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Abstract : This research is to explore food waste management across local governments. In particular, pubic administration on
food waste, food waste management (from generation to disposal) and civil complaints in jurisdiction are examined. In doing so,
a self-administered questionnaire survey was conducted among civil officers in charge of food waste management, and all the
collected responses were statistically analyzed. The main results were as follows: public spending on food waste management was
a little larger in metropolises than in provincial cities, and the largest food waste source was identified as households (in housing).
While regular collection of food waste by trucks was the most common transport method adopted by local governments, resource
recovery for compost/fertilizer production was widely used. Also, most of the respondents agreed that the current approach to food
waste handling practices are necessarily replaced with more advanced technology converting waste into energy or fuel. Further, it’s
found that the civil complaints on food waste management were largely categorized into 3 groups - food waste handling, civil service
and food waste retrieval. Therefore, the findings indicate that the development and application of no-food waste or waste-to-resource
systems are effective in housing estates where large amount of food waste is generated and eliminated.
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Fig. 1. Distribution of food waste disposal in metropolises and provincial cities."
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Table 1. Research questions

No. Research Questions

Is public management of food waste management different

RQ1 between metropolises and provincial cities?

Are food waste handling practices distinctive between

RQ2 metropolises and provincial cities?

Are public strategies to deal with food waste in metropolises

RQ3 distinguished from those in provincial cities are distinct?

Are civil complaints on food waste discernible between

RQ4 ) .
Q metropolises and provincial cities?
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[ Research Planning H Research Method ]-b[ Statistical Analysis ]

Research ideation,
literature review, and

Formation of research
questions, data

Descriptive and
inferential statistics of
131 responses in 268

research tool collection and local areas via SPSS
selection statistical design
220
[ Main Findings ]

the nation

cities

1) Food waste management as the most important task of public services
2) Residential food waste as the largest source of food waste generation in

3) Larger public spending on food waste in metropolises than in provincial
4) Food waste as the most common civil complaint

5) Strong demand for shifting from current food waste handling practices to
technologically innovative waste-to-resource systems

Fig. 4. A flow chart of the research,

CHEtErd S sts|R| | %382 M3 | 201614 38

, 103



2] - of3

104 , J. Korean Soc. Environ. Eng.

7} "ot A4S AEA = ZY S A& SPSS window Table 2. General characteristics of respondents in metropolises
version 22.0 EA 24 T2 7S AFLSle] wiES "l W and provincial cities (n=131)
B4, FsHES 5 75t a8, 1 5 F Total  Veto-  Provincial
HUEAR SHEFGS Hestn AFEAS AESIAC 7| Characteristics polises OIS 1ue?
- e ] . i B f(% f(% f (%
23AS B & IRY 23S FAW daA2 A3 Mal 86 ((66)20/) 33 (i5 330/) 53 (6(31 230/)
_ . N . ale . . .
gow, FHEAS T3 2duel qss A 7124 Gend Femal 44 338‘; 11 2500/0 33(38 4;
AAE RO S FoINop g Az O TR S T S
Boto] AT ko] GEE Wt Aol S 2T ARA o (TO0%) A4 To0%) Bomoem)
of ¥ FBE/Y auz Rol ERsic " er o ® o
N M (SD) 404(78) 424(84) 394(7.3) 2.079*
e
9 Minimum 26.0 280 26,0
3 7E:|J_-'-I' I;lcl __,I_g Maximum 56.0 56.0 540
Educa- High school or less 14 (10.8%) 6(13.6%) 8(9.3%)
3.1. ZAHHAIRIO| QUHIN EA tion.al College graduate 109 (83.8%) 37 (84.1 72 (83.7%)
attain-  Graduate degree 7(64%) 1(23%) 6(7.0%)
A=t ZF 7| 2AAGA 9] ALY AFE 95 5 F ment Total 130 (100%) 44 (100%) 86 (100%)
e QAo R I JRel duby EAS AnE yee N 131 ) 87
elsld Table 204 M= wlel )y AFeiAdARe] L Years M (SD) 27(37) 20018 30(43) -1949
A|7F E-A] B FGAY] 7| 2AAHA]] A= 33.8%, = on duty Minimum 00 02 00
o] 7| ZAAGA = 66.2%=, = T AATA S Maximum 212 108 212
9] Hlgo] o 2vf A= o Wttt HEXRA Frofgt FF N 131 44 87
do] AgH2 F4(66.2%)0] AA/J(33.8%) Tt oF 21 FLE Yeafél M (SD) 145(85) 162(86) 136(83) 1.074
Wk, o SEARe] HjES & o] AR A A = ;)gr\igle Minimum 0.0 1.1 0.0
ok Suxl AA o Hot dAHE 40442 FES0l%e Maximum 334 320 334
u, 53 - FAA] AXGA O] SHA FF A (42.440)0] Very satisfied 3(23%) 123%) 2(2.4%)
T o9 AADEAB4ANETT Wkl o= FAXHCEE Satisfied 25(19.4%) 10 (22.7%) 15 (17.6%)
Lol ty. RAAIAY] S thE(83.8%)0] 7HY W W(t'{rk Neither 8(60.5%) 29 (65.9%) 49 (57.6%)
satis-
S, B9 - FAA] AXEA e = T AR EA 1o o faction Dissatisfied 5(11.6%) 2(45%) 13(15.3%)
& &g AAA vE&L veknh ZAANAARTE 34 Very dissatisfied 8(6.2%) 2(45%) 6(7.1%)
A 2R des AAFCR Fd 1459090, B - Total 129 (100%) 44 (100%) 85 (100%)
FGA AAFA 9] FHEY F IFAe6.2d)7 = T Household waste
AR SFA|(13.6\9) B} 2.6 o @woroen 1 W40 Z}o] pick-up and 63 (53.4%) 17 (39.5%) 46 (61.3%)
£ EAMeR fostdrh. SRR Ay AARAo decompestion
A 2aE B3 Yal Ao 279019, & ok FO‘;?};sztlzcrigf"a' 32(27.1%) 9 (44.2%) 13 (17.3%)
AR GEA ] FRY IHAFQCE)7 B - FGA AR :
: Recycling and 9((76%) 2(47%) 7(9.3%)
AR 19 o @ekar, olgjgh AXA| 1F 7He] Aol separating 270 A0 =7
L EAZ O olAL ol 3, EAXA L Hx Priorit isi
= SAX oS EAth I SFsks FA ofworsli Supervising waste 52 247% 8 4.0%)
o WEEE A AR HE(60.5%)0] 7 Wt management agents
respon- )
SEto] SR mrEmoA FHAQ HLS B - oy sibities Sugfb'ioef E':‘S:C 2(7% 123% 1(1.3%)
A A (25.0%)7 = 9] A TH|(20.0%) Kt o HL Hg 9e e
uman resource
ghd, 2Kl &S & oY AAHEA|(22.4%)7F E4 - management 2(1.7%)  1(23%) 1(1.3%)
T} o 2 Tk 5 ¥
FAA] AR A (9.0%) 2ot FN o 8kt Disposal of large 108%  123% 0(0.0%
SHH, SERLY] Ad BAoA i FAYHY AF household waste o o =
B2 FAE2Y7] £l 2 £=A4°(194%), ‘AHZE&F Others 4(34%) 0(0.0%) 4(53%)
B2EuiE 9 $A°(13.3%), ‘7S $A D ZFgae) Total 118 (100%) 43 (100%) 75 (100%)
(11.1%), ‘AP A Te]715(10.8%), ‘2H7] LHE7] *p(0.05; ? difference between metropolises and provincial cities
s T ' £31(10.4%), ‘P ALH 75 A 2°(10.2%),
‘%P%‘Ul?}ﬂ B 9l AT (9.0%), ‘FTHFABE A - s AHE A3, M S5 &F dFe dAFe
3(84%), ‘AaATF SHY L 7AY FE(5.7%), 7] 2 A 7E A D 2B (53.4%), ‘SAEAH7]
EP(1.8%) & thFstaict ols HAgH AF Fawo g 2 $=A(27.1%), ‘AEEE EuiE 9 A
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Table 3. Overview of food waste management and its public

services in metropolises and provincial cities  (n=131)
Metro- Provin-
Total ' ——
Categories polises  cial cities "
value
f (%) (%) f(%)
Multfamily 0= 14 69) 16 (36.4%) 42 (48.8%)
using estates
Restaurants 38 (29.2%) 9 (20.5%) 29 (33.7%)
Neighborhoods
forsingle- 22 (16.9%) 16 (36.4%) 6 (7.0%)
family home
Supermarkets
! 3(23%) 2(45%) 1(1.2%)
Sources of or retail stores
food waste  Restawranisin 4 00, 415500 5039
(generation) office buildings
Wet markets ~ 3(2.3%) 0(0.0%) 3(3.5%)
School canteens  1(0.8%) 0(0.0%) 1(1.2%)
Refectory in pu- o o o
blic institutions 10.8%)  0(0.0% 1(1.2%)
Military o o o
cafeteria 1(0.8%) 0(0.0%) 1(1.2%)
Total 130 (100%) 44 (100%) 86 (100%)
Retrieval 78 (59.5%) 23 (52.3%) 55 (63.2%)
Pick-up 28 (21.4%) 11 (25.0%) 17 (19.5%)
Priorityinfood  pignosal 23 (17.6%) 10 (22.7%) 13 (14.9%)
waste manage-
ment process Transport 1(0.8%) 0(0.0% 1(1.1%)
Others 1(0.8%) 0(0.0%) 1(1.1%)
Total 131 (100%) 44 (100%) 87 (100%)
Public spending on N 9 H 65
food waste mana- M(SD)  26.7(27.1) 35.0(26.7) 22.5(26.5) 2223
gement (hundred  Minimum 0.1 5.1 0.1
milion KRW) Maximum 173 1173 925
Payroll 51(38.9%) 19 (43 .2%) 32 (36.8%)
items considered Carriage  45(34.4%) 11(25.0%) 34 (39.1%)
to be the largest of  Staging area 23 (17,6%) 10 (22,7%) 13 (14.9%)
public spending Vehicle
onfoodwaste  maintenance 2(15%) 1(23%) 1(1.1%)
management Others  10(7.6%) 3(6.8%) 7(8.0%)
Total 131 (100%) 44 (100%) 87 (100%)
Ratio of expenditure N 62 19 43
on food waste M(SD)  17.3(115) 17.6(10.9) 172(119) 0104
management to Vi 10 40 10
public spending on nimum ' ' :
household waste Maximum 50.0 500 500
Ratio of expenditure N 61 18 43
onhousehold waste M (SD) 37(1) 62014 27(14) 9031
management to Minimum 07 43 07
public spending oy, 90 90 60
Public spending on N % . 64
household waste M (SD) 136(137) 139(61) 135(161) 0183
management (hund- Minimum 1 42 1
red milion KRW) -y osinum 773 250 773

*p<0.05, ** p<0.001;
3 difference between metropolises and provincial cities
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Table 4. Food waste management and its process in metro-

polises and provincial cities (n=131)
Metro-  Provin-
) Total : s -
Categories polises  cial cities value?
f (%) f (%) f (%)

Agents in charge

Private enterprise 103 (60,6%) 40 (67.8%) 63 (56.8%)

Local government  55(32.4%) 16(27.1%) 39(35.1%)
of food waste Enterprises for
management P ) 1069%) 3(B1%  7(6.3%)
(mutipe self-haul disposal
responses) Others 2(12%) 0(00%) 2(1.8%)
Total 170(100%) 59 (100%) 111 (100%)
No, of food waste N 100 39 61
management M(SD) 45400 6247  35(8.1) 3138
companies in Minimum 10 10 10
jurisaiiction Maximum 230 230 140
No of food waste N 100 40 60
transport compa- M(SD) 3232 3635 2980 10%
nies on govern- Minimum 00 00 00
ment contract Maximum 200 200 150
No, of food waste N 100 39 61
disposal compa- M(SD) 19(16) 28(19  13(09) 4691
nies on govem- Minimum 00 10 00
ment contract Maximum 90 90 30
Contract renewl o 1 00 24 (63.29%) 35 (66.6%)
. and extension
Incentives Waste capacity  17(19.1%) 7(184%) 10(19.6%)
;Or good . Fexbiity n colec-
p? Og‘”ancf O tonfrequencyand  8(0.0% 4(105%)  4(7.8%)
mcja?\a Méarr?eit pick-up schedule
aggnts Financial benefits 2(22%) 1(26% 1(2.0%)
Others 3(34%) 2(63%  1(2.0%)
Total 89(100%) 38(100%) 51 (100%)
Refuse truck pick-up 126 (97.7%) 44 (100%) 82 (96.5%)
Underground
automated waste 2(16%) 0(00%  2(2.4%)
Current modes ~ conveying system
transporting Refuse truck
food waste pick-up & o o o
automated waste 1008%)  0(0.0%) 101.2%)
conveying system
Total 129(100%) 44 (100%) 85 (100%)
Compost/forage  95(73.1%) 36 (81.8%) (5968.6%)
Landfill 6(123%) 1(23%) 15(17.4%)
Current modes Incineration 9( 9%) 0@ O%) 9 (10 5%)
transporting  Sewage treatment 5@B8% 4(01%  1(1.2%)
food waste  Biogas or biofuel 3(23%) 3(68%  0(0.0%)
Others 2(15%) 0(00%  2(2.3%)
Total 130(100%) 44 (100%) 86 (100%)
- Recycling 93(72,7%) 34 (77.3%) 59(70.2%)
Whg:guz;g“ze Landil 25(195% 6 (13 6% 19(22.6%)
q 1 0 0 0,
inthe process Incineration 6(47% 1@23%  5(6.0%)
of disposal Energy recovery 4B81%) 3(68% 1(1.2%)
Total 128(100%) 44 (100%) 84 (100%)
Compost 60 (46.2%) 17 (38.6%) 43(50.0%)
Preferred Forage 28(21.5%) 12(27.3%) 16(18.6%)
approaches to Biogas 28(215%) 8(182%) 20(23.3%)
recycling food Biofuel 13(100%) 6 (1 36%  7(8.1%)
waste Others 108%) 1(23%  0(0.0%)
Total 130(100%) 44 (100%) 86 (100%)
p<0.05, ™ p«0.001;

% difference between metropolises and provincial cities
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Table 5. Food waste management and its complementary mea-

sures in metropolises and provincial cities (n=131)
Metro- Provincial
Total . ”
Categories polises cities
f (%) f (%) f (%)
Increasing Coston g4 g 5o 15 (34 1%) 48 (55.8%)
food waste generation
Effective Civil education 41(315%) 17 (38.6%) 24 (27 9%)
strategies for Efficient monitorin
food waste 9 20(154%) 9(205%) 11 (12.8%)
. system
reduction
Incentives 6(46%) 3(68%)  3(35%)
Total 130 (100%) 44 (100%) 86 (100%)
Strongly agree 21(162%) 4(9.1%) 17 (19.8%)
Whether to Moderately agree 56 (43.1%) 18 (40.9%) 38 (44.2%)
revamp current Neither 37 (285%) 14(31.8%) 23(26.7%)
approaches to !
food waste Moderately disagree 14 (108%) 8(182%)  6(7.0%)
management  Strongly disagree 2(15%) 0(0.0%) 2(2.3%)
Total 130 (100%) 44 (100%) 86 (100%)
Institutional measures 47 (36.4%) 12 (27.3%) 35 (41.2%)
More food Waste 5 1 400y 17 (38.6%) 23 (27.1%)
Strategies for ~ Processing facilities
efficientand  Advancement of new
effective technology 38(29.5%) 13(29.5%) 25 (29.4%)
systemfood o tandiil sites 2(16%) 2(45%)  0(0.0%)
waste
management Deregulation 10 8%) 0 (OO%) 1 (1 2%)
Others 108%) 0(0.0%) 1(1.2%)
Total 129 (100%) 44 (100%) 85 (100%)
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Table 6. Overview of civil complaints on food waste management 2 FAYGA Y AFdgol W3t 471 FE(AX L] T
in metropolises and provincial cities (n=131) AR e 99 AR A I AL AT &3 A
— Tota e PO £R 95T, S A AR)eR, AT en 3

o o o value” =okqlch U}_X]E? ‘j] ‘?i”ﬂ 2212 FAEAY 7 %;Ergi S
No. of civil N 121 3 5 fﬁ? ZZ}XL f’&f(ﬁﬂgé‘ﬂ]ﬂ %—‘u‘E— T4 01:3]’\5‘5 *diﬂ
complaints M (SD) 247 (42.4) 41447 1) 155(36.8) 3112 jégt FHER Z,] TRLE, (aHy] FR2 FE

on food waste Pt 1HER, FAEAY 7] 1Y A 471A] 1F5o R

manegement MU or o TREYT, T PGS F2 AL, SA A2, R

(per month)  Maximum 3000 2000 3000 AReE, e 7] BEco] phet Hulom Hmm & oo
Nelf?)?ts)ﬁ]rghlz(—)ds 81 (64.8%) 38 (88.4%) 43 (52.4%) < 5 ddl
family home
Sources of civil  Restaurants 26 (20.8%) 3 (7.0%) 23 (28.0%) Table 7. KMO and Bartlett’s test for civil complaints on food
complaints on Multifamily waste management
food waste housing estates 9(7.2%) 1(23%) 8(9.8%) Kaiser-Meyer-Olkin Test 0.784
management Wet markets 8(6.4%) 1(23%) 7(85%) test statistic 579.907
Bartlett’s test of
Others 1(08%) 0(0.0%) 1(1.2%) sphericity degrees of freedom 105
Total 125 (100%) 43 (100%) 82 (100%) significance 0.000
Stages of Retrieval  111(88.8%) 39 (90.7%) 72 (87.8%)
food waste Disposl 7(6.6%) 1(23%) 6(7.3%) Table 8. Summary of factor analysis of civil complaints on food
management  Transport 324%) 2(47%) 1(12%) waste management
generating Others 432%) 1(23%) 3(3.7%) - Cron- No.
complaints Variables Principal Components .1 pachs  of
Total 125(100%) 43 (100%) 82 (100%) Scores e
*p(0.05; 4 difference between metropolises and provincial cities Uncleanness of food
waste collection sites 892 0% 088 052

a7, AR AL b A, AR Al 2 s, Inconvenient access

A o] FATE RopRe), <SAE2E7] Bl LA A tofood waste 888 136 067 -010

v Ao st Bubo] 2Tyt collection sites V'\:/Z;de

stH, SAE2YY] 1Y FEES EF7T F ol 89 fgggr\g;iuciijy 676 419 146 140 collection 0586 5

BASG O, FEE 71| 29l £2 £E3 0] 1 EAS o Wrap‘_’upofp sites

atotsiaint. QR oA fQFES A= 4 (principal food waste pick-up 619 283 241 440

components analysis)H-&, Q2131742 Hl 2] 2 2(varimax)H Remaining food

2 o83t a4 Hastsddrh BIFES] AdrA wastage it 382 398 20

A AEE 3) Kaiser-Meyer-Olkin (KMO)Z=2} Bartlett Dirty uniform of (00 000 100 0

of 734 AL olgIom, AEE 7o VWA veseodkcos T EE

OhE W] ofa] A s FEl KMOS=R 0.7842 Civil services of - 1) 222 4gg 100 FoOd

Bajo] AR Ha 7129 055 o] AU 4= oodwesle T T T waste g gh

y _ Unkindness of food pick-up

Bt Q1A R o A3 o] iE UEhi= Bartletto] waste agents 070 703 315 390  gerice

TB4APA7F 579.9070] 4 o1, o] FLe] f-2jkEo] 0.000 Traffic during food

o AQENE FF FERC] EAUGT By 4 wasto piokup 2+ 002 397 069

Qlth(Table 7). L Ay} A& 7] & 99 15714 3 Untidy garbage truck 122 324 800 - 151

=S T AR 8QleR %%519@%‘3],'%1 HA QoA Noise from food 074 013 768 199 Foog

£ S7H FEEET SAE2A7) iE D S A, B waste pick-up waste

AsE 2 EXAH 7] & U S &AA, 2AZY A oFF Wastewater from 200 535 575 -245 pick-up 0616 4

wp, SRR Al AR ke, % 4] ol e tuok

2 e ]z ® WHslelckTable 8). & HA Cone%fiogvjrftﬁme 344 069 533 194

A FAUAE W 47HR] FEo2(FAUA AL Insufficient supply of

RASHA oFe B, SAEAd] BA JAWY Au food waste bags > 01 907 88 Food
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