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ABSTRACT

Objectives: The purposes of the study were to assess wastes generated in school
foodservice and to identify factors influencing the generation of plate waste.

Methods: A survey was administered from November 18-30 in 2015 to dietitians and
nutrition teachers that were employed in schools located in Gyeonggi province. A
questionnaire file and on-line survey site link were sent to the dietitians and nutrition
teachers by e-mail. A total of 622 dietitians and nutrition teachers responded and 594
responses were used for data analysis after excluding 28 responses with significant
missing data.

Results: Plate waste was the major part of food waste generated in school foodservice.
Vegetable menus and soup/stews were discarded the most as plate waste. The dietitians
and nutrition teachers perceived students’ unbalanced diet and lack of appreciation of
food as causes of the plate waste. Regarding waste management, they were concerned
about environmental contamination by food waste and felt uncomfortable about
discarding food. No plate waste day was the most frequently used plate waste reduction
activity, followed by newsletters on plate waste reduction. Difficulty in getting teachers’
support for dietary education during meal time was rated the greatest barrier to
implementing the activities. To reduce plate waste, they perceived that students should
understand the importance of environment conservation, teachers should supervise
students’ eating during meal time, students should be educated about proper portion,
and foodservice staff should improve food quality.

Conclusions: To improve students’ intake and reduce plate waste in school foodservice,
foodservice staff need to involve students in school foodservice and improve the
palatability of meals, especially vegetable dishes. School nutrition teachers and dietitians
should educate students about healthy eating and environment conservation and the
school community needs to understand and support plate waste reduction and healthy
eating in schools.
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Table 1. General characteristics of respondents and school
foodservice
Variables Frequency (%)
Dietitian Job title
Dietitian 339 (57.1)
Nutrition teacher 255 (42.9)
Gender
Male 2( 0.3
Female 592 (99.7)
Age (years)
<30 143 (24.0)
31~40 203 (34.2)
=41 248 (41.8)
Working experience (years)
<5 195 (32.8)
6~10 152 (25.6)
>11 257 (41.6)
Education background
2-year college 55( 9.3)
4-year university 248 (41.8)
Graduate school 278 (46.8)
Others 13( 2.2
School Schooal level
food Elementary school 314 (52.9)
SeVIC® " Middle school 151 (25.4)
High school 129 (21.7)
Type of school
Public 541 (91.1)
Private 53( 8.9
Location of school
Urban area 453 (76.3)
Rural area 141 (23.7)
Service style
Self-service 61 (10.3)
Service by foodservice staff 479 (80.6)
Others 54 ( 9.1)
Dining place
Cafeteria 365 (61.4)
Classroom 158 (26.6)
Cafetferia and classroom 70(11.8)
Others 1(0.2)
n=594
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Table 2. Nutrition feachers’ and dietifians’ perception of food waste generation

Variables Total Elirgﬁgg?ry ';il:iggfl 53;%1 o y2value
Food service Plate waste 464 (78.1)) 227 (72.3) 120 (79.5) 117 (90.7) 24.44%
process where  prapreparation 97 (16.3) 69 (22.0) 20(13.2) 8( 6.2
the most food )
waste was Leftover affer service 26 ( 4.4) 13( 4.1) 10( 6.6) 3(23)
generated Preparation 3( 0.9 2( 0.6) 0( 0.0 1(0.8)
Storage 0( 0.0 0( 0.0 0( 0.0 0( 0.0
Others 4(0.7) 3(1.0) 1(0.7) 0( 0.0
Cause of food Peel of fruits and vegetables 367 (61.8) 221 (70.4) 83 (55.0) 63 (48.8) 38.19%**
wasfe Bones and shells 112(18.9) 38(12.1) 35(23.2) 39(30.2)
generated .
during Food used for making stock 88 (14.8) 47 (15.0) 25 (16.6) 16 (12.4)
production Improper prepreparation 19(3.2) 5( 1.6) 7( 4.6) 7(5.4)
process Loss of food during preparation 1(0.2 0( 0.0 0( 00 1(0.8)
Perished food during storage 0( 0.0 0( 0.0 0( 0.0 0( 0.0
Others 7(1.2) 3(1.0) 1(0.7) 3(23)
Cause of leffover  Improper portion control 258 (43.4) 165 (52.5) 60 (39.7) 33 (25.9) 106.68**
Self-service 119 (20.0) 56 (17.8) 32(21.2) 31 (24.0)
Incorrect meal forecast 52( 8.8) 2( 0.6 13( 8.6) 37 (28.7)
School events 11(1.9 4(1.3) 6( 4.0 1(0.8)
Others 154 (25.9) 87 (27.7) 40 (26.5) 27 (20.9)
Menus generafing Vegetable dish 341 (57.4) 193 (61.5) 85 (56.3) 63 (48.8) 74.29%*
plate waste the o n/stew 135(22.7) 90 (28.7) 31 (20.5) 14(10.9)
most Fish ish 80(13.5) 22(7.0) 18(11.9) 40(31.0)
Rice 30( 5.1) 5( 1.6) 14( 9.3) 11( 8.5)
Kimchi 4(0.7) 2(0.6) 2(1.3) 0( 0.0
One-dish food 1(0.2) 1(0.3) 0( 0.0 0( 0.0
Meat dish 0( 0.0 0( 0.0 0( 0.0 0( 0.0
Others 3(0.5) 1(0.3) 1(0.7) 1(0.8)
1) Frequency (%)
* p<0.05, ** p<0.01
QALY 52.5%7F #2745 191 BaF i) 720) F£o & X eh= o= vpehd ko] gelo g ok (w)AR=
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Table 3. Causes of plate waste perceived by nutrition teachers and dietitians

Elementary Middle High

Cause of plate waste Total school school school F~value
Students’ unbalanced diet 4,35 + 0.84" 427 +0.88 4.44 + 0.76 4.43 + 0.81 2.66
Students’ lack of appreciation of food 3.67 £ 1.11 3.57 +1.12 3.74 +1.12 3.81 + 1.06 2.61
Serving menus that students do not like 3.26 =1.10 3.20 = 1.11 3.34 = 1.08 3.29 +1.08 0.90
No teachers’ guidance during lunch time 3.25+1.17 324 +1.16 3.21 £1.17 3.32+1.17 0.34
Students’ lack of understanding proper portion size 3.13+1.12 2,96 + 1.14° 3.19 = 1.01¢ 3.45 +1.11° Q.27%*
Having snack before lunch 295+ 1.11 2.71 = 1.09° 2.90 = 1.01° 3.60 +1.03° 32.74%*
Taste not appedaling to students 2.87 =1.02 2,78 = 1.00° 2.93 + 1.08% 3.04 = 0.97° 3.35%
No food waste reduction activities available 243 +1.18 2.35 = 1.16° 239 +1.22° 2.68 = 1.16° 3.79*
Big portion size 219 +0.88 2.07 = 0.84° 223 +0.91° 2.44 = 0.89° 8.57**
Not enough time to eat 1.89 = 0.97 1.95 = 1.04 1.79 = 0.80 1.87 =0.98 1.39

1) Mean + SD

A 5-point Likert scale was used from 1 (strongly disagree) to 5 (strongly agree).

* p<0.05, **: p<0.01

a, b: Means with different superscripts are significantly different by Duncan's post-hoc test at a level of 0.05.
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Table 4. Perceived bariers toward food waste management among nutrition teachers and dietitians

Perceived barriers

Total

Elementary Middle High

F-value
school school school

Concem on environmental contamination by food woste  4.30 + 0.80"  4.30 = 0.84 4,29 +0.75 4.32 +0.77 0.04

Uncomfortable feeling by discarding food
Concem on food waste disposal cost
Workload related food waste management

Difficulties in managing food waste storage areas in
sanitary way

Lack of information on waste management

425 +0.84

417 £0.88° 428 +0.86® 4.41 x0.69° 4.10%

414 £0.90 4.07 £0.94 423 £0.83 419 £0.88 2.05
3.64 = 0.99 3.68 = 0.96 3.58 = 1.02 3.61 =1.03 0.50

3556+ 1.14

351 =1.16 3.52 = 1.17 3.68 = 1.05 1.14

3.42 = 1.06 337+ 1.10 3.40 = 0.99 3.56 = 1.02 1.44

1) Mean = SD
* p<0.05

A 5-point Likert scale was used from 1 (strongly disagree) to 5 (strongly agree).
a, b: Means with different superscripts are significantly different by Duncan's post-hoc test at o level of 0.05.



Table 5. Plate waste reduction activities implemented at schools
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Elementary Middle High

. 2,

Activities Total school school school ¥x>-value

Using ‘No-plate-waste’ day 499 (84.0)" 260 (82.8) 130 (86.1) 109 (84.5) 0.85

Sending school newsletters about food waste reduction .
activities o students and family 434 (73.1) 255 (81.2) 104 (68.9) 75 (68.1) 26.54

Decreasing soup portion 343 (57.7) 186 (569.2) 90 (59.6) 67 (51.9) 2.28

Teaching students on food waste reduction 319 (53.7) 191 (60.8) 70 (46.4) 58 (45.0) 13.65%*

Providing incentives to classes with low amount of plafe waste 315 (53.0) 189 (60.2) 79 (562.3) 47 (36.4) 20.76%***

Posting posters about plate waste reduction in the cafeteria 254 (42.8) 119 (37.9) 65 (43.0) 70 (54.3) 10.01**

Providing incentives o sfudents who do not leave food 184 (31.0) 96 (30.6) 43 (28.5) 45 (34.9) 1.39

Using ‘No-soup’ day 161 (27.1) 72 (22.9) 42 (27.8) 47 (36.4) 8.49%*

Posting the daily amount of plate waste in the cafeteria 47 ( 7.9) 19( 6.1) 16 (10.6) 12( 9.3) 3.33

1) Frequency (%)

* p<0.05, ** p<0.01, ***: p<0.001

Table 6. Perceived barriers toward implementing plate waste reduction activities among nutrition teachers and dietitions

Perceived barriers in plate waste reduction Total Blementary Middle High F-value

school school school

D|ff|0g|1y in gerhrjg feachers’ support for dietary education 389 +1.03" 372+ 108° 398+ 099 417 +087° 078k
during meal fime

Burden about doing plate waste reduction activities due fo 388+ 096 3.82+097° 383+ 097 409089 3.91%
workload

Difficulty in involving students in plate waste reduction octivities 3.61 +1.09  3.39 = 1.16° 3.75 = 1.03° 3.95+ 1.00° 14.42%%*

Lack of support from relevant agencies 3.79+092 373+094 378+092 3.94+0.87 2.37

Lack of upders’rq@mg of school commmunity on plate waste 351 =105 341 +103° 351 +1.04° 375+ 100 479
reduction activities

Difficulty in getting information necessary for plate waste 340+ 098 3.30 + 0.98° 3.44+004% 357 +099°  3.74*

reduction activities

1) Mean = SD
* p<0.05, ** p<0.01, *** p<0.001

A 5-point Likert scale was used from 1 (strongly disagree) to 5 (strongly agree).
a, b: Means with different superscripts are significantly different by Duncan's post-hoc test at o level of 0.05.
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Table 7. Perceived need on food service improvement for plate waste reduction among nutrition feachers and dietitians

Elementary Middle High

Perceived need for foodservice improverment Total school school school Fvalue
Improving students’ understanding of envionmental protection  4.40 = 0.71V 440+ 0.70 4.43 +0.65 4.37 +0.79 0.24
Teachers’ supervising of students during meal time 4.39 = 0.70 4,46 = 0.65° 436+ 0.7 425+0.78° 4.54%
Educating students about the proper portion size 4.03 + 0.85 3.96+084 403083 417091 2.76
Improving cooking skills of foodservice staff 4.01 =0.87 400+0.85 4.02+=091 404=+087 0.10
Applying various cooking methods 4.01 = 0.85 3.95+085 4.09+083 4.08 +0.85 1.74
Improving food quality 3.96 = 0.88 3.96+0.83 393+090 3.98+0.97 0.10
Providing various menus 3.92 = 0.87 3.87 086 399+086 3.98+0.87 1.35
Providing nutrition information on meals 3.89 £ 0.80 3.92+082 381073 390+0.85 0.85
Providing information about food and menus 3.84 +0.82 3.91 =081 373+077 381=x088 2.64
Developing new menus 379096 380x092 377099 3.79+1.00 0.03
Reflecting students’ opinions on the menu 3.69 + 0.85 371 £0.84 3.60+085 3.76+0.86 1.43
Using sfandardized recipes 3.64 = 0.89 3.66 +085 358+094 3.64+093 0.48
Ensuring enough lunch time for students 3.55 = 1.01 3.70+0.97° 3.39+1.01° 336+ 104> 7.75%*
Using quality food ingredients 3.43 = 1.04 3.50+1.07 342=+097 329=+1.05 1.88
Controling food production tightly 3.35 = 0.98 3.39+1.00 330097 329 +097 0.75
Using proper fableware by menu 3.30 = 1.17 3.39+1.15 321120 319=*1.16 2.00
Letting students select the amount of food 287 +1.18 288+ 1.15 287116 284+1.27 0.06
Letting students select the menu items 2.50 = 1.07 2860+1.07 250=1.06 252=1.11 0.02
1) Mean = SD

* p<0.05, **: p<0.01
A 5-point Likert scale was used from 1 (very unnecessary) o & (very necessary).
a, b: Means with different superscripts are significantly different by Duncan's post-hoc test at o level of 0.05.
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