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Abstract

The objective of this study was to suggest a new efficiency measurement indicator for evaluating the menu management
efficiency of decision making units(DMUs) in contract-foodservice operations and to determine the relationship between
the DEA(data envelopment analysis) menu efficiency score and menu factors. The results of applying DEA revealed
relatively efficient types of service and frequency of meals. The efficient service was shown as a self-service type that
operates Monday to Saturday. The considered menu factors included meal price, food cost per meal, meal counts, number
of menu items, use of favorite menu use, forecasting error, accuracy of ordering, ratio of inventory, ratio of food loss,
use of processed foods and use of prepared vegetables are considered. There were significant correlations between the
DEA score and meal price, meal counts, number of menu items, ratio of food loss, accuracy of ordering and use of
processed foods respectively. According to the regression results, menu price had a positive influence on the DEA menu
efficiency score, and food cost per meal and the use of prepared foods had negative influences respectively.
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Fig. 1. Research model.
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Fig. 2. Menu management variables in operation process.
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Table 1. Effect of menu management indexes to outputs

Process Index Hypothesis Food cost Profit Satisfaction
Object DEA score Increase down up up
Meal price increase down up up
Food cost per meal increase up down up
Menu planning Meal counts Increase down up down
Number of menu items increase up down up
Use of favorite menus incréase up down up
Forecasting/Decide portion size Forecasting error Increase up down down
Accuracy of ordering increase down up down
Inventory/ Ratio of Inventory increase up down up
contirm order Use of prepared vegetables increase up down down
Use of processed foods increase up down down
Monitoring Ratio of food loss increase:- up down up
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Table 3. General characteristics of units

Classification N(138) %

One day off per week 36 26.08

Holiday Two day off per week 39 28.26

No holiday 63 45.65

Self-service 115 83.33

Service Tray-service 5 3.62
type

Mixed service 18 13.04

1 time 18 13.04

Frequency 2 times 37 26.81

of meal 3 {imes 46 33.33

4 times 37 26.81
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Table 4. Descriptive statistics of inputs & outputs

Varniables Unit Mean S.D. Median Min. Max.

DEA Score of menu efficiency point 38.45 19.99 35.38 5.23 100.00

DEA Score of menu efficiency

(Log transformation) point —-0.1835 —-0.2616 —-1.2582 —-1.2582 4.0000
EBITDA thousand 3,380 3,753 2,234 119 29,244
Menu satisfaction index point 3.63 0.37 3.58 243 4.40
Food cost thousand 14,561 11,172 11,273 2,097 65,991
Meal Price won 3,346 1,325 3,000 2,000 13,653
Food cost per meal won 1,684 544 1,560 1,068 5,579
Meal counts(month) person 8,719 6,207 7,198 1,320 34,842
Number of menu items ea 111 39 109 32 213
Use of favorite menus % 21.76 4.03 21.30 9.38 39.02
Forecasting error % 11.02 3.44 9.05 0.00 46.08
Ratio of food loss % 5.70 2.64 5.72 0.79 17.36
Ratio of inventory % 7.64 1.73 7.79 0.60 11.64
Accuracy of ordering % 17.09 14.54 14.26 0.07 90.03
Use of prepared vegetables %o 8.18 4.01 9.45 0.00 15.01
Use of processed foods % 2.94 1.08 2.91 0.65 6.64

Table 5. Difference of DEA menu efficiency score by characteristics of units

Classification N (138) Rank Mean S.D X’ p-value
One day off per week 36 87.11
Holiday Two day off per week 39 59.53 2.196 0.827 10.008 0.007"
No holiday 63 65.61
Self-service 115 77.23
Service type Tray setvice 5 49.80 1.297 0.688 3.374 0.185
Mixed service 18 57.50
1 time | 18 97.00
F:;;‘:fmy of ) fimes 37 60.74 2.739 0.999 11.711 0.008"”
3 times 46 71.75

" p<0.05, 7 p<0.01.

He| B4t 292 FHgdhe vlwy AAlrt Skl Aa Aol o, FAo|Y ANHET= @yt 2 Holet
AS3AY AE Belstes oE o] o] AFEH] A 9] Fzof FEs AL 59 71U E 29317] &l v
Ho| F7letn, weba] AFH], FI4, DEEZ A& “94 5 glo] AALE AT 5 o vl vhFd digh

DEA W7 &84 AS$7) oAty B 4 Q) vk = 2o e = 9lom, AR Tk folsl] B0
1~23] F5-& AAsPAA 49 AlFste FHe 29X %EOPé T Ut

o [ N
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Fig. 3. Positioning map by characteristics of units. T3 A= ARAE AEe AR o3} JAU3E Gl

Table 6. Correlation between variables

Meal Food cost Meal Number User of  Fore Ratio Ratio Accuracy Use of Use of

e per counts of menu favorite  casting of of of prepared processed
P meal (month)  items menus error food loss inventory ordering vegetables foods
Meal price 1
Food cost per 0923”1
meal
Meal counts .
(month) 0.214 0.100 1
Number of 0038 0050 0543 1
menu 1tems

User of favorite
menus

-0.165 -0219" -0213" -0.180* 1

Forecasting error —0.158 —0.143 0.005 -0.002 0.154 1

Ratio of ~0277" -0.158 0402 0053 -0071 -0022 1

food loss

Ratio of ~0.233" -0243" -0.169° -0009 0037 -0022 -0022 1
mventory

Accuracy of

: 0.187° —0.099 —0283 —0.124 0.074 -0.013 -0.020 0.127 1
ordering

Use of prepared

0.035 0.082 -0.056 -0.007 -0.134 -0.058 0.008 0.142  —0.080 1
vegetables

Use of processed

foods -0.233" —0.149 0201° =-0.005 —0.071 0.043 0.106 0041 -0303"  0.084 1

DEA menu
efficiency 03207 0.062 -0414" -0.199° 0.093 —0.131 -0345" -0.051 0253 -0.057 -0329
SCOre

" p<0.05, Tp<0.01.
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Table 7. Influence on DEA menu efficiency score

Variables B S.D 8 t-value p-value
Constant 0.812 0.465 1.745 0.083
Meal price 0.001 0.000 1.438 7.561 0.000"
Food cost per meal —-0.002 0.000 -1.326 -7.389 0.000"
Meal counts(month) 0.000 0.000 —0.119 —1.269 0.207
Number of menu items 0.000 0.001 -0.028 —0.350 0.727
Use of favorite menus 0.000 0.011 -(.001 —0.013 0.989
Forecasting error —0.005 0.005 0.063 -0.975 0.332
Ratio of food loss -0.017 0.018 -0.067 —0.902 0.369
Ratio of inventory -0.012 0.026 -0.032 -0.459 0.647
Accuracy of ordering —0.002 0.003 —-0.035 —0.498 0.619
Use of prepared vegetables 0.000 0.040 0.000 0.005 0.996
Use of processed foods ~-0.030 0.011 -0.185 —2.675 0.008"

R : 0452, F=11292(p=0.000), Durbin-Watson : 2.061.

Dependent variable : DEA menu efficiency score(Log transformation).

" p<0.05, “p<0.01.
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