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Abstract

The research aimed to measure the efficiency of using multi stores in a foodservice company using by DEA (data envelop-
ment analysis) which is a new management science technique. The study also attempted to identify relevant variables affecting
DEA efficiency in order to suggest methods for improving efficiency. The data were collected from 148 contract foodservice
operations, which were operated in similar fashion in October 2009. The DEA efficiency was calculated as an output-oriented
BCC Model. Sales, and CSI (customer satisfaction index) were used as output variables whereas food cost, labor cost, and
management expense were used as input variables to calculate the DEA efficiency. Operation process variables of the unit
consisted of the were consist of ratio of regular employee, ratio of housekeeper, meal counts, meal price, food cost per meal, con-
tract period, number of menu items, forecasting accuracy, order accuracy, inventory tumover, use of processed food, deviation
of food cost, number of new menus, and number of events. According to the BCC score and profitability, units were classified
into four groups: High efficiency-high profitability (HEHP), High efficiency-low profitability (HELP), Low efficiency-high pro-
fitability (LEHP), and Low efficiency-low profitability (LELP). The HEHP group contained 54 units, which mostly contracted
management fee type and had a high meal price. The units were also very large and, served three meals. Twenty of the units
were operated with high labor cost: most of these were factories and hospitals. The LEHP group contained 20 units, that were
mainly office stores of large scale and medium price. Fifty-four LELP group had a low meal price. A high peformance group
must have high efficiency, profitability, and satisfaction. The BCC score was over 0.969, the meal price was over 4,116 won,
the food cost was over 2,077 won, and meal counts per month were over 10,212 meals.

Key words : Data envelopment analysis, matrix analysis, contract foodservice, high performance.
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Table 1. General characteristics of units

Classification N(148) %
Type of Fixed price 118 79.7
contract  Fixed fee 30 203
One day off per week 26 17.6
Two days off per week 18 12.2
Holiday
One day off per month 26 17.6
No holiday 78 52.7
Factory 79 53.4
Office 33 12.8
Segments
Hospital 19 223
Public office 17 11.5
1 time 10 6.8
2 times 22 14.9
Frequency 3o 62 419
of meal
4 times 43 29.1
5 times 11 7.4
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Table 2. Descriptive statistics of variables

827

Variables Unit Mean S.D. Min. Max
Sales Thousand won 32,231 32,348 4,224 299,481
Customer satisfaction index Point 3.77 0.39 2.86 4.60
Food cost Thousand won 18,365 18,368 1,887 164,463
Labor cost Thousand won 10,878 10,995 1,540 116,810
Managing expense Thousand won 2,642 5,313 43 51,347
Ratio of regular employee % 339 10.3 7.4 65.7
Ratio of housekeeper % 32 6.0 0.0 432
Meal counts Person 9,575 8,431 567 68,918
Meal price Won 3,506 1,114 2,144 9,392
Food cost per meal Won 1,921 489 1,221 3,683
Contract period Year 5.6 3.4 0.5 13.1
Number of menu items ea 230 84 88 581
Number of lunch menu items ea 141 41 71 283
Use of processed food % 20.4 59 4.7 334
Accuracy of forecasting % 14.0 11.9 0.0 593
Deviation of food cost % 33.1 21.9 0.0 117.7
Accuracy of ordering % 14.8 17.1 0.0 140.2
Number of new menus ea 3.1 2.2 - 11.0
Number of event ea 1.5 1.8 - 11.0
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Table 3. Descriptive statistics of DEA efficiency score

Classification Mean S.D. Min. Max.
Cer score 0.760 0.099 0.553 1.000
Bee score 0.903 0.074 0.714 1.000
Scale efficiency 0.842 0.083 0.621 1.000
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Fig. 2. Efficiency-Profit matrix result.
Pearson =0.609(p<0.01).
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Table 4. Difference of DMU characteristics among matrix groups

Classificati HEHP HELP LEHP LELP Total > |
assification (54) (20) (20) (54) (148) X p value
Factory 32 8 10 29 79
Hospital 6 6 2 5 19
Segment 8.384 0.496™
Office 10 3 6 14 33
Public institution 6 3 2 6 17
One day off per week 36 12 7 23 78
Two days off per week 10 1 4 11 26
Holiday 14.011 0.122™
One day off per month 2 3 4 9 18
No holiday 6 4 5 11 26
Fixed price 36 15 15 52 118 .
Type of 15.426 0.001
contract Fixed fee 18 5 5 2 30
1 time 4 0 2 4 10
2 times 2 3 4 13 22
F
fequency 3 times 24 1 8 19 62 13.434 0.338"
of meal
4 times 19 4 5 15 43
5 times 5 2 1 3 11
1 group(M=20,086) 18 3 6 10 37
Meal count 2 group(M=9,080) 13 4 7 13 37 04 056
(person) 3 group(M=5,750) 1 7 3 16 37
4 group(M=3,382) 12 6 4 15 37
1 group(M=5,012) 24 5 2 6 37
Meal price 2 group(M=3,484) 12 2 7 16 37 20,185 0.001"
(won) 3 group(M=2,963) 11 9 6 11 37
4 group(M=2,566) 7 4 5 21 37
1 group(M=2,581) 18 3 4 12 37
Food cost 2 group(M=1,966) 16 4 6 11 37
per meal 8.829 0.453"
(won) 3 group(M=1,697) 8 8 5 16 37
4 group(M=1,439) 12 5 5 15 37
1 group(M=10.3) 18 5 3 10 37
Contract 2 group(M=7.0) 11 7 9 11 38
period 13.707 0.133™
(year) 3 group(M=3.8) 15 3 5 13 36
4 group(N=1.6) 10 5 3 20 38

™ p<0.01, ™ Not significant.
Meal count, meal price, food cost per meal and contract period are divided quarter(M=Mean).



830

Table 5. Difference managing variables
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Efficiency-profit
Classification Scale F value p value
HEHP HELP LEHP LELP

BCC score Point 0.970° 0.951° 0.864" 0.833¢ 130.565 0.000™"
Operating profit ratio % 159 1.7 10.7° —-3.1¢ 70.907 0.000""
CSI Point 3.86° 4.15° 3.61° 3.59° 15.910 0.000™"
Sales Thousand won 38,652 37,509 29,485 24,871 1.901 0.132"
Food cost Thousand won 20,953 20,738 17,580 15,187 1.020 0.386™
Food cost ratio % 52.1° 53.8 58.5° 59.5" 13.401 0.000""
Labor cost Thousand won 11,230 15,091° 8,849 9,716 1.438 0.234"
Labor cost ratio % 322" 42.6" 31.3° 39.8" 17.837 0.000™"
Managing expense Thousand won 2,777 3,058 2,426 2,433 0.090 0.966™°
Managing expense ratio % 4.9° 6.5" 6.7" 9.1° 6.879 0.000""
Ratio of regular employee % 343 322 324 345 0.422 0.737"°
Ratio of housekeeper % 42 1.7 22 3.2 1.024 0.384"
Meal counts Person 10,499 10,447 9,740 8,266 0.720 0.542"
Meal price Won 4,017° 3,430° 3,240 3,122 7.130 0.000""
Food cost per meal Won 2,039 1,832 1,888 1,848 1.730 0.164™
Contract period Year 6.3 5.8 56 4.9 1.740 0.161"
Number of menu items ea 247 249 215 212 2.145 0.097"%
Number of lunch menu items ea 147 142 140 136 0.696 0.556™°
Use of processed food % 21.4" 17.2¢ 22.9° 19.8% 3.201 0.025"
Ratio of inventory % 52° 6.3" 5.9% 6.9° 4.184 0.007"
Accuracy of forecasting % 12.9 12.8 15.5 15.1 0.460 0.710™
Deviation of food cost % 37.9 36.3 28.8 28.8 2.028 0.113"
Accuracy of ordering % 18.6 10.0 133 133 1.606 0.191™
Number of new menus ea 35 3.1 32 2.7 1.012 0.389"°
Number of event ca 22° L1 1.3 1.2° 4269 0.006"
T p<0.05, 7 p<0.01, 7 p<0.001, ™ Not significant.

*7¢ Means with different superscripts in a row are significantly different by Duncan's multiple test.

o] 2B 538%E AEE 1—";#—%01] v 5% H= B FE-ATY 2FL vE FRE E76ka 917 B o] b

AHgSte] ZfolE Bt 1 Hl&2 aLE A5 1E0] ofr] el o] Htha & ¢ glom, AFE&-15Y A5 Al

=H] @7 741"#

Aol g B
Fol 401792
=0} p=0.001]
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fro] oA ApolE Bla, AmH @he 18 &-159 e E&-F2 B9 A9 agd &t Fda &
5] 2039922 110~1709 = B 2AFET ko FE B/ ATE AoVt oS & F Utk dAHe=
EAAC R FosiA] gt AAl agolM A 5S¢ AEE IFES WE /v 9 E7 #Agle] 3t
g 718 20 R 18009 oo AmHE ARt 9lom, A &g AFeE ERENCH, 1FE OF 1o FEEE
T2 @7l wheh A7 HlEo] MEstaL o2 gt iAol A Ao 2ol Bed Y, Eee 714 AV
Ao S vt & F Utk 18E IFES X ATk & F Uk
TR} 23 Aok 717 E thA Agloy, fojd o= B A JHREE- T s EA4S 2 340 A
o|#] gkt )7 A7 JAHAELE-AFI-ARE 548 ke 370
G WA= 7HE A E AMEE, Alalg, oWIE A Ahe vl B4t 9 A8 gofsta i BEs
A AR Afol & Btk ZF agHE ARSS vy ok FHE] Ak, SHER A S Sl 1F Al &
Al 2 F9HQ1 Aol HolA] o, &7 4 23}o] Table 72 A3t 2z, AA2te] +1& 715
of JgFg nA = U e vy 71 obd e AlF FEA A, o IEE, FlE A S BT A9 0
7ol F-olu 7]er 29lo] A glvka stk 159 ol & FAE Blom ke 27} 17.301, 12.700, 10.507
a5 7FEAES 21% o’ AHgste] A9 153 Afo] 2 p=0.0019] FFoA FZQ1 2ol E KA &9 =
£ Hoom, o] v A vy AAS BT 4 9l M viE, As HE, A HE, & Av]EelA Fo4
Atk 1EE-TF9] 5 AT HE0] 52%= W, ofdl ¢l ApolE How, 13 a5 viEe] & v drte
E AT 223)/92 Eof A& 6.9%, oHME AP 12 & Hopx] FolEe] Eshth
3Rl AZE&-AFe] 15T Aol Bt A8 A g oulste FA9 v 2 &4 H)E
oAM= 1F el 7t gllem, FE(2g) B Al 7|7kl
4. 0¥t JF° £4 24 T 194 Aol7t itk 3 25 F4 @ Alm
DEA &84 A4 A2 W F ul2e Aok o & Bl @lelA A2 253 frold Abels Hled, st
A= o] B4 At wEoR 277 ofd LEY 74 ©Ube 4116802 A3 1Fl Bl 9774
7] WEe] AA ghelMe RS Fusler] 913w Eshen, ARNIE 2469 T AREShaL Itk v el
< AT} FeAua Q2] FEAA 4 AM A sy e v REAFE AR, A, A5 eAkE] p-
< 8l &84, 59 o wEree] IAE A E] 9 0.058] Tl SAA SR FgF Aol & Hlon, oful
d E&-Fe vjEY A0 U3t o2 §&- T e E AP p=0.019] oA F92 2fol& Btk 243
2 BAG AN, e, EeUE 08 7k wal B 32FS O B8 vRE Agsia 3, 71EAE ARy
S AABIATE Table 69 Ve Ao} o] Z2e] Hzp  AlWlF ARS, o[HE A G e Holr] nAE5S BEAI &
TR A fARE 18] &8 e 425%2 etk & AT O v AleE AR FAE 5 o A
£-59 BN 1FEE IS FTH-TE BXOA 37%020  A5EC] Bgsta Aanlek wgtou, 9 AgH|
M7t EE 25 &R Bola EE-ANE 15O U o] Hidske], thekgt vy Algel uhE wEol
BRE9on, E8-9E BAo] &8 IBdAE 32%(16  Bee & F Utk
Table 6. 1’ analysis between matrix groups
) ) Efficiency-profit 5
Classification 2~ value p value
HEHP HELP LEHP LELP Sum
HEHS 34 16 0 0 50
HELS 20 4 0 0 24
E:fggzztym LEHS 0 0 8 17 25 152.813 0.000"
LELS 0 0 12 37 49
Sum 54 20 20 54 148

The ratio which agrees with each group = 42.5%((34+4+8+17)/148).

p<0.001.
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Table 7. Difference managing variables between high & low performance groups

HoMA o} RATHEEEE

Classification Scale High performance Low performance t value p value

BCC score Point 0.969 0.815 17.301 0.000™"

CSI Point 4.10 342 12.700 0.000™"

Sales Thousand won 35,684 24,031 2.189 0.032"

Food cost Thousand won 19,954 14,574 1.537 0.129™

Food cost ratio % 52.6 58.6 —3.489 0.001”

Labor cost Thousand won 11,217 9,344 1.032 0.306"°

Labor cost ratio % 336 39.4 —3.241 0.002"

Managing expense Thousand won 1,763 2,496 —1.063 0.293"

Managing expense ratio % 43% 9.0 —4.201 0.000™"

Operating profit Thousand won 5,457 -829 6.926 0.000™"

Operating profit ratio % 14.9 -2.6 10.507 0.000™"

Ratio of regular employee % 35.8 33.4 1.008 0317

Ratio of housekeeper % 3.4 3.0 0.330 0.743"

Meal counts Person 10,212 7,919 1,274 0207

Meal price Won 4,116 3,139 3.435 0.001"

Food cost per meal Won 2,077 1,831 2.159 0.035"

Contract period Year 6.3 5.1 1.390 0.169"

Number of menu items ea 244 202 2.137 0.036"

Number of lunch menu items ea 145 130 1.503 0.137"%

Use of processed food % 22.8 19.7 2.382 0.020"

Ratio of inventory % 52 6.9 —2.619 0.011"

Accuracy of forecasting % 10.7 15.6 —2.057 0.044"

Deviation of food cost % 335 28.6 1.156 0.252"

Accuracy of ordering % 16.6 1222 1.237 0.220™

Number of new menus ea 34 2.6 1.429 0.158™

Number of event ca 2.4 1.0 2,909 0.005"
T p<0.05, 7 p<0.01, 7 p<0.001, ™ Not significant.
DEA &4 Aoe ddA AxEE i3 x| whebs] det Al 39| vl&o] =30tk F2] @77t ot £ A %9 H]
A F YA, 487) AEES ez 3 B AqoeE & &o] AUlFoes vgton oWE A3 JlgaE ALES B
43 FoE, U7 BF 52 143 aFe] =7l 9 & opeFet vl AP o u U= &S st o,
M= @7 41169 o], AFH] 2,0779 o]/ x| B Y =9 v s w4 2ok A2 &gl 471
fsitta sk st 245 IAES AR 2AF Fefell A 782 w7]a v

7t Askd 4 ] "o M2 & T Ue oWE

5 olEE|A OFY 7HM Mef o] 7ftoln} Qe Aok FA(client)ol] i3 VA #e] Z3l7}

ZF aFd 54 5 e e i dEke eokeld vt A ekt HXE #e] 4 &l 1 FA e dEo
I 2o} 18 E&- 059 a5 37 oS Algshe A 2 o]gHd wat 71240 HAE 9 29 A=Rle FF
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