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Table 1. Labels of environment-friendly agricultural products
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Table 2. Organic certification system in foreign countries
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Table 3. Production trends in environment—friendly agricultural products

Whole
Average
annualin country
2000 2006 2007 2008 2009 importa
crease
(%) ncez
@)
Farm
number 353 7,167 7,507 8,460 9,403 54.8 0.8
(household)
Organicy
Area(ha) 296 8,559 9,729 12,033 13,343 63.9 0.8
Certification
6,538 95,405 107,179 114,649 108,810 41.0 0.6
amount(ton)
Farm
number 1,060 21,656 31,540 45,089 63,653 60.5 5.3
Pesticid  (household)
e-free Area(ha) 876 18,066 27,288 42,938 71,039 67.8 4.1
Certification
15,694 320,309 443,989 554,592 879,930 59.8 4.9
amount(ton)
Farm
number 1,035 50,812 92413 119004 125,835 77.8 10.5
Peaticid (household)
e-low Area(ha) 867 48371 85865 119136 117,306 82.1 6.8
Certification 1,234,70  1,519,0 1,369,03
13,174 712,380 79.8 7.6
amount(ton) 6 70 4
Farm
number 2,448 79,635 131,460 172,553 198,891 67.9 16.6
(household)
Total
Area(ha) 2,039 74,995 122,882 174,107 201,688 71.5 11.6

Certification B
35,406 1,128,093 1,785,874 2,188,311 2,357,774 65.3 13.1
amount(ton)

1) Transitional organic produce certified organic products included in the

performance.
2) Full share of Korea's total farming households in 2009, cultivated area, yield
ratio versus.

Z+& ¢ National Agricultural Products Quality Management Service, 2010
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tiH 8.7% Z7Fs 3% 9,6789¢, 2014dolE A
8,62291 %1, 201510l = A dH] 9.2% 713 5% 3,111 02 F71e A
o7 Awdr. 2016dol= AsoF A7 ks8] #HAAHA whet A-sof
7t 7hed 457 Fs kA y &

Holl = 20159 HY; 12.5% 43 4% 6,47591 9o 2 Awdrt. 2016 o] 5
AEoF AwsTt7t Fsok e friAwME ddEe ot Hak 3] EE o
2020 el = A diH] 7.6% Sk 6%

o

1AM E AsE Aoz 71 shE 2016

6,283 0o AA FAEAGF A
TR 19.7%% AT Aoz HAWHEch(Korea Rural Economic Institute

2010).
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Table 4. Market sizes of environment-friendly agricultural products

Measure :One hundred million won

Year
Separation
2008 2009 2010 2011 2014 2015 2016 2020
Grains 7,751 10,682 10,861 11,906 14,834 16,295 14,942 21,310

Rice 7,218 10,125 10,279 11,236 13,873 15,214 13,802 19,685

Vegetable 8,386 9,848 10,005 10,951 13,443 14,773 13,803 19,685

Fruits 4,195 8,408 8,304 8,614 9,035 9,488 5,515 7,866
Potatoes 1,144 1,136 1,188 1,369 1,968 2,217 2,366 3,375
Other 3,143 4,044 4,295 5,075 7,816 8,882 9,850 14,047
Total 31,927 34,117 36,506 39,678 48,622 53,111 46,475 66,283

A5 @ National Agricultural Products Quality Management Service, 2010
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Table 5. Market sizes of organic foods in foreign countries

Measure : a milliard USD
v CAGR
2007 2008 (2082?5006) (2007~2011)

World 41.5 46.8 13.8% 12.8%
North America 19.2 21.3 17.1% 11.1%
Europe 17.4 19.8 15.3% 15.1%
Asia / Thailand 4.6 5.6 15.4% 20.5%
America 17.7 19.6 16.6% 10.4%
Germany 4.8 5.4 11.3% 12.2%
England 3.2 3.6 17.9% 11.8%
Japan 0.89 1.19 22.1% 29.8%

1) Compound Annual Growth Rate

Zb= ¢ IFOAM, 2009
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Table 6. General characteristics of the subjects

Variables N %

Boy 84 51.9

Gender Girl 78 481
12 75 46.6

Age(years) 11 82 50.9
10 4 2.5

Underweight (under 18.5) 69 42.6

BMI (kg/m’) Normalweight (18.5~23.0) 80 49 .4
Overweight (23.0~24.9) 13 8.0

3 15 9.3

Family size 4 108 67.1
(person) 0 29 18.0
6 6 3.7

7 3 1.9

30~39 4 2.5

Age of father 40~49 135 84.9
50~59 20 12.6

30~39 33 20.6

Age of mother 40~49 125 78.1
50~59 2 1.3

Professional 15 9.4

Official 20 12.6

Office worker 80 50.3

Occupation of father Salesperson 13 8.2
Self-employed 18 11.3

House wife 1 0.6

Other 12 7.5

Professional 16 10.0

Official 15 9.4

Office worker 39 24.4

Occupation of mother Salesperson 12 7.5
Self-employed 5 3.1

House wife 61 38.1

Other 12 7.5

Body mass index(BMI)
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Table 7. Practice score of dietary behavior guidelines

Category Variables Mean £ SD
Eat balanced diet is not balanced. 3.73£ 1.00
Eat a variety of vegetables per meal, side dish. 3.75+ 1.02
Balanced variety of :
food Eat protein foods at least once every day. 4.07+ 1.01
oods
Drink two cups of milk each day 3.69+ 1.24
Subtotal 3.81+ 0.73
At least hour daily of physical activity ar
.eés one hour daily of physical activity are 3494 1.11
positive.
Take care of age- iate height and weight, t
: : ge—appropriate height and weigl 0 3084 1.12
. maintain the standard body.
Moving a lot, eat : T
Watching TV / computer games are limited to two hours a
moderately the . 3.51+ 1.37
day combined.
amount of
Meals and snacks on a regular basis, the appropriate
3.80%+ 0.95
amount to eat.
Subtotal 3.52% 0.74
Just eaten breakfast. 4.04+ 1.31
Meals in a timely Eat slowly and chew food locked down. 3.81+ 1.03
manner, be not
salty enough Salty foods, sweet foods, eat less fatty foods. 3.38+ 0.95
Subtotal 3.74+ 0.77
Snacks include fresh fruit and milk, and eat. 3.64+ 1.12
Snacks or soft drinks, fast food often does not eat. 3.41+ 1.08
Snacks safe and Distinguish between junk food and I thought I'd try not
. 3.79+ 1.13
wisely to eat.
Nutrition labeling of food products and to select and
. . 4.06x 1.09
check the expiration date.
Subtotal 3.72+ 0.76
Should make efforts to dinner with my family. 4.12+ 0.97
i +
Dinner with the Wash your hands before eating. 3.98+ 0.98
family and Foods in the right posture to sit down and eat gratitude. 3.70x 1.05
respect ful Does not leave enough to eat a platter of food to eat. 3.83+ 1.13
Subtotal 3.91+ 0.80
Total mean = SD 3.74% 0.57
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Table 8. Knowledge of environment—-friendly agricultural products

correct answer (%)

Environment-friendly agricultural products do not use

) .. 92.0
chemical fertilizers.
Environment—-friendly agricultural products pesticides are not 90.1
used. '
Agricultural products with low pesticides 1S 37.0
environment—friendly agricultural products. '
Pesticide—-free agricultural products are environment—friendly 90 1
agricultural products. )
Organic farming 1is an environment—friendly agricultural 92.6
products. '
Environment—friendly agricultural antibiotic, antimicrobial, a5 8
etc. are not added. '
Strictly environment-friendly agricultural screening, 93 9
inspection and certification by the government to its safety. '
This is an environment-friendly agricultural products 93.8
certification mark. )
Total 67.5%
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Table 9. Perception of environment-friendly agricultural products

Variables Mean® SD
Good taste and flavor of environment—friendly agricultural
3.94+ 0.92
products
Environment—agricultural high nutrient content 4.21+ 0.96
Environment—friendly agricultural products without artificial 3 564+ 1.14
additives are long-lasting freshness. R
Environment—-friendly agricultural products are safe and
4.28%+ 0.91
acceptable to eat.
Environment—agricultural products can be preventedwater and
. . 4.10+ 0.99
soil pollution.
Total mean £ SD 4.02+ 0.73
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Table 10. The importance of environment-friendly agricultural

material

Food group Mean = SD

Grains (rice, noodles, potatoes, sweet potatoes, etc) 4.40+ 0.74
Meat, fish, eggs, legumes (beef, pork, fish, beans, tofu, etc) 4.27+£ 0.79
Vegetables(celery, cucumber, pumpkin, leeks, crown daisy, etc) 4.42+ 0.81
Fruits (apple, pear, melon, kiwi, pineapple, etc) 4,46+ 0.70
Milk, dairy products (milk, cheese, yogurt, ice cream, etc) 4.09t 0.95
Oil, sugars (sugar, honey, cooking oil, etc) 3.67t 1.15
Total mean £ SD 4.22+ 0.61
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Table 11. Perception level of environment—-friendly school food
service
N %
Yes 84 51.9
No 78 48.1
total 162 100.0
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Table 12. Perception for environment-friendly school food service

Variables Meanx SD
High quality and safe ingredients are used 4.40+ 0.79
And producers to know the origin of ingredients that can be
carried out to foodservice. 1.29% 0.95
Use environment-friendly chemical-free rice. 4.28% 0.85
Salinity, sugar, fat in the diet is gradually reduced 4.20x 0.85
Do not use chemical additives. 4.26%+ 0.89
Shall consist of the traditional diet. 3.76x 1.10
Helps to improve the health of students. 4.31+ 0.89
By uéing environment—friendly ingredients helps to stabilize 4984 0.85
farm income.
Total mean = SD 4.22%+ 0.69
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Table 13. Satisfaction of environment—friendly school food service

Variables Mean® SD

Taste of food 3.91+ 0.90

Flavor of food 3.81% 0.95

The smell of food 3.88+ 0.96

Taste and Amount of rice 4.01+ 0.92

amount of food Amount of side dish 3.91+£ 0.94

Amount of dessert 3.72+ 1.16

Subtotal 3.87+ 0.80

Food color harmony 3.80% 0.96

food appearance harmony 3.84+ 0.98

Appearance Temperature of food 3.80% 1.00

Subtotal 3.81+ 0.87

Number of side dish 3.89+ 1.03

o Nutrition of food 4.18% 0.88

Nl'ltrltTon and Provide seasonal food 4.01% 0.98

Diversity Cyclic changes in diet 3.94% 0.83

Subtotal 4.01x 0.76

. Food serving time 3.88+ 1.02

Food time / Kindness of food service staffs 3.87+ 1.01

kindness

Subtotal 3.88+ 0.85

o Sanitation of spoon & plate 3.49+ 1.12

Hygienic Dress of food service staffs 3.97+ 0.94
conditions

Subtotal 3.73x 0.86

Total mean = SD 3.86% 0.67
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Table 14. Demands for environment—friendly school food service

Variables Mean = SD
Original taste 4,06+ 0.87
Various seasonal food 4.38% 0.75

Balanced nutrition

4.40%

.75

Healthy recipe

3.94%

.02

Using a short processed foods

4,17+

91

Configuring traditional diet

3.80%

.98

Using fresh ingredients provide safe food

4.40%

.82

Total mean £ SD

4.16%

.63
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Table 15.

by general characteristics

Knowledge of environment-friendly agricultural products

Variables N Mean £ SD T/F P
Boy 84 6.72+ 1.25 _

Gender Girl 78 6 76+ 1.94 0.221 0.826
Underweight (under 18.5) 69  7.00+ 0.89

BMI (kg/m*) Normalweight (18.5~23.0) 80 6.54+ 1.36 2.654 0.073
Overweight (23.0~24.9) 13 6.69% 1.80
5 83 6.51+ 1.34 _ *

Grade 6 79 700+ 1.07 2.584 0.011

. . 3 15 6.87+ 0.92

Eam”y i A 108 6.71% 1.30 0.131 0.877

person 5~7 38 6.79+ 1.21
30~49 139 6.76+ 1.16

Age of father 50~59 20 6 70+ 1.78 0.209 0.834
30~39 33 6.88+ 1.19

Age of mother 10~59 197 6729+ 1.95 0.656 0.515
Professional 15 6.47+ 0.92

0 ) ; Official 20 6.75+ 1.16

ccupation o Office worker 80 6.75+ 1.25

father Salesperson 13 6.85+ 1.91 0.989  0.427
Self-employed 18 6.50+ 1.30
Other 13 7.38+ 0.65
Professional 16 6.69+ 1.01

0 _ ; Official 15 7.00x 0.93

ccupation o Office worker 39 6.72+ 1.15

mother Salesperson 12 6.7+ 1.96 0.149  0.980
House wife 61 6.72t 1.31
Other 17 6.82+ 1.13

* p<0.05
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Table 16. Perception of environment-friendly agricultural products

by general characteristics

Variables N Mean = SD  T/F p
Boy 84 4.15+ 0.62 *

Gender Girl 78 3°83% (.82 2.338 0.021
Underweight (under 18.5) 69 4.15+ 0.72

BMI (kg/m") Normalweight (18.5~23.0) 80 3.91+ 0.75 2.151 0.120
Overweight (23.0~24.9) 13 3.97% 0.65
5 83 4.07+ 0.76

Grade 6 79 396+ 0.70 0.936 0.351

. : 3 15 3.89+ 0.96

Izam”y S A 108 4.07+ 0.70  0.900 0.409

person 5~7 38  3.91+ 0.72
30~49 139 4,00 0.74 _

Age of father 50~59 20 419+ 0.72 1.094 0.276
30~39 33 3.90x 0.56 _

Age of mother 40~59 197 405+ 0.78 1.077 0.283
Professional 15 3.80+ 0.94

0 . . Official 20 3.94+ 0.79

ccupation o Office worker 80 4.04%+ 0.70

father Salesperson 13 4.25+ 0.78 0.583 0.713
Self-employed 18 4.00£ 0.61
Other 13 4.08+ 0.79
Professional 16 3.78+ 0.47

0 ) ; Official 15 4.20+ 0.74

ccupation o Office worker 39 3.99+ 0.69

mother Salesperson 12 4.05+£ 0.71 0.601 0.699
House wife 61 4.07£ 0.58
Other 17 3.98+ 0.97

* p<0.05
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Table 17. Satisfaction of environment—friendly school food service

by general characteristics

Variables N Mean = SD T/F P
Gender by, 8 st X 1785 0.076
Grade 2 g5 oBRE 057 0.388 0.699
Underweight (under18.5) 69 3.91+ 0.72
BMI (kg/m*) Normalweight (18.5~23.0) 80 3.84+ 0.68 0.437 0.647
Overweight (23.0~24.9) 13 3.74%+ 0.54
: - b) 15 4.03%+ 0.73
Family size 108 3.92% 0.67 3.116 0.047
(person) 5~79 38  3.63+ 0.70
Age of father 2029 LBt 088 0,061 0.951
Age of mother 50 29 o BT 05 -0.179 0.859
Professional 15 3.87+ 0.72
0 ) ; Official 20 3.79+ 0.82
ccupation o Office worker 80 3.94% 0.68
father Salesperson 13 3.84+ 0.58 0.992 0.425
Self-employed 18 3.55+ 0.62
Other 13 3.84+ 0.72
Professional 16 3.70£ 0.62
. . Orficial 15 3.84% 0.84
ccupation o Office worker 39 3.96%+ 0.64
mother Salesperson 12 3.72+ 0.67 0.808 0.546
House wife 61 3.93+ 0.72
Other 17 3.67x 0.62
* p<0.05 Duncan : a<b
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Table 18. Demands for environment—friendly school food service

by general characteristics

Variables N Mean £ SD T/F P
Boy 34 4.17+ 0.64

Gender Girl 78 415+ 0.63 0.163 0.871
5 33 4.22+ 0.57

Grade 6 79 4 11% 069 0.036 0.160
Underweight (under18.5) 69 4.17+ 0.66

BMI (kg/m*) Normalweight (18.5~23.0) 80 4.21+ 0.60 1.606 0.204
Overweight (23.0~24.9) 13 3.87+ 0.64

: : 3 15 4.284+ 0.63

Izam”y e 108  4.20% 0.62 1.888 0.155

person 5~7 38  3.99+ 0.66
30~49 139 4.14%+ 0.62 _

Age of father 50~59 2 4394 0.73 1.192 0.235
30~39 33 4,13+ 0.59

Age of mother 40~59 197 418+ 0.65 0.351 0.726
Professional 15 4.25+ 0.61

0 ) ; Official 20 4.31+ 0.61

ccupation o Office worker 80 4.16+ 0.64

father Salesperson 13 4.23+ 0.64 0.935 0.460
Self-employed 18 3.90+ 0.62
Other 13 4,18+ 0.73
Professional 16 4.13+ 0.59

0 _ ‘ Official 15 4.16+ 0.60

ccupation o Office worker 39 4.16+ 0.67

mother Salesperson 12 4.00%+ 0.60 0.336 0.891
House wife 61 4.23%+ 0.64
Other 17 4.11+ 0.68
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Table 19. Correlation between dietary guidelines of practice and

knowledge of environment—friendly agricultural products

Dietary guidelines of practice

Knowledge of
enviromment-
friendly
agricultural
products

Environment-friendly agricultural products do

. .. 0.058
not use chemical fertilizers.
Environment-friendly agricultural products 0.022
pesticides are not used. '
Agricultural pesticide is environment-friendly 0.022
agricultural products. '
Pesticide-free agricultural products are 0.02%
environment—f{riendly agricultural products. '
Organic farming is an environment—friendly 0.117
agricultural products '
Environment—friendly agricultural antibiotic, 0.056
antimicrobial, etc. are not added. '
Strictly environment—friendly agricultural
screening, inspection and certification by the 0.116
government to its safety.
This 1s an environment—friendly agricultural 0.022
products certification mark. '

Total 0.084
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Table 20. Correlation between dietary guidelines of practice and

perception of environment-friendly agricultural products

Dietary guidelines of

practice
Good taste and flavor of 0.303"
environment-friendly agricultural products '
Environment—agricultural high nutrient 0,208
Perception of content
environment- Environment-friendly agricultural products
. without artificial additives are long-lasting 0.128
friendly
freshness.
agricultural

Environment—friendly agricultural products

0.102
products can be safely consumed.

Environment-agricultural products can be 0.135
preventedwater and soil pollution. '

Total 0.255™

* P <0.05, *x /X0.01
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Table 21. Correlation between dietary guidelines of practice and

satisfaction of environment—-friendy school food service

Dietary guidelines of

practice
Taste and amount of food 0.471"
Appearance 0.447"
Satisfaction of i \\ivion and Diversity 0.425"
environment-—
friendiy  school
food service Hygienic condition 0.221
Food time * kindness 0.270"
Total 0.439"

* P <0.05, *=x /%0.01
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Table 22. Correlation between dietary guidelines of practice and

demands for environment-friendly school food service

Dietary guidelines of practice

Original taste 0.356
Various seasonal food 0.316~
Balanced nutrition 0.400"
Demands for
environment—  Healthy recipe 0.377"

friendly school

food service Using a short processed foods 0.398"

Configuring traditional diet 0.332"

Using fresh ingredients provide -
0.226
safe food

Total 0.475"

* P <0.05, ** /X0.01
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ABSTRACT

A study on elementary students' perception, satisfaction and demand

in regard to environment—friendly school food service

Ju-young Lee
Major in Nutrition Education
Graduate School of Education

Sungshin Women's University

This study is carried out to survey on knowledge and perception on
environment—friendly agricultural products as well as importance of
environment-friendly food materials, recognition, perception,
satisfaction and demand of environment-friendly food service among
yvear 5 and 6 pupils at elementary schools in Seoul area. This study
also aims to examine relationship between practices and dietary
guidelines and provide reference data for contributing to form
healthy dietary behaviors and quality improvement of school food
service especially in the time when usage of environment-friendly
agricultural products are expanded and implemented in school food
service.

Total 180 copies of questionnaires were distributed from 4 to 15
Oct, 2011 and 162 returned copies were used for analysis for this
study except ones which has completed insufficiently. Questionnaires

were composed with questions on environment-friendly agricultural



products (knowledge, perception and impor tance) and
environment—friendly food services (recognition, perception,

satisfaction and demand of environment-friendly food service)

Results of this study are as following:

1. Sex rates of students participated in the research were male
51.9%, female 48.1% respectively and ages were ranged 50.9% of 11
years old and 46.6% of 11 years old. According to BMI index, it
showed that 49.4% of total students were standard, 42.6% were low
weight and 8.0% were overweight, the numbers of family were mainly 4,
which consisted of highest rates with 67.1%. Ages ranges of fathers
and mothers showed highest rate in 40 -49, occupations of fathers
showed highest rate in office workers with 50.3%, 38.1% of mothers

were housewives.

2. Results of questions on Lknowledge about environment—friendly
agricultural products showed that correct answer rate was 67.5% and
approximately 40% low rate of correct answers were given 1n the
question ‘Agricultural products with low pesticides 1s
environment-friendly  agricultural products’ . Questions  about
perception of environment—friendly agricultural products showed
positive response with average 4.02 score, in which highest degree of
perception were placed in “environment-friendly agricultural
products are safe and acceptable to eat” (4.28 score). Importance of
environment—-friendly food material for each food group showed

importance in the order from fruits (4.46 score), vegetables (4.42



score), grains (4.40 score), meats - fish - eggs - legumes (4.27 score),
milks - dairy products(4.09 score) to oils - sugars (3.67 score)

respectively.

3. Subjects who recognized execution of environment—friendly food
service consisted of 51.9%, whereas perception level was indicated as
positive with 4.22 score. Satisfaction about environment-friendly
food service showed higher than average (3 score) with 3.86 score,
and demand for environment-friendly food service showed higher level
with average 4.16, in which highest demand was laid in ‘menu should

be organized with balanced nutrition’ (4.40 score).

4. Comparison of general characteristics between
environment—friendly agricultural products and environment—friendly
food service showed significant differences in different years about
knowledge about environmment—friendly agricultural products (p<0.05).
Year 5 students showed 6.51 score, whereas year 6 students showed
7.00 1in knowledge level. Perceptions about environment—friendly
agricultural products showed significant differences by different
sexes (p<0.05), in which boys showed 4.15 score, and girls showed
3.88 as more positive response. Satisfaction about
environment—-friendly food service showed significant differences
depending on numbers of family (p<0.05), in which 3 members of family
showed higher level with 4.03 than 5~7 members of family (3.63
score). Demand of environment-friendly food service was not observed

any significant differences in general characteristics of subjects of



this research.

5. Results of correlation between practice level of dietary
guidelines and features of environment-friendly agricultural products
and  environment—friendly food service showed insignificant
correlation between them, however, perception of environment-friendly
agricultural products, satisfaction and demand of
environment—friendly food service showed significant correlation in
quantity (p<0.01). This means, the higher practice level of dietary
guidelines level 1s, the more positively environment-friendly
agricultural products 1s perceived and more  satisfactory
environment-friendly food service is and the higher in demand of and

environment—friendly food service.

This study suggested that perception, satisfaction and demand for
environment—-friendly food service were positively established among
high-years students at elementary school. This result confirmed the
necessity and justification about expansion and implementation of
environment—-friendly food service. This study also reviewed
relationship between perception of environment—friendly agricultural
products, satisfaction and demand of environment-friendly food
service with application of Ilevel of actions on practice dietary
guidelines for children as an objective index of dietary evaluation

This result can be interpreted that healthy dietary life and
environment—friendly food service are understood by elementary school

chilren as these two are interconnected. It is expected that eduction



about environment-friendly food service and proactive and systematic

implementation of environment-friendly food service may play a

leading role to establish environment for desirable dietary life of

elementary school children.
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