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Abstract

Calculating the precise quantity of outputs plays an important role in accurately
estimating the total factor productivity (TFP) as the ratio of the output index to the
input index. The production of all goods and services is often accompanying with
undesirable by-products. Failure to consider the by-product output in the estimation
of TFP index of a firm can cause a significant distortion in the calculation of the
index. This article, investigates the effect of waste production and greenhouse gases
as an undesirable by-product on the estimation of the TFP of 24 I1SIC two-digit code
activity over the period of 2002-2020, using Malmquist, Leuenberger, and
Malmquist indexes. The results show that there is a significant gap between the
estimations of the two models. The findings of the Wilcoxon test confirm the
existence of a significant difference in the estimations. According to this test, the
undesirable output has a statistically significant effect on the TFP estimations.
Therefore, considering the undesirable output provides a more reliable estimate of
TFP. Based on the findings of this study, the average TFP without taking into
account the undesirable output of the selected industry was equal to 1.03. That is,
the average productivity has increased annually by 3 percent over the period while
considering the undesirable output as expected, the annual average of TFP decreased
to 0.984. This means there is a significant 4% negative gap in the annual
productivity estimate. The results of this research provide important empirical
evidence on the importance of paying attention to the correct calendar in calculating
productivity for Iran's manufacturing industry and Iran's National Productivity
Organization as the regulator of measuring and improving the country's productivity.
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