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ABSTRACT

The study was designed to investigate food waste management practices and to identify factors affecting food waste
generation at school food services. A total of 202 dietitians employed at elementary schools participated in the survey.
The mean food waste weight per school was 77.54 kg, forty percent of the schools generated food waste of 50~100
kg every day and 53% generated plate waste less than 50kg. Three quarters of the dietitians perceived plate waste
as a major component of the food waste and vegetable dishes were a major source of the plate waste. Half of the
dietitians used a food waste pick-up service for waste disposal, which was the most preferred waste disposal method.
Approximately 90% of the dietitians conducted education on plate waste reduction for students but their perceptions
on the effectiveness of the education was inconsistent. The contents were environmental issues (70.3%) and
unbalanced food choice (56.7%). According to factor analysis based on performance score, solid waste management
practices were grouped into ‘information collecting and education’, ‘supervision of production process’, ‘cooperation
with related groups’, and ‘control over production planning’. Practices appertaining to ‘cooperation with related
groups’, ‘information collecting and education’ factor need to be improved. Dietitians should pay attention to ‘recycle
and reuse of left over’ practice. Waste generation differed significantly by dietitians” ages and working experience. In
order to reduce plate waste, more effective education materials and methods need to be developed and support from
principals, teachers, and parents is necessary. (Korean J Community Nutrition 12(6): 815~825, 2007)
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Table 1. General characteristics of school food service programs

and dietitians N = 202
Variobles N (%)
Diefitians
Age (years) Less than 30 19{ 9.4)
30-34 52(25.7)
35-39 92 (45.5)
40 or older 35(17.3)
No Response 4( 2.0
Working lessthon & 23(11.4)
experience 5-9 53(26.2)
(years) 10-14 95 (47.0)
15 or longer 28(13.9)
No Response 3( 1.5
School foodservice
Period of Lessthan 3 8( 4.0)
operation 3-8 32(15.9)
(years) 9 or longer 130 (64.4)
No Response 32(15.8)
Nurmber of Less than 1000 54(26.7)
meals/day 1000 - 1500 below 75(37.1)
1500 — 2000 below 52(25.7)
2000 or more 18( 8.9)
No Response 3{ 1.5)
Distriboution classroom distibution 148 (73.3)
stiyle cafeteria distibution 22(10.9)
classroom + cafetferia 28(13.9)
No Response 4( 2.0)
Meal price Less than 1300 8( 4.0
(won) 1300 - 1400 below 83 (26.2)
1400 - 1500 below 61(30.2)
1500 — 1600 below 45(22.3)
1600 or higher 35(17.3)
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Table 2. Food waste generafion at elementary school food
services

Variables N {%)
Food waste* / day
Less than 50 kg 47 (23.2)
Greater than 50 and Less than 100 kg 84 (41.6)
Greater than 100 and Less than 150 kg 44 (21.8)
Greater than 150 and Less than 200 kg 13( 6.4)
Greater than 200kg 6( 3.0
No Response 8( 40
Plate waste** / day
Less than 50 kg 106 (52.5)
Greater than 50 and Less than 100 kg 74 (36.5)
Greater than 100 and Less than 150 kg 9(45)
Greater than 200 kg 7(3.5)
No Response 6( 3.0
Major source of food waste
Plate Waste 153 {75.7)
Food waste from prepreparation 22(11.0)
Left-over 13( 6.4)
Others 2(1.0
No Response 12( 5.9
Main menus generating most food waste
Vegetable menus 91 (45.0)
Soups and stews 67 (33.2)
Fish menus 23(11.4)
No Response 21(10.4)
Menu types generating most food waste
Korean style 183 (90.6)
Western style -
Fried rice dish 4( 20
Noodies 3( 1.5
One-dish meal 1( 0.5
Others 3( 1.5
No response 8( 4.0)

* Include food generated from front and back of the house
Food waste/day/school: Mean 77.54 kg, S.D. 44.00kg range
3-250kg

** Include only food waste that the students left on their
plates after eating meal.
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Table 3. Food waste disposal practices

Variables N (%)
Current food waste disposal method
Waste pick-up service 107 (53.0)
Livestock farms 71(35.1)
Treat os livestock feed at school + 12( 5.9)
waste pick-up service
Food waste processing equipment at school 3(1.5)
No response 9( 4.9)
Preferred food waste disposal method
Waste pick-up service with pemnission 163 (80.6)
Cheaper pick-up service 20( 9.9)
Food waste processing equipment at school 8( 4.0)
Others 7(3.5)
No response 4( 2.0
Food waste disposal expense / month (won)
Lass than 100,000 won 29(14.4)
More than 100,000 and 1ess than 150,000 41 (20.3)
More than 150,000 and 1ess than 200,000 54 (26.7)
More than 200,000 35(17.3)
No response 43 (21.3)
Category for food waste disposal expenses
School operating expenses 101 (560.0)
Food service expenses 80(39.6)
Others 4( 2.0)
No response 17 ( 8.4)
Food available for food banks
Rice dish (Bab) 66 (32.7)
Kimchi 29 (14.4)
Vegetable 20( 9.9)
Soups and stew 14( 6.9)
Others 5( 25)
Meat and fish dish 2(1.0
No response 66 (32.7)
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Table 4. Factor analysis of food waste management practices by performance score
Food waste management practices Factor 1* Factor 2* Factor 3* Factor 4*
Using information relevant food waste management 0.72
Using Posters on environmental protection 0.71
implementing a food waste reduction program 0.70
Student education on food waste reduction 0.69
Recycle and reuse of left over 0.65
Getting regulations/directions from district office of education 0.64
Meal rounding 0.60
Proper portion control 0.82
Tosting before serving 073
Controlling quantity of food production o
Measuring plate waste 0.63
Surveying menu preference 0.44
Employee education on proper food use 0.40
Principal's cooperation and support 0.84
Teachers' cooperations and support 0.76
Home corespondence on food waste reduction 0.66
Using standardized recipes 0.74
Accurate forecasting 0.73
Inspecting food quality at receiving 0.69
Modifying preparation methods 0.49
Eigen value 3.92 3.02 2.89 2,36
Communality 19.60 15,11 14.43 11.78
Cumulative Communality 19.60 34.71 49.15 60.93
Cronbach-a 0.83 0.78 0.83 on

*Factor 1: information collecting & education, Factor 2: supervision of production process, Factor 3: cooperation with related groups,

Factor 4. control over production planning
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F1: Infomation collecting & education
1. Using information relevant food waste management
2., Using Posters on environmental protection
3. Implementing a food waste reduction program
4, Student education on food waste reduction
5. Recycle and reuse of left over
6. Getting reguilations / directions from distict office of education
7. Meal rounding
F2 : Supervision of production process
8. Proper portion control
9. Tasting before serving
10. Controlling quantity of food production
11. Measuring plate waste
12. Surveying menu preference
13. Employee education on proper food use
F3: Cooperation with related groups
14. Principal's cooperation and support
15. Teachers' cooperations and support
16. Home correspondence on food waste reduction
F4: Controt over production planning
17. Using standardized recipes
18. Accurate forecasting
19. Inspecting food quality at receiving
20. Modifying preparation methods

Fig 1. Importance-performance giid of food waste management
practices

7h e PRIl BT 2 9 I ol

W A A 9 FA s (), WA 2
==

xl

FLET} 47 oo E U, VIR

HHe) 8- £ T 7L F o T H o =4 e

CrHEA (Low priority)< 2% Qo] Yy ¢iv e

ol B shw gl Al E2A 7] A7k 98 7 A
-

st

ho
fu. g
AN

F

%
7 38 oldo R rhE R (RS 1% AR AR,
FAE2E7] E017) QEnE ABNE Ao HE &
A ABE 8 Aol A7) B¢ TR 2,904, A=
1.998 0% 2058 WA 71 32 A4 Bl ggrt
9 A FPeE o] AT A,

Stu AL B¢ S PALS AlSjehd A5 WBF

o] AR Qlo] =27 BAF AL HnE gojd

o
Lo

ml

i



7 - HEA - A2 - oA - 821

Table 5. Importance and performance score of food waste management factors and practices in elementary school foodservice

dietitions
Management practices Importance® Performance® 1
Mean £ SD Mean= SD
Factor 1 Information collecting & education 3.54+ 0.66 2,80+ 0.69 ~14.10%*
1 Using information relevant food waste management 3.371 0.96 2.75+ 0.97 —-8.49**
2 Using Posters on environmental protection 3.48+ 0.93 292+ 0.88 —7.65%*
3 implementing a food waste reduction program 3.58+ 0.88 2.63% 1.01 —10.72%*
4 Student education on food waste reduction 3.94% 0.84 301+ 0.85 —11.73**
5 Recycle and reuse of left over 2,70+ 1.28 1.99+ 1.25 —8.00**
6 Getting regulations/directions from distict office of education 3.48% 0.88 290+ 0.98 —7.81**
7 Meal rounding 420t 0.76 327+ 0.93 ~11.21%*
Factor 2 Supervision of production process 3.96% 0.51 3.77+ 0.52 —-5,79**
8 Proper portion control 423+ 0.72 3.89+ 0.71 —6.30%*
9 Tasting before serving 426+ 0.78 3.95+ 0.78 5,94
10 Controling quantity of food production 408t 0.71 3.93+ 0.64 -3.87**
1 Measuring plate waste 3.80+ 0.80 3.60+ 0.79 -3.61**
12 Surveying menu preference 3.564+ 0.86 3.65+ 0.74 2.09*
13 Employee education on proper food use 3.79£ 0.86 3.61% 0.87 ~3,32%*
Factor 3 Cooperation with related groups 3.98+ 0.71 349+ 0.75 —0.23**
14 Principal's cooperation and support 407+ 0.84 3.35£ 0.95 —10.45%*
15 Teachers' cooperations and support 4,20+ 0.81 3.49% 0.87 —-10.28**
16 Home conespondence on food waste reduction 3.66t 0.89 3.57+ 0.81 -1.28
Factor 4 Control over production planning 4,45+ 0.48 4,23+ 0.52 ~6.47] **
17 Using standardized recipes 434+ 0.71 4,00+ 0.71 —7.04%%
18 Accurate forecasting 452+ 0.73 4,57+ 0.63 1.05
19 Inspecting food quality at receiving 4,59+ 0.70 4.54+ 0.65 -1.05
20 Modifying preparation methods 4.35+ 0.66 3.98x 0.70 —6.69%*
Average 3,93+ 0.44 3.53+ 0.47 —12.72%*

* p <005 **: <001

a. A 5-point scale was used from 1: very unimportant to 5: very important
b: A 5-point scale was used from 1: not perform at all o &: perform very well
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Table 6. Nufrition Education for food waste reduction

Variables N (%)
Frequency of nutiition education
More than once per month 19( 9.4)
Once per semester 64 ( 31.7)
Once peryear 99( 49.0)
None 11( 5.4)
Others 5( 29
No response 4( 20)
Level of students for nuiition education
All grades 167 ( 82.7)
Second grode 1( 0.5
Third grade 6( 3.0
Forth grade 4( 20
Fifth grade 5( 2.9
Sixth grade 3( 1.5
Main confents of nutrition educcrtion*
Unbalanced diet 115 ( 56.9)
Environment education 142 ( 70.3)
Foods and nutrients 19( 9.4
Table manner 16( 7.9
Others 1( 0.5)
Methods for nutiition education*
Education via Indirect method 181 ( 89.6)
Fliers, lecflets 6( 3.0
Lecture at classrooms 6( 3.0
Infemet/ bulletin board 85( 42.1)
Others 9( 4.5)

Perceived effectiveness of nutrtion education on plate waste
reduction

Not effective 81( 40.1)
Alitfie effective 81( 40.1)
very effective 17( 8.4)
Others 9( 4.5
No response 14( 6.9
Total 202 (100.0)

*: Respondents were allowed to select more than one. Therefore
the sum of the percentages is greater than 100
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Table 7. Comparison of food waoste generation by general
characteristics

Independent variables Food waste per F

medl' (g)
Diefitian age lessthan 30 261.79° £ 567.13 5.50**
30-34 59.36° + 21.41
35-39 61.47° + 3047
40 or older 94.42° + 237.30
Diefitian career Less than 5 224.44° £ 516.81 4.43**
5-9 59.16° =+ 23,00
10-14 60.70° £ 29,90
15 orlonger 104.99° + 265,92
Distribution style Classroom 93.23 + 237.21 047
Cafeteria 7035 = 4277
Classroom + 5475 £ 2520
Cafeteria
Medl price Under 1400 won 56.72 + 25.441.33
More than 1400 95.49 =+ 238.97
won
Frequency of nufiion  More thanonce 5350 + 25.80 0.21
education per month
Once per 81.95 £ 17496
semester
Onceperyear 95.87 + 254.04
None 7473 + 27.19
Others 5282 + 2206
Diefitians' ~ Performancelow group 103.07 + 254.44 1.45
perception High group 67.74 + 140.67
Importance Low group 6576 = 2852 1.62
High group 103.16 =+ 282.24

1. Average daily food waste(g)/ number of meals

}: Groups were divided by average scores of importance and
performance, respectively

** p < 0,01

a,b: Means with different superscripts were significantly different
by Duncan's multiple range fest
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