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ABSTRACT

Purpose: This study proposed a DEA (Data Envelopment Analysis)-based stepwise benchmarking target se-
lection for inefficient DMU (Decision Making Unit) to improve its efficiency gradually to reach most efficient
frontier considering resource (DEA inputs and outputs) improvement preferences.

Methods: The proposed method proceeded in two steps. First step evaluates efficiency of DMUs by using
DEA, and an evaluated DMU selects benchmarking targets of HCU (Hypothesis Composit Unit) or RU (Real
Unit) considering resource improvement preferences. Second step selects stepwise benchmarking targets
of the inefficient DMU. To achieve this, this study developed a new DEA model, which can select a benchmark—
ing target of an inefficient DMU in considering inputs or outputs improvement preference, and suggested
an algorithm, which can select stepwise benchmarking targets of the inefficient DMU.

Results: The proposed method was applied to 34 international ports for validation. In efficiency evaluation,
five ports was evaluated as most efficient port, and the remaining 29 ports was evaluated as relative inefficient
port. When port 34 was supposed as evaluated DMU, its can select its four stepwise benchmarking targets
in assigning the preference weight to inputs (berth length, total area of pier, CFS, number of loading machine)
as (0.82, 1.00, 0.41, 0.00).
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Conclusion: For the validation of the proposed method, it applied to the 34 major ports around the world
and selected stepwise benchmarking targets for an inefficient port to improve its efficiency gradually. We
can say that the proposed method enables for inefficient DMU to establish more effective and practical bench-
marking strategy than the conventional DEA because it considers the resource (inputs or outputs) improvement
preference in selecting benchmarking targets gradually.
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Table 2. Descriptive statistics for inputs and outputs of 34 ports

Resource Min Max Mean Stapdgrd
deviation
Berth length 181 15,585 4,054 3,210
nout Total area of pier 105,000 7,156,000 1,697,593 1,524,231
npu
P CFS 5,000 1,535,000 161,850 288,312
# of loading machine 8 1,955 363 369
Outout # of unloading containers 46,393 7,180,397 1,280,869 1,639,527
utpu
P # of loading containers 44,537 7,386,658 1,290,066 1,650,742
3470 gure] oA &&d W7t A3 Table 33 2t
Table 3. Relative efficiency result of 34 ports
Port No 1 2 3 4 5 6 7 8 9 10 11 12
Port Hong Singa Kaohs Rotte ww YOko  Los
Name B Ham - g Ant New D Kee
efficiency | 1.000 1.000 1.000 0.297 0.818 0.260 0.369 0.492 0.152 0.147 0.421 0.319
Port No 13 14 15 16 17 18 19 20 21 22 23 24
Port Tanjun  Port - Hampt Charle Melbo La

Ma™"  Oak™" Sea™ e Col™  Ban o
Name g P K™ on R™ ' o Sp™

efficiency | 0.183 0.213 0.184 0.559 0.233 0.924 0.303 0.281 0.339 0.281 0.217 0.389
Port No 25 26 27 28 29 30 31 32 33 34

Laem . e SoUtha . DBarce Je o Khor
Qin™™” o Qg arc Je Sy Vale™™

Port

Nam e Cha****

efficiency | 0.310 1.000 0.670 0.441 0.752 0.207 1.000 0.055 0.510 0.149
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Table 4. The preference weight assigned to the inputs

Inputs Berth length Total area of pier CFS # of loading machine

w; 0.82 1.00 0.41 0.00
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Figure 3. Stratification result of 34 ports

Table 5. Result of stepwise benchmarking targets(HCU and RU) for port 34

; Benchmarking target (HCU)
Stepwise
. Benchmarking
Bencrlw\lmarkmg Berth Total area of CFS # of loading target (RU)
0. length pier machine
1 1,491 1,659,200 14,494 157 Port 21
2 1,400 1,659,200 14,201 146 Port 29
3 1,400 1,659,200 13,965 139 Port 5
4 1,387 1,659,200 13,704 124 Port 2
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