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Abstract

Obijective: This paper evaluates and analyzes the sustainability of Cost Efficiency (CE) assuming certain prices. While CE
depends on accurate price information, continuous price fluctuations in the real world limit the use of fixed prices to short-
term periods.

Method: In this study, sensitivity analysis has been used to examine the sustainability of CE instead of existing methods
with uncertain prices. In this regard, indicators have been presented to predict the risk of bankruptcy or improvement of the
economic situation of units. First, basic Data Envelopment Analysis (DEA) models and various CE models have been
introduced. Then, using sensitivity analysis, the concept of sustainability cones has been developed and examined in a
practical example.

Findings: The study's results show that assessing the sustainability of CE with firm prices can be an efficient tool in
economic decision-making, forecasting market conditions, and formulating strategic policies. It can also help analysts better
manage risks arising from market fluctuations.

Originality: This study lies in its innovative approach to analyzing the sustainability of CE using firm prices without relying
on conventional models based on uncertain prices, which are sometimes accompanied by challenges and limitations. By
using sensitivity analysis and introducing the concept of "Sustainability Cones," this study provides a conceptual and
operational framework for risk assessment, bankruptcy prediction, and improving the economic position of units. Such an
approach can be an effective and reliable alternative to analyses based on uncertain data and open new horizons in financial
analysis and strategic decision-making,.
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Table 1- Inputs, outputs and price of inputs per unit.

X1 Xy P Py

DMU, 2 7 1
DMU, 3 5 1

DMU, 5 3 1

DMU, 7 2 1 3/8 32
DMU, 3 7 1 3 4
DMU, 5 5 1 3/8 32
DMU, 9 2 1 4 3
DMU, 10 2/5 1 3 4
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Figure 1- Efficiency measure in input space.
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Figure 2- Measuring efficiency in weight space.
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Figure 3- Stability cones of unit B; a. Ideal cone, b. Real improving cone, c. Practical improving cone.
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Figure 4- Geometric description of ideal and improving cones.
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Table 3 - Mutual and compatible units and collusion and bankruptcy indicators.
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