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Al | 9,772| 902,518|1,037,885|10,553,792| 768,989 F1 | 5,300| 63,360| 112,359| 1,667,898 25,599
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D3 896| 41,975 26,008 41,975 26,008 2 | 568| 524,792| 137,175| 5,378,570| 60,762
D4 | 1,148| 175,753| 70,246 175,753| 70,246 I3 | 651| 737,311| 106,843| 5,932,842| 159,801
D5 | 1,729| 213,707| 81,926| 213,707| 81,926 4 | 623 630,675| 106,050| 4,316,075 161,543
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D11| 3,242| 281,776| 420,349| 281,776| 420,349 J3 | 422| 65730 49,018| 368,543| 21,280
E| EO | 3299| 66,727| 51,558| 2,208,555 76,923 J4 | 434| 80,301| 55,869| 432,232| 23,083
El | 3,228| 67,498 55,893 2,321,810/ 67,640 J5 | 410| 91,619 63,058 410,960| 19,254
E2 | 3217| 83,791| 53,886| 2,513,362 75,968 J6 | 380| 131,360| 36,052| 456,448| 20,892
E3 | 3,243| 95856 60,901 2,755,951 69,357 J7 | 369| 164,298| 48207| 495215| 30,093
E4 | 3,352| 108,489 77,300| 3,218,878| 107,171 18 | 371| 10,065 0| 618,512 50,190
E5 | 3,565| 108,489 77,300 2,884,797 92,058 J9 | 394| 495085| 166,969| 392,925| 87,858
E6 | 3,033| 899,669 69,631 3,281,586 93,809 J10| 413| 563,579| 230,854| 1,163,725| 211,878
E7 | 3,480| 839,629| 132,487| 3,984,028 102,215
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DMU | &84 |7#R2&3 | 3] [ DMU | 284 | #2239 | <% | DMU | 284 |27 | £4
A0 | 03761 drs 26 | D8 | 0.1617 irs 62 | H2 | 02798 drs 39
Al | 03891 drs 24 | D9 | 02124 irs 56 | H3 | 0.2865 drs 37
A2 | 04348 drs 19 | D10 | 04796 drs 17 | H4 | 02544 drs 50
A3 | 02826 drs 38 | DIl | 0.5243 drs 14 | H5 | 03307 drs 28
A4 | 02555 drs 48 | EO | 0.3849 drs 25 | H6 | 02578 drs 47
BO | 0.1311 irs 64 | El | 04089 drs 22 10 | 07225 drs 12
Bl | 0.1134 irs 65 | E2 | 04348 drs 19 11 1.0000 - 1
B2 | 02979 irs 34 | E3 | 04612 drs 18 12 | 0.8936 irs 8
B3 | 03193 irs 30 | E4 | 0.5050 drs 15 13 | 09127 drs 7
B4 | 0.3241 irs 29 | E5 | 04318 drs 21 14 | 08338 irs 9
Cco | 02506 irs 52 | E6 | 02646 drs 45 15 1.0000 - 1
Cl | 02779 irs 40 | E7 | 03048 drs 32 16 1.0000 - 1
Cc2 | 02552 irs 49 | FO | 0.1789 drs 60 J0O | 02938 irs 36
Cc3 | 03029 irs 33 | F1 | 0.1833 drs 59 1 | 03117 irs 31
C4 | 03491 irs 27 | F2 | 00074 drs 73 2 | 02268 irs 55
Cc5 | 0.3953 irs 23 | F3 | 00075 drs 72 3 | 02529 irs 51
Cc6 | 02973 irs 35 | F4 | 0.0080 drs 71 J4 | 02617 irs 46
DO | 0.5750 irs 13 | F5 | 00320 drs 70 5 | 02295 irs 54
Dl | 02770 irs 41 F6 | 0.0350 drs 69 J6 | 0.2487 irs 53
D2 | 0.1058 irs 66 | F7 | 0.0380 drs 68 J7 | 0.2664 irs 44
D3 | 0.0856 irs 67 | GO | 07916 drs 11 18 1.0000 - 1
D4 | 0.1753 irs 61 | Gl | 08315 drs 10 J9 | 0.4867 irs 16
D5 | 0.1380 irs 63 | G2 | 09551 drs 6 J10 | 1.0000 - 1
D6 | 02120 irs 57 | HO | 02765 drs 42
D7 | 0.1965 irs 58 | HI | 02687 drs 43
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DMU| YO Y1 Y2 Y3 Y4 Y5 Y6 Y7 Y8 Y9 Y10 | Y11 |Window| Hd | =3
0.3761 | 0.3891 | 0.4348 YO0~Y2 |0.40000

A 0.3891 | 0.4348 | 0.2826 Y1~Y3 |0.36883|0.34762
0.4348 | 0.2826 | 0.2555 Y2~Y4 |0.32430
0.1311{0.1134 | 0.2979 YO0~Y2 |0.18080

B 0.1134 1 0.2979 | 0.3193 Y1~Y3 |0.24353|0.23716
0.2979 | 0.3193 | 0.3241 Y2~Y4 0.31377
0.2506 | 0.2779 | 0.2552 YO0~Y2 0.26123
0.2779 | 0.2552 | 0.3029 Y1~Y3 |0.27867

C 0.25520.3029 | 0.3491 Y2~Y4 |0.30240 | 0.30404
0.3029 | 0.3491 | 0.3953 Y3~Y5 0.34910
0.3491 | 0.3953 | 0.2973 Y4~Y6 |0.34723
0.5750 | 0.2770 | 0.1058 YO0~Y2 |0.31927
0.2770 | 0.1058 | 0.0856 Y1~Y3 [0.15613
0.1058 | 0.0856 | 0.1753 Y2~Y4 |0.12223
0.0856 | 0.1753 | 0.1380 Y3~Y5 |0.13297
0.1753{0.1380 | 0.2120 Y4~Y6 |0.17510

b 0.1380 | 0.2120 | 0.1965 Y5-v7 [0.18217] 26193
0.2120 | 0.1965 | 0.1617 Y6~Y8 |0.19007
0.1965 | 0.1617 | 0.2124 Y7~Y9 |0.19020
0.1617 | 0.2124 | 0.4796 Y8~Y10|0.28457
0.2124 | 0.4796 | 0.5243 | Y9~Y11 | 0.40543
0.3849 | 0.4089 | 0.4348 YO0~Y2 |0.40953
0.4089 | 0.4348 | 0.4612 Y1~Y3 |0.43497
0.4348 | 0.4612 | 0.5050 Y2~Y4 |0.46700

E 0.4612 | 0.5050 | 0.4318 Y3-Y5 046600] 37
0.5050 | 0.4318 | 0.2646 Y4~Y6 |0.40047
0.4318 | 0.2646 | 0.3048 Y5~Y7 |0.33373
0.1789 | 0.1833 | 0.0074 YO0~Y2 [0.12320
0.1833 | 0.0074 | 0.0075 Y1~Y3 |0.06607

F 0.0074 | 0.0075 | 0.0080 Y2-Y4 |0.00763 ) oo
0.0075 | 0.0080 | 0.0320 Y3~Y5 [0.01583
0.0080 | 0.0320 | 0.0350 Y4~Y6 |0.02500
0.0320 | 0.0350 | 0.0380 Y5~Y7 |0.03500
0.7916 | 0.8315 | 0.9551 YO0~Y2 |0.85940

G 0.8315 | 0.9551 Y1~Y3 |0.89330|0.85940
0.9551 Y2~Y4 [0.95510
0.2765 | 0.2687 | 0.2798 YO0~Y2 |0.27500
0.2687 | 0.2798 | 0.2865 Y1~Y3 |0.27833

H 0.2798 | 0.2865 | 0.2544 Y2~Y4 |0.27357 | 0.27920
0.2865 | 0.2544 | 0.3307 Y3~Y5 0.29053
0.2544 | 0.3307 | 0.2578 Y4~Y6 |0.28097
0.7225 | 1.0000 | 0.8936 YO0~Y2 |0.87203
1.0000 | 0.8936 | 0.9127 Y1~Y3 [0.93543

I 0.8936 | 0.9127 | 0.8338 Y2~Y4 |0.88003 | 0.90894
0.9127 | 0.8338 | 1.0000 Y3~Y5 0.91550
0.8338 | 1.0000 | 1.0000 Y4~Y6 |0.94460
0.2938 | 0.3117 | 0.2268 YO0~Y2 |0.27743
0.3117 ] 0.2268 | 0.2529 Y1~Y3 |0.26380
0.2268 | 0.2529 | 0.2617 Y2~Y4 [0.24713
0.2529 | 0.2617 | 0.2295 Y3~Y5 |0.24803

J 0.2617 | 0.2295 | 0.2487 Y4~Y6 |0.24663 | 0.41620
0.2295 | 0.2487 | 0.2664 Y5~Y7 |0.24820
0.2487 | 0.2664 | 1.0000 Y6~Y8 |0.50503
0.2664 | 1.0000 | 0.4867 Y7~Y9 |0.58437
1.0000 | 0.4867 | 1.0000 Y8~Y10]0.82890
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(% 4) BCC Z=oi| ogt DEA =41 Z1}

DMU 84 =4 DMU 84 <=4 DMU 84 =
A0 0.7570 33 D8 0.2055 73 H2 0.9705 17
Al 0.9362 21 D9 0.2897 69 H3 0.8385 28
A2 1.0000 1 D10 0.3885 63 H4 1.0000 1
A3 1.0000 1 D11 0.3877 64 H5 1.0000 1
A4 1.0000 1 EO 0.9820 15 H6 0.9583 18
BO 0.5981 36 El 1.0000 1 10 0.9387 20
Bl 0.4220 56 E2 0.9938 14 11 0.8102 30
B2 0.4549 51 E3 0.9811 16 2 0.7686 32
B3 0.5145 43 E4 1.0000 1 I3 0.7468 35
B4 0.4877 46 E5 0.8804 25 14 0.7804 31
Co 0.3844 65 E6 0.3084 67 15 0.8516 26
Cl1 0.4332 54 E7 0.3785 66 16 0.8935 24
Cc2 0.4036 60 FO 1.0000 1 10 1.0000 1
C3 0.4636 49 F1 0.9430 19 11 0.8326 29
C4 0.4907 45 F2 1.0000 1 12 1.0000 1
C5 0.5136 44 F3 0.4199 57 13 1.0000 1
C6 0.3962 62 F4 0.4027 61 14 0.9430 19
DO 1.0000 1 F5 0.4195 58 15 1.0000 1
D1 0.9272 22 F6 0.4470 53 16 0.4199 57
D2 0.4263 55 F7 0.4045 59 17 0.4027 61
D3 0.7490 34 GO 0.5331 42 18 0.4195 58
D4 0.2965 68 G1 0.5669 39 19 0.4470 53
D5 0.2214 72 G2 0.8454 27 J10 0.4045 59
D6 0.2670 70 HO 1.0000 1
D7 0.2413 71 H1 0.9215 23
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(¥ 5) BCC 28| 2oJst DEA Zze| Time window =4 Zn}

DMU| YO Y1 Y2 Y3 Y4 Y5 Y6 Y7 Y8 Y9 Y10 | Y11 |Window| Hd | 3
0.7570 | 0.9362 | 1.0000 YO0~Y2 |0.89773

A 0.9362 | 1.0000 | 1.0000 Y1~Y3 |0.97873|0.93864
1.0000 | 1.0000 | 1.0000 Y2~Y4 |1.00000
0.5981 | 0.4220 | 0.4549 YO0~Y2 |0.49167

B 0.4220 | 0.4549 | 0.5145 Y1~Y3 [0.46380|0.49544
0.4549 | 0.5145 | 0.4877 Y2~Y4 |0.48570
0.3844 | 0.4332 | 0.4036 YO0~Y2 |0.40707
0.4332 | 0.4036 | 0.4636 Y1~Y3 |0.43347

C 0.4036 | 0.4636 | 0.4907 Y2~Y4 |0.45263|0.44076
0.4636 | 0.4907 | 0.5136 Y3~Y5 |0.48930
0.4907 | 0.5136 | 0.3962 Y4~Y6 |0.46683
1.0000 | 0.9272 | 0.4263 YO0~Y2 |0.78450
0.9272 | 0.4263 | 0.7490 Y1~Y3 |0.70083
0.4263 | 0.7490 | 0.2965 Y2~Y4 |0.49060
0.7490 | 0.2965 | 0.2214 Y3~Y5 |0.42230
0.2965 | 0.2214 | 0.2670 Y4~Y6 [0.26163

b 0.2214 | 0.2670 | 0.2413 Y5~Y7 |0.24323 0.45001
0.2670 | 0.2413 | 0.2055 Y6~Y8 |0.23793
0.2413 | 0.2055 | 0.2897 Y7~Y9 |0.24550
0.2055 | 0.2897 | 0.3885 Y8~Y10|0.29457
0.2897 | 0.3885 | 0.3877 | Y9~Y11 |0.35530
0.9820 | 1.0000 | 0.9938 YO0~Y2 {0.99193
1.0000 | 0.9938 | 0.9811 Y1~Y3 [0.99163

E 0.9938 | 0.9811 | 1.0000 Y2-Y4 [0.99163] ) o\ oo
0.9811 | 1.0000 | 0.8804 Y3~Y5 |0.95383
1.0000 | 0.8804 | 0.3084 Y4~Y6 |0.72960
0.8804 | 0.3084 | 0.3785 Y5~Y7 |0.52243
0.4735 | 0.4546 | 0.4600 YO0~Y2 |0.46270
0.4546 | 0.4600 | 0.4700 Y1~Y3 [0.46153

F 0.4600 | 0.4700 | 0.5359 Y2~Y4 |0.48863 051175
0.4700 | 0.5359 | 0.5500 Y3~Y5 0.51863
0.5359 | 0.5500 | 0.5700 Y4~Y6 |0.55197
0.5500 | 0.5700 | 0.5800 Y5~Y7 |0.56667
1.0000 | 0.9430 | 1.0000 YO0~Y2 |0.98100

G 0.9430 | 1.0000 Y1~Y3 [0.97150|0.98100
1.0000 Y2~Y4 |1.00000

0.4199 | 0.4027 | 0.4195 YO0~Y2 |0.41403 | 0.45623
0.4027 | 0.4195 | 0.4470 Y1~Y3 |0.42307
H 0.4195 | 0.4470 | 0.4045 Y2~Y4 |0.42367
0.4470 | 0.4045 | 0.5331 Y3~Y5 |0.46153
0.4045 | 0.5331 | 0.5669 Y4~Y6 |0.50150

0.8454 | 1.0000 | 0.9215 YO0~Y2 [0.92230]0.93941
1.0000 | 0.9215 | 0.9705 Y1~Y3 |0.96400
I 0.9215 | 0.9705 | 0.8385 Y2~Y4 [0.91017
0.9705 | 0.8385 | 1.0000 Y3~Y5 |0.93633
0.8385 | 1.0000 | 1.0000 Y4~Y6 |0.94617
0.9583 | 0.9387 | 0.8102 YO~Y2 |0.90240
0.9387 | 0.8102 | 0.7686 Y1~Y3 |0.83917
0.8102 | 0.7686 | 0.7468 Y2~Y4 |0.77520
0.7686 | 0.7468 | 0.7804 Y3~Y5 |0.76527

J 0.7468 | 0.7804 | 0.8516 Y4~Y6 |0.79293|0.87097
0.7804 | 0.8516 | 0.8935 Y5~Y7 |0.84183
0.8516 | 0.8935 | 1.0000 Y6~Y8 0.91503
0.8935 | 1.0000 | 0.8326 Y7~Y9 |0.90870
1.0000 | 0.8326 | 1.0000 Y8~Y10]0.94420
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An Efficiency Evaluation of Firms Having Implemented
ERP using DEA/Window in the Retail
and Distribution Industry

Seong-Hyun Baek™ - Kwang-Ho Park™ - Tai-Young Kim"™”

Abstract

This research was undertaken to find out how effectively ERP has been employed by the enterprises
through comparing and analyzing the management performance of each enterprise after introducing
ERP to Retail and Distribution Industry using DEA technique. According to the research results, effi-
ciency evaluation for each site was calculated through input and output factors to find out comparative
ERP system usage efficiency of 10 Retail and Distribution Industry Companies in terms of such fac-
tors as employee, quick assets, inventories, sales revenue, operating income.

This paper confirms that the companies having launched management innovation by aggressively
adopting ERP saw their management efficiency improving consistently, and in the distribution in-
dustry, it took at least 3 years before the effect of ERP introduction on enhancing management effi-
ciency became visible. Furthermore, this paper also reveals that, unlike the manufacturing industry
which was the subject of the previous study, efficiency was not necessarily proportional to the size

of company in the service industry including distribution and export which was the subject of this

paper.

Keywords: DEA, ERP, Window Analysis, Retail and Distribution Industry
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