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Abstract

Purpose - This study empirically analyzes the effects of food delivery service use frequency and the
proportion of single-person households on the generation of MSW (Municipal Solid Waste).
Additionally, the study analyzes MSW increase during the COVID-19 period.
Design/methodology/approach - The study uses annual information on MSW and related characteristics
of 228 Si, Gun, and Gu, which are administrative districts of Korea, from 2015 to 2020. Panel fixed
effect model is employed for estimations.

Findings - The study finds that food delivery and single-person household have significant effects
only on recyclable and standard garbage bag MSW, respectively, not on all produce types of MSW.
Additionally, it is estimated that, during the COVID-19 period, the increasing effect of food delivery
is intensified while single-person households diminish its increasing effect. Lastly, the study
confirms that the marginal effect on the increasing effect of MSW generation by the number of
household members.

Research implications or Originality - The estimated results are expected to provide useful information
for the related policies. In particular, it is necessary to focus more on recyclable MSW concerning
the developing delivery culture, and regarding changes in the family structure, focus more on the
number of household members than single-person households.
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1. A&

Sevele] AL AE SR AA A A P STt 19909 F4E o]F SIS
WS A 52 AR Eu ol &5 Sk A AV 37 el digk 879} o] &
Hked7] gk A 5ol vkdd 2 Aotk #V]E TS Eo)7] gk A =7 FolA],
53], 19950 =¥ 2¥7] A7} 43et 7|9E g AoE Hlth, AASE SHAA AH|R
287] BE&2 Ji%1e] B8-S VA7 vHA ARSI B &-& op|shE o REFHE B i) R
28)7] FFAE 0 S MEH 22 7HE UAlsky] &S A€ot T diFte] ASE
oMz 2d|7] FFAe A S+ frovlsitta A2dle]a 9dok(Hong, 1999; 4%, 2015; &3}
2 - 9931, 2020 F). AR, ol Ze FAH A BT, #HVE Fie 247~ wE,
71849, At 248 2@ vigA £F T AL oplEHe =33 3 oS A3E #AF AL
dadithe ARSA 771 ok 53], 247k slE% A7te]l 4% st Hal Qe HE HAE
HRoMe] a7k A7t mge T o ok Akl 2020 WEE 2050 ©§aFH Ay L ¢4
£ 201893 7| A7 20595 Eold AL HYE DTS 2050 10397 E7HA] BYELE HRE
A3kt

H2AeE A7 HRxol= Bt AL 18 583 HolA gt 1990dd] Sk o] AT o
50,00089 #E& FABHN A A7|E SAFE 2010 dd 537728202 F8iTiY, 2018d
56,035, 20199 57,961%, Z21-197} I 2020 dl= 61,59787HA], a7 Q3] 3243+
Z7HE Ye I ok, B FHEA, 3714, T8 A2 T IES T R S dAVE St
AAE F=2 191 7179 FUkeF 28kl & 9 wjgAn| 2 Sjela] 2o lti(e]Fd, 2022 1Y
2895 A7, 20224 3¥ 1Y §). 5 7 Tl IPHAW 7FF 73] wale} 4] o] WHels
1A o= A= FEH FEo= dodn

A, AL #A7)E AR gk 10 7 S S R, 18] e SR 1% #HU|E
& SV ZF 7Y Aol sk 1R AAE olaE = k. g 7t AlSkE Anjg | H7ER
WEEE At T dFe 7Y B 3R & ok o g B3 ZAA T #Hr|Ee] AT
F= YA F2 SAEL OE 715 FAY0] A £ QS Aot a#ER VAT S8 S
) #H7)Ee] B F7ISIARRE 7l Uigk shA| H7E wiEE Al "ok, ol B2 e
A71E DA A0S T4 AEE B3 EAHoz FA3] Al 1970 Bl=e] 7] dtell
AEE A=zxo =7 3kold vl ¢ltd. Richardson and Havlicek(1974)-& 1970 1€ 1d3¥ 19714d
129 3147bA] w5 QIYofubEg ~(Indianapolis) 337] AL A9 F4 #7|&E HAHFS o=z
gk A A A FA7E B e LAAF R AEAETR Vet Y] Alwe T8
vl i}, AT, 137]9] 7|t m FRE(split) BE tFEoA 7794 A& Al FHe=m
FAE 9 S H71E wiESS JeillE 7 Es Al Al 2022 FHEA. o] dAFE
Zt 7 A A tisk B9 71 332 YR Ao AR AWis i) JAS, 7Y, 1841004
OLA7HA] Q1T H]&, S0lu]g, dAwrn| el Jchd EAAFAERY o] oz YWAA Her| wge
7FsAdol 243E] wuh. a8 Bt F ATE 19 7] vt #@YE slERe STl vXE
QS HojFe Fas8 AF 249 2 F shtolnt. o]F trksl A, W E, 713H5S AMEshe
FEL BAE] AN st AAES &3 AUHOjeda-Benitez et al., 2008; Thanh et al.,
2010; Miezah et al,, 2015; Gu et al,, 2015; Noufal et al,, 2020 5). A5}, o}z ¢-glygtollA+=
121 71l 248 B #71E A AR el digh d7E 28 BA &t} olF Sim(2019)2 $-gluet
£ tidez A HrE B gk 190 7F7e] J&Fs B35k ok o] AT 20104 2016
MRS AT A7 ARE v R dIAEH BEH S AMSE AFEA Y SHEAE, F827
Al AR A9 191 &2 237 AV ES AAATIAY F2 BAIFSRE fofgt JiFo] gle Ao=
et Sim(2019)2 48 9 voldlE Fd Hoh Akt 155 FA4E S8l 5 EAge 19
7F7E 22 9 EEkE g7]8d R 93 vtk e gelskdin). ol @3] 1 7o
Z7F ANE BAF G vl Aol ofdt 191 7MY &6 wpet HIE dA o] AJold

flo

L,



24 W2 9 191 A97h AT A71E Bl P g T219 AVIE Fos 391

S qoke e geld Fag AT Aol

42 sehtelel e BEe) E O folos ARET i eolelAns B wEEsiol, Skl
o[} WA H| A @ el Lo HlE] Ao R TR0 R F7|E wAlo] Wolxlt}, ShE ZHo|A]
= 191 7}79] oddkol vl o}F] AthR o g we 7} o]F o)A A= ¢ktH(Xiao and Zhou, 2020).,
ok, AlA B4 ol AW, Z214-19 B3] HIZIE F5o tigk 930S AHee ATt 221
g Mu|AE F2 Yol F IR AFst vk (Sharma et al,, 2020; Zambrano-Monserrate,
2020; Yousefi et al,, 2021 5). n}z7tA 2 o}& SgjugtdiE #7]1E WA gk La}glAu| 2~
9 owjgEste] JFS AFHoR gt AFEHL A9 e AR g vt

£ dFdAE A2 A71E DA 78 A1eF AR e 191 7het 2 wigAln| 2 24s
o3 AL e DAk 24 8%1s BAtaat sttt aela 3], 22419 7k F AE #7]E9
S7F Aol da) Brh AstAl 2A4staat ghvk, $hA I uhel o], Ao # AEvtES
H avEle] A Hr7E F7he] ez 191 rhtel 28kl 2o wigAu|= EAEE A &3l
Art. AN, o} sted ZFHAME SRS AFEA 0] o] FoAA X Ao] ApHolrt, B AF=
ohekst fglo] BAIE AFRAS S HE sk fElvet A #Hr)E AT dls Bt |dst
A A EozA dA E3] o] FolRE A BAE T3 F5I TAE AF B A9 Q1 #A
7o) =5 F3|nA gt o]F ff8] £ AFtelxw 20159 00A 20200871A] 9] AzE Al A
A71E A5E id 245 B¥8S S8 FAg 74 2, 22 vE o8 HEe LS H7|E
AR 3RS PIA|aL, 191 7H BlEE A #H71=e] AT JFFS PR ke S G918k
th 7o Z2U-19 VIR Fedle &2 wE o] & NIE=R Rlsk A& HY|Ee ITHITL, AE
< AeJsta, B gEon 18] 7H HlEL, S2E AVES ALe 4% AVEY FHE
z
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57 23le 197 Ag AriEe] SRS e3lE S/MIIdE AS gelskln

ol e AAES T B Ave B A7 Eokdll H A 243 ol dnh AA, § d7e
=2 W o]& Wl 18] 7ho] Hjge] B AVIEe] WA nAe FFE dFH e E45H
A, &4 W o] Wt 18] 7 vlgo] EE e 3o A HrEo] ozt A4t AEE
H7&3} SFA A71E 3l SAHR fFolgt dFS vRge Ae Fssivk. AR, 22419
717 AL A 7w BAF] S Folle A dvlee] ST 7P FEHAeH, &4 wWE ol&
Hzs A2 H7le S7HIE A3t vz 190 71 BlE2 ofske oprlshlrks e gelskalth. v
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AN g BB V1R RF WS oJnlstel oA FA i AT A7)Ee) AR ART, 1
AY AE oJrlgct, EF X, = Mgkl Zbsks AWASE 1xk HWE, B k x 1 A% W, o
ARk BIshE ARTe] AEETIL, ¢, oAl B AT AET ARE AHHT 2eun
= AT A7l e 932 F 5 b ARTwe] 54 5ol AU BASA gt
oI <12 pgdel AT P Atk 2AT v AR s Anrel AUENE BT g
5ol AAS) 2o ATel A7 BW BAoz AR &k WAAS AAR 4 ke Aol
sich.

2. AH AR B 7|2 AF

1) A2 Rt=

2 A9 AF 4L A 7 Fas ATty A dV)E 39 Ase sl
A= S BA| 2H] 011*1 =3t 047101]” 2015 6llA] 20207HA] A7E Alte] A& #H)7
F Au7t 2Ho] Qu, B A7 B H7 |8 TR el 37 FFAY 5 g0 ¢
HA7E"), ALE 7}#1}1 EejE(o)3) “AEE AT, SAEF FA7E EeluE(ols) &2 7
E") Al 7IRA 2 FREY, 523, Ade@HEA 2" vhd 2 AlEe] 287 FgAel e W%
ARE E3hL Qivh. FFA| BT 72 24 e AVIE wiERd 9 F T e T8 el
T AFelME FEE AlETolA Fuliske S08H BF HES 4, gET 788 ARSI

HA7E AE Qo AMEEHE E T2 F8 W5 F e &2 vlg Anj2e] Hixott, &2 wd
Au|29] NeE S rERAATAAN AR AEFL P zAL] AAE vigo R AlXE
T 2AblE AR e A5 2F 22 vd AR 2e] o] & Hiwe} 3 7t EAEC] XFEIA
SEAGE, b FAaATE A7) ofd 16709 F A et @771] &, /95 AT wEel F
T B sdehe ARl it ulg WesE AIET F EE AT A Aol T AL,
S/dog BAE 7Y wig HES PJie AlET 3 T ]°j°ﬂ T3 ER AT, AFH o2
ZF /A ol AA &7 = Ul AltTrol @3 dFY 2+ it v 4] Hel(variation)= F
927oltt, EE, AlTE FEE 52 ‘ﬂ]“1F Az w57 737 7Fseithd 7P 284 Y Flolth
3EA T, %‘LHOHH A e #E JRo 5L BUbseitt, B AFeA AREHE ARE dd
Aol &2 vd Au|2 QliE e tﬂi}(VaﬁaUOﬁ) AA] VN R FEBth. LB E T AHe] PEIE
AT on| e AT ARE =2 F IS o= g,

HA71E Bl vx= A 82l F AR F5¢] B9 78 AW F i AT A GuEA
2HGRDP; Gross Regional Domestic Product)o]t}, 5 Ao ¥rb 24 F shies 20203 Z24-19
7F vRG 4 4 9 F8 5H F shieltt. kAR ol gAE F A7 A EHAYE 2022
’dRb7loll= o2 2020 Al @99l GRDP7F A A g2 AJdtoltt, 2jng ZF AltTe] YAk
4T 52 &5d Yt QYAFE 4 ATy dExEFe R dalstdnt. H7lEd A dEe
st Ak A8 AEE T T8, dikg, uS8-S iﬁ}ﬁ}c’ii’ 28, BARE, THRS, Alok
A AR 27 AlLsist. o] ARR-E 191 71 v, T 52 BT SARY AEE AH8SHE
th epARte 2 - E AR F ASA A8 Aot *ﬂi/\lb AlQstoitt, AFH o2 Fgo AH-H
HEE 2287 AT ASZ ldS 3 F 1,30879 #&Fe Zrer
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2) 71= SAE

B odve] A% B4e 98 A8E Fa WFE (Table D3} 2ok 4 Mg MEE oJnjshe
Delivery'= 5 Ao] ylol 2l 7ol F7F B3t wlg WEss ellgict, 20154614 20209717
9 ST AT T MY B LS BHA UE Siidn TAA) A, oIS 9 7Y
3 BE 24 e REE o 0.393l0]t, Single A 7HE 191 7bEe] 1&% ov]shar Singlee]
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Wit °F 0.310]t}, Household® Bt 7H-A55 onlstaL Al Ao Ht 7 oF 2.61'3
It} Electricitys 1915 917+ A2 ojn) o}uq 7 ok 0.00375% 5k kWhE A}gat¢ith, 28
T2 ALt wiEel AA 107 HA AY ARFRYe W ovEE et} Prices 2287
THEF g 7HE onlsty Hd 7HAS EE oF 22.86¥¢]t}. o]9] Population 3 Density:=
Ao} JIFUEE ofnl3ln] Apartmentsi= 3T A FA WA Fof o}E FAof AWA Hl&S
ot} ofE FAWAL Het HlE2 oF 47% Aot

AT i 71kl 2015delM 20209744 AETES W AE A7E Fole (Fig. 1)
2o), wiE 2] dR SeIshd, FA F7]Ee FA% TS Boli A AV|ES fA, 2E
7L Zadhs FAE & F ok 282 ojg 2T 1 F A" dVEL, A4 dVEe] 7Pt

744 AA vk, ZrleE =4S Jehd)

O

Table 1. Descriptive Statistics

Variables Description or Units Mean S.D. Min Max
Total MSW ton/day 199 191 10 1131
Garbage Bag MSW ton/day 87.69 8086 0.00 531
Recyclable MSW ton/day 5354 6534 0.00 468
Food MSW ton/day 5794 6120 0.00 356
Delivery Average Delivery Frequency, numbers/week 0.39 0.16 0.04 0.79
Single Single-Person Households / Households 0.31 0.05 0.17 0.52
Household Number of Household Members 2.61 0.65 205 2570
Electricity E'ec"'c'thy/“ﬁ:igzst(,“vﬁj';’:rszf Capita, 00038 00014 00003 00167
Price Price for Garbage Bag, Won/liter 2286 844 607 4952
Population Million 0.23 0.23 0.01 1.24
Density Population/area, persons/km? 3983 6268 19 28088
Apartments Ratio of Apartments, Apartment Residential Area 0.47 0.25 0.00 091

/ Total Residential Area

Fig. 1. Trends in Average MSW Generation by Type (unit: ton/day)
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Zh ol 2 AR HE B EXE ERISNE Wi, viE SR P RE AVEEY]

2 W=g7h A3 e vh wiEde] Be #AFe Wngr) A 08% mer)
dejo] EXE Yeidith, & AE W78, %A A8, A28 A7E, A8 JVEY 9=
(Skewness)= AR 242 oF 1,82, 1,99, 2,14, 1.719] Ao & vpepyitt, o|e} e ZAFE ATV}
Ao Aol F7|Ee] dAF] AL e Alek o] BEI Qe v Fr|E LAFe] grFHos
Be AYE tifE &5 SEA & FA o 5 7 A @A E] gl7] wEed AoR Helrt
aEE FH oAM= HE(bias) 7FedS HAslel] 913 H71E AT W 25 AdRa
£ F3t3irh.

Fig. 2. Kernel Density Estimations for MSW Generation by Type
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(Table 2) ol Yebd ule} o] A& #|7]52] 7149} vl uf

Hl &L wrh Fijdo s v £33 S7HE ekt 53], &4 e Hle g FAsH
S7bskal 219 A71]l 202080l 27 Y S7H AR YEsTh ofeh 2 A A FAR
A A2 AL A=) S7PF ol 7 slel VIdlEta lvis #5850 e Aow HdEe

Bol},

Table 2. Trends in Food Delivery and Single-Person Household

Variables 2015 2016 2017 2018 2019 2020
Delivery 0.31 0.371 0.384 0.384 0.425 0.484
Single 0.295 0.303 0.308 0.315 0.321 0.335
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m, %7475

1. % el o 3979

1) 84 B 2 191 7Rl g

= AT E AT Eart FEa 3R ¥ (random effect model) S EdlA e HEgsA] =g
3}(specification)7} H=AE &elstr] Y8 ¢4 A a7 283 3E59 232 Hausman(1978)2]
AAE B3l vwsteltt, g9 23, BE S/ dVlE SR F94 o] 2JEaARYP ) SEEHRY
o FAASG 7t Zpol7} AAH A Yths AFTMES 1% oA #ldt o2 7173}t Hausman
AR FHE 2’ e E AVNE, LA W=, Zﬂﬂ% HE, F25 7|59 ¢o2 717t
128,17, 78.19, 44,13, 93.180|t}, 102 FERARYL F AT 9 FAHole HeA| g2 3oz

)

Table 3. Main Result

Dependent Total MSW Garbage Bag MSW Recyclable MSW Food MSW
Coef. SEE. Coef. SEE. Coef. SEE. Coef. SEE.

Delivery 0.003 0.048 -0.096 0.066 0.435%x* 0.164 -0.106 0.115
Single 0.729« 0.440 1.065% 0.597 0.393 1.489 0.598 1.043
Electricity — 69.418xxx* 26.154 74.321%x 35.494  -150.070* 88.732  187.867xx  62.014
Price 0.001 0.002 -0.004 0.003 0.011 0.008 0.000 0.005
Population ~ 1.874%*x 0.281 1.812%xx 0.381 2,023 0.951 1.536%* 0.666
2016 0.032xx 0.014 0.057x*x* 0.020 0.020 0.049 0.016 0.034
2017 0.022 0.017 0.070%xx* 0.022 -0.000 0.056 -0.002 0.039
2018 0.027 0.021 0.076xxx 0.029 0.083 0.072 -0.032 0.050
2019 0.0M 0.023 0.106%** 0.031 -0.026 0.077 -0.069 0.054
2020 0.028 0.028 0.142%xx 0.037 0.027 0.094 -0.111= 0.065

constant 3.854xxx 0.203 3.093%xx 0.275 2.723%xx 0.688 2.223%xx 0.481

Notes: 1. Overall R?=0.7349, 0.6118, 0.3166, 0.6533, respectively, from left to right
2. Reference group for year dummies is the year 2015
3. p: **x<0.01, **<0.05 and *<0.10.

d wAED mae] 245, 52 W vt ABE ss1Be] Bl BAL 0 1% U
4ol 2ol Ho)sl GHE vl ASE Lielstel. AT, §41 W W) £ A7) Eol
£ A1 SANLL FoI FE DT G Aon veie, B2 19 /1) e
A S71Be] WAl BAM D 1006 el Frefe el (el FFS vAE v ABgot
&2 A1 fold FTe FA Qe Aow et £ MEe TR o ke wshe

1

&2 8719] o] AL 7?——& H71EYdS sk A=l At Ackdn. S48 2287]9
5 A e S 9 Hol sk Hwe] SUMEE B AR vithE g2 A ollA
A= hed %@‘% 2e7]1E agjshd ddH<l Ao 1E‘r. A, 191 749 Afelle dAdHeR
AgEold 2= 2xe7)e] B B8 JFE v Ao HrdEn, A, & F4 Aol
%%k A A71EE ALdetiae SAHCR Fofdt AaE HolA et o9k 22 Ade 19 7 F

T Sk =% 19 7H7 4R 2RE] WiEd] Aes dwtdd 191 7ol dske] fARRE
ATE SFAE Sim(2019)9] AFAM = 18] 7he] WIS FH7|E BAF SAH R gt dFS
AA Fabs Aem yeitth 71 F i ] GFell disids o dollA 2o
A8 E=elstes it

i
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ool ThE WAES A, $4, 34 BFe] 7Hdo] FHA W 1ol PAFe] EAHOZ £
G A4 Bae o] Fulgth ol FuAl Aol AH A oln 209 Hhe

& £

Algko] A ool thet 2u]zke] BhE A of= Hw Fef 7] whied] Ao Helg, & AF-ollA
2= 25 BoluARt BAlgHor Fad Fal07] wEdd &%, F7F A7 483 Aes
bt e BE SR AVE AT STk FH)e dFE vAA, 107 Y Fade THEA
ob SAE H7Edlle F+) 22 A28 A= ”“ﬁakoﬂ ()9 FFE VA= AR et
npAte 2 FRu-19 717k A7 B STRES Hol s W 20209 AT SFA H71E0

T FAHCR fFolsitt, withe S4E H7lee] A °ﬂ“ 2119 713k 237 gk Ao"
Uebsth, o= Z12SAIRAA Sl A Fd Aol

2) I=L-19 7IzE & SA HiED 121 712 FRt

Table 4. Result Including Interaction: Delievery x 2020

Dependent Total MSW Garbage Bag MSW Recyclable MSW Food MSW
Coef. S.E. Coef. S.E. Coef. S.E. Coef. S.E.

Delivery -0.042 0.054 -0.178%x 0.074 0.265 0.184 -0.177 0.129
Interaction  0.108+ 0.059 0.193xx 0.079 0.402xx 0.198 0.168 0.139
Single 0.610 0.444 0.850 0.602 -0.048 1.502 0414 1.054
Electricity =~ 75.867xxx 26361 85.902xx 35.735 -125.844 89.411  197.819*xx 62,545
Price 0.001 0.002 -0.004 0.003 0.0M 0.008 0.000 0.005
Population 1,868 0.281 1,807 0.381 2.000%* 0.950 1.525%* 0.666
2016 0.035%* 0.014 0.063%** 0.020 0.031 0.049 0.021 0.034
2017 0.026 0.017 0.077#xx 0.023 0.014 0.056 0.004 0.040
2018 0.030 0.021 0.082xxx 0.029 0.096 0.072 -0.026 0.051
2019 0.017 0.023 011755 0.031 -0.004 0.078 -0.059 0.055
2020 -0.013 0.036 0.068 0.048 -0.129 0.121 -0.176xx 0.085

constant 3.886%xx 0.203 3,151 %k 0.276 2.841%xx 0.689 2.273%xx 0.482

Notes: 1. Overall R?=0.6877, 0.5684, 0.4747, 0.4067, respectively, from left to right
2. Reference group for year dummies is the year 2015
3. pi **x<0.01, **<0.05 and *<0.10.

FZ24-19 717t Foll B SF8E 2Elaty] flE 2 (D] 2ol 22 wijd e} 20201
tjn] 7+ A5 288 (interaction term)S E3Fe}¢Ith, (Table 4) & old 3k 34 Ax= ek},
FAAT, I EAE Z2Y-19 7R Fole 52 MiER Qs TA #H7EY S71Ee] AHeR
frolgk 237t vebdtt, Delivery$} Interaction F ®H9] Al47h BF Oolgh= AT/l et F-2%
SAES & ALY AVE, FHA A=, AgE fﬂﬂg, 22 H71Ee £o2 1.69, 4.03, 5,61, 1,162
2, THA A7EF ALE AVIEe] A4 5%, 1% WellA FAHLRE foldt AoR Yehdtt, Z=24-19

olde] &2 v Wwxe FHA #Hr=o F7HF o3 &S VXA FekAdd vbE 22419

717t ZF Z7FsF 22 v HieE kA #7180 Zlew EAIF R Sold odke vzt 28ln

AL #H71E GA 2 wF ReR 13 S7kge] Z2Y-19 73 Foll oS gddiHe BEs Btk

2219 713 Felle &2 wige] vlEnt ozl o] ofyzt T3 Wixe] &2 wjgs sirjgte

g Au]2e] o] &o A WA E= #H7Ee] o A FUtskAH. dAHoR AR UY-199] 7I3F Folle
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Table 5. Result Including Interaction: Single x 2020

Dependent Total MSW Garbage Bag MSW Recyclable MSW Food MSW
Coef. SE Coef. SE Coef. SE Coef. SE

Delivery -0.013 0.048 -0.114% 0.066 0.387** 0.164 -0.122 0.115
Single 0.851* 0.439 1.199xx 0.597 0.763 1.488 0.726 1.045
Interaction  -0.007#xx 0.002 -0.008* 0.003 -0.027 5% 0.007 -0.007 0.005
Electricity ~ 66.903xx 26.033 71.558%* 35397  -157.116% 88422  185.097+xx  62.004
Price 0.001 0.002 -0.004 0.003 0.011 0.007 0.000 0.005
Population  1.760%*x 0.282 1.687xxx 0.383 1.682* 0.954 1,417 0.670
2016 0.032* 0014 0.058*xx 0.019 0.022 0.049 0.017 0.034
2017 0.023 0.016 0.070%xx 0.022 0.001 0.056 -0.001 0.039
2018 0.027 0.021 0.076%xx 0.029 0.083 0.072 -0.032 0.050
2019 0.011 0.023 0.106%* 0.031 -0.027 0.077 -0.069 0.054
2020 0.26T%xx 0.072 0.397#xx 0.098 0.724xxx 0.243 0.130 0.171

constant 3.859%*x 0.202 3.098%*x 0.275 2.734%%x 0.685 2.228%** 0.481

Notes: 1. Overall R?=0.6843, 0.5574, 0.4340, 0.3912, respectively, from left to right
2. Reference group for year dummies is the year 2015
3. p: ***<0.01, **<0.05 and *<0.10.

22 wlg Hlze] Ao fARHAl, Z2U-19 71zl 20209 190 7F7) 718 @A v A&
F& Amrr] g8 2 (Dl Single®} 2020 tjrdd 2t AotgeS Xiste] dd 1457
F& ] FAAT. (Table 5)+& olof thet 4 AaE Vet 34 23, Iv|EAE 22419
o

of,
o 1>

o

b E 19 7H HE Y] % SAE dVIES AL A ArlEe BAFS ol e
o2 yehytth, vl e, Z2uh-19 71t Fole 7 g 1EY B2 e vl 255
H71Ee] B F718klthE o] "ok, dAF oz AEH, 2219 Fo 18] 717t obd JHE
AT 22t ol2E ARl whel b Wellx o] &Fo] BobxlaL, FtlA ZHrAE Tl
Hilj= AlRe] Wolel wel A& # 7] &) WA A A STt Sn7h dok oA 2,
291 o) 7he) Hlgo] eE 23| AE HYEL S7HE sk v 1l T W Sk A
H7E HAFS FoAPle Aer 349 Aor dddn, ofd tigh 2o} s 248 f3) v
oM 7hrdae 2712 A A2 Arle 7t A adE A ES v
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2. 7k STt wE A" Arls g @A &

A H7)18 B gk 12 7179 9 Ho}d Wdls] BAsly] 98] EE5HSE A 7|8 Bl
ol Aol A& & wge R nry Ay W F F8 Hy 5 el 12 7 gl s,
HouseholdE ARE3lY] 2] (1)& thr] A3 F7H3 o2 224-19 A7) 59 777 A
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Table 6. Result for MSW per Capita, Including Interaction: Household x 2020

el Total MS_W Garbage Bag MSW Recyclable _MSW Food MS_W

Per Capita Per Capita Per Capita Per Capita
Coef. SE. Coef. SE. Coef. SE. Coef. SE.
Delivery -0.012 0.047 -0.109* 0.064 0.357** 0.161 -0.113 0.113
Household  -0.096*** 0.007 -0.082*** 0.010 -0.133*** 0.024 -0.128*** 0.017
Interaction  0.131** 0.058 0.186** 0.080 0.554*** 0.199 0.047 0.140
Electricity =~ 71.627*** 26.142 97.307*** 35.891 -186.316**  89.820 141.612** 63.078
Price -0.000 0.002 -0.005* 0.003 0.009 0.007 -0.000 0.005
density -0.000 0.000 -0.000 0.000 -0.000 0.000 0.000 0.000
2016 0.038*** 0.014 0.061*** 0.019 0.033 0.047 0.030 0.033
2017 0.029* 0.015 0.076*** 0.020 0.010 0.051 0.014 0.036
2018 0.039** 0.018 0.086*** 0.025 0.103* 0.062 -0.002 0.044
2019 0.030 0.018 0.125*** 0.025 -0.003 0.063 -0.035 0.044
2020 -0.267* 0.144 -0.283 0.197 -1.310%** 0.493 -0.187 0.346

constant  -6.997*** 0.122 -7.723*** 0.167 -7.740*** 0417 -8.702*** 0.293
Notes: 1. Overall R?=0.1479, 0.3293, 0.1449, 0.1412, respectively, from left to right
2. p: *xx<0.01, **x<0.05 and *<0.10.
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=3 wge] wlzel 191 Zhre] bl S v A Hrje Y 2Aedls FAsH
A& AaAME 201594 20208714 AIFAIE Aleleh 2287 ATl A3 A=E FRE A
2 A71Ed deE Alms iR dead ] Adedg BT S ARSIl o] 9] A 2
< FAR ARE AR FUHH R F AFdA Ta8 ATE Fdete 22 wiE Afuj=o
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