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Abstract : This research is to explore resident’s assessment of the Automated Vacuum Waste Collection System (AVWCS), which
is devised to attain sustainability of residential environment. A number of AVWCS has been installed in Gyeonggi Province, so 283
households in 11 new public housing estates of 5 cities participated in a self-administered questionnaire survey. The data collected
from 133 respondents in for-sale housing estates and 150 participants in rental housing estates, and the primary findings were as
follows: a vast majority of both owners and renters had neither been aware of nor used the system before moving to their current
housing estate. Also, most of the respondents learned how to use the AVWCS from on-site housing management staff, and the
learning among renters was greatly delayed. Renters were in stronger favor of the system than owners, and their satisfaction was
greater than the counterpart. Although few items were unsatisfactory, many emphasized that AVWCS should be augmented with
user-centered, environmentally friendly features, and also they viewed that the system would substantially contribute to sustainable
urban environment.
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Table 2. Overview of resident’s use of the Automated Vacuum

Waste Collection System (AVWCS) (n=283)
For-sale Rental
Characteristics housing ~ housing "
value
f (%) f (%)
Whether to be Yes 38(28.8%) 29 (19.6%)
aware of the o o
AVWCS before No 94 (71.2%) 119(80.4%)
moving Total 132 (100%) 148 (100%)
Whether to use Yes 16(12.1%) 14 (9.4%)
the AVWCS No 116 (87.9%) 135 (90.6%)
before moving Total 132 (100%) 149 (100%)
Training duration N 109 4
for how to use M (SD) 29(41) 98(344) 2122
the AVWCS Minimum 10 10
(days) Maximum 280 364.0
Management o o
offce taff 52 (72.6%) 91 (66.9%)
Booklets or o o
brochures 10.7%) 9(14.0%)
Training sources  Neighbors 13 (11.5%) 14 (10.3%)
about how to o o
Use the AVWCS chers | 6(5.3%) 10(7.4%)
On-site learning 0(0.0%) 2 (1.5%)
program
Women’s club 1 (0.9%) 0(0.0%)
Total 113 (100%) 136 (100%)
N 121 142
No. of waste M (SD) 2007 43(46) 2846
infusion »
(per week) Minimum 1.0 1.0
Maximum 140 210
Morning 26 (211%) 44 (29.5%)
Timeslotfor — Agemoon 63 (51.2%) 62 (41.6%)
using AYWCS . .
waste infusion Constantly 34 (27.6%) 43 (28.9%)
Total 123 (100%) 149 (100%)

*p<0.05, * p(0.01, *** p<0.001;
3 difference between for-sale and rental housing estates
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Table 3. Overall assessment on the Automated Waste Collec-

tion System (AVWCS) (n=283)
For-sale Rental
Categories housing housing  t-value®
(%) f (%)
N 132 148
Overall satis- M (SD) 34(12) 38(09 3532
faction with the »
AVWGCS Minimum 1.0 1.00
Maximum 50 5.00
Easy-to-use 56 (42.1%) 55 (37.2%)
Odor removal 37 (27.8%) 34 (23.0%)
Important Safety 12(9.0%) 16(10.8%)
oonsiderations - e 97 (20.3%) 40 (27.0%)
in setting up the
AVWCS Exterior design  1(0.8%)  2(1.4%)
Noise reduction 0 (0.0%) (0.7%)
Total 133 (100%) 148 (100%)
***p<0.001

3 difference between for-sale and rental housing estate
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Table 4. Resident’'s assessment on the Automated Vacuum

Waste Collection System (AVWCS) (n=283)
For-sale  Rental
Categories housing  housing value?
f (%) f (%)
Diffusion of the AVWCS M (SD) 4.00(0.99) 409 (0.91) 0.766
Environmental contribution M (SD) 393(0.98) 4.15(0.82) 2,002
Convenience in using AVWCS M (SD) 3.74 (0.83) 4.03 (0.85) 2,893
Easy access to AYWCS M (SD) 3.62(0.80) 4.00 (0.83) 3.916™*
Easy-to-use access card M (SD) 359 (0.90) 391 (1.00) 2 772*
Operating time M (SD) 351(0.84) 3.83(0.92) 2972*
Odor occurrence M (SD) 341 (1,01) 337 (1,16) -0.309
Eggtrggg strict waste soring 1 (sp) 5,37 (1.02) 3.34 (1.18) -0282
Easy-to-open waste slot M (SD) 337 (0.91) 3.70(1.06) 2 764"
Safety in use M (SD) 3.32(0.96) 3.90 (0.87) 5290"**
Whether to upgrade the M (SD) 3.31(1.04) 2.93 (1.06) -3.059"*

AVWCS process

Mechanical failure and its

froquency (SD) 3,29 (1.24) 2.97 (1.10)

-2.294*

SD
SD

Noise reduction (
(
(SD
M (

M
M
Appropriate AVWCS size M
Proper exterior of AVWWCS slot M
Reasonable cost

3.21(0.90) 3.76 (0.95) 4.906"
3.20(0.98) 3.80 (0.93) 5274
3.11(0.93) 3.71 (0.89) 5538
3.07 (0.86) 3.49 (0.96) 3.898™

)
)
)
SD)

Inconvenience of waste

discharge from home M (SD) 3,02 (1,07) 2.66 (1.10) -2.758
Adequate waste slot size M (SD) 297 (0.99) 3.39(1.17) 3235™

*p(0.05, " p<0.01, ** p<0.001;
3 difference between for-sale and rental housing estate

ARGk BopolutE AFRNAN M T A4S 85
3l o TS 7| E SR A, S B 73}
% 1L, QljolmtE ARl AN L TAEH B AE
QA A, 0] AT FA 240l gt 7] ofsgt.
=38, 2dy] BT A HEA, 2] £ A A
& oA, SEYT wole) AP, 2ey] £Y Al ok

A, 2 7] B Al B AR DS A o5 5o &
HoA EFoES} YfjotutE AFAF HI 2o 7t A A
3 Ty Ao vhH, A F o] HrlE gk gL o Ho}to]-
TEOA 22 7] T A oFF WA, 2e7] B
A ol g b A, el 2vlel 4Eg
7HQ) W Qrelste Az 49, w7 £ A
oFF] WP 1A otk webd, e E A5l
A1 Aol olig AZAe) Bk oAl 2ol
5| QldjolatEe] AZAjo AN EHE woron, 1
WS e gRe BefolnE Aol AN 2
UL, T2 ARRA A R Wgolgich
ZZ}E AA7F H71RE 18714 e 8AE
55 749 89l 5 FE3t] I EA4S
FAJE-EL A (principal components analysis)
I} v 22k (varimax) ol &gt Q913]
2| astelAnt. WolarEo] qolba A}
3]] Kaiser-Meyer-Olkin (KMO)Z =2} Bartlett
clgogien, ASE ) 4R
HEE A9 KMOSEEES 0.889=2
7129 052 XM Lo AHe} 23]
Aol A o RE YElE= Bartlett
130.8370]10.H, o] gke] fojghEo]
% B3 ZE Q90| ,,_;(Hrs]—r/]-ﬂ b e e
& ‘E}(Table 5). A &= 18714 FEL = 4717 29l
FEA=, A HA aloA= 117H] FE(FY
?L iOH A4, 287 U9 o A, 297 £
A Al AR FAA, Bl 2719 AR, FU = 7
Gol, 287] A7 W 8&o AR, 247 FY Al
s AR AE AE off, 29)7] £ AARe] Hed, 2
g7] T Al 7EE ARE Gl 2E7] B AR
ol-§ HA, 287l £ H A 28 AR AEAY)S
ARG o2 gt th(Table 6). = HA 2912 A2
71=d WS 470 o m(2y)7] B golv Hat
Axtol] ek A 284, 287 B4 7h= 914
QAE Ee 1 WA, gAY 7] 9] Ko 3], gtolA
27|15 Bof 87| $AZCR ThA7tE MARE), 2

(¢}

Zi
5 H
%0 o

rE

=2

O

oo

rO

-{N‘ ol

m{N-
i)
12 1

j_rulm
IL

J>~+r
[\S]

LI

Table 5. KMO and Bartlett’s test for civil complaints on food
waste management

Kaiser-Meyer-Olkin Test 0,889
test statistic 2130.837
Bartiett S, t?St of degrees of freedom 153
sphericity
significance 0.000
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Table 6. Summary of factor analysis of resident’'s assessment
on the Automated Waste Collection System (AVWCS)

Principal components
scores

Cronb- No, of

Factor L
ach’s o items

Variables

ggsropnateAVWCS 847 003 021 003

Proper exterior of 804 -099 137 -026

AVWCS slot
Safety in use 775 -183 115 098
gj:quate waste slot 772 -075 086 -008

Easy-to-open waste 705 -101 267 312

slot

Reasonable cost 661 -010 265 -354 OSPIy 876 11
Noise reduction 638 -073 229 -110

Convenience in using

AVWCS 628 -144 364 428

Easy-to-use access 580 026 254 502

card

Easy access to 576 -189 369 305

AVWCS

Operating time 568 -104 437 -029

Whether to upgrade

the AVWCS process 264 748106066

Mechanloal failure and 167 725 -162 -034  \Waste

its frequency

Enforci i gene- 879 4

nQrC|ng strfotwaste 002 708 263 -009 ration

sorting practices

Iqoonvemenceofwaste 025 671 -205 172

discharge from home
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S 2
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contribution 344043 812 - tion

Odorocourence  -166 432 004 635 C00'® gap
atment

7] &= EFsHAL, Al A 2212 AgHrE As

QSIS T\ele) o] B 2714 BEC AL A
B, ) BF 3t of R, TATAY Y] 45}
A9 HAG AR 2A 3 Slof oo, @
ARE R TESG o ) e 891
ARESHAAL ool that Tl g%
AR Byt & AUEs1E 4SS AR
Wk FBEE AA AR, a7 HE, BYEE,
A 5 47H 1FOE THE|0] AFA WA, of
4 FH9) YL FoSHE ABHSAL B A

g 4 99k

iz

4.

uy
rhu

7]

N

of Agu|7lE FA%A Y (e, FARA, v,

=y
=}
il
N
ol
031
v
=
ot
o
)
(m
o
zj
o
J {
i)
rr
e
L
>,

A= Fo= *1@ *}ﬂoﬂ EHUP J37]-L 7 9] x1 0}1—,}
Oﬁﬂi FL FEA Gl 218 X*oLl A 2~E]0] ABHH) 7|

% ATUIAUE s} 410
0]
AR

S1g Aol 9&}4

Fels o n PRsto] AWy A, BopolubEe
AZAEE MR A, AFABFE] A A A1
gl AFsH FAF0|9w, ArjolutEel A
- _

gow A5

Soji A= *H%H 2% G50, @ FHOE ol
5

s

& AL o) USG5

% ARZ sz "a vt 9ok shH *ﬁ%ﬁﬂﬂ% A
BHAI(AVWCS) o] g-of tigt T
5ol poolstE weh wolm A% 95
wE AZASo| o FAHH O BT E?‘ih A4 o]
Lo U5 BEAZROoR Hrst R 7o) AR, HoF
oftE FFAbE ol ARGAL B QL AHAL fH(ell, oFF Al
A, =Ty has) BT R 57 H gehdrt £

0.

8 gojolute AFAE BE Ao o) AFAES A
)71 AFYA o] HAG FATAL T B
AREo| FHHOR slolstnz Shf MgHolof shrky

wRshelch webd, £ Ao AmolA ek vhel 2ol
e 7% AFASALE g ARl el 4t
NS F 715 o, Bt Abga AsEe we
(o, Aule E23 £l A, A, HEY B
Axstol BFe Bast ek

Acknowledgement

B AT FEDFL mAUFATAYY AT Y
(16AUDP-B083704-03)0]] 2|8} 43|95 ch

KSEE

Journal of KSEE | Vol.38, No.4 | April, 2016



J. Korean Soc. Environ, Eng. , 161

At SSTEEHX| Q| MgtV |E RISTSIAIA 0[Z0l| 28t HFXF It 24
References (2007).
10. Jang, C.-M. and Lee, J.-S., “Operating characteristics of se-

Statistics Korea Home Page, “e-national indicators,” http://
www.index.go.kr/potal/main/PotalMain.do, December(2015).
Statistics Korea Home Page, “Korean statistical information
service,” http://kosis.kr/, December(2015).

Korea Ministry of Environment, “Annual Statistics of Waste
Production and Management,”(1993~2014).

Kim, Y.-S. and Bae, C.-G., “Assessment of automated waste
collection system for improvement of MSW separated collec-
tion system,” Proc. of the Int’l Symp & Fall Con. Korean Org.
Res. Rec. Ass., pp. 262~268(2006).

Kim, Y.-S. and Bae, C.-G., “A study on the problem & im-
provement schemes of automated waste collection system,”
Proc. of the 2007 Environ. Soc. Joint Con., pp. 1083~1086
(2007).

Korea Mech. Const. Contractors Association, “Overview of
automatic waste collection facilities,” Mech. Const. Mag.,
June Issue, pp. 36~48(2006).

LHI (Land and Housing Institute of the Korea Land and
Housing Corporation), “A Study on the Analysis of Opera-
tional Status for Automatic municipal waste collection facili-
ties in the development district,” LHI 2015-57, pp. 95~108
(2015).

Kim, Y.-S. and Chung, Y.-H., “Technology of automated
waste collection system in high-rise buildings,” Mag. Soc.
AC & Ref. Eng. Korean, 39(3), 25~28(2010).

Korea Ministry of Environment, “Guidelines for Development
and Management of Pneumatic Refuse Collection System,”

11.

12.

13.

14.

15.

16.

17.

18.

rially connected centrifugal blowers used for automated va-
cuum waste collection system,” J. Flu. Mach., 17(4), 40~
46(2014).

Jang, C.-M. and Lee, S.M., “Performance diagnosis of a
automated vacuum waste collection system,” Ann. Con. Proc.
Korean Soc. Flu. Mach., pp. 167~168(2014).

Kim, G. and Seo, C., “Design and fabrication of a standard
plastic garbage bag recognition system at automatic garbage
facility. J. Korean Soc. Comp. & Info., 17(9), 85~90(2012).
Lee, J. Y., “The most suitable plan of automatic domestic
solid waste collection system for land development area,” J.
Flu. Mach., 12(1), 28~34(2009).

Paik, K.-i., Um, J.-S., Na, H.-Y. and Han, L-S., “A study
of odor reduction method for automatic waste collection fac-
ilities,” J. Flu. Mach., 17(2), 54~58(2014).

Sung, S.-K., Park, J. and Suh, S.-H., “A Study on the opti-
mal design of confluent pipe for waste collection piping sys-
tem,” Korean J. AC & Ref., 24(5), 428~432(2012).

Sung, S.-K. and Suh, S.-H., “Optimal piping network design
of pneumatic waste collection system,” J. Flu. Mach., 13(3),
54~58(2010).

Yoon, Y. and Kim, D., “Emission characteristics of odor com-
pounds from pneumatic waste collection plants,” J. Korean
Soc. Environ. Eng., 34(8), 541~548(2012).

Kim, N. Shen, M., Choi, O. and Li, H., “A usability analysis
of automatic garbage disposal in residential complex,” Bullet.
Korean Soc. Des. & Art, 11(5), 41~50(2010).

CHEHEZ 2 ata|x| | ®|38A R43] 20164 42 ||



