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A Study on Improvement of Food Waste Statistics System
Through a Sample Survey
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Dpt. of Environmental Engineering, Seoul National Univ. of Technology, Dpt. of Life Environmental Engineering, Graduate School Chosun university*

ABSTRACT

This study examined the improvements of existing food waste statistics system using a sample
survey, which estimated the total food waste generation in 4 areas (High, Middle, Middle and Low,
and Low population density), and a survey, which was aimed at forming a basis for modeling 112
local governments, were conducted.

Currently, the methods for collecting the statistical data are summarized as five types. In high
population density areas, the type based on examining the recycling facilities was found to be a
more general way of estimating population centers higher than low population density areas. It
was found that numerous low population density areas estimated their food waste production
according to its generation per capita. It was also found that the findings of sample survey were
10%~40% higher than the existing statistical data and Non—separated collected food waste

appears to be the main factor.

Keyword :statistics system, sample survey, Non—separated collected food waste
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[Table1] The Present State on A Sample Survey

. . Examination The source of The existing basis of
The subject area . . o !
period generation statistics calculation
High density area Taking in recycling facilities
Middle density area 2004.8 "
Summer Middle & Low -~ Estimation by generation
density area 2004.9 per capita
Low density area "
High density area Taking in recycling facilities
Middle density area = Detached "
- Y 2004.10 Dwelling
Fall Middle & Low ~ = Apartment Estimation by generation per
density area 2004.11 (High,Low) capita
Low density area = Restaurant "
. : (Large, Small) — : —
High density area = Mess hall Taking in recycling facilities
Middle density area | 2004.12 (Large, Small) "
Winter Middle & Low ~ - Large Store Estimation by generation per
density area 2005.1 = Wholesale center capita
= General Market
Low density area U
High density area Taking in recycling facilities
Middle density area 2005.2 "
Spring Middle & Low ~ Estimation by generation per
density area 2005.3 capita
Low density area "

* . Based on population density

* . Middle and low density areas were changed each
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[Table2] The Basis of Food Waste Statistics Calculation in 112 Local Government

[Unit : %]
A Volume of The conversion of Taking in Estimation by
. ) A . . . A Sample
[tems collecting vehicles's density to recycling generation per
i ) o : survey
vehicles weight facilities capita
High Den. 28.57 4.76 61.90 0.0 4.76
Middle Den. 10.53 10.53 73.68 0.0 5.26
Mid&Low Den. 6.25 3.13 75.0 15.63 0.0
Low Den. 6.67 6.67 56.67 30.0 0.0
Total 13.0 6.27 66.81 11.41 2.51

2 5M=RHZIE 24T SA g

3.1.

AA 2} AAA| (= 830l of sl g Re At
5

=5

Sk AR AleD oM SAETEv ] A
e AP W= A QAR OtelrA

[Table 3]o] WhAF HYjof it H& 4 4
s B, A3 S5 AR 7Rd <oF 44.0%7)
] SAERAV R FETAREGENES,
A3 ANRIE S vko g wAIRES Abgsls
Aoz e on, el gl st A
o] e B 3k XA A= oF 30.0%,
I8 AR AgEVE U SAE I,
AeFslo| FAIAA L] BE s X3l XA
= 9F 14.0%, niAEFo 7 Bl gke) A E)7)
= Ul 25§ sk ARAE 9 12.0%
o7 Vet

EA] FEEE B, HEeARRks A A9
F+ALAE Ul SAEZC]s vEETAD) 2 = xRl 1l E-SUE S ALE-A]
o) 7] Gew 7w, of7)el] gslelal  UE A9 o wiE Xejo] FjEriRelnt
Qo) wrase AA el TeEeAel 1 2] WA MRS Agshs nige) 71 %
27 kAol WA = 577 7Fssitt Skom, of7lef| ksl At IS
[Table3]The Range of Food Waste Statistics Calculation in 112 Local Government
[Unit : %]
) Separated Collection+ .
lterms Separalted Separatedl Collection+ Talielers) i ST e Separated Collection+
Collection | Included in MSW bag Large restaurant
Large restaurant
High Den. 66.67 9.52 19.05 4.76
Madle 1 52,63 5.26 10.53 31.58
en.
Mid&Low | 44 g 10.0 16.67 33.33
den.
Low Den. 25.0 21.43 10.71 42.86
Total 43.88 12.24 14.29 29.59
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[Table4] The Result of the Sample Survey on High Population Density Area

Separated collection Food waste in
Food waste MSW bag Total
ltems Factors” (Nonseparated collection)
Gen™ Geﬂ. by Gen™ Ge.”- by Gen™ Gef‘- by
capita. capita. capita.
Detached 17.45 19.60
Dwelling 106,167 (10.91%) 0.164 2.37 0.022 (11.47%) 0.184
House 6.56 7.24
hold Low 38,449 (4.10%) 0.170 0.72 0.019 (4.23%) 0.188
Apartment 86.27 9138
High | 484,367 (53.93%) 0.178 4.99 0.010 (53.48%) 0.188
S — | 11028 _ _ 118.22 _
: Subtota (68.94%) 8.07 (69.18%)
37.13 39.59
m
A Small 3,461 (23.21%) 10.63 2.38 0.680 (23.17%) 11.31
| Restaurant 6.5 6.75
. Large 300 (3.90%) 27.72 0.48 1.890 (3.95%) 29.61
0.74 - - 0.74
S Mess Small 43 (0.46%) 17.99 (0.43%) 17.99
u | Com hall 3.08 3.08
¢ | mercial Large 88 1 (1,930 | 303 (1.80%) | 208
v Wholesale B B B B B B _
e center”
¥ 1.28 1.28
Large Store 182,968 (0.80%) (0.75%)
1.22 1.22
General Market 125,325 (0.76%) 0.010 (0.71%) 0.010
| 4969 - - 52.66 -
Subtotal (31.06%) 286 (30.82%)
Total Generation (ton/day) 159.97 10.93 170.88
Statistical Data (ton/day) 149.0

All data were the mean results for 4 season

" Household [Population], Restaurant + Mess hal[The number of place], The others[Area(m?)]
™ ton/day

" Household[kg/man * day], Restaurant + Mess hall[kg/place + day,] The others[kg/m?" « day]

B The sample surveylseparated food waste)
B The sample surveylincluded in MSW bag)
nStatistics
- | | | L ]
1l 2.0% 1 4.0% T 0.5%
180 I I I
160
= 140
=
=
= 1m0
2
= 100
2
z 80
2 ®0
o
40
20

Summer Fall Winter Spring

[Fig. 11 The result the sample survey . in High density
area.
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[Table5] The Result of the Sample Survey on Middle Population Density Area

Food waste in
Separated collection MSW bag Total
it Factors® Food waste (Nonseparated
ems actors collection)
Gen™ Geﬂ. by Gen™ Ge.”- by Gen™ Gef‘- by
capita. capita. capita.
Detached 10.55 12.42
Dwelling 67,514 (12.51%) 0.155 1.88 0.028 (13.54%) 0.183
House 6.88 7.46
hold Low 40,543 (8.15%) 0.169 0.58 0.014 (8.13%) 0.183
Apartment . 30.95 3308
High | 178,262 (36.69%) 0.173 2.33 0.013 (36.29%) 0.186
S _ 48.38 _ _ 53.17 _
a Sl (57.35%) 419 (57.96%)
m 22.82 24.67
0 . Small 2,447 (27.05%) 9.37 1.85 0.760 (26.89%) 10.13
| estaurant 9.47 10.20
o Large 365 (11.23%) 25.63 0.73 1.980 (11.12%) 27.61
0.35 0.35
S Small 21 (0.41%) 15.85 - ~ | (0.38%) 15.85
u |Commer| Mess hall 162 162
o | cial Large B (1.0 | 0% 3 " ) | 69
v Wholesale 0 0
e center” 355 (0%) 0.005 (0%) 0.005
y 0.23 B B 0.23
Large Store 28,383 (0.27%) 0.008 (0.25%) 0.008
1.49 1.49
General Market 124,459 (1.77%) 0.012 (1.63%) 0.012
35.98 38.56
Sublotal (42.65%) 2:58 (42.04%)
Total Generation(ton/day) 84.36 7.37 91.73
Statistical Data (ton/day) 84.33

All data were the mean results for 3 season

" Housshold [Population], Restaurant « Mess hal[The number of place], The others[Area(m?)]
™ ton/day

***: Household[kg/man « day], Restaurant + Mess hall[kg/place « day,] The otherslkg/m? « day]

B The sample survev(separated food waste)
@ The sample survevlincluded in MSW bag)
1 Stafistics

~[ 1 56% | [ 133% |

Generation(ton/day)
Z

Summer Fall Winter Spring

[Fig. 21 The result of the sample survey in Middle
density area.
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[Table6] The Result of the Sample Survey on Mid&Low Population Density Area
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Food waste in
Separated collection MSW bag Total
5 Food waste (Nonseparated
ltems Factors ;
collection)
Gen™ Gef" by Gen™ Gen. by Gen™ Ge,”- by
capita. capita. capita.
Detached 24.30 26.98
Dwelling 1492917 | (16.740) | 0160 (17.30%) | 183
House 6.03 6.38
hold . Low 33,556 (4.15%) 0.174 0.36 0.010 (4.09%) 0.185
partment 54.33 57.98
High | 305,480 (37.41%) 0.173 3.66 0.012 (37.21%) 0.184
S 84.65 91.34
a Sl (58.30%) 6.69 (58.62%)
m 38.86 41.73
D - Smalll 5,387 (26.76%) 7.21 (26.78%) 7.71
| estaurant 12.75 13.81
N Large 830 (8.78%) 15.64 1.06 1.288 (8.86%) 16.93
1.54 B B 1.54
S Small 109 (1.06%) 14.65 (0.99%) 14.65
u |Commer R 4.73 4.73
r | cial Large 150 (3.25%) 31.50 - - (3.03%) 31.50
v Wholesale 0.0 -
o center™ 233.9 (0%) 0.004 0%) 0.004
y 1.87 B B 1.87
Large Store 213,876 (1.29%) 0.009 (1.20%) 0.009
0.80 0.80
General Market 76,314 (0.55%) 0.011 (0.52%) 0.011
60.55 64.48
Sublotal (41.70%) 817 (41.38%)
Total Generation(ton/day) 145.21 10.45 155.82
Statistical Data (ton/day) 123.50

All data were the mean results for 4 season

" - Household [Population], Restaurant « Mess hal[The number of place], The others[Area(m?)]

™ ton/day

" : Household[kg/man - day], Restaurant - Mess hall[kg/place « day,] The others[kg/m? « day]

8 The sample surveviseparated food waste)
B The sample surveylincluded in MSW bag)

1 Statistics

Ir| 1 1.0% |

}'[ 1 2.5% |

r| 1 1.6%

Generation(ton/day)

Fall Winter

Summer

[Fig. 3] The result of

density area.

the sample survey

Spring

in  Middle - Low
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[Table7] The Result of the Sample Survey on Low Population Density Area

Food waste in
Separated collection MSW bag Total
ltem Factors® Food waste (Nonseparated
ems actors collection)
Gen™ Geh. by Gen™ Ge.”- by Gen™ Gef‘- by
capita. capita. capita.
Detached 8.38 10.54
Dwelling 142,917 (50.84%) 0.145 2.16 0.04 (56.79%) 0.182
House 1.05 1.09
hold — Low 33,556 (6.62%) 017 0.04 0.01 (5.87%) 0.178
P . 0.44 0.46
High | 305,480 (2.80%) 0.173 0.01 0.01 (2.46%) 0.179
S 9.67 12.09
a Sublotal " | (62.25%) - | 2% T ] (65.12%) B
m
0 Small| 5387 | s oo | 421 | 041 042 | oy iy | 463
| Restaurant - 1°7 E 2°5
e Large 830 (7 40'%) 13.92 0.08 0.95 ® 75‘%) 14.87
S Small 109 % 0(21% 15.65 - - ( 704% 15.65
u [Commer| Mess hall - 0 209 - 0 2°9
r cial Large 150 S 29.59 - - ” 29.59
v e (1.81%) (1.54%)
e olesale 233.9 - - - - - -
y center
Large Store 213,876 - - - - - -
0.07 0.07
General Market 76,314 (0.44%) 0.005 (0.38%) 0.005
_ 5.99 _ B 6.48 _
Subtotal (37.75%) 0.49 (34.88%)
Total Generation (ton/day) 15.86 2.71 18.57
Statistical Data (ton/day) 9.07

All data were the mean results for 3 season
" Household [Population], Restaurant « Mess hal[The number of place], The others[Area(m?)]

™ ton/day

" : Household[kg/man - day], Restaurant - Mess hall[ka/place * day,] The others[ka/m? « day]

B The sample survev{separated food waste)
@ The sample survey(included in MSW bag)
1 Statistics

1—|13.5%| [|11.4%

20
_ 15
£
=]
2
=
]
= 10
2
s
a
=
a5
)
Summer
[Fig. 41 The result
area.
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of the Sample Survey in

Winter

Spring

Low density
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[Table8] The Result of Analysis of Food Waste Generation

- Sample survey(Ton/Day)
ltems St%:tt;cal Separated Food waste Comparison with Statistical Data*
(ton/day) [Nonseparated Total Rise and Fall | Rise and Fall
Food waste] Quantity(Ton/Day) ratio. (%)
Summer 149 163.6 [13.2] 176.8 127.8 115.72
Fall 149 160.3 [12.9] 173.2 1 24.2 1 13.97
High Den. Winter 149 157.0 [9.30] 166.3 117.3 110.40
Spring 149 158.1 [8.20] 167.3 113.3 17.95
Mean 149 159.75 170.9 1 20.65 1 12.08
Summer 35 38.6 [4.50] 431 8.1 118.79
Fall 87.5 87.8 [8.50] 96.3 8.8 19.14
Middle Den. | Winter 84 83.2 [7.80] 91 o7 17.69
Spring 81.5 82.1 [5.80] 87.9 6.4 17.28
Mean”™ 84.33 84.37 91.73 {1 7.40 1 8.07
Summer 127 148.1 [9.80] 157.9 1 30.9 119.57
. Fall 127 144.2 [12.1] 156.3 1 29.3 118.75
has T winter 120 142.2 [10.5] 152.7 32,7 2141
Spring 120 140.8 [9.40] 150.2 1 30.2 {1 20.11
Mean 123.50 143.83 154.28 1 30.78 119.95
Summer 6.1 10.7 [2.40] 13.1 7 {1 63.44
Fall 10 16.1 [3.00] 19.1 91 {1 47.64
Low Den. Winter 8.6 16.7 [2.70] 18.4 9.8 {1 53.26
Spring 8.6 15.7 [2.50] 18.2 9.6 {1 52.75
Mean™ 9.07 15.83 18.57 1 9.50 15117

" : Based on total generation,
Changed Middle Den. and low den. area after fall
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