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The purposes of this study were to : (a) investigate meal costs, plate waste costs, and advan-
tages,/disadvantages of conventional/commissary foodservices and (b) compare the effectiveness
of commissary foodservice systems with that of conventional systems. Questionnaires were
developed and mailed to 136 schools in Kyonggi-do. A total of 106 questionnaires were usable,
resulting in a 77.9% response rate. Teachers teaching of good food habits and students'
satisfaction with school foodservices were surveyed in three schools from each system.
Moreover, plate wastc was measured to express cost and benefit in currency. Data were
analyzed using the SAS package for descriptive analysis, t-test, x° test, ANOVA, and the
Wilcoxon rank sum test.

Approximately seventy percent of 294 schools in Kyonggi-do were operating commissary
systems and most of them were of the rural (reduced-paid) type. The number of meals served
varied significantly between types of foodservice.

The results of this study indicated that average food labor, utility, and supply costs were
saved in the commissary system and that the total meal cost/person for a day was 1218.7 won
compared to 1452.4 won in the conventional system. Though total meal costs were saved in
the commissary system, dietitians had difficulties cooperating with school foodservice
committees and supporters associations, especially in satellites of the commissary system. In
addition, dictitians and teachers in the commissary system did not carry out teaching activities
on good food habits to students as often as in the conventional system. Other problems that
dietitians recognized in the commissary system were difficulties in training employecs and
parents for portion control and serving relatively simple menus.

Students, as customers of school foodservices, are very important for system evaluation.
Students in the commissary system scored of food itself, cleanliness of tableware, waiting time,
quantity of meal and food temperature significantly lower than students in the conventional
system. Moreover, the rate of plate waste was 20.5% in the commissary system as compared to
3.3% in the conventional system.

Cost-effectiveness(saving 233.7 won/person/day) is the main benefit of the commissary
system. However, because of lower satisfaction scores and a higher plate waste rate, 201.9 won/
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person were wasted in the commissary system. The results of this study suggest that increasing
the number of meals served within a commissary system might maximize the efficiency of the
system, but increasing the number of satellites is not recommended because it might be out of
dietitians' control in many aspects. (Korean J Nutrition 30(10) : 1229~1243, 1997)

KEY WORDS : school foodservice - conventional system - commissary system - cost-effectiveness
analysis - cost/meal/person - plate waste cost.
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Table 1. Characteristics of elementary school foodservices

in Kyonggi-do

ltem Conventional Commissary
N (%) N (%)
Type Urban 31 (47.0) 0 (0.0)
Rural 26 (39.4) 29 (82.9)
Island 9 (13.6) 6 (17.1)
Distribution  Lunch room 25 (37.9) 12 (31.6)
Class room 33 (50.0) 14 (36.8)
Combination 8 (12.1) 12 (31.6)
Years of Less than 1 11 (16.7) 24 (32.9)
employment 2-3 15 (22.7) 23 (31.5)
of dietitians® 4-7 9 (28.8) 5 (20.5)
More than 8 21 (31.8) 1 (15.1)
Years of Less than 3 18 (27.3) 43 (65.1)
school 4-6 18 (27.3) 2 (18.2)
foodservices® 7-10 13 (19.7) 4 (6.1)
More than 11 17 (25.7) 7 (10.6)
No. of 1 3 (8.6
satellites 2 8 (22.9)
3 19 (54.3)
4 5 (14.3)

a) Commissary system with more than 2 satellites have 2

dietitians
b) Commissary system have been started since 1992 in
Kyonggi-do
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Table 2. Distribution of the number of meal served by foodservice type and system

Conventional Commissary
ltem F value
Range (won) Mean (won) Range (won) Mean (won)
Urban 248 -1,582 1,124
Rural 86-1,910 473 172-1,480 913 13.51%**
Island 50— 251 137 300- 924 660
Total 853 730

001
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Conventional Commissary
ltem F value
won % won Yo
Food cost
Food purchase 916.2 63.08 719.6 59.05 3.43%
Cultivation 15.5 1.07 139 1.14 0.10
Total 931.7 64.15 733.5 60.19 3.44%*
Labor cost
Dietitian 132.8 9.14 111.9 9.18 0.82
Sanitation charger 734 5.05 92.5 7.59 -0.77
Cook assistant 168.7 11.62 106.3 8.72 3.78%**
Driver s 63.0 5.17
Total 3749 25.81 373.7 30.66 0.24
Operating cost
Electricity 12.4 0.85 6.1 0.50 2.13*
Water 6.3 0.43 4.1 0.34 1.53
Telephon 1.6 0.1 1.5 0.12 0.53
Health examine 0.5 0.03 0.3 0.02 0.51
Uniform 34 0.23 2.2 0.18 1.90
Cook experiment 3.4 0.23 35 0.29 -0.04
Disinfection 1.1 0.08 1.5 0.12 -0.71
Utility 11.8 0.81 8.3 0.68 2.65%*
Supply 7.6 0.52 47 0.39 1.63
Training 0.8 0.06 0.5 0.04 1.35
Car 11.6 0.95
Gas 23.0 1.58 19.6 1.61 1.56
Facility
Facility purchase(after initial investment) 49.6 3.42 34.2 2.81 1.87
Maintenance 24.3 1.67 13.4 1.10 1.40
Total 145.8 10.04 111.5 9.15 1.34
Total 1,452.4 100.00 1,218.7 100.00 2.65**

*p <05, *p<.01, #*p < 001
a) cost/meal/person
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Fig. 1. Distribution of meal cost per one person by the
number of meal served at conventional school
foodservices.
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Fig. 2. Distribution of meal cost per one person by the
number of meal served at commissary school food-
services.
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AYe| FRAE FTEEE AH o BFEHD
2(Table 1 #2) ME4A4 0% 2} 929 FEE ¥
o) B AT FAN 2z 289 THol 7k G
el Ao} 2% 9 EAUAY TExe AzH
o A% TR} AAel )% W SAR LAt hepde
2 #4471 38 37 grkn Az,

ofd

oft (o

4. BANARN AR LYTY B BY

drtel gRrdsEon FA90ds] 2 345
3lote] PEyesh vizelas) Foustee] FEAE
g A A%, gEze s FEEE Al ¥
Aro] fol A2 Aol gldlont HlzalmalMe] &
29198 9ke] FHAEE 3.07+0.92 3.53+0.8 &
gl Hla] felE oz vskom (p<.05), 22 el
Ao FaFas]ete) ¥HH =(2.69+0.9)= 2w,

Table 4. Correlation between number of meal served and meal cost

Number of meal served Food cost Labor cost Operating cost ~ Cost/meal/person
Number of meal 1.0000 -0.0188 -0.5158 0.0382 -0.3232
Served 0.0 0.8969 0:00071*** 0.7781 0.0133*

*p <05, ***p <001
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Table 5. Comparing cost/meal/person by number of meal served

Number of Conventioanal Commissary
meal served N Mean (won) N Mean (won) F value
<300 24 143527 3 1,298.2°
301-1,100 19 1,302.1° 8 1,113.5° 3527
>1,101 23 1,212.5° 12 1,131.0° di=2
400 20 14354 3 1,099.8
401 - 700 3 1,248.2 5 1,151.7
701 -1,100 10 1318.6 9 11374 1.43
1,101-1,500 - 10 12467 6 1,131.6 df=4
1,500 6 11557 0 -
w01

a, b : Result of Scheffe multiple comparision

23£0.9)el vlal el ez Rskrhp< 01). 53 ¥
zelme] FAFA8sle] YAHEE F ol RojAA
% ek S0l g A glo] o] Ho ¥
ze molNe) FA¥] Aok B4 9ol olHES &
g 4 gedan Arg,

SnARARTE A5z Al6xE Suaals
23)9] 243} 1 7%l vha) WA=} e, st
FAALHE Tl A4H ool BF FaAt
4 P AN TR Pt SdaFA
7S Fasked oA GaFAAas e 71
g AzAAE 584 2429L o B4
olch. me FmFAlel HEH AN Bag Avle)
22 galo] SuFAe AganA R SRy
Hel, WA, A SaF5as s 24 He
o SuFel 285 A2 48T #5S A
£ o 249 90| Adad). W, TExTY Al 2H
of wze)mE zelme] YA} 19lo] £32RE 3
BUST AR 2AY A5 AN B mzelm
olAsl B4 BAE QRE Lukna} & wete 24
AL ARRES 9] Hee vzelme] 34
e et FAmAslel WRAAS} S o
Bt FUAVe) AFNN GRS e ta
34 A48 AL 98 9AS 2AR 23t vz
9} A2 oj70] 714 BT o] % Wz
eduzAA 759 Badol A RAUAY. =,
vjz2mel FA i smeze) ddjol gz ¥
zoz YPsol Mz adlN IRE Fdsked
oleigo] mhetks xHo|qin.

5. SANAHE T BE BY
1) HS XA NAHS 3B B

FAN 2 BAAAQ W §T EHE Gopi]
slatd stmsel ATAA YT e Ax

Table 6. Advantages/Disadvantages of conventional school
foodservices”

Item N Mean+5td.”
Advantages
Various menu preparation 55 4.40+0.7
Lesser responsibility of work 55 3.69+1.1
Easier supervision 54 3.78+1.0
Effective nutrition/eating habit 18 433405
education
Easier temperature/quantity 13 446405
control
Easier saniation maintenance 5 4.60+0.5
Efficient performance 4 4.25+0.5
Disadvantages
No reduction of food purchasing 51 261112
More operating cost 4 4.25+05

a) Relatively comparing with commissary foodservices
b) Respondents were requested to check only relevant

items
¢) 1=disagree very much  2=disagree 3=s0 so
4=agree 5=agree very much

del % wRe A Wow 2Asn. eEzee)
%%(Table 6) ¥4 e AeAFo] 7Fseha A
& A4 F4o] ssm AT} golsiche A
o 7V BT IS £, Sngae) 24 B
Al 9%ms 2 AN} KA o R0l 4
SIehe AAE Segic). 2o, Bow o4Eed
N Fulgo] AR Sethe Bl U &
goz 1% gk S50 gl ol e BEze A
z¥le] & wie] B4 RaTha Q4eka gl Ree
vehgteh

asle] gszelmel APoR HENEY A
29 4 92, Fe93 L F9Hste] PYo| 44
3w, e4jze] 283 7|55 steto] golan S
o] Bt Hrie ool ATt




Table 7. Advantages/Disadvantages of commissary = school
foodservices” .

ltem e N”  Mean+5td.”
Advantages i
Reduction of food purchasihg 35 331411
cost with larger quantity ..
Reduction of facility investment 5 4.20+0.4
cost
Reduction of labor cost 5 3.80+£08 -
Disadvantages
Harder various menu preparation 35 4.49+0.6
More responsibility of work 35 4.26+0.9
Harder supervision 35 3.26+0.9

Difficulty of nutrition/eating habit

. 17 459+06
education at satellites

Difficulty of sanitation 14 4.57+0.6

Difficulty of right temperature 13 461407
control

Lesser coordination with satellites 4 4.50+0.5

Different schedule at each school 4 5.00+0.0

a) Relatively comparing with conventional foodservices

b) Respondents were requested to check only relevant
items

¢) 1= disagree very much 2=disagree 3=60 50
4=agree 5=agree very much

2) 35289 ¥ - HE 2N

2EZ8e AH(Table 7) hFTFol= A A2A
79 "] go] HzdThe Mol 3L 5 dewl, AAl
vl gRMe Ax dEzeE 931.7¢. FEXIYne
7335902 fAdes ARH glol(Table 3 F
1), AERue] Azl FEze|e] Fag Al
g 4 9l8g st ey, QzaEle] As Al
vjmol A 2189 Aol 7} fIich, & ATl FAA
Aauele] Hzx FAAL setdR] kot FEE
2o ©gloz AldAuH)e) A9 30%E AHEE + U
the Bl Qo] AldAe) AzE FExe|ae
shtel Aol E 4 AT oj9} o] FEXEY F
B A v LAl gk FEolQt vhA o ®
thokgt Alek Al Fo] @i Aol AXHA=, &
A =00 Jo & B 28 A7) B2 2 =7
so} stz theksh el B AHeEA] Ral e
o] BulEe] 9jle] 1 e Aoz veht B A
Azl Ax 3Kt &, Kathleen™& wl¥e] o
Ao 240 g 4<% (Food Acceptance)d U<
2742 4 ki Basld FExe)e okt
2 olire AF 219l delo] @ ¢ e AR A

B
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Table 8. Frequency of dietitians’ education

Item Class” Conventional (%) Commissary N (%) xz
Teaching for To students 1 3(43) 1(14)
portion controf 2 7 (10.0) 1(1.4)
: 3 8 (11.4) 5 (7.1) 4.96
4 (7.1) 6 ( 8.6) df=4
5 (24 3) 17 (24.3)
To parents 1 5{7.6) 2 (3.0
2 8 (12.1) 2 (3.0)
3 9 (13.6) 8 (12.1) 2.25
4 4 6.1) 2 (30 di=4
5 16 (24.2) 10 (15.2)
To servers 1 1(1.2) 2 (24)
2 8 (9.5 4(78)
3 7 (83) 3 (15.5) 9.52
4 1(13.1) 6 (7.1) df=4
5 24 (28.6) 8 (9.5)
Teaching for 1 5 (5.6) 0 ( 0.0)
balanced diet 2 6 (6.7) 1(1.1)
3 10 (11.1) 9 (10.0) 7.31
4 10 (11.1) 4 (44 df=4
5 24 (26.7) 21 (23.3)
Teaching for 1 4 (4.6) 0 (0.0
eating etiquette 2 6 (69 2 (23)
3 15 (17.2) 5 ( 5.8) 1.62*
4 7 ( 8.0) 4 (16.1) df=4
5 21 (24.1) 13 (14.9)

*p< .05
a) T=less than one per month
4=3 — 4 times per week

2=2 - 3 times per month
5=daily

EEESIEEEEED
1590] 3~431 o] $olx|n
AT 1~28 A =Frhs $Ho
@e] B vl F AT
3 W] o FolxA] B 91

2) WA FAAE QLY HY

gAEe] FARZ YAX FI} ool wAHE
o] H¥o] FQAHI glon, 53] wHuAe] A$
o] & t& ZA=ZHE} Cortes 522 WAL wAl
A A3, A7 mAeke] #A) dsld g
3 T2 AT 349 o182 F s Aol 8
=3 'I}‘?Jr’ﬂ FAFES tldo g odokatel e Fglo
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o7} SR e, @ At A A xef glojM FEZe]w
WAFSC] & o ASAo® A=t It FEEE
Al zElo] vz we] 7 JHAL 1910] Bl Hlze
£ £yt A= 57| diiel v S mAREY] 9
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01-
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=

3=1-2 time (s) per week

A vlas) B O Adn R Ame] FE
A Z2lm wARgol vz e sl | HSH oz X
=3t §101(p<0.01), HlzelmelA] waizke] SA
Z o] FAA|A] 28 7FeAol glha AFREH Soli-
ah €72 FJAL gl vz me] B4Rt 45z
glel wAbEe] DAt B FHARE A 4T
S Ak A4 o §3he HlEo] o wrha 2|43
of SR FF 4RIt BAES FAAE HY
A= AFE F 7 e AT A $E2E
W zelmet Hlzela wAbee] FAAE NEE v
a2 2 FPoa A FEolM zelae] 45
& Frhe Sl 7P Bkov vz adM e 15
A 3~4 F&157Yel 1~29 ke Sdol M R
oF $AIH 2 feld Aol7} AUTHp <.05).
TAFENA FBE] FHAEA ol of2E A
& APIE SIS 3 A3 B B Es #AE
We, 5 5] =Yl defshe 242 AR Hx
5 dastn, o] Al @S she Rl oyn
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Table 9. Comparison of frequency of dietitians' education at commissary foodservices(center with satellite)

Item Class” Center N (%) Satellite N (%) Y
Teaching for Students 1 .7) 0 (0.0
portion control 2 ( 7) 5 ( 8.6)
3 5 ( 8.6) 16 (27.6) 23.61™
4 6 (10.3) 6 (10.2) df=4
5 17 (29.3) 1(1.7)
Parents 1 2 (38 5 (94)
2 2 (3.8) 5 ( 9.4)
3 8 (15.1) 16 (30.2) 15.10*
4 2 (3.8 3 (5.7) df=4
5 10 (18.9) 0 (0.0)
Teaching for 1 0 (0.0 3 (44
balanced diet 2 1(1.5) 6 (8.8
3 9 (13.2) 17 (25.0) 24.80™
4 4 (59) 5(7.4) df=4
5 21 (30.9) 2 (29)
Teaching for 1 0(00 3 (45)
eating etiquette 2 2 ( 3 0) 7 (10.5)
3 5) 16 (23.9) 25.02%
4 20 9) 6 ( 9.0) df=4
5 (19.4) 1(1.5)

##p .01 ** p< 001
a) 1=less than one per month
4=3—4 times per week 5=daily

s} w|gtole] Ao QoiAl B B3 4dofsh olols
% % =S Azalof 3 A= AES) LAt of
shigch. aslel 4% B A, )
170l o] MES sk A, WAEA AR FE W
o QFAU &, IAEL A FAAES
13 s glovt SaFA S o gase ¢
e A5 D98 AR 2 el 2
oz FAAE Wl td 2Ho] Besolo}
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) 0 >l‘-l
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I'-III

1) BEE
Smel A3 2049 FAEL P2 4
W VEEE 24 Msket, 20 o] B et

AHujzol 3 FEOR Lpro] Polugted), BE ¥
2o ale] BSze TS VEEI} feHOE =
Ste. 258w 749 ANAQ BEEE P8 da
FA5aAA e met Aol2 By, Al B
UEE F5E 38.317.302 @84e] 39.9+7.650
felgem wstem (p<.00D), 5, 6eRdRTH: 43hd
o WEEs} felH o Folp<00D), F4 S
o oldFE WEE) Rl S & 4 Uk,

2419 ol tig BETE 249 Efol 0 £%

2=2-13 times per month

3=1-2 time(s) per week

£9] 93-S Wol wi=riy By ul Jed® B o
TFoM® GAEL] =7} 71 Eoizivkn gz
2 2 7epizte] 1S w7t 71 wskel(Table 10).
249 gl g3} BHEEE i = g 2 7)e sk
(p<.001), 317) 2 AU (p<05), 1A, T4 (p<.
01) 5 249 Frdz 2AREHEY 28 5004
dEz wellMe] wEEsl BTk Myl FE g
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7IeEle Azt g 9Ers FEadlA f4
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2] & k= ¢ shie AL FlER 24 248
5 ghge] Wro] Hojof stng ¢ shge] o] &
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A} Az vz @l gl A=) 3 o)Folx

A ot FYS FRe F2 AEHo wg
FE A AY 49 2oz g9 o) Yt
bao] gstoele AlaE =@ g4o] Lxol B3t
VEEE Yol o] FHN A48 g5z Alzw
o A eue) BAe] £ Apel AnelE £33
o 99 RE A7 P ARA DERE TE
ze)7t 402 Yoh(p< 001), S we wE
57} 3522 A2 0)7pNA v gole} & 4 9l
Ak,

2) 28%
W) $EE ek e e At
ot 24| 23 & VIR LAl 4
29el He wEwe) 23 2398 Avdeln
éé ARE Qo] ol W88 & 4 ke HolH &
2] Woleh. 2424} A%H(Table 11), 19133

Table 10. Comparison of students' satisfaction with food-

=‘-"£HI~N

rﬂ

>

S’,l

m o L%
-{>

service system Mean+5td.”
ttem Conventional ~ Commissary T value
(N=403) (N=1,224)
Taste
Rice 43409 3.8+1.0 9 55%kk
Soup 41x11 36x1.1 8.69%**
Main dish 39+1.1 3.84+1.1 2.13*
Side dish 34+1.2 3.1£141 3.38***
Kimchi 37413 35+1.2 2.76**
Dessert 4.6+0.8 44+09 2.86**
Subtotal 23.4+45 21.3+43 8.66%**
Cleanliness 39412 37410 333+
of dishes
Various menu 40+1.0 3.6+1.1 6.21%**
Wating time 34+13 28+1.2 7.83%*x
Quantity 3.7+1.2 33+11 5.10%*
Temperature 39+1.1 3.7+1.1 4.37%%%
Total 422478 38.1+7.1 9, 5%k
<05 *p<l01, *pl001

a) T=very bad 2=bad 3=s0 so 4=good 5=very good

o 29 o7} folFolng & AN E Alxg
of Wsmel) glol 45 zkajzko o] w]mrrke (k4
/1AL 1000 FHo2 AV AN 8E S
3wk, 24 o] 8 YW= 1A o)} gL
RE ol ATHE vl M B4 o] Ga}
A Akl FE Aoz 73RS B Ao
2 SEe) 4AFE Z7Y 4 Y. DA e e
ol g3 AzEiztel W A3 EzemolN A
o] #9142 2 BtHp<.001),

3) T §

FEzeA2TolA g A ge) Zrke 1 A2Ee)
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U5z Alsdel 19 149 F46le) BEe 1452
#EISLE, o] § 3.9%8) 47,9900 D02 vlei
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o Tz A v=Ezed) b8 12 149 233
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A (Input), 42 (output), 283 25 A3
8h= #% (Transformation).2. 2 /gtﬂ o}gil:} = EBo
g EE Aglo] mAe] 835 ‘ﬂé’\lﬂb &k do] &
A, F2 Al i3 o] BEE o] nE =
A AL Ferehs AEE 1897 daMe &
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A2o] A, AA el E JTE Z 59 B4B

Table 11. Comparison of plate waste rate by foodservice system

Conventional Commissary
A B B/A*100 A B B/A*100
- F value - F value
Portion(g) Waste(g) Waste%(%) Portion(g) Waste(g) Waste%(%)
Mon 446 4.75 1.1 503 100.33 20.0
Tues 520 13.25 26 423 67.57 15.8
Wed 546 24.00 4.4 3.43* 615 81.35 13.2 9.28%+*
Thur 477 37.50 79 459 143.98 314
Fri 535 4.25 0.8 381 97.50 256
Mean 504 16.75 33 476 98.15 21.2

T value —12.83%**
*p<.05, ***p<.001



Drke oleia By aA Bl Alzde] g BN
2 Fele Hyold F2 98¢ sAEn

2 Qa7olA) 2418 SaFAel A28 Spearse]
=g olga A, HuFAel FUE Ade
4F0), Q] A2 TS 2gu2 FAE
> Qen, 4Ee daFal auAel g
S0 e A9 BERe AN BgHe
2 ek 4 Stk 290, $YE Aol AEE 7
9z Uehp e 283l Be .48 9%
& 771 99 A} Bl BN JRE WAL 2
299, Az 5ol ol Zasih

o2 @ Azwlel Ndals BEzd % 352
A zele) vl B9 AREAAFg. 3, 4), & 9
FeAE 2 2Rl AU v 83t K3E gt
= gove] AEFgonz Bszy A2de He
o Gohe oz FExe Asde v8 BUR B
A8 + ok mep FEEe Alzde vest az
g FHo= ANNY, GaFsd du) £25E V)
88 Azen aade Falne 2ot was &
Yeiae A EY8 352 2wl £9o
2 10 12 B4 AR AFTUM, 2Fuzd
Qe AIA, ARE P FReIN BAACR
Selab) gslol 1189 2337900 ARSIt 1
Bt 7l ze] BEze) Alzm) Hlste] ArEoR o
Wb R wAFEe] SaEel B, WA, AAeld
Awol 2Fsn st gmFel Fa A2

Meal cost overpaid | | More effective
(Meal purchase, nutrition/ating habit
Cook assistant, education
Electricity, Easier various menu Less food waste
Utility, reparation nd
Total}/ EaeF;)ier supervision 201.9 won
Higher satisfaction
233.7 won (food, service)

Fig. 3. Cost-effectiveness at conventional = school food-

services.

Difficulty in Saving meal cost
nutrition/eating (Meal purchase,
habit education Cook assistant,

Harder various More food waste Electricity,
menu preparation | Utility,

Harder supervision 201.9 won Total)

Lower satisfaction

(food, service) 233.7 won

Fig. 4. Costeffectiveness at commissary school foodservices.
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