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Abstract : With rising food waste, the management activities have gained growing attention, and the disposal options, particularly
utilization of food waste for energy recovery, become central. This research examines the factors affecting food waste generation and
the tendency to resource food waste. The self-administered questionnaire survey was conducted in newly built multifamily housing
estates to collect data, and 300 responses were analyzed. The statistical analysis showed that most of the respondents purchased
food materials in largely franchised grocery stores and discarded food that had been too long refrigerated to edible. The lifecyle of
food consumption was divided into three states - food purchase plan, cooking and food waste collection. Regression analysis was
employed to find out the relationships between three stages and food waste generation or tendency to resource food waste. The results
described that food waste generation being affected by the stage of food purchase plan (food waste removal conditions) was statisti-
cally significant while it's statistically significant that the stage of cooking (prepurchase considerations) influenced the attitude toward
food waste resource. The research findings indicated that food is overconsumed, and further many viewed food waste resources
as a proactive and integrative mode in the global wave of sustainability.
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Fig. 1. Annual generation of household waste and food waste
(Source: Korea Ministry of Environment, 2008).
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Fig. 2. Geographic distribution of the studied housing estates.
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Key Statistical
Findings Analyses

1) Majority of the respondents were 30s, full-
time housewives, a household of 4 in early
childhood of family lifecycle

2) Food materials were mainly purchased in
largely franchised large grocery stores

3) Foods were discarded since they were
refrigerated too long to edible

4) Kinds of food waste varies with season, and
it's highly moist

5) Amount of food waste generation was
positively affected by the stage of food
purchase plan and the statistically significant
variable was food waste removal conditions

6) Tendency to resource food waste was
negatively influenced by the stage of

Descriptive and inferential statistics through
SPSS18.0

- General characteristics of responded
housewives, food purchase places, reasons to
discard food, kinds of seasonally generated
food waste, food waste generation stages and
amount of food waste generated: Descriptive
analysis

- Stages of food purchase plan, cooking and
food waste collection: Factor analysis

- Research hypotheses: Correlation, regression
analysis and logistic regression analysis for

cooking and the variable of prepurchase testing

considerations was statistically significant
Fig. 3, Flow chart of research,
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Household
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Housing
characteristics

Food Consumption
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Table 1, Summary of research hypotheses

No. Hypotheses

H1: Household characteristics influence the amount of food waste generation

H2: Housing characteristics influence the amount of food waste generation

H3: The stage of food preparation influences the amount of food waste generation

H4: The stage of cooking influences the amount of food waste generation

H5: The stage of food waste collection influences the amount of food waste generation
Heé: Household characteristics influence the tendency to resource food waste

H7: Housing characteristics influence the tendency to resource food waste

H8: The stage of food preparation influences the tendency to resource food waste

H9: The stage of cooking style influences the tendency to resource food waste

H10: The stage of food waste collection influences the tendency to resource food waste
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Table 2, Household characteristics of respondents

) Rental Owning . Rental Owning
[tems Categories [tems Categories
f(%) f(%) f(%) %)
2010 29 5(3.6) 32.1) Salaried 17(12.1) 35(24 1)
3010 39 84(60.9) 77(54.2) Self-employed 6(4.3) 12(8.3)
40 to 49 32(23.2 33(23.2 ily—
R (23.2) (23.2) Employment Daily-employed 9(6.4) 1(0.7)
ﬁousewives 50 or older 17(12.3) 29(20.5) status of Full-time housewives ~ 97(69.3) 90(62.1)
(years) Total 138(100) 142(100) |  housewives Not employed 53.6) 2(1.4)
Mean 394 a7 Others 6(4.3) 5(3.4)
Minimum 28 2 Total 140(100)  145(100)
Maximurm 3 4 Early childhood 62443  52(371)
High school or lower 77(56.6) 42(28.8) Elementary school 34(24 3) 35(25.0)
Educational level Some college 34(25.0) 25070 | Family lifecycle Adolescence 15(10.7) 14(10.0)
of housewives  Gollege graduate or higher 24(18.4) 79(54 1) Adulthood 29(20.7) 39(27.9)
Total 135(100) 146(100) Total 140(100) 140(100)
Less than 100Million 10(7.4) 4(2.9) 1 6(4.0) 1(0.7)
100 to 200 Million 62(45.6) 10(7.2) p) 11(7.3) 16(10.7)
200 to 300 Million 49(36.0) 27(19.4) 3 46(30.7) 39(26.0)
Monthly 300 to 400 Million 10(7 4) 40(28.8) . 4 69(46.0) 80(53.3)
househdld tore than 400Milion 587) | saaty)| ousehod sze 5 or more 180120 1494
income (persons)
(KRW) Total 136(100) 139(100) Total 150(100)  150(100)
Mean 186.1 Million 339.1 Million Mean 3.57 3.63
Minimum 0 0.2 Million Minimum 1 1
Maximum 500 Million 800 Million Maximum 7 6
ol Au| T (YNFe 44.3%, BFFE 37.1%)7)F 7 A wTH37.0%), EFTFH 10~207F 1]TH(85.8%) O 2,
wsrtt Bopzuo] tha gtk ol BEge FEHsIRe} 4
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Table 3, Housing characteristics of respondents

) Rental Owning ) Rental Owning
[tems Categories [tems Categories
f(%) f(%) f(%) %)
Less than 1 10(7.1) 1(0.7) Less than 60 39(26.7) 0(0)
1102 17(12.1) 83(58.5) 61085 107(738)  27(18.4)
Fesidontia 2103 41(29.9) 57(40.1) More than 85 00  120(816)
More than 3 72(51.5 i i
duration i) 1071 Housing size Total 146(100)  147(100)
(years) Total 140(100) 142(100) (m")
Mean 26 14 Mean 63.6 1017
Minimum 03 01 Minimum 49_5 75_9
Maximum 5 3 Maximum 825 1122
Localized heating 4027 2) 39(26.4) Less than 100,000 54(37.0) 3(2.0)
) Individualized heating 97(66.0) 103(69.6) 100,000 to 200,000 41(28.1) 127(85.8)
Heating modes )

Central heating 10(6.8) 6(4.1) 200,000 to 300,000 4027 4) 18(12.2)
Total 147(100) 148(100) Monthly More than 300,000 11(7.5) 0(0.0)

- management fees
Stairway style 123(82.0) 3(2.0) (KRW) Total 146(100) 148(100)
o Corridor style 24(16.0) 143(96.0) Mean 14 5 Million 9 Million

Building layout » - .

Other 3(2.0) 3(2.0) Minimum 3.3 Million 28 Million
Total 150(100) 149(100) Maximum 40 Million 14,3 Million

U @Ol =02 YERth(Table 5). o]= &2 & 3.4. AR wit S El= SAEXYH T FF

g3 gtol et wistel| whE 4] Aw|of wstel| A Ao we} HEEL SAERY Y| 222 25 2
& Ao wlln. T 8 E 7R Aol UHEE(G6.0%) 0] 714 Bk of
Aol HARQI.0%) 7t 7P geton] Aol 3
Table 4, Types of places to purchase food (multiple responses) L % 7HE(28.8%) 7t 713 wrokrk(Table 6). AHA| K of 7
Rental Ownin - . © = -
Categories 0 0 9 A AF o2 ‘o = AVNF 7 wol HHF e, xR
Largely franchised t 64((306)0) 90((5:)0) = A EHAL 59 GNPE iy A8 £2F
argely franchised grocery store
= e ' ' ERit. ol S E ANRE WA Ro] golatk wx
Supermarket or local shop 47(26.0) 25(15.0) - . Sy ap W =4 o o1
_— = o 9
ok market 6000 34200 Rl uls) S Askn A welke 54 el £
=z b _sS Z KW RS =
Local vendor's market in an estate 30(17.0) 15(9.0) APl A] el utet o] S4E2Hrls AE
17 = ylo A =]
Department store 0(0.0) 2(1.0) o] Agty dsHA B EE, & B 7HE U=
Others 1(1.0) 1(0.0) < AT 717 g2 v A5 -o= tE AEED Y
Total 178(100.0)  167(100.0) & @ol] AHsly] ")t
Table 5. Reasons to discard food
Characteristics Category (%)
) ) Rental 40(26.8)
Keeping food refrigerated too long :
Ownlng 42(29 2) 40(26.8%)
o Rental 34(22.8) 42(29.2%
Disliked food )
Owning 30(20.8)
Rental 30(20.1) o085
Too much food ) 20020.4%8)
Owning 30(20.8) e
30(20.8%)
) Rental 23(15.4)
Expired food ) 23(15.4%)
Owning 23(16.0) 23116.0%)
Rental 21(14 1
Untasty food . ( ) 21{14.1%)
Owning 16(11.1)
Rental 1(0.7)
Others
Owning 3(2.1)
Total Rental 149(100.0) o 0 2 20 0 %0
Owning 144(100.0)
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Table 6, Types of seasonal food waste produced

Spring and fall

Summer

Winter

ltems Total
(%) (%) (%)
Vegetables 98(36.0) 51(18.0) 41(15.8) 190
Soups 73(26.8) 72(25.4) 75(28.8) 220
Rice 27(9.9) 27(9.5) 24(9.2) 133
Fruits 26(9.6) 82(29.0) 22(8 5) 75
Side dishes 21(7.7) 13(4.6) 38(14 .6) 72
Fish 16(5.9) 17(6.0) 24(9.2) 57
Kimchi 7(2.6) 3(1.1) 72.7) 17
One dish 2(0.7) 8(2.8) 18(6.9) 28
Meat 0(0.0) 9(3.2) 6(2.3) 15
Others 2(0.7) 1(0.4) 5(1.9) 8
Total 272(100.0) 283(100.0) 260(100.0)
3.5. SAEMP|7]|Q| EtAl njH Ui, BESFFES A 1394 Hoj IOQE ZALE S
B2 7L S EHE B ZTgelA e 4] BHAHOR AWFE2 3678, 2gFHE 36182 2 ZF
E2xH 71 7) AT 552%, BOFFE 524%E 7P W ol&= ATt
BIZE 231 QtkTable 7). oz ‘Wi Jo o
A8, HEapo A &4 Ee HujE AR £o0F 3.7. SASME|7| W HHAE "otaSS0 st 201
Uetton, e HagH 7o) A o4 vERd =4
A gkt SAE2AY 17} e = S AR ), 24 28
9 4v], SAE2H7] & 2 £ 5O& Yio] 7+t
3.6. SAMEMYI| 77| EF L HIE Sl AWz SAEE 7] W0l Bt RS Ay Eglo
SAEAY Y] ALY S AR A3t JFHe o, SAE FEE] gt 2JdBAS AAETh 2R
24 037 E oA o 308]g ¢l HHE, BoFFEe X4 0.5 Aol A Qel5&L FAE E X (principal components analy-

2lElol| A X 208)E 2 Yehgon, HHyoa iz
2 50598, BPFUL 4202 E 2 QJjFeo] o] ©

T o T T

o}
A+ 7o m FAE2EVE e

7t o Ziti(Table 8). 2
st 3ls EH JdiFEe 4 0534 o 832

Table 7. Stages of food waste generation

sis) <, 20181702 v ok (varimax) HE o] §5to] 8.9l

_I

AR5 O BrlarEe] golia It AR o
3] Kaiser-Meyer-Olkin (KMO)Zx=2} Bartlett?] 134 A5

o

ltems Category (%)
) ) Rental 80(65.2
Food preparation before cooking :
Owning 75(52 .4
) ) Rental 36(24 .8
Food refrigeration )
Owning 34(23.8
Rental 28(19.3
Too much food
Owning 32(22.4
i Rental 1(0.7)
Expired food )
Owning 2(1.4)
Rental 145(100.0) 0 20 40 60 20
Total )
Owning 143(100.0)
Table 8. Size of food waste bin in a unit and number of emptying food waste (n=150)
Items Category Minimum Maximum Mean
i o ) Rental 0.3 30.0 5.05
Size of a food waste bin in a unit (£) :
Owning 05 200 420
) ) Rental 05 8.0 3.67
Number of emptying a food waste bin (weekly) !
Owning 1.0 10,0 3.61
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Table 9. KMO and Bartlett's test for the stage of food pur- Table 11, KMO and Bartlett's test for the stage of cooking

chase plan Kaiser-Meyer-Olkin Test 0.690

Kaiser-Meyer-Olkin Test 0727 test statistic 378518

test statistic 784,939 Bartlett's test of sphericity ~ degrees of freedom 45
Bartlett's test of sphericity degrees of freedom 105 significance 0.000
significance 0.000
2 2AE|0] ‘S BAY Y] WAL FolEit wF o 3
< ol gstdon NEE 7] AUTA T o2 W 9 B3} tH(Table 12). ®3, @] 7HAs %JXHE T4,
3 AEs JEol KMOZEZS 07278 HAjo| #3lst Aehd, 24 97), o]ul a" S, W, Uebd) 7Y
Hz 7129 055 WS AT A2 Yehgrh(Table 9). =o) 27jx) mo oA m s ] wAT Pl <2y
LA A 75 Ut Bartlettd] %4 Apom AT BAAS Bk

HAA7E 784.9390]0 of gle] frefghEe] 0.00022 8l SAB2E7) MiE 9 $AUA BIRES 29184 At
A4S B8 FEacdle] EAdT e wad 4 9k KMOZE7he 0.6722 Wrebg T Bartlett®] 2347842 &
A acles 9l A woltls SAAR Jeh £ 8 30810509100, AR 52400000 2 ckTable 13).
83 F R AR FYSA 88, $F §F H 4 WA SAExE Y] £2ASA T BAE FEoZ iy
7 5 ARl Qe 7PN FES AATWAR L g e o AR Ak o) Rold, SABAH] 4
= gstalti(Table 10). theom 22713 A5, 2T Adg g7 peje Fuge & W@, SAE2Y/)E o
A, aelgEE, oo TR, AR M 5 VM FE o m —/:—A] Hg 5 3714 g=o] s pAo] gow,
of whet 27] Wy et AWAS UEhol ‘= the oz By AAS o]BA AAT = 271%] FEL o

Yaor HEshar.
4] zeldA BRE ael
069008 HAo| A33}%

=4 23 KMOZ =3}k
o, Bartlett®] A AA XA

N

Table 13, KMO and Bartlett's test for the stage of food waste
collection

378.5180]1L o= EA A O Z K 2]5}% tH(Table 11). Kaiser-Meyer-Olkin Test 0.672

= 717 Qolog BEstgld WA SA1E2H 79 b test statistic 308,105
R e ozlo] AEe wWembao]l o g, 222 Bartlett's test of sphericity degrees of freedom 36
HEls A 2 5 b FEe 4E wEsel g sle slgnfieance 0.00
Table 10, Summary of factor analysis for the stage of food purchase plan

Variables Principal Components Scores Factor Cronbach's oo No, of items

Checking amount of food left before shopping 0.606 0.187 0.061

:;rgg:tsgfgf :gcwjount of food subject to only needed 0,566 0.430 0030 N

Cooking food immediately after shopping 0516 0.358 -0.022  considerations 0.624 4

ZL;;ZZ?;Z? amount of food subject to capacity of 0.441 0,340 0319

:;Fr;:‘:(s::g amount of food waste subject to cooking 0401 0.647 0110

Purchasing amount of food waste subject to food recipe -0.513 0617 -0.042 .

:;gz:zzigg amount of food waste subject to cooking 0395 0,606 0242 coni,iod(g;?ons 0.744 5

Purchasing amount of food waste subject to meal choice -0.348 0.511 -0.210

Considering amount of food waste subject to food price -0.338 0.459 0.420
Table 12, Summary of factor analysis for the stage of cooking

Variables Principal Components Scores Factor Cronbach's a No. of items

No food waste produced 0.604 0.329

Recycling leftover food 0.590 0.438 Minimizing food 0628 4

Cooking only amount of consumed food 0.586 0177 waste '

Immorality of discarding food 0,491 0.324

Buying ready-to-cook food -0.499 0.602 )

. Eating style 0.589 2
Buying ready-to-eat food -0.325 0.599
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Table 14, Summary of factor analysis for the stage of food waste collection

Variables Principal Components Scores Factor Cronbach's oo No, of items
Regular pick-up of food waste in an estate 0.683 -0.377 -0.077
Keeping food waste collector well and the collection site Food waste
bing 0607  -0340  -0.104 removal 0597 3
clean iy
conditions
Discarding food waste daily or immediately 0.600 0.007 -0.337
Discarding food waste after separation from any 0.620 0.040 0,523 Food waste 0513 ’
Removing liquid from food waste before being discarded 0512 0170 0.480 separation ‘
AEAY 7] B2 By FEoZ AT WHA]o] = Table 16, Summary of regression analysis for variables predic-
Ao g BAEHTable 14) ting the amount of food waste generation

ol5t BAS A S| A zF v

o
=
| Eﬁ-’y\—a ] 3 HEATA| (Pearson's product-moment
A

fus )2)]—1_. [¢]

a5, WA 1H9] 0.644 HaghS Hlou IHEA

oA AgJE +EY =2 2

SAEAY 7] WA FFE vA= 89S a7 Hgt

AL7HEIRY s7ER]o] tigh SRS AAISHATH
71L& TFEE/d o] SAlEA

=2, olof gt 3| AHREA A, FEHS WAAR O gt

AAAH (RS .0260]2T 3 =)

AA Fod2 gle A2 Yeyith(Table 15). &, A

7HEAAY W o7 R SAEAE 7] AR JF

vz A = Ao= vEhyith

S ge] SARm) WAl Y vl

e
=
o

N
19
A

S AR Pl EAE Al S 7]
GFS VA E BAT A3 FEuRe Y| o
@ AAAFHR)S 0100197, 74T EYsel A
A AE 8 xelz0o] ohek FA G4 g o

Variables B Beta t
(Constant) 7.904 796
Housing tenure -5.138 -.159 -1.110
Residential duration 178 012 140
Housing size 118 046 333
Heating modes 1.531 046 640
Building layout 3.365 110 1.017
Monthly management fees 122 049 708

R’= 013 df1=6 df2=214 F= 454 sig F= 841

Table 17, Summary of regression analysis for variables predic-
ting the amount of food waste generation

Variables B Beta t
(Constant) 16.446 1.690
Prepurchase considerations 1.558 044 674
Cooking considerations -2.687 -.093 -1.424

R°=.010 df1=2 df2=233 F=1,195 sig F=.305

otk
tlo
=)

1o o op
R
3

L FEAY
A 3Lk Tatle 18). 2, &4
sl JE o114 o

(% 12 o o

2,
flo
o
ot
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Table 18, Summary of regression analysis for variables predic-
ting the amount of food waste generation

2 UElgtH(Table 17). Variables B Beta t
(Constant) 12572 1.450
Table 15, Summary of regression analysis for variables predic- Minimizing food waste 644 020 296
ting the amount of food waste generation Eating style -280  -0M -167
Variables B Beta t R%=.001 dfl=2 df2=232 F=.067 sig F=.935
(Constant) 10.227 790
Household size 0318 015 206 Table 19, Summary of regression analysis for variables predic-
Employment status of housewives -.087 -011 -139 ting the amount of food waste generation
Educational level of housewives 1.971 106 1.309 Variables B Beta t
Age of housewives 035 018 113 (Constant) -11.814 -1.240
Monthly household income -018 -.142 -1.737 Food waste removal conditions 5525 173 2.567*
Family lifecycle 191 112 707 Food waste separation 1.486 045 5038

R°=.026 df1=6 df2=194 F= 859 sig F=.526

R°=,037 df1=2 df2=238 F=4 629" sig F=.011
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Table 20, Classification table of recycling food waste for resour-

ces
Predicted
— Percent correct
No resources Recycling
No recycling 0 49 0
Observed )
Recycling 0 193 100.0
Overall(%) 798

Table 21, Summary of logistic regression analysis for variables
predicting the tendency to resource food waste

Variables B SE Wald df Exp(B)
(Constant) 169 1816 009 1 1184
Household size 144 217 438 1 1155
Employment status of housewives 008 082 009 1 1,008
Educational attainment of housewives 384 212 3303 1 1,469
1
1
1

Age of housewives -.006 043 023 994

Monthly household income 000 001 102 1.000

Family lifecycle 022 038 332 1.022
-2 Log Likelihood=239 665 X’=4 184 df=6 sig=.652

Table 22, Classification table of recycling food waste for resour-

ces
Predicted
- Percent correct
No resources Recycling
No recycling 0 52 0
Observed )
Recycling 0 216 100.0
Overall(%) 80.6

Table 23, Summary of

logistic regression analysis for variables

predicting the tendency to resource food waste

Variables B SE Wad df Exp(B)
(Constant) 1257 1253 1005 1 3,513
Housing tenure 091 644 020 1 1.095
Residential duration 033 166 040 A1 1.034
Housing size 026 049 268 1 1.026
Heating modes 17 314 140 1 1125
Building layout -375 444 7183 1 687
Monthly management fees  -020 024 689 1 980

-2 Log Likelihood=262.024 x°=1 696 df=6 sig=945

ks QﬂEﬁA W;}E— X'3o] 169602, §-o]4o] gigi
i, S| AAleE P 2 BAH 02 folgt Mt ¢l
CHTable 23). =, FeE4 A 67 W & %‘%ﬁﬂﬂ

71E 7+ sfetE = 9

Xlé‘ﬂ ﬁlﬂt*—.—% Al
% A3} sk Aok AhIte A e A
oA dutt A AESR=7HE UEdE oS 2

£ Ane vmsy

Foll woldt dFe vAA W=
Exo] &4

A o2 78.8%°9] AS5E % 7Hd

S oF 2= 9ltK(Table24). 2AAE 3]7EA AT}, EaHs
A3} olgF ol gk A mP o] HPrw Kgho] 6.892,
p<.05Eol A Folste] SAATE v o= 7 3|4
SOtk w3 EAFoR o3 Mg APH A
rollaL, Ak}l Exp (B)9] #he HH SHHS(A AR
TFulEA S)7F & &9 SUHE A AL o2 A

Table 24, Classification table of recycling food waste for resour-

ces
Predicted
— Percent correct
No resources Recycling
No recycling 0 60 0
Observed )
Recycling 0 227 996
Overall(%) 788
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Table 25, Summary of logistic regression analysis for variables
predicting the tendency to resource food waste

Table 29, Summary of logistic regression analysis for variables
predicting the tendency to resource food waste

Variables B SE Wald df Exp(B) Variables B SE Wald df Exp(B)
(Constant) 2919 1275 5245 1 18528 (Constant) 3,160 1,198 6958 1 23560
Prepurchase considerations -.677* 301 5070 1 508 Food waste removal conditions -094 261 130 1 910
Cooking considerations 206 230 1654 1 1345 Food waste separation -382 269 2025 1 682

-2 Log Likelihood=287 870 x*=6.892 df=2 sig=.032 -2 Log Likelihood=300.477 x°=2.889 df=2 sig=.236
*p(0.05 *p(0.01
A A S FEo A= 49.2% Hastar ‘ez’ 5ol 2ALY SAEAS AARE 2, HiE W aAYA 54
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Table 26, Classification table of recycling food waste for resour-

ces
Predicted
— Percent correct
No resources Recycling
No recycling 0 61 0
Observed )
Recycling 0 228 100.0
Overall(%) 789

Table 27, Summary of logistic regression analysis for variables
predicting the tendency to resource food waste

Variables B SE Wald df Exp(B)
(Constant) 1782 1006 3135 1 5942
Minimizing food waste -007 256 .001 1 993
Eating style -192 196 962 1 825

-2 Log Likelihood=296 931 x°= 956 df=2 sig=.620

Table 28, Classification table of recycling food waste for resour-

ces
Predicted
— Percent correct
No resources Recycling
No recycling 0 61 0
Observed )
Recycling 0 229 100.0
Overall(%) 790
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