMIL, EROTLDOORVEERT T v 74 —LE LT
D=y FEERTLHOTIERL, BICH#RZH, 772 —HoOXxy hNU—7 DR E =
FHNTELC LHFOREZATREIZT D, B—EROL-VLIZIRESNTND Z EREN,
ZOw, FREEEICBTLEA 07 ey =7 NEOMEIEROERHERMEE & 2172
LAUZBIT D XV IENT =AU =27 OFMHFIZONTE, 1Z& A ERDILTH RN,

ZID DIRMRIE, N RAIIRYEAROD T2 6b O FER O BB & FEER O /T 72 B D IA 7x % 5
LTW5, PR B A 1 = X AREBEMBEIC L - TEESNLI T rY =7 M
FoFud=r MRS LIZF e METHRIZBWTITAEXED = kéz%b<\
NFEAITIXIRNZ & 2355775 Tv% (Lema and Lema 2012; Urban et al. 2015; Marquardt
2015),

ZORBOERIFRIL, HIBRA O, HEIRER. A 27 TR & O R 2
DRINTH D, %< OHhH, FHHNSE R —Oh AN, ZREICE > TRERRETH Y . I
DORIEERET D LD ERREND, 07T AT, HGFHREORDMEL, BROE
B2 B L 22 T2 8 BRI T AR TV LWETEL 20 BBk 2 %45
ELTWD, RIT—RIORIIZ L > THEL S, R —I3M A OEH Z1/ED 3, Lol
4 E TOEBEBREORBRIL, AR NE NGB S, TERE RS W%%%MT%
5L ERLTWS, EEWMAOTEBIZE > TEITESND MO T 7 & — EHM o Rk T h
PEEBRIT, ZOLIRIAFTITAZILSKRLTWAENTFITHDL, I HIT, ZidE
B &7z, X0 Rt aTRE 2R B RIE~D b T Vv a &2 FHREICT D (Wieczorek 2018) ,

ZOXSRBENG . BRI, ERE EE~OIROH Y H, ey =s FoT
YA U HEEBET HULEND D, 22M &R CREBES NN AP GREL, @S hiT
J B = BE A, HREEZREZIEL, FTILOWEVRAET VEMHEE L, HilkoT 7 ¥
—MMASD=—RZh>T7a Vel "Vaesib EFA I L2 mTHENEETHD,

Fo, BT EBEERIE. 70 RAF—7OEEL XL EMRICHMET L2 ENMETH
., BHIOENZERT D007 a0 — VRN EIERAT2T-O0OBRNYENEETH
%, EFRERIL, BHEABELZLVANIEHT 22 LT AEOANES L RAESE
ERNOHIE EFEODT, Hix RRENZFHmEL., N7y va b ZRETH2IENTED
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(Hansen et al. 2018; Wieczorek 2018) .

KLV OBRNEE L, FR e 7 vy a VIRIRERET D720, Hix oA
BEERNZEE T OMENDD VD APEETH D, BEERIZIX, HIE LoREED
KN, BT (A7 T BIE, b, &%) O, G2AbNy AT LB T 5
Foe rTRE R IR SR ISR T~ DAEN I OB ENEE N D,

23. AEELEOEEVERICE T RAIGEENS DYy

FEIEW L, BEEEM A IUE, B, B E s L, B 2=2Y 7528
BT %5 (Mihelcic et al. 2014), 5D 7 ¥ A%, AlRERE 2 1ERICHES AR OFEAR
BEN 72T b O TH Y . TERME., @FEm. Rl CHRIEZRBREE 2 RaEd 2 EHE
Te B A T, X 2-3 1T R Ze — R BESEM A B A 7 L (Solid Waste Management) %
LTS, BRI T D —RBEFEYORAEPRIL, FJE, PaEmR., Ex - fIREE.
KRNI - BEBE R ENGEND, —REEWEHE S AT L (Solid Waste Management)
ELTURESNTND & ZAE, B2 —fRBEEDEHEOFINTH S (UNEP2005).

2-3 —REEYEETIOLR

Integrated Solid Waste Management

L ]
L ]

Solid Waste Management

—| Combustion —

¥ T | Disposal
Transfer

Waste : |
Eeduction I N Materials |
| Recovery
|
|
I _.f
I — | Markets
. - Rk N A
Generation :‘: Storage »{ Collection —|—»| Composting —
|
| _/\—T
| T
| |
|
|
|
|
|
|

(HFT) UNEP (2005),
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(BRI 7o — IR FESEW B FRIE, F1RLHE (end of pipe) HRBSTL O 2B T 223, Z 0D
{BHE 72 — R PEFE & B b Fifoe rIREMEBLR OB | 4R, FRTTIIRIE 2 E D X 572
BRI AL, EATIBEIEYE R (Integrated Waste Management: IWM) <CHFt Al HE 72
MAHIFEFEY)E P (Integrated Sustainable Waste Management: ISWM) & W\ o723 2 FIZ481E
LT3,

ZOEIZB N T, BEABANEEY £ ©F L% — (waste hierarchy) *Th 5 (X 2-4),
P =7 L% —%, RELEMICHEFEM O EZHET 250 THY . &V bITHEEY
RAEPRDORR % 187 7 24 —DREIVEZETH L, ZOBEERLIC LIZBOROERIZ LD |
PEFEM R LR DRk 2 127 7 2 — D hdviThoniud, BEFEpORE, Eik, VY1271,
WA EZEOT ZENTED, ZOXIRIAWVHEIHZBET 5700121, FEEYECE & &
B S EHER L 22 0 BEEMEL AT LD H bW 2 2 B E T 50BN 5 (UNEP 2005,
Mihelcic et al. 2014) ,

2-4 BEEWYEIS LI — (waste hierarchy)

F
:

Most preferred

:
N 4
A\

Disposal
v

¢ Least preferred

(HFT) UNEP (2013).

 BEFEM B =7 L% — (waste hierarchy) %, MM FEILF{A (European Communities: EC) 7% 1975
EO THEEYPSAAES ) ICX VB LZLOTH Y, 1989 40 EC O [BEFEWIZET % 1
HEERS  (Community Strategy for Waste Management) | O CEAINT-LDOTH S, FEIEYE
T I NF—TIL, BESOEEIIESNWT, 20RENDRN (D) 2HEENRKRE W (B)
ETOSEMBOT 7T E LT0D, 205 SOBFEIL, OFEFEDPEHEOHIR, @80
BAFH . OVEOEINIE LV a AR b (@FEANC X 5 =3 X —EI QNS Th 5,
2008 4E1Z1%, [Directive 2008/98/EC on waste (Waste Framework Directive) | 23R S 7= (ff
PPESEA 2006)
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BEFEM b = T VX — RO FEBL L OFERICBEFEMER L AT L0 H 6@ HlH A% BRE T
LMBENEN DS EIROFEAMEEDEHE IWM) OF 2N EHELEZ, IWM X, BEEDE
B 2T N (BEHOPEHNOIE, B, VA 70, W57 ) ORIKRNEDREL

ZTHEVIRINDS, FEEMERL AT A L VAFBNICEZX L7 L — AT —T Th D,
MAETIBEEDE I, BEEYOTIL, BEEYOIUE, Wl XU % RE OO R
e RTREME, RRIFIEBIFTRENE, A2 BEEEE T2 2 L2 B E T 2 EHANME %
PEFEME B AT NMIAIATe, TWM 1X, BEEM O, BRA. U1 70, IR,
ISA FH A, BV OIS ALY B Bt kR & MU A T g U ER AR DT D Z LT
Ko TERTE D,

AT E RS AT K%, BIHMOWRBIC K E HKFFET D, VA 70 LHSIAL O
HEATOTWDEIBERE VA 7 v, JEEHME, HINZALS 24T > TV 5 BIRIRIL, £ OMER
MM B HAREN B D, EDTD, MAEEMER S AT ML, T XTHOTr—2R
I CTE D2 HBENRRKB OV AT L EITEVEES | TOHIBKOREEZZBET 2 LER H
% (Morrissey and Browne 2004; UNEP 2005; UNEP 2013)

Frfoe Al REZR AL B I BEZEY) B (Integrated Sustainable Waste Management: ISWM) (21, &
O DT FHETREEN I STV D, Z 2 TORfe rlREMEIL, HAMICEFEDEH A 7 3
YIREDE LN DD, LWL, BEOAT v a CEFRFICETTL2ZLICXD
MABEDLETIERLS, B—0T7 7n—FOFELHAEDLE Th D, MERBEEYE BN
7T 7 a—F L B BHIT, AR X OSBRI Z R/ NRICI X 72 3 5, RRIFH
P E R RAbT 5 & Th D, ISWM I, HAHIBEIEWE B & Fific rTREME DR A~V #iTe
7O H S N7=ET /L THD (Marshall and Farahbakhsh 2013)

ZORERIE, W OHEME, ke, MER, EERE I, BREERY. BORY el
¥ KO SR 2 & T U) 70 BESEM A BRI B4 2 T X CO MBI 2 R R 1 72
TR AT S, ISWM OBE&ICIX, BB e =T L% — BYE AR Aahik L
R ENREENTVD, OISO TISWM IE, ZOHFEELE LTKRD 4 >0%
AIFRZBET 5D« OXFYE (Equity) . @F 20 (Effectiveness) . @M (Efficiency)
@Fsfe rTRetE  (Sustainability) . A FEHEIL, X TOMRIL, BREAAE OB H ) H#Ed) 72
PEFEMELL AT LN T HHRN DD Z L2 BT 5, AL, A Ih 2 BEEDE
HEF I TR TOREEDORERBEEICORNDL Z L E2EWT 5, 2hRMIT, +XTo
PEREM & RS 5 2 Lk, s, DR, Rt e EE L, At r XL, a2 A b &
%/J\BE% Iz, BIROERZRELTDZEICE > TIThbNb Z L2 BT 5, ik

RIX, BEFEME LY AT ANBIMIORDUIC S O B, BREERY, HEany, RRFEHY. B,
%&%\&ﬁ%ﬁﬁ#%%ﬁﬂwf%ékwo_k%%%ﬁé(MMMHamamMo

ISWM Ti&, &V D ISWM [T 0b 5T X TOFFERRELZENT 5, AEBIUR
MO FRERE 1L, BEEYEH XA T ML -oTHE %%itiﬁ%%:%@%%ié &
X, BEEME Y AT AOHH L BEREZR YT 5, KT HV AT LEELTZD
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Hie D AT NEFE L FR rTREME O 2 AH BACBREAH T 2 BN B S, BARAYZ ISWM
LiE, BEEYORNOTNOT X TOBMRE OWEE) - [TEIZ BB L o>, EENEH I AT
DB E RITTHREZP SN L, BIEMR AT A &S Y DR, fha3Ub, %

fiv, AEAE - HIE, RRFA R BN 2 Fio rTRE R R R D EEE S TEH T2 TH D (K

2-5, Guerrero et al. 2013),

X 2-5 FGrlRE M EMREYMEEETTIL

(HHFT) Guerrero et al. (2013),

ko X5z, FrgirTRetEds K Ot rTRE 72 B I DML I T B B~ B A 5 2 T&
Too ZOXRIRBREERT, BEMEHICB T 2R RSB banTEEBEZ2H
N5, < OR%E EETIE, FLEEHEN IR, (BN ZRREIEDE S 2 I TH
ALTWZRWR, ZOR IR THL00 ZEBEEY © =T L% —CREEY R EDERTT
Pil 7 E 2 &89 %5 ISWM Zii UC, BREIH - AR B2 R/ MRICIIZ L 9 & LTw
Do

YR EEICE T D ISWMICBE9 2 BEFIFFEIT ISWM 2 ERRYICHREES § 5 720 Iid
SRR EBRE OHRE & REYEFLY AT MR Z T HE (Flf, B, 48
b, Ak - S, RFER) OEELERT L2770 —FPREETHLH T L2l L T
W5, LD, Z< OREER EEOMBREN R EORRNI AR EZEET L L. HBEDE
BZ 237010 D8k % 7o R E BAGRE D 1 /1 M O8I 5 BAGR A TR 00 5 FEAH s R K O 23 BB T
5 LHEHf LT\ 5 (Shekdar 2009; Wilson et al. 2012; Guerrero et al. 2013)
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L2 L, BEAFAFZEIX T ISWM I % KT T EREOMRICE SN BN TEY, £0
& 2 DER & LRk 7RI EBIRE O BEBEMEDO SHTIE AR +0Th D, &0 b, ISWM 23
WTRKREREELE G 2 HHE - BURRIMBOEER W /172 & D8 L ORRO W8 R+43
Thb,

TOXROIREEEEZD L. H%O ISWM IZBET ARV TIR, B aTaer T v
V¥ a RN OOT T u—F RN THLEEXOND, BRI REAOT V-
7. L0 AN TR 2R E, SUIRE T OFELE X0 IAfICT DR eEE R 7 oY
va VRN S DGR ETH S, BREE EE O - HilfL O — AD0EE A 2%
B, RROIRICBIT DHIEOEEREE, 70 RAF—7 b OB O L iEE
ODHREES, FT vy a OB T E U TCORMERTREMORBETE v AT A & OFi4r

OME 70 & &R E EEOBEFEYERICEAT 2R ANMLETH D (Wieczorek 2018) ,

24, VYU—FHOIRXRFavDHREEHRESE

ATE TR L= & 90, FftTRErE b 7 0Py a U oRik i IE R A R IEM S FLIC R
WTHRFH LTV D 2 &, amFetE om0 Ef Ch 5, thiRmtE & X, Rl T
IR ZED DO E TORMZFIRTE 5L 01075, RUIAY TRHNIZHE R
WHLp AN TOEFE A FEM T 5 (Pacione 2007; McKenzie 2004) , fE2BOFRHeE D8R 23 &
HEMBEZF, VAT LAOFGEAREMNE R T v a UNEZ Y, FOEDICKE S ERTANE
RN AT LA (MEEEHE) LBfRT AT — 7 AV —DiTEE{LTh D, FEAR
PINCZ D2 REBEZ RN LORAREIE N7 Vv a VIFREDRKETH D,

TOX DR ARENE N T Yy a VAFSEIC K o T, A - HilT AT AZBWTEM
ORI ZRZEALTOND T Py a v OEMERRES & D2 0 9 < BT 5
TENTED, ZORED, FGEAREIE N T U a rOERSHT T L—2LT—7 (MLP,
SNM, TM, TIS) Z2FeiE[E % Hhkx 7o 538 Cul FH & av, Frge TReElc 3810 28 H 72
RERRLTWD, ZOX 572G, BARE EEA~OWEH ZERIZ L TV D,

LU, Jeite[E & B 2% E EE OB A OV GMBERORE, L Y—ADRE -
REZEM, =y FOREE I NLERE) o, HnBLOoh 7L —20—2 %20 %
FEICHEAT A Z LN E SN TN D

F o, Pkt ietE &2 BEIC AN T Rkt rTRE 72 A OBESEM S L L | FRgEATREMEICRIT 5
Fex 7e B ER AR L TUIWDN, TOBEREMOX A F I v 7 7 BB EM X 0T =
TR, L 0bir, BIRE®REEICE O CTEETH DA ER (EER /172 L) oM
BRIZ L D=y FTOREX 2Bl A, 726 OBR & HIE - BUR & OMABEERAN 4
IHHE SN TV, ZORIZBWT, BEEMEBICKIT D4 2ER MO AANEH D5
W0 0 0T WA REME R T oY a v - T u—F R B TH L L EZ BN D,
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Bz, BB EEICBIT DR ATRENE b 7 2 P 3 USRI, BRSNS T v
Via ot [HEEREZSIT LD S%O T Py a ST TEREOR G A6
PERTZoovarOpii7 b —AU—7 ML, @Y7R00 FEEZHI L, FiEMIZs
BrL CTWaAIIERZ W, — T, 4%, @ EEO7 7 2 —NESTbORNA R E 2
T, EOXDICHEEMERIZB T ORARME N Yy a v a7 A TE 0L, 1F
L ETDITW RN,

FRgirlRetE h 7 Vv 3 LB W T b Rkt rTRE R M G RIBEEME BB W TH, A D
Mg A2 BB T RETH D T, BEICZ OFR TR ST 5, BFE EEICBW
T, AFETO Ny TH T UHREBERP S E D EEE2 KM EIETWRNTZHIZ, EFEOR
AR Z TWDHT BIRRICB W TEEMICHITS L TV RN EREN, ThadET
HI2DIZIE, TOMBOBERERYEH L AT LA&ROMEMEZIEL, Thzmt T, £f
BEHREME R T o Py a VT COREAYTH I ENEETH D, £7-. i almerE b
TV a ST TC, BEMEBIIONDAT 7 E =B, EOLIICTIEH T HD
AT HITEVE LD ERZHIRET 5 Z L NEETH D,

IS ORGSR & BET 7 ¥ —DITEV AL ER A2 E T 5 2 LT, MEA AL,
BT 27 7 2 —MDOxRy NU—27 L IR RMEST 2 Z LRTIREIC /R 5, RS O PR
D DHILOBEIYEIL Y AT AORRGEINERE TE | BHIZA - 72 A 25 R 235
BTE 5, £, THEMEROERENS, BEEMERICHDL T 72 —2 LD L 5I1CS
M-S HEL2ONLLNLLITD, ZNDDOHHIZL > T, ZOHkO R rlEeM:
N ooy arOTFFA UPHETE S, 612, G EECTEEREFHEZ R LTY
LHHEE - BURREEEH IIC O R OGIRR T2 ENTEDL EEZI LD,

PLEZEE 2 AR TIX, BREDERICBIT 2t N7 2 a Uik, THEEY
BELY AT AORMEBEOIEENS Z DV AT DB T D AT — 7 K F—DITEIZEL
O T, MENRAESFENRER T 5. (b oMEr), M7 nt 2] LER
4% (Martens and Rotmans 2005), A FICAA Y « VY —F T = 2F g &7,

2T U OBEFEYERICB T DR N7 v a B2 L0 LI T A T
ITRVON?
ZHNEHLNIT D702, Fied 32087 « U —F 7 T AF 3 VERET D,
O RV T AOBREFEWEHIZB T DRk N T Y g vofeitE - EZERITA
22 (3 E)
EoMT BIRIRIZONWT, v FAS =7 Ly—A, =y FRIOMAER B L UEE
EIELREN SO D, WL LT, BHEREOSINIEANR S 5~ LT L
~JULELE (MLP) ZHW5,
©@ RV T UABEFMERL AT LAORBNESE & OEMRRIERFIEIIMH? (4 F)
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ERED LB FRrleetE h 7 U a U EIT O IR, EOHURO B[R & EREICHE
BL, SBOFAREE N T Py a VO BEKRINRT 72 a U EBET L Z LMD
2%, ZDIH, AV T UHHFRINOF ¥ T 4 HICESREZY T, [TAHDRI £T /L
AYGE L, EEHENDL DT —HITESWTHITEIT ),
@ AVUTUABEFEME AT ML EET 7 ¥4 — ((ER) oftEEfba ko35
KX~ 2 (5 %)
FEGEATREME b 7 v Uy 3 v OERMR X OREMRREOMIHIZB W T, TUCBEb D AT
— I RN E—OITBELE b b T 2 LIFEERERTH D, BHREITH T TiEkel,
ZFNEERTHEC, BT D7 7 2 —RNED L 5 IATHEILZE ZTONE DT 5
ZEEFEECTHDH, TOD, AT UAFRINOF v T 4 TICERE Y T, BRER
EATBIOGHTET VERHWT, 7o — MNEEFER L, oW &1T 9,
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FI3E. RUSVIOEEPEED IS VDL 3 ViEE

3. RUSUVHDEEDEEDHERES L UHFRAEE NS DOV 3y

A A OHN, &k, BFRE (EEOHEM) 12X 5 ZTHBAEBROHEMMA KRS S
NTWb, L0, 7777V ORITEEO ZHFEAERT, 4%D 15 F06 20
FERNIZ 2 5N 5 L PHISN TS, ZOXHIRITHEEBROEINCE > T, BEBX
OAREAREPRZINE L TR0 | BEEDE P EEREE S T% (UNEP and ISWA
2015),

A Z 271 2009 FEOWNHRE T4, fERO HEFLOEENSE L ORGSR I EE
HM2ATL>25H %5 (World Bank HP), #i{b ORI RV, EBHT AR O KL 5 T4
DOEIFEMLTEY, ZHOHELLKRINE, Lo NRKRERBEEE o TWD, AR - B
BRI ENRE SN TWAS T, XU 520 335 OHLTT HIAE O 10%0 BRI, =
HPET BT TWRWIRILIZ®H D (Kuruppuge and Karunarathna 2014) , £7=, I AUUE
PP TWT Y, HIROFEEHR A F PR SR ENE L TA—F v A e
T BRI R BERYEILL AT M E-TBY . S HICHHATRER T~ b7 0Py
2 RO HLNTND,

7= LULTCIE, K0 FREATRE CRAER e R A T A PR BR LAY (Circular
Economy: CE) BURD—Bg L& LT, EEMEHENLEREHE~O a2 ANEE > T
5 (FEAEAR2016), TEERILRE ~DOBATICIE, RN ZEFRIZEZ D LWHTIENSBEH L
HEFEOITE Y —CEDHE T, HARFDPOLH LV ETR AL LOHGET L ~DN
Va— Tz RROBNRLETHD Z L2 L TWD, T, 3R (Reduce, Reuse,
and Recycle) ~DOFEMBAI 7S MMEZBE LT, L0 BEWEFRERIZHAIT CALXDT A T AX A )V
BEZDEOEESIT L LITE T, AEZMZ T TREEZMZBNTH Y AT A
DELEA ) RX=va UPAIHEND 2 EEEKRT D, ZOOITE, f2OMkL 7285
DHAEATHZENTEXHREMRAMLETH Y, %l U TRIFEN., ey, ik
B, HIERZRIER O RN OEE I N DD OMENEZERLETH D, 2F 0, Fifin]
BEME N T T a UNMETH S (Rotmans 2005)

AV Z BN TH IO 3R OFETE L <, 2000 40 FEFEYE PLEZ M (National
Strategy for Solid Waste Management: NSSWM) <X° 2007 4D FEFEW & B E FEOK  (National
Policy on Solid Waste Management: NPSWM) 73 EZZ OBEENEFBORIC KM S, A%
A A EOHIEE BIET LRI TnW D, £72, 2008 FFI2iE, EHEH I OEL H Y |

22U F o Hi%. 9J0 (Central, Eastern, North Central, North Western, Northern, Sabaragamuwa,
Southern, Uva, Western) . 23 i (Municipal Council: MC) . 41 BT (Urban Council: UC). 271 #f
(Pradeshiya Sabha: PS) THEK STV 5,

24



3R, = AR Mb, NA AT AR, EIER LTI ERZ BT, DERER S =
Ra=T A LUV, aVRANT T hOBR - BHE - EER LA XETLIE Y Y
Jv7'm 77 2 (Pilisaru Programme) & ZEHE L TV 5,

LrL, ZOXD RERA REBORDFEE - 2L TETWLICHEADLL T, £IEZ2050%E
XRENTH D, &b, REUSHAEORBEIXEATHY . 2017 4F 4 AiZix, 2o
YA anrF—U (Kolonnawa) L5708 THREA EIF STV ZHDBARE L, 19 AR
T3 2 F83R4E L7z (AFP2017),

ZOXIRIRMAEBEZ D LAY T 0 OBEFEBUR D BEFEY RIS B R T &
TWRNEZEZBND, BURE WS bk, Hil, By, = —WF—0ar, Uk Eofkx
BN OHHE(Y (co-evolution) ICKVFEETDLHDTHD, Lo, AU T THHIE
RBGRPHE L TCEICLEb LT, Rt RBEEME L AT A~D T Vv a v
FEEEHSR T RWEEZOND, 20X B AERE 2. KETIE, Rkt rlhert:
T oy a VEERO~ LT oL OB (Multi-Level Perspective: MLP) 72> 5 58T 24T 5,

FRgirleetE b 7 vy g CHEERIE. R BREET DB A B, AR &I, 3
LHYRRRR, HE=PIREMR, FIE S FEMOM BN ESICHER S icths - Sl X7
AL LTRTWS, RSB TR ATREAR BN A L2556, MBEE RIS 5729
I, SO AT A EFHEETLILERDH Y, L2 - HIFV AT A2 F#E L T
BN R T Yy arzEWRT S5 (Rotmans and Loorbach 2009) ,

MLP 726 Do, 2 « i 27 05T, BFEOBSKRAEDO LI F T Pva
VCEBRUL T2 BRI EORBR A L, T 27 OICHE INT-FETH D,
oYy a BT Lt - BN R B A B E L. BUROEE N 2+ 2 Z L1
AHhThHDHEBEZBND (Kern 2012; Smith et al. 2010)

L7z oT, WEID DI MLP O FIEZHIE L, ZhEEZX A T 00 OBEFEME
ROFHNZAT 5,

‘9

32 RS U UBENS : TILFLARLES (MLP) M5

Moo ovait, #2 - HERV AT AW THEA R L UL TRBETAREORET
b, T H—IZLDEROEGHN LN, EEO LV Tl X 5 HEE (O AEH

0 HA Bl Y 2T AF, Bl R — A, KoE, E, R, BRI Lo L)
TR HISBE D G I LB BER N AEE SN T AKX —LEFRZTE D (Geels 2004;
Kern 2011), BIRAEE TR, @ED L 2 et SHEEDOERICHEIN N EBE LR BER TH L D1
HETHY, Hifo4ARE, By, RO XL 9 72 FASRES BT 5 729k, HiFList
DOFEHEOMNE O IRERNMLETH D, T O X 9 RiRikas g s - il 27 203, 7
74— (A, BESLZOMOMERSCT 7 % —H£M) ., HIE (fhaiy - S, Hm, &
1772 0) . Bz, sk, midh. SUBBERSCA o 7 T 7 EOHHE ORI & FE2E o
A2 GRS E T D kk 2 7R R TR S LD (Geels 2004)
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DIERTHEH D, ZNEND LNV TOMHAFEHOZLEZERN LT DN AT LD T
vV a T b (Frantzeskaki et al. 2015), MLP %, f&F R, e, BR, BURMEA,
Ak & HER R E, BRERED L O REREN L VU —LAR= y F LUV EBIT DIEENICE
B 5 2 D KRB O R el 2 R T 2 2 Hiiif 7~ K2 —7 (Landscapes) . &
SHERLE DIT 2 ARHE E 72 1THIR T 2 BRI EHIE, 727 X —BOx Yy MU —27 72 8O
M2 E LT & G ety - Biff Lo — 2 (Regimes) . ZEHRY 72 EERCHLANT 20 B RV 325
FEERZEM D= > F (Niches) D 3 DD L ULinbER SNt D& LTHS - Hiffv 27 4
A TS (Geels 2002), DF Y, MLP (3tha « Hifi v A7 A HBET - DITHE S
NDOHHEEZ ., 3 2D L -UUIZEKRI LTz BT, & L-ULORE & L~V o (Lo fE B
ERIZESWT R T ooy a ViR EFHPB LT % (Crabbé et al. 2013), 7> KA —7 L
A=y FLALE, LY AL EDBRO T TERB L OIRESN T ETH S

(Geels 2011) ,

BARMIZ, T RA =%, 4, RERE, KUEEE), I, BUa & 172
7 A, WRINWIHERY - SIS ERL A & MR~ 7 0 LV O BREZMA G D -2k
DL EHRT, TV RAF—F1LULiE, MLP ® 3 DO L~ LOHF THRHLZELTND
e, TNEZESELZ LT LVE SN TWD (Geels 2011),

LU— A%, BUEOET, B8, J7ik, 5, 178, th2iliEozooLr—F i X
OHHIOBIEDHEZ T XA AOEGERERT O L LTERSND, LY —Ai, BIfE
WL TWD T T 7T 4 A, BRAIZR EOFIEIZ LY BURZMEFFL L 5 LT 2B M2R &
Be TDTHOIZ, ZAbEET L, BIEORRKIFEL L H £ 32 (Switzer ef al. 2013), 3
B, SHHOERIT, vy A EREROMKEEZRD, 2L LI WESE DA
MG ZTERT 5 (Geels 2011),

=y FiE, BEFEOMHS - HIFV AT Mk 28057 Ve —F 2 WA IRE S 22 H
Thbd, =vFiE, BIEOKEM/ZR L U —AhbIEFITAN TV BRI/ L —L, 178,
TEE BT O S A/ X—=2a VEREZ VTS THMIRE L TEHT % (Geels 2011).,

LML, =y F TV UV — AICHIET HBINDJ] (selection pressures) 23HIFEIZHLILT,
BLWEANIC L 24 7 R—=v a2 UREET LREIIMESILOT VR, BUROHGER 7 > 7
AV ENTWDIZD, AIENDA ) R_X— 3 IR LERBER N D, hT oYy a
VIBRRICBWT= T, T RRS—FOELE#E L, LY — ADOEb A RET S
FHERET, Lol, FEICE, Z2< 0=y F - S/ X—Ta E, RO LY — LDk
FI7AEERIHIRINC K0 . ZOILHRITHLE L TWgy (Smith er al. 2010) ,

MLP (X, 2D 3 DDLU LV NOREEER O EHEEHZB U TR
YUV a OENREN IR — T A ERARETH D, =T TRILHA S N—
3 & LT, WERNZRHDPEEINTWSH T, w7 aREOZ(EN L V—LADORE
EEEREL, ChE2BELT=yF « A ) _—= a UBNEET 2A N H 5 HE0R
(windows of opportunities) 3B E D Z & ZHHEE T 5 (K3-1),
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ZD X R HTOREN G, MLP 1%, #ix 2EERR 22 FEINFEIC IV T, TR
hTZrvva R ESTT A FEE LTHELDNLTWA, BIRT/RLEL I, 0D
7 MLP 726 O 55#71%, #h « Hifi o A7 L0 T, BEFOBERNED LI T v
NCHEBR L7 oW T, R ZRESL Lo@fEE8 9 2 &L THl - o7 57201 a
BRFETH D,

3-1 VRTFLA/R—1aVIZEBIFTBTILFLARNILOES

Increasing stmctoration
of actrvities in local practices

A
Socio-techmnical

landscape
({exogenous bt
context) o= Landscape developments Lo »
. Pt pressure on the regime, -
‘: which opens up,
N creating windows i
Markas war ‘-pct;nppncmnn'fﬁmmﬂnﬁ
: " prafn L
Socio- s —
. e
teclmical {4 Scionc AT T
regme A | .' 1
"ol
. Cul Ta
Twc?m’ i

)
Socio-technical resime & “dynamically smbla”. T —
On differan: dfmencion there are cngoing processes| Nim' cunﬁgﬂ D;’.“F“‘i > mmg

Adfustment ocours i socio-technical regime
H émhbemmahgmd.

R
-

Eternal influences i ndfhes i iy 3 ,
(v epections mipetyes) , * A A e e e
' -‘ 1y
L
Niche- V iy
mnovatons ir >

/ 'Mmmﬂmr@mmmﬁwmmufzmmmm
f"' Learmins processes take place an multpls dimensions {co-Constructon).
Efforts to link different slements in a seamlazs weh.

= Time

(HHFT) Geels and Schot (2007) .,

2V T OBEFEYEBIZBNTYH, RIS MM L, HREECBOR. FHHE
REEZREL, BEYRBLZUWELLD EEZENLTE, Ll 20X REHIZHLHE
oI, ZOEITHE Y H T2 (JICA20032,2016), AV 728 Tik, BEIEWE N
BIRBNATON D TO DT AT LOWHERLED > TWD T 7 Z— ORAKR Z21TEN 2L % 1
IEIR RN T VT UBREI ST RNEEZILND,

ZAC DO N ST D L ZAETHIT 52 LT, mMEORBRNSE{LD/H —
CEFFE L, FiftATRetE R 7 Uy a D JEER & R BR S AR T RTREME D B D I A DRE AL
LR ENTED, BIEHMTHLICEREES, FHErEE N7 Vv a oy
W7 L= U =0T 52 LT, e L~V TOBEGRICET 2 RED &M 72
% (Grin et al. 2010),
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COEIRBRENDL, KETIE, AV T 0 OREFEWEHBORICOW TR R AL -
RBICERZE T, ZUCHEIES L7 7 # — (PREUT, #15 BIRE, EER TR &)
=vF FERRL). Ly—2o (i, BOR, B, stk L) ORESRNRZECHA
BItR A MLP O AN S5 (K 3-2),

3-2 RYSUHEREMEBIZBITATILFLRILOE A

Macio-Lewe!
LANDSCAFE)

FERE. AT, Bt
METTRLRRR. MRS
RS

Mo level
(REGIMES)

EHIE. B RIS EtiE.
AAFSA2, IRIRENES

' o -
i - L w - Micigecevel

I &% [NACHES)
oo ®® FEwEpns:
World Bank, UNOFPS, UNEP, JICA, KOICA, ADESE
Pilizaru Proerammel ZLoMIH B E{FHIESRE
LR F IR MR RS

(HFT) Geels and Schot (2007) X 0 FEFEE,

33. RAYSUNEEYMEED ST a Vv BREORERMH

33.1. REYEBIZEITAISVRRS—TELO—LDEIL

AV T OBEFEYERICBIT DTV RAF—7 UL TOREIT, AN8N, BRHFK
£, BHIC X DBREER - fEMRTEN K E W, AU T U1, 1948 4RIZHEE D BN
T LT EOERBFNTETEY ., &b 1980 RN 5%, #diA 77 DR
2D LRKS ZHOMER, JEE - fAERE EORER &SRR S b Tz (%
FH 1996) ,

ZOXEIRRUNS, LYO—AIHBnEZ D (R 3-1), AU T T, RiE#
b LT BRI O BAF 72 (R BRI DL OMERH I B L 23 FF 7241, 1939 42D Urban Council
Ordinance No.61 <° 1947 - Municipal Councils Ordinances No.16 O #15 HIGIRSHFIZ L 0 |
5 FRER R EATE X ) DR AT D BEFEY DIE - W53 54T 9 EiT A A>T\ 5 (JICA
2003a), H1J57 HIGRIEL, BEIEY OF ERCHIHNIZ LB 72 S Al 2 BLE U, ENRI &R HEfR 2
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oz Lo (JICA2016),

& 3-1 RYSUHDEEZEYERITHNDERE., BUER., RHlGE

R | BRI, BOR, HEYESE A
1039 Urban Council Ordinance | * Sections 118, 119, and 120
No. 61 of 1939 * Specify waste management responsibilities of UCs
Nuisance Ordinance No. 62
1946 * Section 1-12
0f 1939 and No. 57 of 1946
N ) + Sections 129, 130, and 131 in 1980
Municipal Councils
1947 ) * Legal and regulatory framework for waste management at
Ordinances No. 16 of 1947
the MC level
Code of Criminal
+ Sections 93 and 94
1979 Procedure Act No. 15 of
* Specify waste management responsibilities of PSs
1979 — Public Nuisances
* Section 12 and 26 + Establishment of CEA
1980 National ~ Environmental | + Amended by Act No.56 of 1988 (EPL, IEE, EIA)
Act No.47 of 1980 * Amended by Act No. 53 of 2000, Gazette Extra ordinary
No.1466/5 of 2006
+ Sri Lanka standards specifications for potable water
1983 SLS 614 of 1983 — Part 1 * Prescribes the physical and chemical requirements, and
methods of sampling and test for drinking water
+ Sri Lanka standards specifications for potable water
1983 SLS 614 of 1983 — Part 2 *+ Prescribes the bacteriological requirements and the
methods of sampling and test for drinking water
+ Tolerance limits for industrial effluents discharged into
1984 SLS 652 of 1984
inland surface water
1984/ + Tolerance limits for inland surface waters for use as raw
SLS 722 of 1984/1985 )
1985 water for public water supply
1087 Provincial Councils Act | * Amended by Act No.56 of 1988
No.42 of 1987 *+ LAs contain provisions for waste management
1087 Pradeshiya  Sabha  Act | * Sections 93 and 94
No.15 of 1987 * Specify waste management responsibilities of PSs
) * National Environmental (Procedure for approval projects)
Gazette Extraordinary No. )
1993 Regulations

772/22 of 1993

* Specify project approval agencies, projects for IEE/EIA
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approvals
* Amended by Gazette Extra ordinary No.859/14 of 1995
and No. 1104/22 of 1999

Gazette Extraordinary No.

* National Environmental Regulations on Ambient Air

1994 Quality
850/4 of 1994
+ Amended by Gazette Extra ordinary No. 156/22 of 2008
Gazette Extraordinary No. ) ) ) )
1996 National Environmental Noise Control Regulations
850/4 of 1994
2000 Gazette Extraordinary No. | National Environmental Regulations for Mobile Air Quality
1137/35 of 2003 (Air Emission, Fuel and Vehicle Importation Standards)
To provide evidence based recommendation to clinicians to
Healthcare Waste
2001 o manage hospital generated waste with minimum harm to the
Management Guideline )
environment
National Strategy for Solid
2000 Waste Management | 3-years action plan, Waste reduction, 3R implementation
(NSSWM)
Solid Waste Management
2003 Guideline for Local | To support the SWM practice for LAs
Authorities
Sri Lanka Standard for Compost from Municipal Solid
2003 SLSI1246 of 2003 Waste and Agricultural
Waste
Caring for Environment
* Funded by United Nations Developing Program: UNDP
2003 Phase I (2003-2007)
* National Environmental Action Plans
Phase 11 (2008-2012)
Technical Guidelines on o )
o i To support the SWM and sitting of engineered
2005 Municipal Solid Waste
o landfills
Management in Sri Lanka
+ A Ten Year Horizon Development Framework 2006-2016
2005 MahindaChintana: Vision | formulated by Ministry of Finance and Planning
for A New Sri Lanka + Solid waste and pollution management included in the
investment plan
+ Code of Practice for Design and Construction of Biogas
2006 SLS 1292 of 2006 o
Systems — Part 1 Domestic Biogas Systems
2006 Gazette Extraordinary No. | * Regulation on Prohibition of Manufacture of Polythene or

1466/5 of 2006

Any Product of 20 micron or below thickness
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Technical Guidelines on

2007 Solid Waste Management | To support the SWM and sitting of engineered landfills
in Sri Lanka
* Waste reduction, 3R implementation, Sanitary landfills
2007 National Policy on Solid | < Capacity building, Research and development (Best
Waste Management Available Technologies (BAT), Best Environmental
Practices (BEP)
Prevention of Mosquitoes o ) ) o
) * Prohibition against creating conditions favourable to the
2007 Breeding Act No.l1 of ) )
breeding of mosquitoes
2007
) National Environmental Protection and Quality
Gazette Extraordinary No.
2008 Regulations
1534/18 of 2008
* Management of scheduled waste
National Thoroughfares ) )
2008 + Section 64 (a), (b), (c ) and Section 65
Act No. 40 of 2008
* National level programme for solid waste management
Pilisaru Programme under the chairmanship of Ministry of Environment, CEA,
Phase I and others.
2008 (Jan. 2008 —Dec. 2013) + Initial budget amount: 5.675 bil LKR.
Phase I * Target is to introduce small and medium waste treatment
(Jan. 2014-Dec. 2018) system in all local government authorities by year 2018 and
to cover 50% by year 2016
Guidelines for the
2009 Management of Scheduled | To manage the scheduled waste management
Waste in Sri Lanka
Gazette  No. 1627/19 | * General Rules on SWM discharge and collection of
2009 National ~ Environmental | waste(Prohibition of waste dumping at national highway and
(Municipal Solid Waste) | at any place other than places designated for such purpose
Regulations, No. 1 of 2009 | by the LA
+ Establishment of National Council for sustainable
National Action Plan for
2009 ) Development (NCSD)
Haritha Lanka Programme ) )
+ Sustainable development: Harita Lanka Programme
(HHFT) JICA (2016),

F7-. FROBREMBEO AR,

1980 AT

1978 HAZHIE SN T-BIEDF 27 RITHK S X,

EREEORGE L BRIEE OMERFCTE Y IE 2 XD Z &2 BV & L7-EFESEE (National
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Environmental Act: NEA) No.47 23 E S 415, NEA IZ XV BREEATEUC Y9~ 2% FEARBUR % il
ET 5 IEREET (Central Environmental Authority: CEA) 23X (& 4L, NEA (2% DOFER &
HRE, HHICET 2NARIIR S (BREEE 2015),

IN L~V TR, 1987 FFEIC1E, BIEDOHE 13 IRIEIEIC KV | #1J7 BVEIRO BB HEDS T S BUT
B MR BURFIZEAT L, Provincial Council Act No.42 2> B M GES BT IZBESEW) & BRI D>
LHEEMENEESN, £ Pradeshiya Sabha Act No. 15 HHil7E S 4L, K L-ULIZB N TH HE
i BRI BEEEM OIS - A0y 21T 5 HiEZ2 A D T L2/ -T2 (JICA2016).

S BT, 1993 42 NEA B&EUM BEFEW)ULPL S R OO FE AR I T I X BR B 2 25Tl (Environmental
Impact Assessment: EIA) "' OS2 Hi 2N WZAZA & 2 B, 100 ¢/ H LL_EOMBERE S %2 & > i ]
RLBR i 5RO A AL B\ 2 38\ TR BIA D FESEDN 8551 b T % (JICA2016) . £72, 10t/
H UL ED—fRBEFEM % (2% L ClE, BRIEELRiE T 1 & A (Environmental Protection License:
EPL) % Hf54 20453 H %5 (JICA2003a), 1998 FEIZARAK « BiBE4 (Ministry of Forestry and
Environment: MFE) 233 % L 7= [E S R 178)3 M (National Environmental Action Plan: NEAP)
k2 E, ZNHDOEIA L EPL 07 mk A, BREMELRE I m R IReaSE LI &
LTEY, JUy A= oORmARREROFHINKMENIZbDEZZHND

(UNEP 2009) .

LorL, AU T O BIRIKRO AL ORBIL, 13& A ED/NERITH Y | EPL
BS54 B E ey (¥ 3-3), F£72, BIA R EPL Z 81 L CW DG BIaRIZA < 1
RIEOHELH D, T &5 R T 2003 4 10 H £ TSRS O axE 5 (2B LT
H 7 BIBRAY BPL ZHUG L7=Di, JICA OO L ERShichRiNoxX v Z =) ¥
(Nuwara Eriya) iDL —2 7 L — R0 0H Th ) | ZH O B & W55 0O dtax
HEELWHDT BIREOBREZFBE L TORWEGEOZ LWEREEEIETSH S (JICA 2003a,
b),

FHEFDTOTZNERD, 2002 24 IV« A —F I - fifLDE (Liberation Tigers of Tamil
Eelam: LTTE) Siﬁ?wxlxg?ﬁ§%t:f%LTT%Z%tl/ ZORFNZERTT, . OrBR. #REUES],
i, (G, =FRAF— HHP—EADONBFICEIT DG RALE 100%% R0 5 HEHEE
(Foreign Direct Investment: FDI) *14:75‘1‘7;%@ Eh, BERES2ENT S i 2014) 2
2002 F72 5 2011 4FD 10 AR DO E N APE (Gross Domestic Product: GDP) D ¥Rk R 213
) 6.2%TdH b | 2009 FEOPNEEHEE TR ORRERIT 8.0% (2010 4F) | 8.3% (2011 ) TV K
RRZLHEL TS BMEE 2014),

' NEA ’C L, MR FEBIOCEOFENG 2 DREFEBOESWVICLD, EIA OEMARE 2
BRPEIZA3 T TRBY . &N, #FIEEREEHA  (Initial Environmental Examination: IEE) 23 4ZL T
» 5D,

222002 4E1E, 1977 4E, 1983 4RI, H3 OHBLE LIRS X HI2he D, BEAE

DR SRS, NIRRT LR, ZOMITREREICBWN T, EELEHTH D
Grid 2014),
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M 3-3 HBRADEREICILSEEDRELSZDIRIK (2005 F)

Class A (<10t/d)

HPS: 200LAs
BUC: 50LAs

Class B (10-50t/d)

HPS: 30LAs
BUC: 35LAs

Class C (50-200t/d)

EMKandy ~105t/d
BKotte ~90t/d
EMMaharagama ~80t/d
BKaduwela ~55t/d
BKalmunei ~70t/d
MKatththankudi ~60t/d
BKurunegala ~50t/d
M Anuradhapura ~50t/d
ENegombo ~90t/d
BPanadura ~50t/d
HGalle ~70t/d

Dehiwala Mt. Lavinia

Class O

—— [>200t0n/day]. /
ass 3 /

[50- 200m0n/dy). E
11

Class B
(10-50 t/

Engineered landhil

Moratuwa
Panadura

Class D (>200t/d)

<Colombo ~950t/d
<Dehiwala Mt. Lavinia ~210t/d
<-Moratuwa ~210t/d

(M) Sato etal (2012),

— N4 7= 0 ERH#FT1S (Gross National Income: GNI) (X, 2009 4F D Nk #&F5RTD 1,770 USD
(2008 4F) 75 NERIERE . 3,280 USD (2013 4F) 700 . RREFAICIKFTSE D S P AT
EIZHE LTS (JICA2016), Z D K 9 7Bl iR & BB i b3 1T L TV zic & B
b o, Ik E LTRSS O BITEYNC S e, A4 EH D VTR EoRIE
ITIRATH D, 2017 4F 4 HIZiX, 2oy Rmifioan ) —9 (Kolonnawa) L7348 Tl &
91 A= MVETHA LT N TWEIZADOLDBAE L, 272< &b 19 ADBFETT 2 Fin
4 LT7- (AFP2017),

7o BRETICHLRE L 7Rt rTRE R RCRMEARE), 3R IR 720 & DEERAY L B Y #il2 & A
U T DBEEYEBL AT MIREREBL G252 L1275,
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ZDES7eT vy A =7 EORa R EIN (NAHIN, BFE, Wikl L o585 L -
i EORIME, FRotrTaER2 g, KUEZE), 3R 2 EDOH LWMEEDO R E) 7B, Ly —
DTV vy =5 2D X520 %, ZORME, AV TV DBIRIE, 7Y RAT =T
LDOT Ly —ITRIGET L BRa R A BT D,

BESEWE L, AR & 512 NEA 12X - T CEA OfFEICHE- TiThhd L 91tk - T
W5 ERIROBUR FEATIL, H7BURF - JNFEEEZE (Ministry of Local Government and Provincial
Councils: MLGPC) DOEHEIZ/R > TWAHD, NANE L FEEYBBENELZ > TWAH T
MW TIE, 2004 FIZFEFEYE LT (Waste Management Authority: WMA) 723E%E S 4L
TV, 2w RNEEE OBV MR HR Y #Te %8 2R L T2 (UNEP 2009;
BREiA 2015),

H L BUN I BEE I RS 3 D 72 912, BEFEW)E PRIEIZHEMS (National Strategy for Solid
Waste Management: NSSWM) % 2000 4FIZ5RE L, e rl e /e BEEW A B2 B L 720 i
HEIEOT-, £ DM TIX, BEED ORI A REXT 5, VA 7R 8ICL 208
RN 2 e Kb T 5. WRERRO M ZBRMT 5, Lot FEMHIESNLTEY, 3R D
BRI RS TS (JICA2016),

2007 21X, FEFEWE PREZBOR (National Policy on Solid Waste Management: NPSWM)
WHIE S, BEEY 2T oMk, ERE . EFRERORERME &R BmEO WM,
T ARTOM - HESCEADOSINT K DBREEICELE LB E B O FE M, 3R OFEhE, =
HHEH RO I/ IME & EIRIEER D Kb, BEFEM OPEHIC K 2 BRE~DORBOR/Mu L ==
VAT DK DRBEDOEMPRINTND, Lol ZOREIE 2000 40 BEFEY) A BLE S
s L XL A EEDY TR, ThEe 9T, 2008 21 CEA e Y Y7 u s F n

(Pilisaru Program) Z B4a L, HiJ7 BRI DS Ik 3 2 BEFE) & B 2 ~Ha 404 56 /8 LKR (FJ
46 (8H) OWEEZ &L LTS (BREAE 2015),

BV Tr T A 3R, 2R A ME ANA AT AR, #1E R R AL I E R A
BEWirZnyz/ hehhoTnd, ZOVR— ML LT, REEEDIRE ¥ —

(National Solid Waste Management Support Center: NSWMSC) 2315 H{RIRICxT L, BEIEY
EHFEEICET DEEAEH, TE—E RA0m . BEEDL GG E 2 & O E1T
S>TW5H, NSWMSC I, fEEREHSZEWT 52 0 T5ED [Aparade Society] DOHEHED
ToTEY, MEBBERDPBEOA =T F 7MY, kAR AT — 7 RV E—L O 1%
BUTC, BEMEHY AT ABEMTOND &9 g BIT> T d (IGES 2011),

ZOXRSRBRTEI AT 0T T LOKREIEETH D, BV LT s T LMLy
TRE T, H5EEEARME 7 #—, BFERE. TR EoRX T —27 k1
B —EZEMBON— T =2y TEEO, SRR FENERTE LR ORI L 2ER
ARYE LT D (BREETA 2015),

—J. AV ZUNBUMIE, FeAaE s RA BEE L. EERMRE 10 V4EEHE (2006~2016
) ZHREL, ZORTEIIN ORI REREME L AT LA BRE L L TRIE L,
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Z ORI OMENL D 7= 8 D 3R HEHE  BREE TR S LWL OB 72 ESEETH D & L,
FEFHH 2T T D (JICA 2016), 2009 FI2IE, KURZEE~DOXIGEEE & LT National
Action Plan for Haritha Lanka Programme (2009~2016) &% E L T\ 5, Z OFHETIX, 10
HOEAMEL BT TR, BEYEHLZOHRO | DOBELGREE L EMNIT 5T
W5, FHT BIBIRICE T B EEDEBEICLE A 7 TR ECHE ) R N R O A L
ZHEEE & LTI T\ % (MENR 2009),

ZOEICRY T U OBEEYEBRICEAT 2L U— A%, EIZT v RAF—T D))
HRA  ZEMTONTETEY, =y F TORINIER L., I 0b0REIC L2
EHFEV R, ZOH, ZNHO LY —AE, BIECBGRE WD L0, — i
FEEYEHOIFAER OB ORIBNEL hoTWnd EEXLND, /-, KA
FREES/ R EE LR PORBIEH EV SN TE LT, FAMARMBRER S T 28R LT
D20, FILHO LT — ARhFEINT N S AU TRV (Vidanaarachehi et al. 2006), BlZE
(7 MU 8L 2> & OBRBE 23 RAN L TW A 728, BEFEMEE O ETITH T BIRIRIZH 51
HED 5, EEICIIMGT AR AROEELEHEFE S /e E ORI X v | wY) A G R E X
TETELT, BB S Z L TETWRWRIICSH D (BREEE 2015),

332. ZYFTHOEE

T RAT=TRVV—LDRBIILY =y F LUV TR A R FER (FITHR T =
Vxr NEE) MIbhTWa, IR TRLEZEIIC, AU T U h TR I AEREGTOR
fii. MIEARE, AB - HFEERO K n7e Llz X ZAHANES — B ARR+45 2RI
b, BEOEFEFEMORERIL, 1999 FITH) 6,400 / H T o 7273, 2009 FOWNEKE T
L EDHDOBRFRREICES T, £ 10,786 t/ H £ THAM L 7= (5% 3-2, UNEP 2001; JICA 2016)
5 BVRIRDMT > TO AR R BEEM E LY AT & (TR ZHENEL T, A—T ¥
VEUTT D) XTHENHEX DL LICED . FEENN SRR AR AR TR L T o Tz,
ZORER, THNERIL, FEK RBICHE-TEY, THAOMNERESCAH—T X
YN R DGR, RA Ay - G - BREERIE (RBIE OB, RIRE, e
NIDFRAELZNICL DT > 7 OfaltE, MEICBT 2BKOEN, AREASEY ~D
B, BIROKFEOG G TOWE RERT AR, & —T & v 7551t
IO EHOME T2 L) Z51&fZ LT\ D (BREE4E 2015; JICA 2016),
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® 32 2E0EEVREE. NEE. REE, RRLSHH (2013 F)
" PEFE F A e BEFEINAE B B %ﬁ%ﬁ%ﬁv\%ﬁl
(tH) (t/H) (& FT)
AEEBM 566 (5%) 178 (5%) 31% 16
HERN 785 (7%) 347 (10%) 44% 40
AEHEB N 616 (6%) 91 (3%) 15% 35
AEFEE N 1,134 (11%) 187 (5%) 16% 45
PO 1,585 (15%) 304 (9%) 19% 47
PXT LT IN 835 (8%) 178 (5%) 21% 30
eyl 587 (6%) 116 (3%) 20% 24
PRI 3,502 (33%) 1,793 (52%) 51% 52
P 1,158 (11%) 264 (8%) 23% 60
At 10,768 (100%) | 3,458 (100%) 32% 349

(M) JICA (2016),

IS OIS D, FREFFNDOXECEER 1 2@ U T, #ixeHE
BT CnD, AU T2 AT, ETHOEEDN 0% ETHDZ Lt £ETHD
BEEO L, A—T XTI DBREA~DARMEE S T 720I1C, EicarRA Me
MERS N TND, ARANT T bR E L TMEST N, BT a s
T 5L NSWMSC OSHRIZE D | Z< OBEIBRTa VAR A 7T 0 FOrgkds L ONEE 23T
bh T (K34),

B 3-4 RYSVAQABMGEIAVRIANTSUMNE) ER—LIAVRAME Y (F)
LT "‘ll-l; {‘\'- i il # "o

(HFF) JICA (2017). CEA (2008),
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2010 £EiZ 71 AT CTH - B OA, 2015 FI2iX 112 2FrE THIMLTW5D (£ 3-3), =
VIRANT T NTITORLTWAS 2 VAR A NOFIERY 4 > Re— (HERHERY) AT
HDHN, AKRANT T NOSHMEHIZHEBRE SN TWD Z L0, ZHDORIZHDD
RFIC L 2 B &R KA OEITHIZRME, ZHaBIctdT oW e, 2R M
OMEDOIRES, IRFERES DRI EIZ LY ZOMEBENEITE 28 BREEE 2015;
JICA 2016),

£ 3-3 ZEQAVKRANTISUMMORNREREYZITANE (MoMDE, 2015) t/H

N LIS aYHRANTT v MK BRI N
AEEBM Jaffna 3 11
Ampara 5 13
HOEN Baticaloa 1 9
/INEt 6 22
Anuradhapura 14 47
AE BB Polonnaruwa 2 12
/NEE 16 59
Kurunegala 16 88
AL TG M Puttalam 5 30
/INEt 21 118
Kandy 4 17
L Matale 4 8
Nuwara Eliya 2 5
/INEE 10 30
Kegalla 6 34
PoXT T LTI Rathnapura 2 2
N 8 36
Badulla 5 52
2| Monaragala 2 4
/INEt 7 56
Colombo 2 7
e Kalutara 7 69
Gampaha 8 41
/INEE 17 117
eI Hambantota 8 30

37




Matara 7 51
Galle 9 13
/NEE 24 94
Bat 112 542

(HFT) JICA (2016),

ARA NS T MZEDHERED RO KR E 7 1 SORRIZ, BEOHER AR LT
WHZETHD, ZHICLY, REBARHEOAE LB’ b Tnd, £/, HihTFl
A ATREZRHEAE DR E b R ORISR B E 5. 2 T\ D, AU 72 B (Sri
Lanka Standards Institute: SLI) 1%, HEfED R Eﬁéﬁ%/\i‘%bf“éﬁ) I, AU T h
FEAERIKS  (Sri Lankan Standard: SLS) FERAENRSLII RO SNT-HE O AIEHE~OUEHLE L
TREIR D, ZhPAMNZa AR A RO E%%um‘éﬂﬁ@ﬁﬁﬂﬁ:&wtw FERT T
BREELZHIE L TOWRWRETHLHIZICHT I N TE D, 207, MG TREINT
WHIERHCESRAE FAL TV D AREME bR S TWD, /2, a VKA N T R
A R THBINITORTH, #E“%%kioﬁﬂwgéﬁaf TEET S Z LIXRATRET H
% (Bandara 2010), 2> RA MDOEZ EIF5720121%, WMIELZZHD55RIE 2R A
~ OFHE - Hli 2T D BERH D,

F AV T AT FEBL I 2=7 0 LV TaryRA MeEE_RT 5729
175 B NGO 12 X - THI 70,000 [ OZFREH =2 > R A M FEs (R— A:/Txﬁtx
DEEA I TS, L, R A MEIZHD D EWRRESCR A IR T 2 Mmoo Kz
X0, ZOBRLIBENTH D,

FIRD U FA 7 VBN TIE, FRE. IEERES, L5570 & Ok 2 7Bl C
VI AN X Lo TITONLTTWS, T A, &F, &, 77 AT v Z7IZELT
XV A ZNVEDRANFIELTEY, 2102 W E - THIO /O EF IR
AP, ENEMNEEDNEICHEREICH 2HEY A 7 VEFEL Y Ra—FIZiid &
INY a— Fx—UPRHLIN TS (FK - EHH 2012b),

BT T AT v 7 AR Pk, iR INT.2175 2 & OGS FiF 572 L. BEED
DV A 7 ITERIATONTND, LnL, BETTAF v 7 OMERHED L 720
7o, AR ZMER LS OTFEITIRRRICH L, £, VA7V ELTEDD
NIEBRAZ T v T DELNFIA v Rl S ivTin g,

5 BIRRIZ B W TR E BICB 3 5 RIEEM (R, ZHOIE - #Eifl) 1%, EiC
PEERM O EHEIZEF (60%LA F) LT, EOMOHS BIFHRIZIHBWCRFEM & O
INIATONRVORER TH 5, £io, REFEFAD /7 4 —~ o 208 By e 5dfrae 7y (i
ZIE, VA 7 VBRI, VA IANT AT LOEREENLL ., TOTAT 2O
Hro Bl L 24T 5 RFEEID2R) MES BEDRHETEZR O 7 7EHICET LR
B b IEF 1T D72y (K 3-5,3-6) . BEFEWBIHIERR 72 & & Al - b9 2 IR A AL
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TEDLEIITTHDONERN, 5HBMLETHS (SATREPS 2014c¢),

M 3-5 —MREEVERICEHIIREESKRRAEI4—H

Pkt & Province

Consultancy organization )

Construction

Flastic, Polyethylene

collector and Recycler

(1£) Pu: Public sector, Pr: Private sector, Ac: Academic sector,

(HiFT) SATREPS (2014c) XV ZEE{ERk,

M 3-6 —MREZYMEEICETIRREESRAEIF—DLLE (%)

100

a>B8B88858 383

PP AV 3 Y S A

& Consul tancy organization
o Labor atorbes for envinonmental monbtoring
= Comstruction

u Plastic, Polyethylene collector and Recyder
(H4FT) SATREPS (2014c) X Y ZEFH{ERL,

Fo. AV T UBBUFIE, R LF—HOR B L OIS IZHAATRE T 1L X — 08 &
ENLEDIT, ZOHD 1 Db UTREEMNORAET H AL AT ATER L, Z20UIET 5
FHE A HEE L TV D BRI &S 5 (JICA2016) .

EEBAICL D=y F LV TOERIT, AV T OREEWERICKE o&kHz2 R
LCxbs525 (K3-7),
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Year

1994

1999

2002-
2003

2002-
2003

2007

2008-
2010

2010

2010-

Financial
resources

wB

JICA

JICA

Dutch
CABREP

ADB
(NECCDEP)

EU

(UNOPS
CAP/ERP)

KOICA

X 3-7 FAEETNSIHERBEEDERER (1994 F£~2011 5F)

Project cost"

USD 49 million
(total: local +
foreign)

USD 12 million

Rs. 14.6 million
(151,295USD
1USD=96.5Rs)

Rs. 9.77 million
(101,243USD
1USD=96.5Rs)

Rs. 2.8 million
(25,216USD
1USD=110.6Rs)

Rs. 1.7 billion
(15millionUSD
1USD=113.06Rs)

Rs. 450 million
(4,069,820USD
1USD=110.57Rs)

Location

Welisara,
Colombo MC,
Western Province

Alupotha Division,
Salawa Estate,
Western Province

Moon Plains,
Nuwara Eliya MC,
Central Province

Gohagoda, Kandy
MC

/Harispattuwa PS,
Central Province

Mawanella PS,
Sabaragamuwa
Province

Batticaloa MC,
Eastern Province

Ampala District,
Eastern Province

Dompe PS,
Western Province

(HHFT) Kawamoto et al. (2011),

] PR A
UNOPS) %

« HERIN DT 8T

Main Facility

Engineered landfill

Engineered landfill

Improvement of open dump (area: approx. 2 ha)
Engineered landfill, sewage treatment facility

Improvement of open dump (Slope
improvement, leachate collection & treatment
system, soil capping, turf, etc) (area: approx. 2
ha)

Small sanitary landfill

Engineered landfill, composting facility, sewage
treatment plant

Engil landfill at i PS
Waste collection facilities, transfer station,
composting facilities, landfills for compost
residues, recycling stores, etc

Construction of composting plant complexes
and engineered landfill (area: 31 ha)

Remark

Colombo Environmental Improvement Project
Colombo MC

Waste amount: 100 tons/day

EIA approval (1994)

Project withdrawn

Colombo Environmental Improvement Project
Greater Colombo Area

Waste amount: 1,200 tons/day

EIA approval (1998)

Project withdrawn

Waste amount: 24.3 tons/day

Time fo full capacity: 20 years (2003)
IEE approval

Establishment of monitoring committee
But, EPL not renewal (~2004)

Waste amount: 112.1(Kandy MC)+22.7 (Harispattuwa PS)
m?3/day (2010 A/P)

Establishment of monitoring committee

Landfill closure planned after 2 years (but waste dumping
continues)

CEA small model landfill

Waste amount: 70 m?/day (2010 A/P)

Regional disposal (Mawanella PS, Aranayaka PS,
Rambukkana PS, Kadugannawa UC )

Approx. 80 % of full capacity. Leachate treatment system
not functioning (2010A/P)

Waste amount: 99 m¥day (2011 A/P)
Currently, improvement of open dump (?)

Regional disposal of solid waste
IEE approval
Technical support from UNOPS terminated in 2012

Assist to Pilisaru Programme
Waste amount: 10 tons/day
Construction commencing

7a Yz b« —E ZHBES (The United Nations Office for Project Services:
(Ampara) T OMX T, FHEHEFER OO

Z Environmental

Remediation Programme (ERP) % ZEfE L7-, 2007 47 5 2013 4R £ THEfE S 41, A FF 1,264

Fx—mn (1,644 USD) OEENEAIINTZ, T /8
KGN, BEEYEBOA 7 T8, AR, Hs(E RS F 7e EA21TU,
5090V A I N HE— 5ODALKRANT TN,

Tz gteENo 12 o) BiEKR%E

7T DDA

1 SORR LI ER SN, =

DGR, AR S HIIEY AT LIS, MO BIETH Z0v AT ARRASH
D0hb, o, FIRENT-ZHNSEIE L3 0 RA ME, ZOREL— N bELSN
THY. mHK 1,700 42

STWD, HlE RO 3R (S 5 &k Lo/

RV YA I T ey
A= P LTChML == T % fTol 2 & ERRDIERK & L’C?E?F-?]éh“flﬂ%')

(JICA 2016),

:\

07
- J

Pz 7 D3N, EIZFRENTO Z AL 2 @Y

SO o RA MG S ., AR S D 28,000 USD IZF TOIE
;#74@Mﬁ%%7D7?A

TH=, otk

L. 27 7T ATITBORIKEME TH D CEANRN T 7 Z—s"— N ThHhoT2720,

e
BOT., 70T AOERINE

ZHIBIROBEIEY) & I 2 EHE T 55 BIR - INGESE (MoLGPC) & E#E A3 HiL €
B2 EnN%holnk ) THD (JICA2016),

F 7z, ##[E? KOICA (Korea International Cooperation Agency) %, 2008 4225 CEA % %
X —s3— kL LT, Maligawatte (2B TCA Y Z b f] & 7p DEEHEN ALV 7 0
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VYl MaeATolz, 2014 X @RS L, 2016 4 A LV A ERAL T D, L
3% DT YA 1 E5EE O Kunhwa Engineering & Consulting Co., Lid. 23 L, 7m ¥ =7 k
%413 KOICA L V#5450 77 USD. AU S5 HEFL Y H 150 5 USD BN L & 7=, 3447
TSR AR 2 it L QNS 3R 2 =T 1 DR S Y | # 5 Dompe PS D FEZEN) D 7 %
ZANTND (JICA2016), & 51T, AN NS Z@MUICEHET 2 AMBB LT, 20
MRBELRENTHDL LOICBEZLND, HINBIEZ TICEICERD Y THN, ZOFF
e R E B DS EIT TR L TN EX bivd,

3.4. fEi&

ARETIEL, AV T O—RBEFYEBORIE - BUKZ .02, MLP OFLSED 5 L)
REBEGNT Lic, AV T U ATIET VY RATF—T Mo ORBEZT, Mix 7efilE, BOR,
HRHE . FHEZR ENELLTETEBY, Blish>2obotBZx b, L, Thublid
ERLNLTZL—2MEENTZbDTHY, Fifii iR b7 vy a VR FERRITE Z 5 Hl
WSS F Y X TV (Truffer and Coenen 2012; Raven et al. 2012)

FEEROBIEE, BOR, Hlg, 3l EONEIL, BICEARNZBEI FECRES L TRBY,
ML ANV OREEIITELERR LTS, b, EEOHBIFFEAITHIE, ML~
ROPATRE 2355 < . BREREOEZ N3 +53 TIERW, BUEIXEEINS>OH D08, ik
Hy, BUR E ORIy OBSENEN AR T80, 072 ik ANk S 9, w2 i, 1%
ORFTHRETH D, o, BEMERIZETI&MLHER2oTEY, BUREDF ¥ »
T HMFEET S (UNEP2001),

Fio, EHEE - EH N ML L TOZERR T 7 2 —OW I X0 | ERESRYFHE O R E
BXOEM, FIHFEN= T LUV TITOR TN, T OHIROBEFEYEEIZET 5
MRS DR D Z ORBEICHIGT 2 DO Tid/e<, EIC3R LI VKRR MF¥ELR LT
WCEAEZY TRFENEMEINTEY | BET L MECoRIBOR e & & IR@E i EeE Shn
TV, 3R EREIZIE, ZRICRE S T-BHI BB SN2 NER & 508, F 2RI
ENTELTZOHENE N EIXE WV (Sakai et al. 2011),

I, b LMEEESEIIThh T TH, ZHUCxIET 57200 BIAROE
SROFEBEN ORI ST KD . R ATREZR IR O M HE L VW o RBURTH 5, [EES
ML D=y FTORDGEF (Bl21E, UNOPS D) 1B\ TH, FEEDO L
PR oot . ARSRAL S AT IS - BOK - Hl 7 L— L ORIEIZ L0 . I FEHIA Mo
H5 EIRIRA~DIAN Y Z A TR WO RBURCTH 25 (Uyarra, E., and Gee, S. 2013)

ZDIH, AV T UATBNTX, BUEORFEMEI L AT A0 5 LW BERY S
AT IE~D TPy a v NLETHD, BREMEH AT LD NI Y a 217972
DITIZ, MBI L 72 Bl DBUED BN E L X T L OFH & w23 IR ICHEE T
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&5 (Wilson2007), &V o1, KHIG BIREZ 2Ok D FEFEY) & PR o> RS &
AR L, SR PRICHT L, BAUCIE S & BRI 2R BLR 0 b R rT AR 72 BESEM) & BE A~
DEFZrovaryBnTELLIC, B A DIRARWRITEENAREZ 2L OI2T5H 2
ENEETHDL, ZOBIC, aa=T 4 Ok, AX/L, BB EHITEIA LI KM &
AL, BURDFHE - FEfii b L THELSNDINER DD EHZZ HND,

L7=MRoT, WENGIX, AVTUHIZBWTERICN I U va NI 5%EME L
THLG BIRRZALE ST, ZoHk CORMEMEZE L, REEZPRICTL2L T, B
REFTRFOBEFHELY ONICT D, o, BEWEH I AT LAO N7 Vv a sk
T, ZOWIT 277 % — (ER) ZRARNRITHEMREE THHZ LD, TOITH
TACNE Z D20 DEREZH ST D, ZOLORRIL. R T2 h DA% DR THE
RBEEMEL S AT LAD TV a VB BORRGHI O RERTREZ 52550 T
Hb,
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F4E., FHRABE LSOO a VOLEERO : BEEES T

41. RYSHOEEYHBOEE

Bigs & EEOFEIEMRIBEIL, SR TR L 72Ul RIZERAME > BHEH L L TV 5,
%< OF EETIE, BFREICINA TARBEIMRE T I K2 B/ A VOERR LI
L0, BEHENEH L., TOELSZRIT 25T, BEMOIE - L5 DT DFIE
LR A ESIBHDOWN TRV, TOFME, BEEVITEYNIAHE T, RNk
FRA—T U H U TR EIC K DBREE Y A OB RPN EL R L fe > T D (JICA
2009)

®EETHEME L T2 FEEDMEZEUNICERT 572012013, RERFEEYE B
(Integrated Sustainable Waste Management : ISWM) FHHEIO/ERR & EfENEETH 5, wHER
BESE S ERIL, WETE ) D R TRICES £ T, ZHMHE | DOVAT AL LT
Bz, 2NV AT AT T —FIZ Lo CIAMEORRZ BIET FIETHDH, £< O
BETFIFFEIE, A RIBEFED & BEHEERR D 7= O O R % /o871 L, FIEBIRE 2 & L Eif,
W, #fk, HIEE e EORET HER A LT LTS, L LIAEIRFZ, FHE O s
IR D RHEMED R VB T — X O RMPEERREE L TERH S TS (Wilson er al.
2012; Guerrero et al. 2013; Marshall and Farahbakhsh 2013) ,

AV Z oA REMHETRILME AT, 2V T 00 LKD) ITBWNTHEEMREAEICH
T 5 EMEFHRAKIML TER Y | WIERKRAEEHEFHE OIER « FERAITHDI TV, 2
U720 Tk, 2 s THABE N BE R RRRE L o TV D, AU T U,
2009 FOPNEEAE T 1%, N ZRREF KR 2320, 2010 £ F2E GDP B =13 8.0%IZEE L,
W25 30 R TR bmWERERGE Lz, 2, — AUV PSS 2012 41213 2,923 Fv
WZiE L., IMF (ERSEERA) B CIEBEcHAT#EE (middle-income country) (ZfZE LT
W5 (4M5E HP),

LrL, BFERRICAEG ST, 7 TP EE T FHITEEMLHE BT IZBNT, Z
O LICBIRAHE TH D, &0 DI REEMRELSHOBFENENTEY | BEIEY DRk
WINREE A EF—T o F o 7o TS (IGES2011), £io, A—T v F o7
(K DA, RIK - WIKORBEIX, 7 7BoRE0—RE Sh, 8L
s

AU ZHIBNTH, MoR EEERER, FETE 57 —ZICESRENREEDE
HEHE ORE & TN METH D, ZDTOITIiE, THREREMBEGHEN R TH D,

B ADB OEETIE, A v 7 TRBIEHESR, REEMO KN EOREARE T, FAEMRE
A LTS (ADB2014), AU T A TiE, ZOXHRT v 7E#SEZBLIET 572012,
N AR PR RN A D RNER IR PAEH LTV D,
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THFE AR EMRRTAEICE T 22 < OBEFAFEIX, FRICHE IO FREER I s A BT
% b 2 2 MU B SoAE S B BRSOV Tt 21T > T & 72, Thanheral. (2010) (X, Xk
F 2@ Can Tho i® 100 HAFIZKR L, 10 DFAR] Z &S, ¥ EREO 2 FII3T T,
P - DT EAIT -T2, W HIE. THFERICK LT, ANDBEE, a0 & 9 BRI
HETHY A0 B 2RI AE TIX 202 & 2B 5932 L7z, Sujauddin ef al. (2008)
%, /X7 77+ 2@ Chittagong 10> 75 5 2%t 5 & UTHEAITV, THFEERE LK
ANEL BEKESHETN ZHBARDFAERER THL Z L 2P LT LT,

2 T HIZRBWTIL, Bandaraeral. (2007) NEIFEOMIEZIToTWND, AV T HD
Moratuwa 10> 322 t#i &2 %t5Us, JAh - MARGGHEZ M L, £ 4 EEO DA% AR
OWRIZH LT, @R AETHY, M AZORIMET 1 A4 ZHRAEREE
HEFELHZEEROLNC LT, £, 2002 I JICABAY T 201« X x 7 41D 90
2 PRI ENE L7 AR X UOHHETHE TlE, IS OEWC LD ZHABEEDEZNAE
THDHZENRHLITR> TS (JICA2003a,b),

THREBSOEBERIZOWNWTIIZ S OWIERH L0, R ELTND ITHEDN, H
ERELITVZR, WER LT ZABROD, WEESNDHTOH SN ZHBERO DTS
KBl STV, Eio, BEFESEIEL. BT OFEER ZAO3AE - BEHB I E A
AU TTHEY, MOFEER T A EOFRAERR O ZHEHIRILTE THRY, 207D,
PRI 70 & DFEFER ZHDOFA - PR - IUE - 5370 & DR BRI D Z H s O A
1B L. ZhRAZRBESEM IR A SR E - T 2 2 & BREEZRIRPLE 72 o T D,

ZOXEIRBLEN OG- AL, BARZEGE L, ZHOFAND HFLH, HEH.
HRALEC & 2 &b, BERD, BefRiLsy £ TORBPERI D Z 8% EHECFHET D TZH0
Jtav) EWVORER OB AR U (R - B 1993 & 2000, HH - FRHEE 2002), FEAE
RO TZHOWA) DR S THIIEL, D DG K - TSRS &0 X 9 7ezh i)
ERIELTEONBHA LN E 2D | JaROEZE L <3l L7z ECTOFHERE S ATRBIz 72
% (K4-1),
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4-1 Yo TA4THDICHDFEN IO

&R Y120
EELL:
WeEFERC L2 g Al P o
EEEN (k2 & REER
BECOBE-HRE T
(REER-»REES LD - -
T3 R R BiAHN e LN A5
CGHEE# D (% E & D i (W% B8 D)
TR L B 8 R s i 2045 R i
FERCHRE
(FER-HRERSM)

BRERVH 12
BZANH

(1) Rk - B (1993) (X, AARDOFEER ZHEXGIC, ZHOFIUWERR ZER L T\ 5,
ZOMIE, AV T ADF Y T 4 HOBRFHEICESE, MEEELLZLDOTHD, A
U Z U IZE T AHORIEHIEAFIE L TR Y  RIGEMIL Tl T /IXIF s A LA FAE
T TVWD,

(AT FEE R,

U EDRERE 2, AFETIE, [ZHOWIL EWIHIBEEEZEHL, AU 7 TOF ¥
YT RIS, RBAERNO ZHEIEICEE L2N 6, T KON AR A A
Tolz, HEMREZEEE 2. AFRITRAEBEEDE R OO DIEMRT — 2 2155 2
EERHME L, AU Z BB 2EENR ZAOFNE ZHRBEAEBROEEERZ 58T
Do

KEOHMIILLTO LB THD, £7 2 HilCBWT, kD& LEO ZHMFEICIB T
LIMBEHEOMBESEZBF L, AV T U0« Frv T ohizxtRe LIEARMICE T 55
BIHEOR A RS, ZD% 3 HEIZEBWTAMEIC L 2HEOMEL vy T 4O D
HDWA) R L, BRI ZIT I, HKED 4 fHZBWT, KEOELOLE5HD
FEFEMELR ~DEH 2k~ 5,

42. RAYS2h - Fr T4 TOREYHEERESTDAER - CHDFEN

42.1. WHEXDRAEAEDORIES

%< OB EETIE, ZHOREESLEOMRT — X OEETE ANV 208
WP CTE DHMET — F I L D TAHREBHENHE L VRWICH D, 77— DORE
HIC LY. FEMO DI RFHEIREN TE T, RENEEYEHEEZRECZL W15,

BEFDZ < OFMAETFIETIE, | NY472) THPEH R EOJRBEMZFIH L, &0 2745
EHEDHERT 21T > T D, REMZRFHAETTIE S LT, Flintoff 12 X 5 WHO (HEF P
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) OREFEYIFOERT A MR HIT 5415 (Flintoff Frank, HURA RS BEZEM LB E
WFZE4R 1995), Flintoff £, ZZ%EBASRFIICHLET 2 7/ L — 7RO
WSk ST B & L, ERERAS AT | BRE%E L CET 5720, AL
EENALETHY, 8 A (P 1 H) OMESLETHD L LTWD, AT T3,
JEETRER - IR - 0] (P - b - R, A - R B, RS,
D 12 L > T T DSRIRT R E Th Y 1| FIOWENT ) DR LT 264 200kg
ELTWD, £, THMBEOHTICE LT, ¥R TFEITR L, o ZHE O

HIOIC &> ORIV AR BE CHD 2 L HIRST0S (BT, V¥ A7 Avay
RA NATREM DEIE)

P v —7 LR HEB & BT & LT 5T, Flintoff 7215 T2 < £ < O
FRICBWTHE L TWAN, ZHEOHIG:E, THEA2HETAER, (B4, o7
SRR B 0TI, KEA RSB ERER SN TS, (EkOMEHEL . SLhoRR/E
FEOHURITIS U7l 91 2 & % 1 b O T — & ORI R Y & LTV B2, < 0
BTk, KRR SHOFANEN D &R ME L, FRRZHOHERG L LT IHI AL
PO EAT>TND

207U BEBOTHNL ODOEHTRIAET 545, %< OWFR LE TS
TWBOLRRIC, ZHRERICET IR/ LV —THOREREL SHMBICR T 58
W OEIG OB S PERH SN TE I, 2ok, AUIERHR LT 5% v 7 1 HiicB VT,
JICA 773 2002 4RI T AR A B A A L TV 228, F8AEIRRI O S TFHIE S v TV Zvy, KRR
SRR DRI S D S AR, AHBITIA S ERB» 5 ORE L R>T D
(JICA 20032). — D7, HIER =LA 507 AT O = BEOHES [ =740
i) OEFEBROLERIT R+ TH S,

422. KPEIZHE T RHABEHEZDEHFH

TTICHIZ L 912, THRAEESCHARHEGHZ DWW TIEZ < OFEFIERITHIL TV D 3,
RO < OFENZEIT, AR, [HEHE], NERE] 20K L TR b3, £z,
UL UL & EE O ZRMEE L CTifiansd T2HORNE] HlZFiBL T\

(Hoornweg and BHADA-Tata, World Bank 2012), & 512, [UEEME TCOFRER ZHA~DFEZHE
RITHDIBADEEL, HEVZBEINTHRY, @& EEICEIT D ZAORANEZ Eik
\CHRT 572 DIT1E, Ml 72 THRAEMEDENEBR L, FERIAZIT TR, #
¥R THORAEMEE S EZ ORI TTHOWI] ZEET H0ERH D,

AEF, 2oLk ZADFN] LW RN RY T IO ZHIEEMEITT T 5%

M I U ®IZTE K LTS Thanhetal. (2010), Sujauddin et al. (2008) . Bandara etal. (2007) 33
FOZL 0F FEE MR E LERENRIL, FERIAEHRE LTS, Ziud, ZERD
Bz FPERHIR EME L TV DS & 205 & EMIZEB W THEZER ZHORED M AB.
B2 EDERIREPOIFFICH LN L bDHDEEZDND,
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NG ETOREBEZ O ZHEOEWIZER L, AEFEEZRE L, $72obb, T
HEIL, FhE (FHEFT) ICBITDITHLERDLAREMEDOH D b DOICKIST 5 AR, H
BIBRIC LD TAHMUERFIC A2 e LCHRH &N D THEH R, HJ7 BIRIRDSINEE - x5
ET5 TIER], KMy Shd Ty E) Bd b,

FPEMHE - AR R LB TER, BFLHE, VAo (ST r—~ k7 ¥
— B/ B EEE) (IS X o THEHEIZED L. 2PN, IEEERIC L 5%
JREIZ XA WEL DB bd, RENRORY Z0h - Fv o7 4T TR, Ao
7 xA ANy — (Waste picker) (2K AIENFIL, LG~ AFIIC, BEIRFEIY
PITONTODETORENTHY, VoAl AL By h— @ﬁ%w@%:}ﬁw&%z%
D, NEBRFEICEALTH, AR LT V78R ADOER G H Y | BREEESCARMER
PEOEHRL S | A L 137> Ty,

FENDI ETOMICHEET D ZHOMNBETHZ Licky, HETDHERERT
D ZHEITEAT D rREE EV (R - B 1993), 29 Lz [ZAoifin] 5L,
B O ZH B E T OMBRAERER D KO IC, WIEMRRAR (ZARNEE) %
GO TR AETRBNCRE FIEZ R E LT AR, AFREORE RS TH 5,

Fio, £ 0% EETIX, MFH¥E - AEHRR EOFER THIL, TR A L —FEITI
HEN, ZOFFLSINTVD, ZU T HOMGEIBKRIZBN TS, EMERINE ST
AFEINTELT, PRAERZ2 SN TN EZHEL T, WG ~DANT 7 ¥
—HT, WUER - A EEEL WD

Lol FAERS &@W%iﬂ%ﬁf%ﬁw&% TR BEFE R R E I IT R B v &
BEZbND, LTEBoT, AGGITIHASN D ZAHAEGIEREL, NEELHKT L2 L%
BE LT, 29 LeFERITAB L ONUEEEIZ T 2 FZEHE LHAAALTHD Y,
A FROFE LD TH 5,

R ABEDIL & 72 o [HAENEIL MBS S E B R E i 1 /) (SATREPS) T2
U T v T BRI T D - R E 25 s L7 i5 YeBh I S ISR BN OS] 7n v =
7 bO—BRELT, HERFHET —LOEELIZL ST, 202488 AXD 11 AT T
AV FZUATEBLIZEDTH S,

423. AEDERAE
DAL % 52 ek

ARETIE, RETHOBEEWBENRICRATHLZEa2BE L. AU T IOHFRIND

B 20U g unicik, MEKE T HEHENRA T+ —~ L EJRELZESE (Bothal Paththara
Karaya: 78 L EFREINADER) 080, B, K @B EZ2EVR->T, VA7
VDR ZEF TR HIAA TV D,
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Xy T A HARHESRE L CRE L, iEd%E Ly o T  HOMEAL K 4-1 1T

L7,
%yy?4m@\ZU?VﬁTZ%E’k%&%ﬁT%D UNEESREWUNDILE S iRe
D, (TEHERE . . EEE A ENERT 5720 TBEAE NS O N AT (FiEED

Am)ﬁgw&wﬁﬁﬁﬂ%éoik\UM%&)@ﬁﬁ@E_ﬁménfwéMw%ﬁk
WV, ZL DILBHESBAERFIN LTI TH D, £, BEARD S KIEIZHEML
THBY, ZHAOEBEZTND,

X v o7 4 TOREEYEBRORDUL, 2002 F L [EER, U A 7 VB ERL = AR A K
Misk X 7e <, WKAFITA—T o F e T TER Y | JE IO BRSO
ENFESINDRICH D, FIC MR EOREND ﬁﬁ@@m OBy 5 D
SEHURREOR S EE L < | U R BEREMAE 21T O L CIREERILIC &

%@¢T%ﬁ&(mu&ﬂ@%?V?4ﬁﬁ\%%%%@%Wﬁﬁﬁ%m%ﬁéhfw
T, MNLOBEEDERTHEIERN G T 2RBICH D, Lo, FEEYEHE TEITINE - &

WCEFLTWT, BEDEHTHEO 90%L LA D SN Tn5D, F, IWE - EikOFE
%%ﬁﬁ%:émﬂf%% 2 RUBEHENTWDAITERTHIRERH S S, 2 T
AMTTAB S 2T LORETH H DM, BEWEH (FITIUE - EiR) EXE0EaITT
REIF OB BIKFEL TWD, 29 LIRS AT ARFER E DA ETE
O L S LIck 0, =T F e T A b ORI~ OER AN LU VIR
WD,

ZOEIBRRNEYUGET D720, Fv T o T2 REEYEHBORZ R L T\ D
Xy 7, " FETH Y7 MEATHEEMEHRICH L CTHBNTHL, Ty T
4R, IO S RINE, VA AT AT ANEE L F— O, A=A R A
FEEDREM, REZES (MWK I 2 =7 ¢ CIAMESE~OBHLA %5 LA O k)
R E 78 & OFEMRI) 721G 21T > T D,

R 41 XYoo THOBME

2002 4 2012 4
A 111,116 A 133,490
N D 3,895 A/km’ 4,679 A/km’
L e 24,303 (2001 4) 24,000
HRETR A 4,825

162002 FEDFEFYEFTHL 20% %2R L TWDH DT, —EB0HIOINENEZE A Care Kleen & U
IRBEAICEEL WD TH D, LL, ZORMEEDEEB OME S22 EORIE)
SYEERRN L L, EBICERALEN 272D, ZOWRDEICTIEE oo, F72. 2010
FEOREYEHRTEE D LIE « EH - L5 OEAERFIIC Rs. 103,100,000 73K H S TR
V. DIROBEIEYE T Rs. 111,550,000 D 92%I2H 3 LTV % (SATREPS 2014b) .
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mANH 100,000 A/H LA 1 200,000~300,000 A/H

b Rs. 269,915,000 (2002 4) Rs. 1,043,590,802 (2010 4)
— R&ﬂf&iOQwﬂﬁ R&MinOQmMﬁ
5D 20% MY HED 11%
TR A # 90%
ISR T 1[E/H (FH) 1[E/H (FH)
HEE T AU & 131 t/H 156.97 t/H
VA7 7L HE YV A 7k X —3 fr
AL ANTX (=T F D) ANTL (=T F D)

WER NI v 7 16, WEH S
—H8H, WEHNI /X —1TH.
INEHTE 140 &, WOBHA7 VR

——1 B AWSH g~V —2 5B

UEE Ny 7 —H5 5, IR T
7% 77 2—14H, WEMFHET G,
WG N R—F—1f

IVEETESER 261 A, W3 G1E¥ER

e 5 429 A, 113 AR
S IR 429 AL ] 7N, EPRLE 26 A

(J£) RslIARY o W D@ETHLNVE—ZEHT 5 (100 ] =Rs. 110.17, 2014 4F 12 H 12 H
BUE), ¥¥ 7 4 THRMMOMETH D | ITBHEEE, P8, BEFRHERE A E e LT
WA T2 EBEHIE N D O NOHANR S, 207, BEIAAORKIFICHEZ . ZHOE
HRIFIZHEML TV D, AANAEEL. BIREIC KL 2HEMTH D, 2012 F0 ZHUL
ERIEL T, FY o7 4 TERBICE2HEMETH Y | LR ET 7 & 23 EOH
D Z AU STV (9 10%) 6

(HFT) JICA (2003b) 33 KT SATREPS (2014a) K Y % 1ERKL,

© ZHoii) OFE

[ZH o) OPFEMEZF 42 1R Lic, &L, FHERITHOENGIE, FERD
HDERFE, FERIHOT 7 — MNHE, FERETME, Sy ERE LT o7,
A XIS & Le Y o 7, B E#lFuiE (Property Tax Valuation) <°E 37T A B EkIE (Trade
License) 75, ME/EXAMH L7 Y,

TOATIIZE A S E 2. TN ZAREBORE REBERNTHD Z EEE L, JRIHOFE
T—HEAFELILIELE, LML, R T UAIIIMEETEX MBS T — X IXFE LR
W AT TIX TSR EZ R IR OEH TE 57 —# & LCHEEHMBAFEH ST b,
[ EHAGRL & 13, A U T > O BIEIRD BIRIENIZ & 52T o Ll @i L2 o
OB 72 E & Tl L CE O ORI T 28 (BEEEM) THDH, RAIFETYH
& E HA AL 2 5Tl L 727 — & Bk BE L L CHV = (Bandara et al. 2007)
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R 42 o TAHICHDFENIFAEDHE

TR 5k fi HEEAIC X 5% v il X O
R 2 20124E 11 H3H ~ 2012411 A 10 H
FH A o S it Zone 1B, Zone 3. Zone 5
FhER T H FFRA 120 (0.5%)
DY I NH TAHERIE 90 (& - - ARPTRE A 30) . AR Hl 30
. - 8 (0.33%)
TR T HENFA o . _ » .
D oA B INEAR TV 2, AN L A N T 22, ANEBEAA SR A HEHPE)E 2,
)
INRREIEA R R Z PR RGN 2
19 (0.79%)
) R e KBRS (T2, LA NT 2 2. ISR 2 pE)E 2.
FERILT lr— R o o B .
B | AR A RIS 2) . AR S 11 (CER 1, FEFT 3, R
NREDOY . 3
EREEE 1. JRBE 1. B 5— (L% 2, B Ro—# 1, A7 1,
£1)
- 8 (61.54%)
K E R AR . o ) ) o
- RE=HVEER 1. (AHF 1. fi 1. 2oL 1, RHEIY 1. e
)
VA 7 2—1, /- PRI FES 1, F—2arRAME U]
AV TR 155

() 7 > — Ml AT R E T 2 BRI L TT o 72, B 0 AV DRITR LT2%I3.
# 4-3 O ZHFEROGFHIERFT BT EF LD b O R Z R L TV D,

(HFT) R,

FHEFR ZHICE UL, EEHBIE D & 1,000 U2 70 % SEME AR L, [ & HfBL o
EV BT 25% 2 e I, E A O\ AL 25% 2 AR I, 2 AU LLAk o[ AE He
AL 50%% Al HIX & LC4%H L7 (SATREPS 2014a), @ HflikX, uffith X, (%
Ml XX, ENENFEAKBR I TS EGEL, LA, mPTfsE. TirfsE. (K7
BEERT, Fr o7 om0 TE, @PreE (GHfi<) (3 Zone 1B, PE3EHIXIT
Zone 1A, EEMEFANONZVHIXIE Zone 5 (ZFHXTHIIZEF LT 5,

Z D%, MERREZFE/T L7202, ThZno 3 MIKOFHRIZEE LW ERERE &
A DRRERD B> D H7 B IR DB E PR % — (National Solid Waste Management
Support Center: NSWMSC) B8 & 3 MUK ZFRI L, 90 #2338 E L7z, £7o. R E
TR ABRENE ZAIL ZHORNERIEDIAET 720, THRIEHE G H 30 T

AIEE L,

HEA~OW N 2K L7z (K42 20,
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4-2 X TA4HDZ HUNEHE (Zone 1A, 1B, 2, 3, 4, 5)

Zone 1B

(7)) JICA (2003b) LV 4EHEIE,

FERTAHCE LTI, ¥ - AHHEICE LT BEEMMBL 2RI L LTV 5 ER
ARERIEN D . FHEEWH O 7V —T 551 LRED FIET, TRENDOEREZKR « - /N
BEZ LI AR L7 S SR M Lo RPN S 0 | R A OIS B O R T
vy VA NT 2, AR PRGN . IEAER T AR & v 7 o T O BEREHE
WH LR LT, W RREEE TN TR 2 AITOFEAREEY I E L TRELE, £
NUAOK « RHRENGEILT > 7 — MRAE T AR Lz, AR L ik, &
ATAAA D ATEHREEICE MR TIE T A3 D72 <0 D EORBER E2BERIT2HEK
EERIT O TWDEIR NN EN o Tz, TDd, AdERicBLThH, =
Ty — NRETIAREHEE L Y,

P OPEEMERR L. B R ARERIED D MR OMEAR A B R L. AR DA (B3R, S
. RMERE) . AR ZaPRRE CUBRIE, 2HIRFEN, NEER L) RTv (7
AINANTR) VARNT D4 FERBEBOE L, WAl THREEROHEG 21T o T2, IHEL
IR, KRHREOFIE, AR Z FATAT o 7228 /N & it oD [ i BRI . Kb
IRFEIN NS T2 2 L D R R & B < RO fax & PR, 7% 0 O 5 &/ N i &
LTtz 7o, BT MTHOWTIE, EHEFPRRIRICER SN T D RT LA, KD
BT NEFRONT, BTHT A AT ZATRESNTWD 72D, TR LD X ) 27,
TARNTADNE) MM L THER 21T~ T2,

Y HERIHOY T ARDIRCERE, AREN S &b L FER DACEME BV TV
DThD, %< O EEOEITIRTIE, KHp - PRI HD LB N0, FiEFR
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Flo. X T 4 HITHFET DREDILEFORZ = HVER O, hids, #3231
Y. £, i)Y A 7w 2 — s - BHBR R BRLEE L TOR—A
aRA N E DRI ZHMBEE ) O S h B L T v — FHE TR L,

FHFHEHEL, 8 HME L, BRAIDO1BEZ N TA T AT —E LTHREL, ZHNEL—
N OHEE. WEBOHE . (ERO ZHGNNEE. FEBDOHE R EOWREIT 72, 1 1H[H
D ZHBEOIEACEART A 72012, 7T HMO ZH8Z2HE L-, AR, 48T L ICaEY
T 7 (Kitchen Waste) %, AL D Z 7 (Other Waste) AF L, fH, EHEINEL
oo BXRBNOPHEIND ZAHEERET, TOETHEL, AEZICRE L, Ty —
FRAEICBE L CE, 3 BT T, MR E LTRE LR Z2#il L, ThTho Z4a&Es
A L7z,

By BT, IR AN S D & COBEBOIER, A, %im, s bk
DI E 7 HEATO, AT HEZFIA L, Ao BEOHEE - IAROHEREZIT 72 %,

@ BRI

T HEE L RBRORER NS [FHIRICER Lz SV TR L. ZHOY
HHRHEZIT - 72, FU L2 ZHY v 73 g chanizd, & - - K E,. 24
RIVAEHBG, BpaEmis (RTL, LA RT 2, FEE) BINCERBIORE 21T -7,
RAELTCIHE, 405U, A LD 2 5D58 28T, 580 2 2O5E 2 BIZhEiRE
Do ZOEEEMRVIEL, WHEHF LRSS U T VEEZED ST WM0EETT T2,
PUASEIC L > TRBICE S T2 FLOEREZHE L, TNEEETE > T, &tk
HHEHIL72, 20k, &FfE. JHRNERIR, SRR, Sy 7L it
TH M FIAF 78 3HEE (BR, BEZA, BB, N~ RTI7RF s YT b
TIAF s KE, AL RE SR, T A, PSR, AEREY. s
BEFEY), o) L, EREEFILE Y

THENBERO THRERITRDREREELEZTNDLZEEZBELTWD, Z0H, R
THTIEH LN, FERZHY TNV EZREU L2 LICERZDD Y. HOHFREOREMIIRE
NEBEZBND, M43 IR TINER L RELDEOREEDEORRELZOL ) A EE
fHF TRy, HOIREOCEBEENDD EEZOND, T v 7r— MREIL, BE LR 2550
L., ElZ, THOBRLIHAOMBICE R EZ Y CTHERLAEEIT 7= (SATREPS 2014a),
0 Ry T 4 HICBWTIE, Bk T8 Weigh bridge 238 0 . Z CUUE S M OFEEER] (K -
e NSy h—E N Ty KB NT 7 ¥ —) OIUERTHOE I ZJIE L, Hifi
DORTHEZFFE L, AR, 55~ 1 BifAGE. ElARE, A0 P REE
T T, AW BEOHETEZITo7-, FlZIE, 20124E 11 H4ABOTHI RS 7 24— 14 5T
80%D Z I DFEI FITIREE T A SN7Z3B A OFHE L. il 55 14 X (A7 5.4m3 X BT E
410kg/m3 X ZHDFEA EIFIREE 0.8 (80%) =2480/H TH D, Z Dk ) itz & HmHIIC 1
W4T > 7= (SATREPS 2014a), [X] 4-3 |Z/R" T3, Z OFHEIC K AR & AV B DRRZEIT 1.61
ttHTH-7T,

BRI, BIR, BEZA ORS T, KOZE, Zofh), #FE Gk, MeE. BEr—n, %
Of), N—RTT7RAF v (B, FLAE, 2ofMh), Y7 NI AXAF v 7 (PET A b
by BE=— VR ZOM), K, T4 RE SRE (RF—uiE, #k<T FofM), BT

2
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43. RYSoh - ¥ o T TOREREYEBEEEDLMm

TR ZHE - ZHOWI. THMROTRER R B L%, ZOMBREEE X,
THhEL %églﬁk LTt 21T 2,

43.1. TTHDiFEN] ODFREFER

ARG ROHE ZHBEERAIITRLE R v T A0 ZHDORE REHIT, ¥ -
NHFEFR IR EDDRAETHEERTLBOEEN NRU%BHRDHZEThHD, FrT, WHERmR
(RT N, VAT AR - AR ZAPEHRENE) O ZHREOTIGIT 52%IE L
TNWT, F¥ 7T 4HO LI RREHITIBNTIE, FHERIH (FEIT, K- PN
R KRPMLETHDEBZHND, 2002 0D JICA fi# & DHEZTIX, 2002 FOFEFER
THDIEEE 68.8/ H T o ToDIZxt LT 4RO 2012 4£FA TIX 12940 H & 72> TE D |
RIEIZHEI U722 & 234537525 (JICA 2003b), % 7 1 D ZHIZEBWNT AT L0ATE
ABANDEACIZ LD THBEOEMMBEL X TWDH LB 2 HiL5 (Pattnaik and Reddy 2010) ,
T2, DRVEIGTIEH D0, THRIEERIR D & B3R RN A Z Z U sk 0 -1
JFRHN L AZIER U2 & bIERTREMTH D 2 ARMAESCBREBROBNEEZ D & 4
BT ZHRIERBUZ BN T H . ZHIEAEMEOmE Y] 72 B FAUBLEE DMK & DR %
TRTDLDUENRD D,

R 4-3 XIVYUTAMICEFTHTHFEESHTE (2012 5F)

HEAIR FEE T B FEATREL P He
O RERZHDER
T TR HiR 0.38 kg/ A/ H 120,141 45.65t/H | 25.38%
T AN A Mk 0.36 kg/ \/H 13,349 4.81t/H 2.67%
FERZHED/NG 5046 t/H | 28.05%

2 (QCh, 3y, Z2ofh), MEEE, AEREEY (B3R, B3 - b, 2oneE.

B - Ny T U — ZOM), BTHERREEEY NV oy #iE, 2ofh), Zoftte LTHH
L7,

HFEWUHELY A 7 VEICBE L Tid, ZAORBUEEHSIIEARMIC ZAZAFAE L TN D
TELMEEL, FA—LaLRANELVORENIE, T — NEAE T ESHIE LT, i
ORI X 0B DALz 954 ff 2 Do CTHERE L7z, K- PRI OREENH THEO THRE L TV 5D
WIH, 7T ATy 7 H Ea P HE) A I AN EZ TS EE LTHEEL TG 21T-o 72,
TS, BRI AT THE, INEBLY A 7 VAP NEF AT THEIXT v — FHET
IR L7z, mEVYA 7t Z—0ET 1 hHOEEOFEHC L O H#HEFH2ITo72, T2, &
FRUNEEHIIB DR A BN, ST R 0.46kg/ . HETA:E 0.39kg/H | ﬁ%%ﬁoxmwmm
FEHE L LT,

T B AR HIEE O TR K E T EREIC IR TR eV, Lv L, BEEME MY EIC L D &

T HRNERIR T - AKFTEDO A BNES LTS E SN TIN5,

2!

N

2!

w
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@ FXRITHOERARE

BTN (FARNTR) 56 kg/H T v 140 7.84 t/H 4.36%
LA KT v (AR 216 kg/L A+ T 109 2.35t/H 1.31%
ARER Z A EHRENE (OB 4.76 kg/FalE 403 1.92t/H 1.07%
AR PR (B 1.69 kg/FaJ5 1,770 3.00t/H 1.67%
® HERZHOT U r— FREE
BTV CREUR) 1,000 kg/7~ 7 )L 10 10.00 t/ H 5.56%
VA RT v (KH) 200kg/L A kT 24 4.80t/H 2.67%
VA RT v () 1125kg/L A kT 109 12.26 t/H 6.82%
AR T APEH PSS CRB) 350 kg/Pé )k 44 15.40 t/H 8.56%
AR Z AP (PR 20 kg/Pi )k 403 8.06t/H 4.48%
AR ZHPEHREE OB 40 kg/Pa )k 43 1.72 t/H 0.96%
FEFER T AR (PR 15 kg/Ra k5 1,770 26.55 t/H 14.76%
TR 12.5 kg/ 4% 101 1.26 t/H 0.70%
Il 600 kg/Ji P 17 1020 t/H 5.67%
T 9.17 kg/ 7T 422 3.87t/H 2.15%
BB B RS 8 kg/F& R 79 0.63t/H 0.35%
IS &3 5.15 kg/7F P 90 0.46 t/H 0.26%
b Ry —SFfE 37.08 kg/=5 11 0.41t/H 0.23%
ERY 1.5kg/EA Y 14 0.02 t/H 0.01%
B 10 kg/# 2 13 0.13t/H 0.07%
@ FEREFRRAE
RH =T )V REE 100 kg/fifi 7% 1 0.10 t/H 0.06%
NS 1,500 kg/fiti % 3 450t/H 2.50%
iE 3,000 kg/mi% 4 12.00 t/ A 6.67%
T 380 kg/ T4 5 1.90 /A 1.06%
FERIHED/NE 129.38t/A | 71.95%
M Et 179.85t/A | 100%

(HIFT) A ERK,

* T N0 [ZHOWN) OREGER A3 ITELE Y, H43ICED Fr T

#CHBRINEMIB O ST LA EAFUEIN TN, IHRIEHISIE A F0HE L

UCTHERE LT, ARZ =T VEER, AL SFI3 A iR & Lo, MR -

IANFESER - T - T35

MBEDER =L, T T AF v 772 EDEL ORI, THEDY VoA 7 VPN EEICLD
IREEZ, aa RO A 7 NVERIZIRFEIND, £/, TOMD ZHE, FUTRL SN
TWAEEELHIN IFEAEETOIAPIESIND, JEHRIOA 7 3 —~<t 7 ¥ —IT
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ORI ZHORNOEENBETE D, [ZHOWI] & LTI, BRERNS T
WAL, THPEHENC, BFLBEA V7 4 —~ VBN T % [Bothal Paththara
Karaya (AR MV EFEOEINADE) | BNFEERLFEF 2 E2KEL T, v, M, &Ex
BV T, id1E U A 7 v s 2 =0/ N ¥ (Junk shop) (2585, F7o, K-
HIRAR O - AEFHOMIA, 77 AF v 7, aaF vy Yokl 81, fiNo PR
VWA I AP NEEIC LV EIRE L, aa RO A 7 VEFICESEELIAEND (1§
K« EHH 2012b) . KEBLAR T L0 5 DI ZAEEBBGICB W THAHA IS,
PHENTZ ZHOP CTREMED H 25 ik, WEEEBICL > TEIRES L, LSt
DL STz TH DAL GITIA I N D, I HITF v T 4 T ORKAGIIE, B
BT HNY AN Ry URNPODZHBIAIND, RELFGOZHIE, VoA ALV
Y —IZ RV EFEBEI S, LS HICHLTE) A 72—l ind, -
L, UxA AL By B2 L HEREUL, LSBT AINDRINIA 7+ —~ )L
T H—RONEEEBIC X 2EIREIN R SND 280, FORILEITD 720,

Fr T AHTIE, HEVPRAERRINTELT, £ OITHNEOE ERALSY

A S LD T2, B ORMLSHOFA, AREE - BEEE, BOFER~DY X
JHRMBESND, a2 RA Miak/e & o PR 2 50 LT, ik sy B2 1
TLOMEND D,

L DEPEIL, PEHIE OIEEEBIC X 2EWHEIL, WS HTOT A A - By H—I2LD
BEIREUZ. TE VYA I Z—E/NRE Y YA 7 N EE~FBIATN - E TR L
oo O, WEE (15697 /H) X, geHHEI 5 & (16059 /H) MoiiE VA 70k
UH =N A I PR IE S NS (362 YH) EFlWiELE L THE LT,
IV LV BEDOREZEIZ 161 YH TH D, ZIUINEH Ry h—HOFHROEAEIZ L D &
EZHND,
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4-3 XX TATHDICHDTNIOLKE (/B 2012 &)

[EEIE
5% AT B EE L DR IS LD EREN
4+ A - Ko = |
wrte | RIE B (1) .
179.85 50.46 * 4493 i ‘
; EEUT LT
i BRI LA I
; 3.62 (1.63+1.99)
= 3
T mEEmm I 1 (1 %) L, oegareon
93.90 80.17 i A
. N
- i | BEEWAS (el T gty |
L At P () . TR O vy L)
2159 4 2159 1 16268 (155 36+7.32)
T .
N fiE B (IR 45) L
12.00 4 12.00 *
: |
L, 15 HEH (R 5 >
1.90 1.90
Hhixig:
Jo%
1373 (0.75+12.98)

(HIFT) SRR,

432, CZHHBAEDRHER

TR ORE R AR 44 1R LT, T v T A T TIEETAHAN 10%LL L& HEH T 5
GEABER ZHPEHPEIE A BR< ) FKEER ZHTIX, EZHZEDAERE ZH DO/ 75%
bz 5D, oz EEOFERR L FAEOEmEZ R LTS, AU T TIZBNT
b, ARRA R EOERR ZHOEINERMRPLETH D Z L BRBE I,

FRER ZHIZE LT, AR ZAORICEWEIGE SO 2 ORMETH D03, JoithlE
WD &7y Ziuidadk BE TSI B2 £ oIED . FRELPEM 0K ED
KbV ELTEREND =D THD B, 7T 2F v 7 OMEIL, 2y hR MO L2V 7
NTTAF I PBN—RT T AF v 7 LOEEREOR, lFEEDETHH S%EETH
0. REREETIER, THARMEMKICBNTYH, #EEE 77 2F v 7 HITIZIFERE
DFERERLTWD, [ZHOWN] HEDOKREAGDETER DL &, THRIEMIKD =
FILEEF R DB M ETH D,

—F, FERIATI, BE, 77 2AF v 7 ENHERNE <, BITEI Tl 72 P Y 4
A T NP EF I L DINENER TH D, A% ORFRE - #iiifk - A& % A VDAL

» OECD [HiZ, AHER 24 28%, I 30%, T AF v 7 1%, BT A 1%, &EME 6%, £
fil 18% & R~ L CH Y, P Kb EWEIGZ ED TS (Hoomweg and BHADA-Tata, World
Bank 2012),

56




IR D, FERTHITE SITHIINT 2 TR @V, SRIEEZ: & E1TV, B A A NE
HATE DY AT LB (VA 20— N OFERER ) A 7 VLB OB 2 L) 23
HThD >, £, thodE, 77 A, BLIMEBEEN L LDV A 7 b EREVEISLT
HBHD, ABITENED X 5 ITHIINT B ATREMEDS E L,

R 44 TYoTATHOTHHRK (%, IBA—X, 2012 £F)

ik FREF T H FERIH
@ @ ©) @ ® ©® @
RN 72.5 81.6 | 72.1 72.3 746 | 822 | 973 | 342
JE = 4.9 1.3 3.5 9.0 0.0 0.0 0.0 0.0
MO 112 6.4 5.0 7.1 10.2 8.4 0.8 35.1
VT NTTAF v 5.0 3.7 42 3.6 7.0 9.2 1.9 23.2
N—=RTTAF 7 1.1 0.9 0.8 0.5 0.6 0.0 0.0 25
A% 0.5 1.2 1.6 0.8 2.5 0.0 0.0 0.4
SENNY 3 O 0.1 0.1 1.6 0.2 0.0 0.0 0.0 0.1
& JE A 0.6 0.2 3.1 0.4 0.7 0.1 0.0 0.5
7T A 1.0 12 24 2.5 4.1 0.1 0.0 0.7
il | 0.2 0.6 12 0.2 0.3 0.0 0.0 0.0
A ERIEY) 0.1 0.3 1.2 0.2 0.0 0.0 0.0 0.0
AU R FETEY) 0.4 0.0 0.2 0.2 0.0 0.0 0.0 0.0
Z Ot 2.4 2.5 3.1 3.0 0.0 0.0 0.0 3.3

() OmprsiE. OhaTsE. ORFMEE. O ZARRERK, ©F7T /v, @2 7 Of
PR ZAPERNE . ©IEATER TP pEIL,
(HPT) EH TR,

433. CHEREDEHERICET 59

AR DR DOFAETTET O AT L 21T, THBEBPHSRFRN 7NV —TRETFEAZ A
JMZXVENTHZ EICER LT, KBTI AOFSEES) & HNEENEZ o7 5,
) LI ZHRAEDEBERZI OIS D720, RIFRITFH TR EHT (Analysis
of variance: ANOVA) FiEZ MW 25, BT CTIIERBEEZEE L. — ol &S #oiT

(One-way Anova) 35 X O _JohdE 0 HHT (Two-way Anova) Z1TV, ZHILENOHK D

X T A HICHET AT R TGAT L T E NG — 2R THREL TR L=, HERTHO
WL 7T 2F o ZHEOEIED 7.5%~52.5%& 5.3%~28.9%% < L. 5% EER%ELEZELT
WS BN H D,

57




BEAZWLNIT D,
OFTEER D Z I LB DI E)

X 4-4 12 1 B ORI ZAES) & FHEZ & OEB A B[ LI ONTRZ 7 Lz, FHOTRIC
L0, KRB ZHBEEDOTLEIZLOENIND, IRBERKT LT —X0ESE
D CRIZRT DL ZHBEEBEOFEREMNDOZEN D,

4-4 FREAIDCHFEEEBDEE (FrT 4T, 2012 5)

1.207

o

1.00

oo
[
1

B0 8

405

(m/>- /5% i3 (D kel b

BN AN EHEN
(F) FOTaNT —Z O 1 WAL (25%) . EaRAT —& OF 3 WAL (75%) . FaOHF OHR
DHIE (50%) Z/RLTW5D, EFIZERS TN OR XL, HOEID 1.5 FUN
WZd DKM, /MEETOHRECH D, HMORID 15 EEBALT— 2030556,
LSELLE3RFLLT O b DL o), 3522 5D I+ TRRIND,
(HPT) FEE R,

QpTfRE Iz X 54 H)

B 4-4 DIXTHHOXIZEY | FIfFEN ZHABAERITM OO EL 52122 L3 0ho Tz,
L)L, ZHFEERNREE 2R L TWDH7ET T, IifsER oz i, EirfE,
HETRE. IKFMSEOREEZZWLNIT 5700, FifFEE 1 2O ZTHRBEOLEHR &
ME LT, WEMRO— TR ES BT 21T o 7o, ST ORE. p M (HEMER) 7% 0.0026
THERMREZ R L (R4520), £/, COFREOMICAEERNH LN EHDHELHE
PR E DA 7 = v —= (Bonferroni) & TiX, mprfFE & IKFTER (0.002) & D=
AR &HIE S,
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R 45 —TEHESBEASTOHKRE (FrvoT4m. 2012 F)

g
AT #s SR FRUE(R 72 B
5] 46466667 21254992 30
e 39033333 19144609 30
& 281 19612364 30
At 37866667 21201653 90
Gan Gk
22K E H RN F p i
7 —7 512126677 2 256063339 6.39 0.0026**
7 N—TN 3.48851316 87 .040097852
et 4.00063984 89 .044951009
LELEE (R 7xo—=)
1t T TS
B
AT -.074333
0.462
RHTS -.183667 -.109333
0.002%* 0.112

(7F) *P<0.05. **P<0.01
(HIAT) EEE1ERK,

QP O B BN X 528

X 4-5 (2 FTi3E O A B OL B 2R LTz, W HBIOLE T, &FTEIC L 5 R
BLIZ W, BFMFEOZFEICIL, FAOER Y —Rnbb B2 005, X4-505,
FPTFEOPIZIE, BRICXDO TREDO ZAZHHTIHIFEER D Z LR o0nb, Z0
ZEE, HOUTRSHTICB W CEIAMEE LEEEEATREHTEH LD, AT DD
HIEBDIERERFAETHTHERALNTH D, @IMFETIE, BRICRDE, FETHI L
RINDEIREZBRDEME, FGE - BURR EEHRH L TA—T 4 2T DFE, FikE I
HBETDFREREDEFENNZ =L BEPREIRNATNDEEZHND (X 4-6
ZHR), WRO BTG OFFER Z AR LTk, BT O Z ARSI OF i 78 & O
WMRE L DUERD D,
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4-5 FIRBROCAHFREEDEBRES (Fro T4, 2012 F)

I&:‘* 3.00 * I? 3.00] Ii* 3.00]
&8 250 * e 250 HE 2507
t= A f= A =
EE 2.00 EE 2.004 25 2.00
B 1s0d o B 4 5o > o * B 4 50
= : o = ts0 g o = 150 * g ©
#1007 % 1001 2 8 o || & 1004 o
I -5““3““@@
00+ .00 00
1 I T 1 T 1 1 I 1 I 1 T I 1 I I T 1 1 I
* x + B B % k & £ £ B A % * &£ £ B
=TEE FriGE EfrEE

() FO TN T —F2 OF 1 WA (25%) . b3 7 — 2 D5 3 Wi (75%) . FOH Off
MHRAE (50%) ZRLTWD, ETFIERS TONF) ORI, HOESO 1.5 5N
WZhHDEKME, B/MEE TCOEHCTH L, HORSD 15 FEBALT—20R3b 555,
LS FEA L3 REELTF OB DX To), 35225 b D% [*] TRARIND,

(HAT) EH VR,

K 4-6 FTIBREAHDERICKIIZERE (FroT4™., 2012 5F)

0.6

0.5
M o4
<
ED03 P _._ﬂFﬁ' ==
W ’\ TS B
IE
& 02 EFEE
fak

0.1

0

BRER XIER KIEE KIEB £EQ 18 BIER

(HPT) EH TR,

COEIICEFREORANER L ZAREORERERRN L LTELLND, AN
ZEIE, %@ﬂﬁ@l R OATENRZ — 2R CTE L ERTH D, toBRFE EE O
BETH, FRCHEA EARD ZHRICEBR DD &0 ) AR RS TS (Thanh et al.
2010),

FifFE RO 2 SORTICLHAEEEZH D720, B oot ziTo7, iz,
TS DK KUER L HE B OMAE ORI L DREERAOHES HbE TR Lz, o8k
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RER 4-6 |- LTz, iR E D & IIFEOMICIIAERENRBDLNIZH DD (p
fE : 0.0000), WEHIFB IO AEHIIZHT 2 pEIL0.9571 EAERKTEITFE A7, M
ABIDOEEBICAHBEZEZNRN D L1, SOTHENSHILONERS (R FRINE) X5
WELbLDLEZEZOLND,

= 46 —TEESESTOHKRE (FrvoTm. 2012 F)

VAN GaKiin
CAN] FS5Fn ENEED S NSRSy F & p i
s 3.57552413 2 1.78776206  19.30  0.0000**
2 A 1141926036 6 023654339 0.26 0.9571
Fifs#ER | .665929191 12 055494099  0.60 0.8437
AR 56.4042787 609 092617877
et 60.7876664 629 096641759

(1F) *P<0.05. **P<0.01
(HiPT) EE R,

FifsE O p EAAEREREHTWDEI, ZIUIRER &0 D ERIC K > THBI N 5T
HBICBR DN TORET —FFEL T 2O T/, £FEEORER &\ 9 R
L2 RELE W LicizbTh D, T72bb, KFGEORAZE T, AERET
FH OIS TN TR K 2B AROEIIFERAENHETNWD Z &2 EBKT 5,

AIEIO 4-6 DIFHERAZ L BDETHDL L T T 4 TOREIGFEOHEA & LR O
IHMEICXBITE D (K 4-7), &FEY T VEEVETEETH L & RFTfEREITEE
W ZHOAERBIEZ DMANCHY | o, FEZ EOGHEREV, 2O XKD 72ENE,
SBHOSHINER &2 T T HBRO, IWERARE R EDOFFER ZHOUNEFHE, UL H
DEITL— FRELZEICBWVWTEBINIREATH D,
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4-7 FIRR DB AT (Fr> T4, 2012 5)

o
— W
—— B RE
- BN

a0

A0

A0

(mo-/0 iy O RER

207

(HFT) SRR,

4.4. #EEm

KETIE, AU T OREFEWERIZB T Rk N7 Py g COFHIRE & 3£
iD=, ZTHOWI (REEE) 2EEBE LCHEFELZRE L. EOMERRE S
Writz, BEIFEOEL OMIENRFB L TE R IHORAR, R, IHEBEDENL ZHRK
IE HUEE DIEFERD 72 U A 7 RO FTRENE, S HITIE, FERTHOHE KR ED R Z KM L
T lHhHEE, AV T OX v T 4 HERRICE LT,

AREIZLDHEFREROIH NG, ¥ T 4 RO ZHDORNERA LT HZ &N
T&, v U T 4TI, THNREET D & FRAER S B FAECHH AR’ Thi,
FloA T F — < VBEEIMZEE OB Y A 7 PN EF I LD A SIE SN D,
A VT F— < VBRI EER (ISR S Ve BIIETHN O/INERL Y A 7 AR 3EF TR D

AFEN, VA 7N ERIZaa L RZhH D A 7 NVERITTED,

o LT e AO%, BEHENSPEH S ZA0E, IEEEBIC X - TH IR B
MR IND, YO ITHBEITREASY (F—T ey r) [T Shg, IWHEEE
BIZE2ERENL LG TOT = A AN« By W —IC X 2ERENUT, L5510 H 5T
B A 7V —IZFRBIAEN D,

BRZHTI A 7L EINTWDED, RERFEEZRLTWLAWRKRIADY A 7 v
FFEMEIAT DN TR, 5%, RELSEZEOTBEANSL THa VAR A Mg/ L
ERIHL T, AR ZHDO Y A 7 VITREBIIZER D $HTe LB H 5,

THBAERICEL X, ML 2ESHLN LR BICEFMREICBVL X, R
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WCEBBRENZ LRGN R0, MPTEEOEE 2 —F, HWRIZ A= 1 04
BNREZWETHIND, 2O, HINER E2FE T D8, IERRER EDFER
THOULER ], WEFEF O EITL— FORER BN TEETRE R THDH I LAR
X,

Flo. THRMNEMBIL, KREO ZHMEREE D bEWIAaREREZ R L, &
D LiE, WAL - RERMBOBLRENG ., BIINES B Z AT ORUER & ORiR %«
FEhE T HMENMEE WS D,

ZH ORI HT T, Mhooik BE & RIS, AFFEORMAERE RS b AR ZH0 712%
DLW RERBEIGEEDDLZEDBH LN LR o1, REODAHRZHZANIEH -
ML DA BETH D, £7, FERIHTHFRERIACBNTH, AERIHD
WIZ, WAL T TAF v I BREBRENEEHDTND, 5%, BT ESCEREAY A VDR
{BICHIEE 77 AF v 7B L VA 5AEMENE L, VA 70— FORERS Y A 7
JVALER SRR DR S LB T %

THIEAEABER (FRE. AR OO T, FifREIC L2 EBH LN 5T,
FIGEEIZE LT, &0 DI EiaE L IRIEEORICA B R ZARAEROEN L LI
Teo FTo. BAMNOFGEIZ X 2EIMIAERFEREL R LA, @I L 20RO
PEHR AL, AERELZ RS R oo, BABDOEIIAEEN RN LiE, HEXTS
MU OIEEIRS] (R - FRIE) XL 2EELHLLEZXLND, ®RFSEOEA &+
WEHOZHFEROEITIREL, AFBREOAEEAZ A NOENILY, THEPKEL
EET 2 et Z2 R LT,

REODHHAER NS, FTHO ZAPFETIE, AEOLH>72 1 #@lZ B LE 7 HEO
FE TR, BPRE L IKFSEEZE L EA M (FERY 7V oFidr
EERAL T, AERRARREEGDL LN TH DL Z LR INT,

FATERORRA 72 ZHFERICE L T, FERIHLORENRRENZ LRG0 o7,
PR OE EEO AT RN TR ZHDOEBENRRKENWEHE L, FRERIAICESEZ YT
THEBE L EITERAR S L Z ENHLMNI o7, Fv o T A TOFERTHRER
DEEIT 2% TH Y, FILTHIEIZBNTH, FHERIHADRBANPRKE 2 EL 52T
W5, A%OE EEOHEN A CTHLEERIAICL IV LERTBLERH D,

A2V Z T TR, BEEICBT 2HEIERRAMBEEYEHHE O R E EiD -
DI, THBEFEORRLFER A EFHERITH LI, [ZHOFI DOEWE
EBRIZANT [ZHOFEN) 2EZEETLILNERS D, AFRIE. 29 Lizg EEICE
F % ZHOWMNOREEE DI TEERETE LD EE X D,
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HSE. FHRABE IS VOO I VOREERQ  TRIERSH

50, RS Uh - FrooT A HOREYMBIZCEHLIZTET7I X —

2YZ R, ho% < OF EE L FRICRERE ST EAET L, Z AR EZ
ELTW5, BEIEMEIRICBEET 51 > 7 7 -CHIETE R O KENME S | Z A RE~E
NI T E R UIRDLUC B D, FRICHATL G OB BN TEBY . THDITE L EN
F =T F o TENTWD (IGES2011), AA—T > X B 7IZ X D15 S iz ik
XA I & LTeT v VRO AETER & 72> TN D,

ZOLERBIAY oA DOFRMNOF v T 4 LA TH D, EHDIL2012FEI12T
Af - MR (WACS) Z3EL., Z 9 LRI A #ERR L7- (SATREPS 2014a),

XFroTr i, AV F B T2HFRBICKRERFTTHY . ALK 10 A (2012 4) D
PA¥E - BULHT ChH 2, 1TBOERI., PR, EREEAR EDNETT L7201, ITEMNENS
DWANADZLN, ET2, UNESCO DR IUVEPEIHE SN TV DL FR ENH Y |
HEANSEZD, 2 < OBULECILBREN SN LT T 5,

ZOXRIBRBEELPLX YT AT TIEITAENPBHELTEY, 2012 FOPFAERITIZ 1 H
180t D ZHMMEALS ST\, T T AREMR EOBRZHD NBREN Y A 713
NTWDBN, ZOMOZHITFBINET 1 B 1 BIEE S, ZHD 70%LL EE 5D 5 A1
RIHREFZOEEA—T X T ENTND, ZOXI IR ELET D120
X, EROE & 72MBEA~ORIEKRD X 5 23 CIEFHE e R 7 oY a v 2752 8
T L, HEEORANARZE(ER T ZENEETH L, DD, BERZ LN
T B AT =7 RNV A —DITBE N E EIORZTONDORETH D, AETIE, =
DREWPALPICT 272010, BREREITEIOET L b EEMMBEICIE W CTEET 7 ¥ —
THOLIHEREMRE DN T D, FRREATHENE b 70 VY a UAFFETIE, Bix 2RO - =5
ARANENTEY . AEOBRERETHOTT AN LON b AR REE 52 TN
HEEBEZBND,

PEFEW AP D0 e A 7 TRIE DTS, VYA 7 0RarRA Mg 8 a2
MANZIER L. ZHOREL D EZH O TERZHE L TS ZERMBETH D, #72R
EEMER Z MBICED 5720121, EROEMRICAEE L, 22 B TRRBORNEA
ThHZENUETHD (RIFIED 2011), F iz, Fhi fTRERFEERMBOR ONLEDT- DI b |
FERO ZH MBI 5 EiCITE A~ OB OERITEE Ch 5,

ORI BBLEND, KEZZHOUBFERTHZF v 7 « THHOBEFMATBUZITT 5
FROE#BETEHET v — FREIC L > THLMI L, A% OEREYESK & FEGHE
E~ORBEESRDLZEEHNET S,
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52. FROITEBZECEBESTOLER  RERETEETIL

52.1. HITHABROREE L UVXRED D HHHEA

& EEO ZHRBEA~OEREMICET 5 AT RIE, (EROBREREATE ~ 0D B X
ZHROIATOILTE T, VA 2 ATEIR G BATE 2 s, RO ZAHRBE~DOR.LR
Ak & EROASRFHIBIE, £, 1TEIZ1T O BROWEAHIKRMICLERAR S THN
C & 7= (Troschinetz and Mihelcic 2009), Ziui%, %< D& EEICIBW Tyl 22 ey s 8l v
AT ARREMTHY , FROBHE D bHE T RAT L7 EOHER BMEROBRBTELE
ITENCRERFELZHEZ DHERE L TEALNTELIOTHS (MUK - JiLH 2001; Omran
et al. 2009; Tadesse 2009; Afroz et al. 2010)

LU, BREEAEATENIANO R 72 TEBOITAIC SRR 5D TR <. NN E
OB REV, FEROBRNEROREREITENCHE D 2L, TRl SN H1TE)H
ROFHHZ L DERONBEIE#R e EANEETH DL Z N, HAZELIEER O
FHHITHOLNITR>TWD (JRHE 1995; #F F 2008),

U EDREREE 258, & EEICBWTHEROBREREITENIL, SAAERTZT Tl
FROEH - BRIIKFLTWD EEZ2 6 d, Ak Lok EEAE RS & LT T
H N2 RO BEEDRR STV D, ITEIOFMEN G B2 L - TREESCE AR
D EEmESNIIE, BLE S > T THEKPER ST, BREREITENZIIHEH D0
AN

BEAK - HH (2012) X, 20X RERONEH et 2 2EHL, AV T U TOER
T — NREEIT ol AV T U OBUREEEE 2 BEFEME PO TR T 2 1 BU
EEREOBEGRNEEEY XD EHEL, HFBFICRHT 2 EFEKOER & L TITEOR
D EBBETHM Lz, OATRERN G, (BRI EREEREITE & ORRTH o & B iRV
Bnd 5 LHEML T\ D,

L2sL, 78K « & H (2012) OBFZEIE. 2 SO BIEELEICE SN S THI, EOBERMN
EORE, FHEICHEBE G THVDLONEN I RIZOWTIEOIT ST RN, FERELT
B E DEFEERICB N T, ZOROOHITIEETH D,

PLbE S REX, ERERONHEAIHIE & SR O i 2 558 L, RSB TENIC
OO BRICERZ Y T, BEROBRICHEZ 5 2 2 ER %208 LT, RED3HrHH
H& X 5-1 IR LTe, ZOHFsHAE, TR (1995) Ok | (2008) . &K - HH (2012)
DM IREZEIL, XX T ATRECBIILERY =7 v a v TOMREEEE X TERKR L
~bDThbD,

T — NRERF TEE T REIER L LT, BT OBEEZ A Lok | (2008)
DRFFRIIES N, ARBFIEIL, HESREZM > TS L BT HEEE Tk, » 5%
(CRA SRR 2 R T EERE A2 TBAL ), BRICESWEEXMITEIO®EIZ [REIX )., 1TENIC
5 FHOKH, B EE T3 M, BRSOUTATEHNEROITAICE S B
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~ T8 LERT D, £, MEE 1E, HOTBUROBEEEWE BLRE IR 2 31l & 178
BHEOWES~OHFERME SNBSS EERT D, 6T, TTROESZFET HHA
E LT DR & T Z@Eniz Y,

X 5-1 SHOREH

E B
ITBDEFE B A
iTE

(HFT) SRR,

522, 77— FREEBADRE

FERO ZH[E & BEFEYATBUCK T D Ema itz 27 o — FAHEHE 2 X 5-1 D4y
Wt Aaz s E 2, oBl. VA 270, v—LarRA N (FRECZBTDLaVRAR), B
IR R A N (TBUC X Dfisdax LEE) ICRELL, Zbld, AU T ADTHE
BEETHY, Xv o T4 HTOEBOEKREBETDEDICHRELZLDOTHD, AV T
2N E O BEEY REARBIHIE  (Pilisaru Project) 2380, UHA 7 403 R MIE
RIZIE<H BN TN D,

BEFEMATE RS 2 BakIL, 1TBUS R T 2 EHE S mEEICHEIN D, ZnbDER
B E B2 2HA & LT, [TBORIIKESLHES, [TBLE L L ToORERXINE X
OANPEZFRE LT, (TBUCH T 2FEROBEE L L TBOROMDNSZRMEEZE 2, 4Bl
W, BIRRIC L 2R — L3RR MHBIBOR, BIRRa AR MBER L W5 EREHE 25%
E LT,

FEIEREZ, NMTa<ELRW RHEVEDARV, B ELLLEENZRN], 40X
ZORO ), TSIEFITEIEY ] OSBERERE (1 mi~558) &Lk, =720, T8 2B
LT, Mo T, RFENICL-TND ], BEBELELNXRN], T4 X<
LoTNS ], [5HICe-oTWn5] L LTZ,

T ATGE ORI KO v — FIREOREMEIEICE L T, (EE B,

66



523. 7o—FrRAEAE

T — ME~OT v LT, £T, FRICE a3 22T - U= va v
2P L (201349 H 9 H), TAHMBEIH T 2EROBEREZEIR L., 72, & 35
BITKIL TS vy b T —bEERL, O LT, HFFEESCHEHII R & 2170,
AP EARRE L=,

AFTRAEIX, 2014451 H 12 A5 1 H 22 BICE Lz, TAHNEHROEREZGE L
T, AV I hDary gy b2tk (Gamini 1) OFREN, B, FEZHHL, 1~
ZEa— LRk T o r— FREEZIT oo, MAFEMICHWTE, FEAE O HFER
LEHER L, FAEESMERICR LTHaR#AEITY Lol Lz,

FAEDORER, 385 I NZE L, [FIRICRRY R olo 1 T ZRAA L, 384
TN EGHIRRE Uiz, BIEFOBMEZ, B 159, Zotk 225, 20 1% 17, 30 1% 85, 40 X 118,
50 fR 101, 60 fRLL 63 Thote, T 9 LIEEFBEMEIL, AR 4 & HH CEBEIC 24
B L TWAEREBELLIZDTH D,

524. SWFE

CHREI KT A R B & BEEYATBIC T A EREROBIZEM 2 E 2 206,
ENENDOERHORRE 7 v ZEFH ) HHE Lz,

T AR A FEREH T, BmICBRERETEIZ L TW\WD VL — T L e
T N—=TN T T Lz, BEE 7 v—713, [4 Lo T, 5 EIZR->T0 D)
DOEZEF L L, HmH 7 L—713 T 2o T, N2 FRIZe-sTnd | oRIEHE
L L7,

PEFEMITEUC KT 2 REM CTIX, ITBUCKT 25 %2 . BORDOHSMZ AL & H T
B Lc, ITBGHIOZER E L TEEEMREEZREL, EEZL—7 (4 0255 ],
[SIEFIZEIRY ) E/EINA—7 (MM &L Ebwv, RHEY Bbivg) 120313 T
AT LTz,

BREERCEATE) & BUR DS BV T 2 B E R OB LML T 5720, —“HRe
VAT 4 vV EIRGHTEIT o To, T T, REREITEIAEmA - §ERM L —7 (1 &
BIE) LIHMRRY - BER 7 —T (0 ERGE) [T ENEERERE L, AR AR
HIBEAN LTz, #EHIENT > 7 1% IBM SPSS Statistics 22 (HAT A « ©— « = 25 4E) %
A, BEKEZEMRE T 5%E L,

67



53. RAVSUh - FroTATOREYREICHT HEREH

53.1. CHEEIZHT HERDER

FS5-112, B, VA7, h—bariiRA b, BHIBEa U RA Mk 2 ERE#HO
IMTRE R R Uiz, (ERIZTRTO ZHMBEICH L TEVKEDOER (95%LL 1) #Fh,
TEID 2 A NEIZIZE A EFRF o TRV E WIS FER BI%LLE) Thotz, Fv T 4D
FRIT S E TR~ ORI EB A Ff > TN D 2 &R gnolz,

SRlE BIREa AR A MOXEWEIL (57%LL 1) 2R L TWD23, VS A 7% 48%
ThHO, F—LarRAMNMIUIHEVEL (29%) 2R L TR, HFERIZOW T, —#
Hiel T HEAT LT M S LTV D BIIEE DL — L & 1> TV AERIZZ < (66.7%) . U W
A7 (594%) RAKRA R (56.3%) IZHET LM bR > TWD, 7272, A—Lba R
Z b e OERERRICOWTIID otz (41.3%),

x® 5-1 CHEBEICRTIERESH

BEHEE 1 2 3 4 5

bl

78 CHEEEICCHRRELTLS 22. 4% 18. 5% 0. 0% 33.1%  26.0%

i "EIHIBZ%I BLhHd 21.9% 17.2% 0.0% 36.2%  24.7%
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{+8% : Public Awareness Survey Report on Solid Waste Management of

Local Authorities in Central Province, Sri Lanka, 2014

1. INTRODUCTION
1.1 BACKGROUND AND OBJECTIVES

The management of municipal solid waste is a major challenge in many developing countries
around the world. As a result of urbanization and rapid economic development, the generation of
large quantities of municipal solid waste poses a serious threat to environmental quality and human
health. The situation of how to deal with solid waste and the attitudes of citizens has become very
grave in many cases.

Form this point of view, Local Authorities (LAs) are requested to achieve a public Awareness on
planning of Solid Waste Management (SWM). Raising awareness about municipal SWM is a critical
component of effective SWM. It is important for citizens to be aware of a LA’s SWM activities and
have a strong understanding of the benefits of proper SWM. The key to the success of SWM system
in any LA is the cooperation of citizens. It is, therefore, very important to find out the level of Public
awareness of SWM.

This Public Awareness Survey on Solid Waste Management of Local Authorities in Central
Province, Sri Lanka was carried out as part of the SATREPS (Science and Technology Research
Partnership for Sustainable Development) project Activity 1 that covers socio-economic analysis on
SWM in Sri Lanka.

Under Activity 1, SWM plan will be developed to ensure effective SWM on LAs and Publicities.
This A1 will target a range of publicities to ensure that the project findings are translated into
accessible messages, recommendations and guidelines that will lead to positive action against SWM.

In this survey, citizens’ awareness, consciousness, attitude and behavior are analyzed for the
purpose of framing-up or altering policies of effective SWM such as separation, recycling and waste

treatment in terms of questionnaire survey.
The main objectives of the survey include:

+ To identify the public awareness regarding total waste flow of SWM.

+ To identify the public trust toward SWM services of Local Authority.

+ To identify the public behavior regarding 3R policies.

+ To provide insights on how each factor affect SWM and investigate the interrelationships of each

factor.
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1.2 Methodology

1.2.1 Previous Study

The garbage problem is one that public is not only interested in, and knowledgeable and
concerned about, but is often able to participate directly in its solution. This has been shown, for
example, in the high levels of public support for and participation in recycling programs. The public
has played such a significant role in the success of recycling and other environmental policies, it is
important to determine the public’s current participation in and attitudes towards source reduction,
particularly in the context of other waste management strategies (Lober, 1996).

The policies are more acceptable when they are believed to be fairer, and when they do not
seriously affect individual freedom. Moreover, policies are more acceptable to people who are highly
aware of the problem, and who feel a strong moral obligation to reduce the problems. In addition, the
policies that increase the attractiveness of pro-environmental behavior are evaluated as more
effective and acceptable than policies aimed at decreasing the attractiveness of environmentally
harmful behavior (Steg & Verk, 2009).

Research which clarifies the determinants of pro-environmental behavior of the individual, such
as recycling, waste reduction is conducted mainly in the field of social psychology. The theory of
Planned Behavior (Ajzen, 1991) and Norm Activation Theory (Schwartz, 1977) are the
representatives and many researches developed the model which improved these theories.

Hirose (Hirose, 1994) presented a general determinant model for the environmentally friendly
behavior of individuals, in which the decision making process leading to such an action is assumed
to operate in two phases. The first phase involves deciding on a general goal intention that is,
forming proenvironmental attitude to life. The second involves deciding on a specific behavior

intention, affected by evaluations of the environmental behavior (Figure 1).

Perceived seriousness of

environmental risk \
Beliefs about the Ascription of responsibility of ; :
‘ ; . ; Goal intention
environmental risk environmental risk /’
Belief in effectiveness of ‘

Lpro-environmental behavior

Feasibility evaluation

Evalua.tmn of Cost-benefit evaluation \ !Sehav]or
behavior / intention

Social norms evaluation } ]

Behavior
intention

Figure 1 Model from Hirose (1994)
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Moreover, Nakayachi (Nakayachi, 2008) suggested that trust is important factor of environmental
behavior. He showed interesting result with regard to factors affecting public trust in risk managers.
He presented the perception of procedural competency and a belief in the fairness of the risk
managers are the powerful predictors of trust in low interest group. On the other hand, giving moral
meaning to the outcomes of the decision was found to be a powerful predictor of trust. In addition,
he identified the perceived agreement in values between individuals and regulators were also found

to influence trust in decisions by the Salient Value Similarity (SVS) model (Figure 2).

Perceived
competence

Perceived
motivation

\

Trust

Perceived value
similarity

Figure 2 Model from Nakayachi (2008)

In case of Sri Lanka, Shimizu and Yoshida (Shimizu & Yoshida, 2012) identified that the trust of
citizens to local authorities is important factor for cooperation by developing the Hirose model. The
mutual relationship between eco-friendly activity and environmental recognition, activity evaluation,
trust are the considerable factors for environmental behavior. They stress there exists a possibility for
behaviors to be corrected if citizens trust the local authorities especially.

The previous studies also emphasized the socio-demographic factors. The general understanding
is that well educated higher-income, younger, female and non-minority citizens are more likely to
support and practice environmental behaviors.

This survey will focus on relationship between environmental knowledge and environmental
behavior, trust toward local government and policy acceptance and socio-demographic factors. In
this survey, we examine the factors of cognitive structure and attitudinal and behavioral nature of

public response to waste policy focusing on factors as mentioned before.

1.2.2 Questionnaire Design

Questionnaires included forced choice, closed-end question (to determine feelings or opinions
towards certain issues by allowing the respondents to choose an answer from among a list of

alternative answers) and the classifier or background question (to obtain demographic characteristics

of the surveyed population, such as age, gender, occupation, education, place of residence, etc.).
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Quantitative questions gave measurable insights into respondents’ waste behaviour and future
concerns. In addition, explanations of waste policy options were included so respondents could

understand policy options.The questionnaire was designed with four sections:

- Section 1. Waste behavior regarding SWM
Activity, Concern, Intention, Feeling of cost, Knowledge
- Section 2. Waste cognition regarding Trust
Trust, Satisfaction, Evaluation for current situation, Fairness and sincerity, Value similarity,
Transparency
- Section 3. Waste policy aceptance
Curbside collection, Separation, Environmental tax, Composting, Sanitary landfill
- Section 4. Demographic factors
Age, Gender, Education, Number of family, Number of children, Number of elder people,

Occupation, Income, Type of house, Existence of Garden

1.3 Survey Structure

The procedure used in this survey is summarised by five steps as follows: (i) a previous study of
environmental behavior and waste policy and the design of the survey questionnaire; (ii)
implementing pilot survey at community workshop; (iii) implementation of main survey; (iv) collect

the survey data and analysis; (v) discussion and conclusions (Figure 3).

Previous study and
questionnaire design

¥

Pilot survey at
community workshop

$

[
[
[
[

¥

Analysis

¥

Discussion and
conclusions

J

Figure 3 Survey Structure
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2. COMMUNITY WORKSHOPS AND PILOT SURVEY

2.1 Objectives

The pilot survey is the last step in questionnaire design and has the main aim of testing a
questionnaire with a small number of interviews before conducting the actual fieldwork. This
exercise should be conducted among the survey target group.

This stage will assist researchers to determine the strength and weaknesses of the survey
questionnaire as to its reliability and validity, and this process is to be completed before actual
survey. Moreover, this procedure will also provide unanticipated problems with question wording,
format, and to make sure that respondents understand the questions and they are providing useful
answers.

From this point of view, we hold on the community workshop at each of our target areas (Project
target area: Kandy Municipal Council, Gampola Urban Council, Udapalatha Pradeshiya Sabah) to

implement the pilot survey and to understand a wide range of citizens’ opinion on current SWM.

The main objectives of community workshop are:
- To highlight the efforts being made by the SATREPS project for improvement of SWM.
- To understand a wide range of citizens’ opinion on current SWM.

- To implement the pilot survey.

2.2 Summary of Community Workshops

2.2.1 Agenda and Participants

This community workshop was divided in three
sessions. The first session was kept for introducing the
SATREPS proiject activities and SWM action plan. The
second session was made discussions on current SWM
of LA with citizens in business sector, in waste

collection area and non-collection area by two groups.

The participants were decided by coordination with

local authorities taking some points such as Mg -
collection/non-collection area, business/household, Figure 4 Community Workshop in

gender and representatives of citizens into Kandy MC

consideration. Although the SWM officers were in the
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meeting room, they did not attend the group discussion

in order not to make any effect on citizens’ remarks.

Non-collection area citizens did not attend in community workshop in Kandy MC and Gampola
UC because those local authorities are urban area and have covered most of area. However, the
urban area in Udaparatha PS is limited and 90% is non-collection area so we decided to invite
non-collection area citizens to community workshop.

Around 40 participants attended each workshop and took active part in group discussions. They
provided valuable inputs and suggestions to develop a common understanding and to chalk out
future direction. The summary of community workshop described in Table 1 below. The pilot survey

was implemented by participants in final session.

Table 1 Summary of community workshop

m Udapalatha PS Gampola UC Kandy MC

September Sth, 2013 September 6th, 2013 September 9th, 2013
pate 09:00 ~ 13:15 09:00 ~ 13:15 09:00 ~ 13:15
Place Village Hall Town Hall Children’s Library
Total 44 Total 42 Total 41
LA 6, SATREPS project 18, LA 7, SATREPS project 18, LA 6, SATREPS project 18,
Participants Residents 20 (collection area 9, Residents 17 (collection are 10, Residents 17 (collection area 12,

non-collection area 10, business business business
sector 1) sector 7) sector 5)

Handouts 1 for program, 1 for workshop, 1 for questionnaire answer sheet
08:30 — 09:00 Reception
09:00 — 09:05 Opening ceremony
09:05 — 09:15 Opening remarks
09:15 — 09:30 Introduction of SATREPS and SWM education
Agenda 09:30 — 09:45 Introduction of SWM plan
*Timesare  (09:45 —10:00 Tea brake
flexible 10:00 — 12:00 Group Discussion
12:00 — 12:40 Summarize of the discussion and pilot survey
12:40 — 13:00 Presentation of the summary
13:00 — 13:05 Questions and answers
13:05 — 13:15 Closing remarks
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2.2.2 Summary of Discussions

The participants identified that one of the most important challenge, to improve SWM is the
capacity of LA on SWM. Most participants have negative or doubtful opinion of SWM capacity of
each LA. The participants point out inadequate waste information system, inaccurate collection time

and rule, lack of waste treatment facility, lack of long term awareness program, etc. Following

important issues were discussed at each LA.

Group Discussion in Udapalatha PS Group Discussion in Gampola UC

Figure 5 Group Discussions at Community Workshop

Table 2 Discussion in Udapalatha PS
T
Group A
The capability of SWM in LA is not enough (Shortage of collection car,
General Idea and ] o )
) collection labor and ability to respond to water pollution).
Generation of waste
Group B
Outsiders and stand put waste on road, it cause smell and fly.
Group A
LA takes only temporary response to solid waste problem such as when
Dengue fever happens.
) Lack of awareness program (LA set regulation on wastes dumping but
Waste separation and ) )
there is not enough explanation).
Temporary storage
Group B
No proper shopping bag regulation. There is a regulation to give new
shopping bag but consumers are not willing to get used shopping bag so
retail shop sell goods including the price of new shopping bag.
Collection and Group A

Transfer/Transportation =~ They can cooperate with waste reduction policy such as separate
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collection and garbage fee, but before implement them, LA should
progress their service.
Group B

Collection labors ask citizens to pay informal pay.

Citizens are able to cooperate waste reduction policy (garbage fee) but

LA should open the clear information about the breakdown of expenditure.

Group A
Final disposal and Need to make more efficient implementing system to use composting.
another option Group B
No opinion.

Table 3 Discussion in Gampola UC

Group A
LA’s SWM is not appropriate (Citizens have to keep wastes in their
houses because collection frequency is not enough).
Citizens need to change their attitude and action for wastes management
General Idea and )
) (Once someone put garbage, everyone also puts garbage in same place
Generation of waste ] ]
even though it is forbidden area).
Illegal dumping caused by rich people.
Group B
There are some people who put garbage at the space in front of house.
Group A
Waste separation and Even though citizens separate wastes, collection labors merge it.
Temporary storage Group B
Collection rule is not unified.
Group A
Shortage of collection labor (The number of labors have not been
) changed from 1997).
Collection and
) Group B
Transfer/Transportation o ) ] )
Collection time and frequency is not fixed. It led to illegal dumping.
Unfairness of collection frequency in one collection area.
Collection labors ask to pay informal pay.
. ) Group A
Final disposal and )
Need of community compost.

another option )
Needs of regulation and awareness program.

97



Group B

Compost is interesting but citizens are afraid of the effect of flood.

Table 4 Discussion in Kandy MC
e s
Group A
Problem of small dumping inside city.
Separate collection rule should be decided before promoting composting
policy.
Lack of responsibility in citizens for SWM
Home composting is difficult to do because of disturbance by wild
animals such as monkeys.
The price of home compost bin is too expensive for households.
General Idea and
Illegal damping in curbside collection point done by outsiders.
Generation of waste
For Hotel business, a lot of food wastes cause waste problem because the
frequency of collection is not enough.
Illegal dumping caused by rich people.
Group B
Plastic and pet bottles never degrade in nature, so those garbage hold rain
water inside. Mesquite flourish there and it cause Malaria and Dengue
fever.
Disturbance caused by wild animals.
Group A
LA tries to implement separate collection but there are many citizens
Waste separation and ~ who do not understand how to separate.
Temporary storage Even though citizens separate, collection labors merge the wastes.
Group B
Even though citizens separate, collection labors merge the wastes.
Group A
Collection time is not fixed.
Group B
Collection and Collection time and frequency is not fixed. It led to illegal dumping and
Transfer/Transportation = sanitary problem. If wastes are not collected, they go bad soon and it will
be a serious problem for hotel business.
Sometimes collection labors visit twice in a few hours because collection

labors go around same area.
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Collection time along with citizen daily life. If collection time is not
convenient for business workers, illegal dumping can easily happen.
Group A
Needs to long term awareness programs.
) ) Lack of knowledge in LA officers.
Final disposal and ) ) o o )
) Needs to action of environmental committee in each district (Give
another option .
regulation power).
Group B

No opinion
2.3 Pilot Questionnaire Survey

2.3.1 Methodology

After community workshop, pilot questionnaire
sheets in Sinhala were distributed to the
participants and Dr. Mallika of Peradeniya
University in Sri Lanka made brief explanation
about waste policy and how to answer the
questionnaire. Then interviewees read the

questionnaire and check the answer the questions

by themselves. Research assistants and Dr.
Mallika responded to questions from interviewees Figure 5 Implementation of pilot survey
and some translation was carried out for those
Tamil participants. In total 83 samples were
collected from 24 samples at Udapalatha PS, 24
samples at Gampola UC and 35 samples at Kandy
MC.

Pilot survey consists of 4 sections. Section 1 focused on the waste behavior regarding SWM,
section 2 focused on waste cognition regarding Trust, section 3 focused on waste policy acceptance
and section 4 focused on demographic factors. The questionnaire consists of 56 questions.

The structure of pilot survey is descripted in table 5.
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Table 5 Structure of pilot survey

Large Segment Small Segment
1,2

Reduce
Action Recycle 3,4
Reuse 5,6
Environmental quality 7,8
Concern Counter measure 9,10
Policy 11,12
Belief 13, 14
Section 1 Intention Social consciousness 15,16
Policy 17,18
Effort 19
Feeling of cost Economic merit 20
Comfortableness 21
Environmental quality 22,23
Knowledge Counter measure 2425
Policy 26,27
Satisfaction and Trust Trust 28,30
Satisfaction 29
Evaluation for current
g situation Facility/money/human 31,32,33
Fairness and sincerity 34, 35, 36
Value similarity Direction and value of residents 37,38
Transparency 39,40
How to collect 41
Separating type 42
Section 3 Policy acceptance Environmental tax 43
Composting 44
Sanitary landfill site 45
Section 4 Personal data 46-56
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2.3.2 Problems

After the pilot survey, the completed questionnaires were processed in an Excel spreadsheet to

check for any data entry issues or problems.

The pilot survey was useful in gaining information on the:
- content and wording of the questionnaire

- length of time to administer the questionnaire

- time spent between interviewee

- time spent entering a questionnaire into a spreadsheet.
Wording

The participants did not understand the meaning of the word ‘refill’ in question No. 5. Because
there is no refill products such as liquid hand soap in Sri Lanka, so most of participants did not
understand what is the meaning of word ‘refill’.

In addition, most of participants did not understanding the word ‘sanitary landfill site’ well in
spite of the explanation of meaning was provided in guidance part. Maybe the participants did not
see or hear the word and the open dumping is the major disposal method in Sri Lanka.

Contents

Some of the questions (Question No. 18, 21, 44) showed bias that the most of answers were

choosed ‘Strongly Agree’ or ‘Absolutely Yes’.
Time
The participant spended little bit long time to fill up the questionnaire.
2.3.3 Lessons Learned from the Pilot Survey
The questionnaire was modified some words, explanation and overall structure as following pilot
survey results. The words were more easily expressed to understand and the pictures were enlarged

in guidance part also. The contents of some questions were revised or deleted, so the total numbers

of questions were decided as 51 questions to reduce the overall length of the survey.
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3. MAIN QUESTIONNAIRE SURVEY

3.1 Objectives

The principal aim of this survey was to define and apply a procedure based on a structured

questionnaire survey useful to analyze the citizen’s waste behavior structure in order to make

effective SWM action plan and implement the waste policies. The objectives of this research are

listed below.

- Identify and explain the discrepancy between citizens’ awareness and behaviour.

- Evaluate public satisfaction and trust toward LA with the current SWM.

- Identify and explain the waste policy acceptance of citizen.

- Evaluate relationship between waste behavior or policy acceptance and demographic factors of

citizens.

3.2 Methodology

3.2.1 Description of the Target Area

The target areas of this survey are Kandy MC,
Gampola UC and Udapalatha PS which located in
Central Province in Sri Lanka (Figure 6). It can be
divieded into urban area (Kandy MC, Gampola UC)
and rural area (Udapalatha PS). The LAs in urban area
are facing many challenges the SWM sector as same as
other urban area in developing countries. Urban
population expansion, economic growth coupled with
increased waste generation- no proper urban
infrastructure facilities (especially final disposal site)
due to lack of investment, and limited financial,
institutional, human, and infrastructural resources result
in an ineffective SWM system with associated adverse
environment, health and safety impacts.

However, the Udapalatha PS in rural area faced to
waste diposal site problem also. The lack of sanitary or

environmentally controlled waste disposal site is the
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major problem. Its aesthetic impact and negative health

effects have been tied to uncontrolled, unregulated, and

unmanaged site. The current situation on SWM of

target areas is shown table 6.

Table 6 Current situation on SWM in target areas

“ Kandy MC Gampola UC Udapalatha PS

Population (person)
Floating population
(person)
population density (km?)
Waste collection rate (%)
Waste collection
frequency
Estimated waste
collection amount

(ton/day)

Waste treatment facility

Equipment

Staff (person)

Annual Budget in 2011
(Rs.)

SWM annual Budget in
2011 (Rs.)

Number of business

sector

133,349
200,000-300,000

4,679
90

Once in a day

155

Three recycle centers

Collection tractors 17,
Garbage truck 8§,
Chipper 1, Handcarts
140, Dozer 1,
Excavator 2
Collection labors 261,
Labors in disposal site
7, Administrative staff
26

1,150,862,000

137,847,00
(Ratio of budget to
total budget: 12%)

5,572

Source: SATREPS (2014a, 2014b)
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41,179
10,000

4,626
67

Once in a day

16.11

Three small Bio-gas

facilities

Collection tractors 8,

Handcarts 15

Collection labors 61,
Labors in disposal
site 2, Administrative

staff 23
240,214,660

30,829,440
(Ratio of budget to
total budget: 13%)

603

97,759
3,000-5,000

530
10

Once in a day

4.76

No facility

Collection tractors 2

Collection labors 20,
Administrative staff

14

28,799,174

7,326,635
(Ratio of budget to
total budget: 25%)

1,021



3.2.2 Questionnaire Design and Sample Selection

Questionnaire was revised from pilot survey and designed with four sections in total 51 questions.
Questionnaires included forced choice, closed-end question and the classifier or background
question. Quantitative questions gave measurable insights into respondents’ waste behaviour and

future concerns. The specific structure of questionnaire is described in table 7.

Table 7 Structure of main survey

Large Segment Small Segment

Separate collection

Recycle 2
Action

Home compost 3

LA compost 4

Separate collection 5

Recycle 6

Concern

Home compost 7

LA compost 8

Separate collection 9

. Recycle 10

Section 1 Intention

Home compost 11

LA compost 12

Separate collection 13
Recycle 14

Feeling of cost
Home compost 15
LA compost 16
Separate collection 17
Recycle 18
Knowledge

Home compost 19
LA compost 20

Trust 21
Satisfaction 22

Trust regarding Sanita:
Section 2 g g v 23
landfill site construction

Capability 24

Traditional model
Quick and effective response 25
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Sincerity 26

Fairness 27
Citizens’ value A 28
LA’s value A 29
Citizens’ value B 30
SVS model
LA’s value B 31
Citizens’ value C 32
LA’s value C 33
Garbage fee 34
Home compost 35
. ) Separate collection 36
Section 3 Policy acceptance
LA compost 37
Choice of composting 38
Sanitary landfill site 39
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Sample selection

At first we assume that the sample size should be 500, then we distribute 500 samples to 3 local
authorities depends on the population size in collection area so 380 samples ware assigned to Kandy
MC, 90 samples were assigned to Gampola UC and 30 samples were assigned to Udapalatha PS.

Sample distribution of households within a LA was determined after obtaining the target lists from
three LAs. Upon consultation with SATREPS Project team and respective LAs, sample was
distributed among different zones of LAs as significant differences exist in different zones. Given
below is the sample distribution.

In the absence of electronic versions of address lists in LAs, survey team had to refer the hard
copies maintained by different LAs in different forms of records and files.

According to the number of households in different zones of 3 LAs, zone targets were determined
and then samples were drawn randomly (using random numbers generation facility of MS Excel). As
the lists of LAs contain non-households as well (such as commercial, industrial, state sector
establishments, etc.), whenever the random number felled on to a non-household unit, that number
was dropped. This practice had to be followed in the field as well as in some occasions, as lists of
LAs did not clearly distinguish between households and non-households. In order to do this, around

20% more random numbers were drawn.
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3.2.3 Data Collection

The face to face interview was implemented by enumerator team around 20 to 25 minutes average
for one sample. The enumerator team was deployed in groups of two. Out of two, the one who was
better in communication was asked to engage in a natural conversation with the respondent after
introducing them properly and clearly explaining the objective of the survey specially highlighting
the enormous benefits to respondents as a result of proper solid waste management. While the
conversation was in progress, the other enumerator was requested to mark relevant questions. They
were also asked to make observations to get the answers for certain questions in the 4th section such
as ethnicity, type of house, level of income and even the age (specially in case of female
respondents). The interview was carried out from Sunday 12th to Wednesday 22nd January 2014
(inclusive of both days) during a period of 11 days.

3.3 Findings

3.3.1 Overview of Survey Result

In total 508 surveys (KMC: 385, GUC: 93, UPS: 30 samples) were conducted by door-to-door
interviews. Howerver, the total number of data for analysis were 507 samples due to data input error
for one sample.

The socio-economic characteristics of the respondents are shown in Table 8. Of the sampled
respondents, 42.4% were male and 57.6% were female. The age of the respondents ranged from 20
to oler than 60, and most of citizens who disposed the waste belongs to 40s (31.8%) and 50s (24.4%).
The majority of ethnic group was sinhala (72.4%) and the rest of ethnic groups were Muslim
(15.0%) and Tamil (12.6%).

Most of the family size was more than four people, which indicated a dominance of extended
families. The rate of childeren and elderly people also demonstrated the extended families. High
school diploma (or university degree) was obtained by 60.2% of the respondents.

Most of the respondents worked as official worker (29.4%) and have own business (20.1%). The
respondents did not have a dual income (82.4%). The largest percentage of the respondents (39.1%)
had an income of between Rs. 30,000 and Rs. 40,000, and 20.7% of the respondents had a monthly
income more than Rs. 50,000. Only 1.4% had an income of less than Rs. 10,000. Moreover, most

respondents lived in single house (76.3%) with garden (58.0%).

106



Table 8 Descriptive statistics of the socio-economic characteristics of the respondents

Item Response No. Percentage (%)
20-29 24 4.7
30-39 120 23.7
Age (years) 40-49 161 31.8
50-59 124 24.4
Older than 60 78 15.4
Sinhala 367 72.4
Ethnicity Tamil 64 12.6
Muslim 76 15.0
Male 215 424
Gender
Female 292 57.6
Never 1 0.2
Less than 6 16 3.1
Ordinary level
(Same as graduation of junior high 185 36.5
Years of education
school)
level
Advanced level
223 44.0
(Same as graduation of high school)
Above advanced level
o 82 16.2
(Same as college or university)
2 or less 51 10.0
3 76 15.0
No. of family 4 151 29.8
5 116 229
More than 6 113 22.3
0 183 36.1
1 128 25.2
No. of children 2 140 27.6
3 36 7.1
More over 20 4.0
Employment of Yes 89 17.6
both husband and
) No 418 82.4
wife
No. of elderly 0 260 513
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people 1 162 319

2 79 15.6
3 3 0.6
More over 3 0.6
Agriculture worker 6 1.2
Official worker 149 294
Private business owner 102 20.1
Service worker, market and sales
worker 86 17.0
Occupation Production and related worker 16 3.1
Housekeeping 9 1.8
Casual employment 29 5.7
Self employment 43 8.5
Others 67 13.2
Less than 10,000 Rs. 7 1.4
10,000-20,000 Rs. 96 18.9
Income (Monthly) 30,000-40,000 Rs. 198 39.1
40,000-50,000 Rs. 101 19.9
More than 50,000 Rs. 105 20.7
Single house 387 76.3
Type of house Joint house 108 213
Line house 12 2.4
Yes 294 58.0
Existence of garden
No 213 42.0

3.3.2 Public Behaviors and Perceptions towards SWM

The respondents were asked to find out the structure of waste behavior. The five categorized
questions were asked such as Action (Q1-Q3), Concern (Q5-Q7), Intention (Q9-Q11), Feeling of
cost (Q13-Q15), Knowledge (Q17-Q19) regarding waste separation, recycle and compost. The
concern and action towards waste separation and recycle are generally positive. In contrast, the
concern and action towards home composting are negative in spite of most of respondents lived in
single house with garden and high organic waste generated (SATREPS, 2014a).

However, the respondents have intention for waste separation, recycle and compost and they

almost don’t have any burden to do it. They also have knowledge about waste separation and recycle
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but they don’t know regarding home composting (Figure 7). LA should put their effort to implement

public awareness program for home composting or compost.

In addition, we confirmed whether respondents expect LA compost facility or not. The expectation
toward LA compost (Q4) is high which means most of respondents want a compost facility operated
by LA. The concern and intention shows positive also. The respondents relatively know regarding
LA compost and they don’t feel much cost to LA compost. The separation efforts would be needed if
LA starts to operate compost facility. There is possibility that the respondents don’t understand LA
compost fully.

Action (Q1)

Almost yes Absolutely yes
39.3 22.9

Almost yes Always
34.7 26.6

Concern (Q5)

Strongly disagree
Uncertain

Intention (Q9) A7g4r§e Stronzg:y7agree
Uncertain

. Agree
1

ain Something Very much
2 46.9 16.8

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

gre:

Knowledge (Q17)

Waste Separation

Almost yes Always

Action (Q2) 26 19.5

Concern (Q6)

_rtain Almost yes Absolutely yes
8

33.7 13

Strongly disagree

0. Agree Strongly agree
Intention (Q10) S
Disa 75.9 20.3
. tai!&gree
Feeling of cost (Q14) 1
isagree
0.8

Knowledge (Q18)

4 35.9 19.3

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

Recycle
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Action (Q3)
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Concern (Q7) ZAlmost yes 13.2
14

Strongly disagree

0. Agree Strongly agree
Intention (Q11) S Y
Di 75.1 21.5
Uncertain

rongly agre:
Uncertain 1.4
4 Something  Very much

Knowledge (Q19) 19.3 17.4

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

Home Compost

Expectation toward N in Almost yes Always

LA compost (Q4) 56.8 14.4
N in Almost yes Absolutely yes
Concern (Q8) 49.9 4.9
Disagree
Intention (Q1 2)%’ A;g6rege Stror;lg ggree

Strongly agree

ain 0.2
Agree

S ™
2 34.1 19.1

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

Feeling of cost (Q16)

Knowledge (Q20)

LA Compost
Figure 7 Attitude and behavior regarding waste separation, recycle and home compost,

LA compost

The result shows that the respondents have high awareness on SWM as above figures. We tried to
find out who has a high awareness on SWM. The respondents who said they took action (waste
separation, recycle and home composting) “Almost always”, “Always” were considered as
respondents who have high awareness on SWM; those who said they took action “Sometimes” or
“Never” were considered as respondents who have low awareness on SWM. We used a binary logit
regression analysis to find out the correlation. The "B" shows positive and negative effect, in
addition, the odds of action shows the ratio between more action respondents and less action

respondents. For example the odds of waste separation action increase by 1.192 times for age group
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respondents compared to one who is not. Table 9 presents the estimated coefficients of the logit
regression analysis. It is evident that age, education level, type of house and existences of garden are
predictable factors of waste separation action. It means that older and higher educated people who
lived in single house with garden take waste separation action. On recycling action which means sell
the recyclable items to informal sector, the gender and income are the positive effect to recycling
action (Table 10). This means that usually females are separating the recyclable items and high
income residents are selling more items. Due to high income residents more consume the items and
more generate waste probably.

Table 11 present different factors that effect to home composting. The education level, income and
existence of garden would be explained by same reasons that already mentioned. There is possibility
that differnecy of home composting action among ethnicity. The food culture or religion is the one of

the reason.

Table 9 Correlation between waste separation action and demographic factors

Variables Coefficient Change in
Odds: Exp (B)

Age (Q40) 0.176 0.097 0.069* 1.192

Ethnicity (Q41) -0.092 0.140 0.512 0.913

Gender (Q42) 0.314 0.197 0.111 1.369

Education level (Q43) 0.261 0.146 0.073* 1.298

No. of family (Q44) 0.003 0.097 0.973 1.003

Waste No. of childeren (Q45) 0.051 0.106 0.631 1.052
separation Dual career family (Q46) -0.096 0.271 0.725 0.909
No. of old people (Q47) -0.034 0.133 0.800 0.967
Occupation (Q48) 0.010 0.040 0.803 1.010

Income (Q49) 0.009 0.105 0.930 1.009

Type of house (Q50) -0.516 0.221 0.020%** 0.597

Existence of garden (Q51) -0.668 0.216 0.002%** 0.513

#p<0.1 , #*p<0.05, ***p<0.01, ****p<0.001
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Figure 8 More action or Less action respondents

Table 10 Correlation between recycling action and demographic factors

Recycling

Variables SD Coefficient Change in
Odds: Exp (B)
Age (Q40) 0.001 0.092 0.993 1.001
Ethnicity (Q41) -0.215 0.138 0.118 0.806
Gender (Q42) 0.389 0.189 0.039* 1.475
Education level (Q43) 0.093 0.137 0.498 1.097
No. of family (Q44) 0.069 0.092 0.453 1.071
No. of childeren (Q45) -0.099 0.102 0.332 0.906
Dual career family (Q46) 0.056 0.252 0.823 1.058
No. of old people (Q47) 0.044 0.127 0.727 1.045
Occupation (Q48) -0.007 0.038 0.845 0.993
Income (Q49) 0.197 0.100 0.048** 1.218
Type of house (Q50) 0.016 0.219 0.943 1.016
Existence of garden (Q51) -0.246 0.212 0.244 0.782

#p<0.1 , #*%p<0.05, ***p<0.01, ****p<0.001
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Figure 9 More action or Less action respondents

Table 11 Correlation between home composting action and demographic factors

SD

Coefficient

Change in

Odds: Exp (B)

Variables

Age (Q40) 0.175

Ethnicity (Q41) -0.999

Gender (Q42) 0.204

Education level (Q43) 0.401

No. of family (Q44) 0.163

Home No. of childeren (Q45) 0.051
composting Dual career family (Q46) 0.061
No. of old people (Q47) -0.028
Occupation (Q48) 0.036

Income (Q49) 0.425

Type of house (Q50) 0.166

Existence of garden (Q51) -3.579

0.132

0.292
0.265
0.187
0.128
0.150
0.322
0.183
0.053
0.141
0.461
0.629

0.184
0.001***
0.440
0.032*
0.202
0.736
0.849
0.880
0.500
0.003***
0.719
0.000%****

1.192
0.368
1.226
1.494
1.177
1.052
1.063
0.973
1.037
1.529
1.181
0.028

#p<0.1 , #*%p<0.05, ***p<0.01, ****p<0.001
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Figure 10 More action or Less action respondents

3.3.3 Trust and Satisfaction to LA

We examined the trust and satisfaction of respondents with the SWM capacity of LA. Three
questions are associated with Trust regarding SWM, Satisfaction regarding SWM and Trust
regarding future sanitary landfill site management. We changed the answers to 5 for ‘Strongly agree’
or ‘Absolutely yes’, 4 for ‘Agree’ or ‘Almost yes’, 3 for ‘Uncertain’, 2 for ‘Disagree’ or ‘Undeniable’
and 1 for ‘Strongly disagree’ or ‘Not at all’ for analysis. Thus, the score could range between 1.0 and
5.0, where 1.0 indicates strong distrust and dissatisfaction, and 5.0 represents trust and satisfaction
with the current SWM services. The results are presented in Table 9. The mean score of trust
regarding future sanitary landfill site was 4.17, which shows an expection of future LA's capability,
and is in agreement with accept the construction of sanitary landfill site. However, respondents
seemed trust and satisfaction of current situation of SWM not so much.

In addition, the trust and satisfaction on current SWM show relatively high correlation. It means

that if LA makes good effort for SWM, citizen will more satisfy and trust their LA.

Table 12 Trust and satisfaction to LA

. . . . Trust regarding future
Trust regarding SWM  Satisfaction regarding . o
Item sanitary landfill site

21 SWM (Q22
(Q21) (Q22) (Q23)
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Average 3.38 3.16 4.17

Correlation Q21 and Q22 Q22 and Q23 Q21 and Q23
coefficient 0.796 0.048 0.042

Most respondents have a positive perception of their LA on SWM. More than 54 percent of
respondents report trust (64.5%) and satisfaction (54.9%) with their LA on SWM. They believe that
LA has a capability to manage SWM (68.2%) and LA would be responsed quickly when waste
problem occurred (58.6%). However, the respondents think that their LA lacks sincerity on

managing the waste problems (54.6%). They doubt the fairness of their LA handle the waste
problems (39.6%).

Trust (Q21) 60 4.5

Satisfaction (Q22) 52.3 2.6

Trust toward Sanitary 60 45
Landfill construction (Q23) :

Capability (Q24) 0|8 22489 64.5 3.7

56.2 2.4

sinceriy (226) SIS s

43.2 2.2

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

= Strongly disagree = Disagree = Uncertain Agree Strongly agree

Figure 11 Trust and satisfaction and related factors (capability, quick response,
sincerity, fairness)

We set up two types of questions to confirm whether respondents’ view on SWM policies
consistent with LA’s view (Current SWM efforts). One is about respondents’ view on waste
reduction (waste separation, recycling and composting), sanitary landfill site and communication
between respondents and LA. The questions about whether LA should promote those policies or not.
The other one is evaluation about whether LA tries to promote waste reduction, sanitary landfill site

and communication between respondents and LA.
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Figure 11 shows that how respondents think their LA regarding promotion of those policies. The
majority of respondents think that LA should promote waste reduction, sanitary landfill site and

communication. However, the current efforts on SWM of LA are not good enough.

Residents' view

on waste reduction (Q28) 41

Evaluation of LA's current

waste reduction efforts (Q29) k) i

Residents’ view on 34.7

Evaluation of LA's

sanitary landfill site (Q31) 33.1 1.8

Residents' view on

communication (Q32) 35.7

Evaluation of LA's

communication (Q33) 40.4 3.4

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

= Strongly disagree = Disagree Uncertain Agree Strongly agree

Figure 12 Residents’s view on SWM polocies and evaluation of current SWM

The result shows that most of the respondents trust or satisfied on SWM by LA. We also tried to find
out which respondents choose the trust or satisfaction toward LA. We used same method which
analyzed to waste action however, the result didn’t significant result. There is no correlation between

trust/satisfaction and demographic factors.

3.3.4 SWM Policy Acceptance

On policy acceptance of SWM, the respondents agree with most of policies despite of it needs
their time and efforts. In addition, the respondents are willing to pay the garbage fee for one disposal

bag which can store five litters if it costs 5 Rs. for one bag (Figure 13).
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Figure 13 Garbage fee acceptances

The majority of the respondents considered it “Absolutely yes/almost yes” to accept home
composting (61.1%), waste separation (80.7%), LA compost (74.1%) and sanitary landfill site
(88.7%). Most of the respondents prefer to both home compost and LA compost but it seems like
they want to manage compost by LA more. The respondents desire to LA dealing with SWM more

actively.

Home composting (Q35)

51.1 29.6

I 54.4 19.7

63.5 25.2

Waste separation (Q36)

LA compost (Q37) 1

3
Sanitary landfill site (Q39) l!
6
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= Not at all =Undeniable = Uncertain Almost yes Absolutely yes

Figure 14 Policy acceptance

The result shows that the respondents have positive attitude toward SWM policy acceptance. We
tried to find out which respondents accept the SWM policies. We used same methods as mentioned
before. The respondents who said they accept policies (home composting, waste separation, LA

compost and sanitary landfill site) “Almost yes”, “Absolutely yes” were considered as respondents

117



who accept policies; those who said they considered “Undeniable” or “Not at all” were considered as
respondents who don’t aceept policies. Table 13 presents the estimated coefficients of the logit
regression analysis. It is evident that education level and existence of garden are predictable factors
of home composting and waste separation policy acceptance. It means that higher educated people
who lived in single house with garden or who have garden accept the home composting and waste
separation policies. The enough space to stock recyclable items or use home composting is the one
of the considerable factor in influencing the home composting and waste separation policy
acceptance. However, the age is the only factor that has effect on LA compost acceptance. In

addition, there is no demographic factors that have correlation with sanitary landfill site acceptance.

Table 13 Correlation between policy acceptance and demographic factors

Variables B SD Coefficient Change in
Odds: Exp (B)

Age (Q40) 0.053 0.100 0.598 1.054

Ethnicity (Q41) -0.152 0.142 0.286 0.859

Gender (Q42) -0.020 0.206 0.924 0.980

Education level (Q43) 0.426 0.156 0.006*** 1.531

No. of family (Q44) 0.020 0.101 0.843 1.020

Home No. of childeren (Q45) -0.073 0.111 0.512 0.930
compost  Dual career family (Q46) -0.378 0.295 0.200 0.686
No. of old people (Q47) 0.062 0.140 0.656 1.064
Occupation (Q48) 0.018 0.042 0.666 1.018

Income (Q49) -0.117 0.109 0.284 0.890

Type of house (Q50) -0.317 0.225 0.159 0.729

Existence of garden (Q51) -0.951 0.222 0.000%*** 0.387

#p<0.1 , #*p<0.05, ***p<0.01, ****p<0.001
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Figure 15 Accepting or refusing of home composting policy

Table 14 Correlation between policy acceptance and demographic factors

Variables

Coefficient

Change in

Waste
separation

Age (Q40)

Ethnicity (Q41)

Gender (Q42)

Education level (Q43)
No. of family (Q44)

No. of childeren (Q45)
Dual career family (Q46)
No. of old people (Q47)
Occupation (Q48)
Income (Q49)

Type of house (Q50)
Existence of garden (Q51)

0.001***
0.863
0.726
0.124
0.417
0.685
0.569

0.012*

0.010*

Odds: Exp (B)

.842
1.147
1.051
1.840
1.022

.953

511

.872

.980

927

.527

.486

#p<0.1 , #*%p<0.05, ***p<0.01, ****p<0.001
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Figure 16 Accepting or refusing of waste separation policy
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Figure 17 Choice of home compost or LA compost

4. DISCUSSION

Waste reduction is one of the important components for the sustainable SWM in Sri Lanka. The
SWM system is still low level due to lack of capacity such as technology, financial arrangement in
Sri Lanka. As households are one group of contributors to SWM, the success of SWM depends on
household participation. This survey investigated the public attitude or awareness toward SWM and

LA who has responsibility to SWM and factors that might affect this also.
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The majority of respondents have high concern and intention on SWM and they practiced some
kind of action to reduce or recycle the waste. In addition, most of the respondents trust their LA and
satisfy SWM service of LA. They believed the LA has capability to manage waste and respond
quickly to waste problems. However, the respondents think that LA did not provide the SWM
service with sincerity and doubt the fairness of handling waste problems. Especially, the respondents
desired to more communicate to their LA.

Moreover, several important factors were identified using statistical analysis. The implication of
this survey is directly related to the interpretation of the logistic regression coefficients of the
socio-economic variables. Household waste separation and home composting appeared to be related
to socio-economic variables that enhance household waste recycling/reduction behavior. It is evident
that attitude on SWM 1is a positive predictor of waste recycling and reduction. It seems that
knowledge is the constraint to waste reduction such as home composting. Therefore this survey
suggested that concerted efforts to raise awareness through education and more campaign regarding
waste recycling/reduction could improve participation. It is recommended to consider ethnicity also.
Availability of storage facility is also positively correlated with recycling and home composting.
Since storage constraints discourage the actions and policy acceptance, introducing curbside
collection is the one of the considerable option. The survey has also found that older people are
separate the waste more than the younger people. It is probably that younger people bother to
separate waste. It is need to more efforts to encourage the younger people. Maybe young people can
encourage at school or college by introducing the topic on different environmental problems
including waste management. If they learn it from at school or college, it would be easy for them to
adopt waste recycling/reduction practices in later.

Waste reducing and recycling household waste has become increasingly imperative because
waste generation has been increasing with the increase in population and economic development and
these causes the environmental and health risk from open dumping site. It is suggested, in this survey,
that we should investigate the process that how people to reduce and recycle their waste more
specific.

However, waste policies should be formulated to focus on raising awareness, promoting
knowledge and motivating households with regard to the environment and SWM practices by
frequent communication and provided more services with sincerity. Thus, these policy implications

should be helpful to environmental and SWM action plans.
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Survey Questionnaires

PUBLIC AWARENESS SURVEY COVER SHEET
Introduction

This questionnaire is designed to find out the citizen’s general idea with regard to solid waste
management in their region. We would like to know, in detail, what ideas citizens have regarding
current situation of solid waste management and what are the obstacles to progress the sound solid
waste management. In addition, we would like to identify whether solid waste management policies
would be acceptable or not and which factors should be considered for policy implementation.

The SATREPS (Science and Technology Research Partnership for Sustainable Development)
project team is cooperating on this questionnaire in order to develop the solid waste management
plan in the region. The information will be analyzed and consolidated by SATREPS project team for
use in solid waste management planning work that select the appropriate actions and policies, etc.
for future solid waste management. Therefore, it is important that all information requested in the
questionnaire should be provided as completely and accurately as possible.

The SATREPS is a Japanese government program that promotes international joint research
targeting global issues. The program is collaboration between two Japanese government agencies:
the Japan Science and Technology Agency (JST) and the Japan International Cooperation Agency
(JICA).

Guidance

Please complete the following questions to the best of your ability.

(1) Each response should be clearly checked to correspond with questions.

(2) Please read the description parts before start the questionnaire. For questions about solid waste
management, it is useful to get assistance from our description part.

(3) The questionnaire consists of 6 pages and divided by four sections, 51 questions. The answer
time will be taking about 30 or 40 minutes.

(4) If you have any questions, do not hesitate to contact the SATREPS project team in Sri Lanka.

Please contact:

P Person in charge: Dr. Mallika Pinnawala
» Organization: University of Peradeniya, Sri Lanka

» Address: Department of Sociology, University of Peradeniya, Peradeniya Sri Lanka

123




» E-mail: mallikap@pdn.ac.lk
» Phone: +94(0)71 8188147
P Fax: 081 23891649 ( with attention )

Description

Solid Waste Management (SWM) refers to the supervised handling of waste material from

generation at the source through the recovery processes to disposal. Planning for and implementing a

comprehensive program for waste collection, transport, and disposal—along with activities to

prevent or recycle waste—can eliminate environmental and health problems. The various policies

and activities from sound SWM plan would be implemented to managing and reducing the waste.

The following terms will be useful to understand SWM questions. The terms are as follows:

Garbage fee: it is a kind of users fee. You
pay according to your amount of wastes. If you
discharge a lot of garbage, you will pay more
money, but if you can reduce the total amount
of wastes, you can reduce money for wastes.

In this system, you should buy certain assigned
disposal bag by certain price. Collection labors
will pick up only those assigned bags. Garbage
fee is paid for the LA, and it is used to improve
the wastes collection facilities such as rear cars
and tracks and/or hire more labors for
managing wastes. We will ask about

acceptance of this system in question No. 34.
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Home composting: The controlled aerobic

biological decomposition of organic matter,
such as food scraps and plant matter, into
humus, a soil-like material.

For making good humus, you need to put only
organic wastes into the compost bin, so it is
necessary to separate waste into organic and
non-organic.

We will ask about acceptance of this system in

question No. 35.

Waste Segregation (Separation): Refers to

a solid waste management practice of
separating and storing different materials
found in the solid waste stream in order to
promote resource recovery. This activity
should be implemented by each household
(Not by LAs). For example, when you put

your wastes in garbage box, you divide them

into such as organic wastes, plastic bottles,
glasses and polythene. Waste separation can
make composting and recycling more easier to
implement. We will ask about acceptance of

this system in question No. 36.

Recycling: The act of  collecting,
reprocessing, and/or recovering certain waste
materials to make new materials or products,
for example glasses, pet bottles.

If you would like to recycle, you need to
separate garbage and keep recyclable garbage
to some amount or until specific day to collect

them.
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Composting managed by LA: it is same

composting but this composting is different in
a point of managed by LAs. LAs make mass of
wastes that consist of only organic garbage
such as food scraps and plant matter, and
ferment it in certain place. To make good
humus it is necessary to gather only organic
wastes so you need to separate wastes.

We will ask about acceptance of this system

in question No. 37
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GAMPOLA open dumping site

UDAPALATHA open dumping site

Open Dumping Sites and Sanitary

Landfill: In Sri Lanka, open dumping is really
serious problem. Open dumping is a type of
final dumping site. It is not controlled and
monitored by anybody and not covered by soil.
Some of open dumping sites are making heavy
smell and they lie near river so when the water
level rise in rainy season, wastes sometimes
mix into rivers and the polluted water can
cause sick. Non-covered dumping sites can
cause flies and polluted water cause

mosquitos.
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Sanitary landfill site

Model of sanitary landfill site

Sanitary landfill site is different from open

dumping site. It is based on laws and managed
and monitored by LA not to make gas, water
pollution, slide, fire and smoking.

. Sanitary landfill site is a type of disposal site
for nonhazardous solid wastes. The waste is
spread into layers, compacted to reduce its
volume, and covered by material such as clay
or soil, which is applied at the end of each
operating day. Covering wastes can prevent
flies and bad smelling.

We will ask about acceptance of this system in

question No. 39.
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Please complete the form below

Questionnaire
Local Authority The name  of | Date N
0.
GN/GS interviewer
Section 1

In this section there are some questions about the waste disposed from your house.

1. Do you separate wastes by yourselves when you discharge them?

(DNever @Sometimes 3 Uncertain @Almost always &Always

2. Do you use Bothal Paththara Karaya or Parana Badu Kode?
(DNever @Sometimes (Uncertain  @Almost always G Always

3. Do you use home compost bin now?

(DNever (@Sometimes @Uncertain  @Almost always ®Always

4. Do you hope the local authority to implement composting?

(DNever (@Sometimes @Uncertain  @Almost always ®Always

5. Are you concerned with separate wastes collection?

(DNot atall @Undeniable (@ Uncertain @WAlmost Yes (B Absolutely Yes

6. Are you concerned with recycling waste?

(DNot atall @Undeniable (@ Uncertain @Almost Yes (B Absolutely Yes

7. Are you concerned with home composting?

(DNot atall @Undeniable (@Uncertain @Almost Yes (& Absolutely Yes

8. Are you concerned with home composting managed by local authority?

(DNot atall @Undeniable (@Uncertain @Almost Yes (& Absolutely Yes

9. Do you think that separating wastes is good for reducing the total amount of wastes?

(DStrongly Disagree (@Disagree (Uncertain  @Agree (©Strongly Agree
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10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

Do you think that recycling is good for reducing the total amount of wastes?

(DStrongly Disagree @Disagree (DUncertain @Agree (& Strongly Agree

Do you think that separate collection is good to reduce total amount of wastes in Sri Lanka?

(DStrongly Disagree @Disagree (DUncertain @Agree (& Strongly Agree

Do you think that compost system managed by LA is good for reducing wastes?

(DStrongly Disagree @Disagree 3)Uncertain  @Agree (&)Strongly Agree

Does separating waste take your time and effort?

(DStrongly Disagree ~ @Disagree @Uncertain  @Agree (&)Strongly Agree

Do you think that recycling take your time and effort?
(DStrongly Disagree ~ @Disagree DUncertain @Agree ©®Strongly Agree

Does home composting take your time and effort?

(DStrongly Disagree ~ @Disagree  (@Uncertain  @Agree (BStrongly Agree

Does composting system managed by LA take your time and effort?

(DStrongly Disagree ~ @Disagree  (@Uncertain  @Agree (BStrongly Agree

Do you know separate collection rule in your town?

(Onever @little @Uncertain  @something  &very much

Do you know what type of wastes can be recycled?

(Dnever @little (@Uncertain  @something ®very much

Do you know how to use compost bin?

(Dnever @little (Uncertain  @something ®very much

Do you know what type of wastes can be used for composting?

(Dnever @little (@Uncertain  @something ®very much
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Section 2

In this section, there are some questions about your opinion toward the solid waste management

managed by the local authority. Please choose one box that best describes your opinion.

21. Do you trust with the solid waste management of the local authority?

(DStrongly Disagree ~ @Disagree @Uncertain  @Agree (®Strongly Agree

22. Do you satisfied with the solid waste management of the local authority?

(DStrongly Disagree ~ @Disagree Uncertain  @Agree (®Strongly Agree

23. If the local authority plan to build a sanitary landfill site near your living area and the local
authority explain that they can manage it properly and safely, do you trust their explanation?

(DNot atall @Undeniable @Uncertain @Almost Yes (& Absolutely Yes

24. Do you think that there is enough capability in local authority to control waste management
well?

(DStrongly Disagree ~ @Disagree @Uncertain  @Agree (®Strongly Agree

25. Do you think that the local authority will make quick and effective countermeasures when
wastes problem occur?

@ Strongly Disagree ~ @Disagree (DUncertain @Agree (& Strongly Agree

26. Do you think that the local authoritys do their best for managing solid wastes problems?
(DStrongly Disagree ~ @Disagree @Uncertain  @Agree (®Strongly Agree

27. Do you think that the local authority handles solid waste problem fairly?
(DStrongly Disagree ~ @Disagree (@Uncertain  @Agree (®Strongly Agree

28. Do you think that the local should strongly promote the reduction of total amount of wastes
through separate collection, recycling and composting.

(DStrongly Disagree ~ @Disagree (@DUncertain  @Agree (BStrongly Agree
29. Do you think that the present local authority now strongly tries to promote the reduction of total

amount of waste through separate collection, recycling and composting?

(DStrongly Disagree ~ @Disagree (@DUncertain  @Agree (BStrongly Agree
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30.

Do you think that the local authority should strongly promote sanitary landfill site and
rehabilitation of current open dumping site?

(DStrongly Disagree ~ @Disagree Uncertain  @Agree (®Strongly Agree

31. Do you think that the present local authority now strongly tries to promote sanitary landfill site
and rehabilitation of current open dumping site?
(DStrongly Disagree ~ @Disagree @Uncertain  @Agree (®Strongly Agree

32. Do you think that the local authority should strongly communicate with residents to solve wastes
problems?
(DStrongly Disagree ~ @Disagree Uncertain  @Agree (®Strongly Agree

33. Do you think that the present local authority strongly tries to communicate with residents to
solve wastes problems?
(DStrongly Disagree ~ @Disagree @Uncertain  @Agree (®Strongly Agree

Section 3

In this section there are some questions about the acceptance of waste management policies.

Please choose one box that best describes your opinion.

34.

35.

36.

37.

How much can you accept the garbage fee for a set of garbage bags you use for daily waste
collection?

(D5Rs. @10Rs. @15 Rs. @20 Rs. ()25 Rs.

Do you accept home composting?

(DNot atall @Undeniable @Uncertain @Almost Yes (& Absolutely Yes

Do you accept separate collection?

(DNot atall @Undeniable @Uncertain @Almost Yes (& Absolutely Yes

Do you accept composting system managed by LA?

(DNot atall @Undeniable @Uncertain @Almost Yes (& Absolutely Yes
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38. If you choose home composting or composting managed by LA, which composting do you
choose?
(Dabsolutely by household (@ Almost by household (@Both @Almost by LAs
(®Absolutely by LAs

39. Do you accept sanitary landfill site in your living area?

(DNot atall @Undeniable @Uncertain @Almost Yes (& Absolutely Yes

Section 4

Please provide the following information about yourself.

40. How old are you?
(D20-29 years (230-39 years  (340-49 years  (@50-59 years  (Bolder than 60

41. What is your ethnicity? (DShimhala @Tamil @Muslim @Others

42. Gender ©® M ® F

43. How many years had you been to school?

Onever @lessthan6  BOL @AL (®above AL

44. How many people in your family? (D2 orless @3 @4 @5 (®more than 6

45. How many children (younger than 18 years) in your family?

Do @1 @2 @3 ®more over

46. Do both of husband and wife have work? ( QY / @N )

47. How many elderly people (over 60 years) in your family?

®o @1 @2 @3 (®more over

48. What is the job of the person who can earn most in your family?
(Dagricultural worker /  @official worker / (Dprivate business owner / @Dservice worker,
market and sales worker /  (®production and related workers/ (©®housekeeping / (Dcasual

worker /®Self employment  /@others ( )
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49. Total amount of income of your family. ((Dless than 10,000 Rs. / ©210,000-20,000Rs.

30,000-40,000 Rs. / (@40,000-50,000 Rs. /  ®more than 50,000 Rs.)

50. What type of residence do you live in?
(DSingle house / @lJoint house / (3Line house

51. Ifyoulive in detached house, do you have your own garden?

DYes / @No

Questionnaire is over, thank you for your cooperation!
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