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Abstract

As improving our standard of living, demographic change or industrial development, MSW that is closely linked to
human behavior has been occurred much change. Notably, we usually have incinerated the combustible waste. In the

process,

they also emit a large amount of greenhouse gas that has directly affected the global warming and

environmental pollution. Therefore, we need to make control system to manage future production and reduce generation
of MSW. Thus this study analyzed the generation of MSW according to household members and floor area in apartment
housing occupies the highest share. Then, we used both a correlation analysis and a regression analysis to make new
estimation model of MSW generation. Based on this study, the results were used to suggest a method to efficiently
handle MSW in the case of planning urban environment. Also, build a database to set up the integrated management

system of MSW in the future.
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Table 1. MSW Generation of Apartment House (2007)
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Table 2. Classification of Composition-type of Generation

Generation Generation composition n (%)
Single-person 394 15.7

) Couple 490 19.7
ge:e‘:jttion Sibling 35 14
etc. of first generation 1 0.0

Total 920 36.8

Couple+Children 1,211 48.5

Single father+Children 23 0.9

Single mother+Children 159 6.4

gesne:r(e):tli(ci)n Parents+Couple 35 1.4
Grandparents+Grandchildren 20 0.8

etc. of second generation 8 0.3

Total 1,456 58.3

Parents+Couple+Children 118 4.7

Over the third  etc. of third generation 2 0.1
generation Over the fourth generation 2 0.1
Total 122 49

Total 2,498 100

Wastes in a standard plastic garbage bags (g/person/day)

Combustibles

Incombustibles

Division Total Syb- . - L 5
total Food Paper Tree Rubber Leather Plastic etc. total Metals Glass Ceramics Silts Battery E.S'> Planter C.B.A'Y etc.
Generation unit 87.0 779 88 284 2.1 09 1.1 190 176 91 09 2.0 19 06 03 06 06 00 22
Ratio(%) 100 89.7 102 327 24 1.0 1.3 219 202 103 1.1 23 21 07 03 07 06 00 25
Generation of foods (g/person/day)
Division Total  Fruits and vegetables Grain Meat E.S etc.
Generation unit 155.3 89.3 38.1 7.1 9.7 11.0
Ratio(%) 100 57.5 24.6 4.6 6.3 7.1
Recyclable materials (g/person/day)
Division Total Paper Plastic Steel Glass Metallic can Fiber etc.
Generation unit 131.3 86.8 22.1 1.7 132 4.4 2.5 0.8
Ratio(%) 100 66.1 16.8 1.3 10.1 33 1.9 0.6

11) Korea Environment Corporation (2011). 2010 Waste generation and treatment in nationwide (research report No.11-B552584-000005-

10). Gwacheon: Ministry of Environment.

12) Korea Environment Corporation (2006). 2006 Waste generation and treatment in nationwide (research report No.11-1480523-000003-

10). Gwacheon: Ministry of Environment.
13) Extraction solutions
14) Coal briquette ashes

15) Baek, H. (2010). 2010 The national survey of korean families (research report No.11-13830000-000035-01). Seoul: Ministry of Gender

Quality & Family Republic of Korea.
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Figure 3. The Number of Sample by Regional Distribution
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Table 3. Overview of Survey Questions

Categories Contents

- House form, the number of family, floor

Househol .
ousehold and area, age and sex of the member of family

member’s information

Standard - Collecting period
disposal - The number of bags and weights
bags - Measuring the weight by item
Sorting of Food - Collecqng period
waste arbage - Collecting form
garbag - The gross weight and volume (fruits etc.)
Recyclable - Collecting period
materials - the gross weight and volume (paper etc.)

VNS TR

ZAVSE 7 & 38371l x, AA|
Aok AdES AsEmE M7t 19%,
24 dl= 73. 1%, SAHFEE BAl= 59 AUz o]F
AR THhE 7.8%= FAE] AL diFEe] 7t 2
A2 F57eF 2Rd7F A ARs 7HEATh 5 O AllRA
S AuEE FRe 2Ry o R o]Fozl 24
7HE7F 38.1%% 7Y WSk, 6 o= AdE MY 7t
T7F 1.8%= 7P At s AvER, KRI7F
7} 40.2%, 391 7} 18.8%, 52 7V 17.5%, 291 7}
16.4%, 621 7V7 4.4%, 121 7FF 2.6% o2 A
Tl<Table 4>.

Table 4. General Properties of Research Households

Division f(n, %)
Total households 383 households
The number of persons 1,045 persons
(::;::Cr;l The proportion of males to Male 717 (51.0)
females Female 688 (49.0)
Total 1,045 (100.0)
1 person 10 (2.6)
2 persons 63 (16.4)
The 3 persons 72 (18.8)
nug‘rﬁfg of 4 persons 154 (40.2)
members 5 persons 67 (17.5)
6 persons 17 (4.4)
Total 1,045 (100.0)
. Single person 10 (2.6)
1st generation
Composition Couple 63 (16.4)
-type of  2nd generation Couple+Children 280 (73.1)
generation 3rd generation Parents+Couple+Children 30 (7.8)
Total 383 (100.0)
Under 85 96 (25.1)
) 85~102 43 (11.2)
ﬂ:;f‘z;;e 102~135 203 (53.0)
Over 135 41 (10.7)
Total 383 (100.0)
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Table 5. Composition-type of Generation Considering the
Number of Household Members

Composition-type of generation Code  f(n, %)

Single person A 10 (2.6)

ISt Couple B 63(164)
generation

Total 73 (19.1)

3 persons: Couple+Child C 72 (18.8)

4 persons: Couple+2 Children D 146 (38.1)

2nd. 5 persons: Couplet3 Children E 52 (13.6)
generation

6 persons: Couple+4 Children F 10 (2.6)

Total 280 (73.1)

4 persons: Parents+Couple+Children G 8(2.1)

3rd 5 persons: Parents+Couple+Children H 15(3.9)

generation 6 persons: Parents+Couple+Children 1 7(1.8)

Total 30 (7.8)

Total 383 (100.0)

* In brief, 9 composition-type were coded A to 1.
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Figure 4. Comparison of MSW with Composition-type of Generation

MSW Al 7] 3heliF-e
033% AZat7] S8t the3
= A <Table 6>3} 7T},

Hrgel "1]‘:11‘7“‘3%534’ AFHAe MSWe] Al 7h
A R/ BFAAA ol dFo] S & F AU
Al A B o] digke] 1,978t A3, fol8E pit
°] 0.000.2Z4 FAHSZ %PJ%P FFAAE 7HT.
& AT WEle) ke B9, AR RS AF
Aol o & e /HER 74%5?401 MSW 2l &of]
o Be 9L mzita & F 9l

=

Table 6. Correlation Between Waste in a Standard Disposal
Bags and independent Variable

Dependent Independent u.c' S.c'” .
. . Sig.
variable variable B Std. error  beta
Constant -88.141 17.145 -5.141 0.000
Standard
disposal bags Com.-type 11.729  2.198 0.242 5.336 0.000
Floor area 1.181 0.140  0.384 8.453 0.000
Constant  -133.741 20.765 -6.441 0.000
Food — ype 13983 2662 0231 5253 0.000
garbage
Floor area 1.718 0.169 0.447 10.154 0.000
Constant  -115.780 18.030 -6.422  0.000
Recyclable = e 16678 2311 0303 7215 0.000
materials
Floor area 1.634  0.147 0.467 11.124 0.000
2. Mo 7 H HFHAO0[ MSw ZHE0f| D|Xl= &
ZEEEA|

B dolde A47e] At 2 75 g MSW

WA A5 9l AL A1) 24 e
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16) Unstandardized Coefficients
17) Standardized Coefficients

#2349 A|5Z (2012. 10)
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Table 7. Correlation Between Composition-type, Area and MSW

Table 9. Regression Analysis of MSW with Composition-type of
Generation and Area

Division Composition-type of generation Pearson Si
P typeofg correlation & Division ~ Composition-type of generation Adj.R* F Sig.

. A 0.810**  0.003 . A 0.618 15.538 0.004

Ist generation Ist generation
0.776*¥*  0.000 0.595  92.023 0.000
0.780**  0.000 0.607 128.997 0.000
. 0.741**  0.000 . 0.550 286.609 0.000

Standard 2nd generation Standard 2nd generation

kk
disposal bags 0.795 0.000

0.741* 0.014

0.984** 0.000
0.721**  0.002
0.704 0.118

3rd generation

0.628  83.711 0.000
0.419  6.775 0.035
0.966 141.238 0.000
0.450 12.420 0.004
0335  3.012 0.181

disposal bags

3rd generation

0.693* 0.018
0.789**  0.000
0.809**  0.000
0.778**  0.000
0.781**  0.000
0.790* 0.020
0.859**  0.006
0.667**  0.002
0.958* 0.010

1st generation

Food 2nd generation

garbage

3rd generation

0.573  13.084 0.007
0.611  96.940 0.000
0.646 152.713 0.000
0.603 292.630 0.000
0.600 82.102 0.000
0.545 8.175 0.004
0.623  10.897 0.021
0.330  9.354 0.008
0.864 20.087 0.046

Ist generation

Food 2nd generation

garbage

3rd generation

0.679* 0.044
0.716%¥*  0.000
0.757**  0.000
0.777**  0.000

Ist generation

—|T|Q|mo|lg|a|l@|»|—~|T|a|m|o|o|lajw|»|—~|Z|am|m|O|a|w

2nd generation
Recyclable & 0.788%*  0.000
materials
0.690* 0.027
0.749 0.086
3rd generation 0.720**  0.000
0.873 0.053

0.400  0.685 0.044
0.495 56.910 0.000
0.566  92.151 0.000
0.598 214.900 0.000
0.610  79.085 0.000
0.428  6.981 0.033
0.391 3.572 0.155
0.500 19.010 0.000
0.648  6.529 0.125

1st generation

Recyclable 2nd generation

materials

3rd generation

—|z|a(=m(ojgla|lm|»|~|D|a|m|o|g|la|lm|>»|~|Z|la(m|o|jg|a|m

: Variable is not statistically significant
*Correlation is significant at the 0.05 level
**Correlation is significant at the 0.01 level

Table 8. Statistical Significance Test Method

Explanation

R? of model is criterion to decide explanations about regression
R equation. R? has a value between 0 and 1. The near the 1, it
square means that a estimated regression line fully explains
relationships of variable.

F is a value to verify significance of model. If F is smaller than
0.05 of p-value, it seems meaningfulness. The larger F-value
seems that autonomous variable explain more a dependent
variable.
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: Variable is not statistically significant
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Table 10. New Estimation Model of MSW Generation According
to Composition-type of Generation and Area in

Table 11. Continued

Standard Disposal Bags Division ~ Composition-type of generation  Coefficient Sig.
— — Coefficient 2.213397 0.266
Division  Composition-type of generation  Coefficient Sig.
- G (Constant) -99.5527 0.021
Coefficient 0.68623 0.004 -
Equation  Y=2.213397X-99.5527
A (Constant) -41.0737 0.043 -
Eauati Y o0.68623X 410737 Coefficient 2.35433 0.294
Ist quation =0. -41. Food 3rd
. . Constant -115.47
generation Coefficient 1.603357 0.000 garbage  generation ¢ - )
Equation Y=2.35433X-115.47
B (Constant) -113.892 0.000 -
- Coefficient 2.35433 0.008
Equation  Y=1.603357X-113.892
- I (Constant) -115.47 0.294
Coefficient 1.323138 0.000 -
Equation Y=2.35433X-115.47
C (Constant) -68.4357 0.000
- X: Floor area, Y: MSW generation
Equation ~ Y=1.323138X-68.4357
Coefficient 1736729 0000 Taple 12. New Estimation Model of MSW Generation According
D  (Constant) -104.855 0.000 to Composition-type of Generation and Area in
(Sl_tandaf]d nd Equation  Y=1.736729X-104.855 Recyclable Materials
isposal .
bl;gs generation Coefticient 4.11852 0.000 Division ~ Composition-type of generation  Coefficient Sig.
E (Constant) 23113 0.000 Coefficient 2.236708 0.050
Equation Y=4.11852X-311.3 A (Constant) -165.26 0.119
Coefficient 4.095192 0.035 Ist Equation  Y=2.236708X-165.26
F (Constant) -261.901 0.147 generation Coefficient 0.953066 0.000
Equation  Y=4.095192X-261.901 B (Constant) -36.634 0.011
Coefficient 1.08138 0.000 Equation Y=0.953066X-36.634
G  (Constant) -19.6176 0.106 Coefficient 1.842291 0.000
3rd Equation  Y=1.08138X-19.6176 C  (Constant) -87.1195 0.000
generation Coefficient 1.583903 0.291 Equation  Y=1.842291X-87.1195
H  (Constant) -68.9693 0.004 Coefficient 2.21466 0.000
- Recyclable
Equation  Y=1.583903X-68.9693 materials D (Constant) -128.504 0.000
X: Floor area, Y: MSW generation 2nd Equation Y=2.21466X-128.504
generation Coefficient 4.256609 0.000
Table 11. /tVeVCI; Estimgttion tMOde/f OC); MSW' Gene:jatf:n AC'CO/f_;dl'ng E (Constant) 2295.242 0.000
o0 Composition-type O eneration an rea In -ool K _
Garbage Equation  Y=4.256609X-295.242
— - - Coefficient 6.531054 0.033
Division =~ Composition-type of generation ~ Coefficient Sig.
F (Constant) -511.026 0.089
Coefficient 1.04417 0.007 -
Equation Y=6.531054X
A (Constant) -74.7425 0.030 -
Coefficient 2.572121 0.000
1st Equation Y=1.04417X-74.7425 3rd
. - . H (Constant) -181.887 0.047
generation Coefficient 1.265217 0.000 generation -
Equation ~ Y=2.572121X-181.887
B (Constant) -82.1241 0.000
- X: Floor area, Y: MSW generation
Equation — Y=1.265217X-82.1241
Coefficient 1.850173 0.000 GogFo] 0.055 IA UL 487 sHoe FAE 3
C (Constant) -111.504 0.000 /‘ﬂ\?H e 574]7@ o= 1119]13]3}1;]_1 14,%0 oz o]
F(]))Od Equation  Y=1.850173X-111.504 A_HEH'?'}H o o é} o /V\E‘” 7] ek oﬂz wdo] ou|7} 9l
garbage Coefficient 2.391 .
S (é’e ‘C‘e“) = 77?78 gggg Ao M3 4 AUri<Table 11>,
onstant -163. .
01 E_ﬁ;q_o_i olm 01}‘:— ozﬂ% 1:11:1
2nd Equation  Y=2.391798X-163.717 Hg}‘" Tbﬂ] A ];‘9} };] ]on , : e T F'L
. A AL
generation Coefficient 3.885855 0.000 ;T ] 193, 5 2w, F5e} 2 349, 5
o A% %k 2| =
E  (Constant)  -307.998  0.000 gom 4d A 7R vegth ydde] Fenls
S & O =] =]
Equation  Y-3.885855X307.998 1 SRR oA sk sh= 7HL A7hret
Coefficient 4377104  0.035 ol 2pAqg o g FAAE steln, AE-EFels 39
F (Constant)  -329.012  0.084 F7F FomEA U2 At jlo] RE f3 e dSR
Equation  Y=4.377104X-329.012 dlo] ou)7} Qi sfA e 4= ATh<Table 12>.
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Table 13. Adjusted Estimation Model of MSW Generation According to Composition-type of Generation and Area

Division Composition-type of generation Coefficient Adjusted R? Sig. Adjusted equation
Standard disposal 2nd generation F 0.887 0.676 0.000 Y=1.505775X
bags 3rd generation G 0.997 0.828 0.000 Y=0.846174X
Food 2nd generation F 0.869 0.612 0.002 Y=1.069594X
garbage 3rd generation I 0.980 0.711 0.000 Y=1.900604X
Recyclable 1st generation B 0.763 0.460 0.010 Y=0.548023X
materials 2nd generation F 0.916 0.727 0.000 Y=1.651266X
ydHo] Fejuste] FeE xddskA o IFHoR 2 dTe BE 7HC dEFoE AfEY 1909
A e A= <Table 13>3 7T o] opd Ao weE g 7]l Aesk MSW
FTHA EF Ul H71Ee] 48082 FA4E AU §9 RS FAHISIT Aotk uiFEe] FRA
2 A BE Bdo] PP TFAA BT AAR VS AU 42 F AAAW, 34T e g |
Mg 92w £ R JBAGTL O FoksRe S Fol wis) BE 471 REsl] 34T 19e] MSW 2
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