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Abstract

In recent decades a significant amount of literature has been produced concerned with establishing a link between production efficiency and environmental efficiency with respect to quantitative modelling. This has been mainly addressed by focusing on the incorporation of undesirable outputs or the incorporation of environmentally detrimental inputs. However, while the debate with respect to linear programming based DEA modelling is already at an advanced stage the corresponding one with respect to stochastic frontier modelling still needs considerable efforts. This contribution focuses on the case of biodiversity and the appropriate incorporation in stochastic frontier models to achieve more realistic measures of production efficiency. We use the empirical example of tobacco production drawing from as well as affecting species diversity in the surrounding forests. We apply a shadow profit distance function approach as well as a fixed effects non-radial technique to reveal input specific allocative and output oriented technical efficiency measures as well as measures of environmental efficiency. We also consider functional consistency by imposing convexity on the translog profit function model. Based on a biologically defined species diversity index we incorporate biodiversity either as a desirable output or biodiversity loss as a detrimental input. Beside quantitative shadow price measures the main contribution of the work is the evidence that parametric scores of environmental efficiency are not sensitive to the modelling approach chosen but to the imposition of theoretical consistency on the estimation model. In contrast to earlier stochastic approaches on the producer level our approach can be applied by using any first or second order flexible functional form.
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