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Purpose: This paper aims to illustrate the use of centralized data envelopment analysis with the
variable return to scale in resource allocation at different wards of hospitals based on efficiency.

Design/methodology/approach: Data were collected from the statistics unit, accounting unit and the
hospital infection unit for 31 clinical wards in Alzahra hospital, Isfahan, Iran, in the last quarter of
2011. The input sets represented by the number of beds, number of physicians, number of nurses and
the physical space allocated to the ward, are used in the analysis. Three output sets consisted of the
number of inpatients, beds turnover, beds occupancy ratio, and the number of consultants provided by
the ward to represent the performance and activity of the ward. The radial centralized DEA based on
the input-oriented and variable return to scale model was applied using MatLab software, to find out
how to reallocate the hospital resources to the wards.

Findings: The values of inputs and outputs obtained from the centralized DEA model helps the
centralized decision-maker to take the right remedial actions for continuous improvement. The
findings indicated that in this study the total number of active beds is proposed to be decreased from
739 to 343.99, the total number of physicians from 399 to 391.51, the total number of nurses from
1258 to 1239.21, and the total allocation of space to the wards from 19010 to 15668.69 square meters.

Research limitations/implications: The proposed approach is rather simple and it can easily be
extended in different directions, allowing, for example, the consideration of joint constraints, goals,
bounds on the changes of inputs and outputs, or on the allocated resources, but then one must be
aware that such constraints are specifically defined for the case study and may be different in other
hospitals. In this study, two constraints were considered to control the number of allocated nurses to
two wards: ED and ICU, based on the current standards. Also, the proposed model was based on the
criteria for which the data was available. It is clear that a centralized resource allocation approach
implies a subordination of the behaviour of individual units to the goals of the system as a whole.
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Practical implications: The results of the proposed centralized DEA model based on the performance
criteria provide useful managerial implications for the resource allocation of hospital wards. The
study proves the usefulness of centralized DEA as a decision-making tool in the health sector. Also,
instead of reducing the inputs of any ward, the total input consumption of the wards is reduced, and as
it is guaranteed, the total output production does not decrease.

Social implications: Public health and way to provide health care is an important issue in all
countries, and health care providers trying within an existing resource, to provide the highest quality
care. Allocating the resources in hospital wards based on the proper criteria increases the quality of
the care and the efficiency of the healthcare sector.

Originality/ value: Many prior DEA studies have focused on health care efficiency. This paper is
probably one of the first attempts that use a centralized model to analysis different hospital wards
efficiency. Since resource allocation mechanisms can be influenced by the behaviour of the
organization, the optimal allocation of a resource based on the needs is an important task of the health
system. Furthermore, selecting the most appropriate set of input and output criteria is an important
step in any efficiency measurement study.
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