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Abstract

Purpose: In this paper, the combined model for determining capacity utilization by considering inputs and outputs based on efficiency
is discussed and the loss due to the lack of suitable use of capacity utilization is also calculated.

Methodology: The current research is practical in terms of the type of purpose and fundamental in terms of the type of study. The
capacity utilization evaluation method is based on data envelopment analysis model which is suitable for evaluating efficiency and
function and it also has the ability to designate the capacity utilization. In the present models, the capacity utilization evaluation method
is stated by assuming the possibility of changing all inputs/outputs with a multiplicative constant (Radial model) or assuming a distinct
change in all factors affecting production. But in reality, some inputs/outputs might change radially and some of them non-radially in
organizations and companies. In this article, a new model is submitted to designate the capacity utilization. It measures the capacity
utilization simultaneously in the presence of radial and non-radial factors; furthermore, it has the ability to detect losses caused by any
of the items such as the price of outputs/inputs or amount of output deficit and input surplus and it is a suitable model for evaluating
the capacity utilization in practical and real issues.

Findings: The proposed approach in this article combines the points of the CCR radial model and the SBM non-radial model with
the aim of determining capacity utilization and not just measuring efficiency, and with its help, we can evaluate the capacity utilization
with the presence of non-radial data in addition to the radial data. In a case study of twelve hospitals with a fixed input of a doctor,
and a variable input of a nurse and two outputs of outpatients and inpatients, it was observed that by eliminating the variable inputs
in the presence of radial and non-radial outputs, there is no improvement in efficiency. On the other hand, the results show that some
hospitals should improve the use of their capacity, and in some hospitals, by increasing the number of nurses, the number of
outpatients or inpatients can be increased and the performance of hospitals can be improved. Then, using efficiency analysis, the
inefficiency factor and its amount were determined. The combined model shows a lower number of inefficient units than the output-
oriented BCC model.

Originality/Value: In this article, the combined model of capacity utilization in the presence of radial and non-radial indicators is
presented, which can be an introduction to the presentation of DEA models of capacity utilization under different input and output
conditions.
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Table 2- Technical capacity utilization.
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Table 3- Decomposition inefficiency.

" B B ey B B, B ¢ PMU

0 0 0 1 0 0 0 1 A
0 0 0 1 0 0 0 1 B
0.284 0.284 0 1 0.163 0.163 0 1 C
0.107 0.107 0 1 0 0 0 1 D
0.342 0 0342 1.684 0.342 0 0342 1.684 E
0.382 0.317 0.065 1.130 0.164 0.163 0.001 1.002 F
0.091 0.091 0 1 0.001 0 0 1 G
0.308 0.177 0.130 1.216 0.219 0.052 0.167 1.334 H
0.011 0.011 0 1 0.011 0.011 0 1 |
0.224 0.208 0.016 1.032 0 0 0 1 J
0 0 0 1 0 0 0 1 K
0 0 0 1 0 0 0 1 L
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Table 4- Price-based data set.

Vor x5 Trems X ke, XD Sa MU
180900 55000 15100 20 A o+
90000 60000 10480 19 B
121000 76800 14400 25 C
252000 108000 20160 27 D
201300 37600 11060 22 E
351000 98900 20400 55 F
290400 118800 23500 33 G
280000 63840 17510 31 H
290000 66500 18544 30 |
260000 102500 20100 50 J
360150 140400 24480 53 K
360000 73750 19880 38 L 'q
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Table 5- Profits and losses. 'iS
Sgu obs
Total . * "~ " " N
L L L ¢ 67 ¢ G o
0 0 0 0 220800 220800 220800 220800 A *
0 0 0 0 139520 139520 139520 139520 B
122430 68732 0 53968 305830 237098 237098 183400 C
0 0 0 0 339840 339840 339840 339840 D
26372 26372 0 0 254212 227840 227840 277840 E
46570 46570 0 0 476070 429500 429500 429500 F
0 0 0 0 385700 385700 385700 385700 G
43442 24649 5931 23863 369772 345123 339193 326330 H
0 0 0 0 337956 337956 337956 337956 |
121230 56312 0 64918 463630 407318 407318 342400 J
0 0 0 0 476070 476070 476070 476070 K
0 0 0 0 413870 413870 413870 413870 L
360044 222635 5931 131478 e
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Table 6- Comparisons of current and maximum profits.
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ol 60 e Jen 9y e ey
0 180900 55000 15100 180900 55000 15100 A
0 90000 60000 10480 90000 60000 10480 B
122430 231686 92858 18714 121000 76800 14400 C
0 252000 108000 20160 525000 108000 20160 D
26372 201300 69415 16503 201300 37600 11060 E
46570 360150 140400 24840 351000 98900 20400 F
0 190400 118800 23500 290400 118800 23500 G
43442 280000 117750 21978 280000 63840 17510 H
0 290000 66500 18544 290000 66500 18554 |
121230 360120 127070 23560 260000 102500 20100 J
0 360150 140400 24480 360150 140400 24480 K
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