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Abstract
In the study several different stochastic frontier methods were considered to
estimate a translog cost frontier function for the sample of Iranian water
distribution utilities over the 2012-2017 period. The inefficiency scores obtained
from the different methods are not found to be robust in their levels and rankings
of the companies. A possible explanation for this lack of robustness can be
found in the different ability of stochastic frontier methods to account for
unobservable heterogeneity. From the methodological point of view the
empirical results show that conventional random effects models tend to
overestimate cost inefficiency since the inefficiency estimates also contain
unobserved heterogeneity. The true fixed effects model proposed by Greene
(20054, b) seems to be able to distinguish between unobserved heterogeneity and
inefficiency but it may underestimate the inefficiency since all time-invariant

effects are treated as unobserved heterogeneity. Therefore, this model seems to
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contribute, at least partially, to the solution of the problem of time invariant
unobserved heterogeneity in the estimation of cost inefficiency.

The results show that the average inefficiency obtained from the integrated data
model is 11%, panel data models by random effects method (RE) is close to
30% and real fixed effects method (TFE) is equal to 10.3%. Therefore, the
results obtained from the TFE model, due to the separation of the unobserved
fixed effects of each company from inefficiency, can be considered a good
approximation of the overall picture of inefficiency of the real cost of Iranian
water and wastewater companies.

Keywords: SFA, cost frontier function, cost inefficiency, water distribution
utilities, true fixed & random effects, price regulation
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1. Incentive Regulation Schemes
2. Rate of return Regulation

3. Price-cap

4. Revenue-cap

5. Yardstick

6. Benchmarking

7. Regulator
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