

Overview

The biofuel use is characterized by a growing trend all over the world. Today, the European automotive fuel consumption is about 300 million of tons. According to the Biofuels Directive 2003/30/EC, biofuels are now blended with automotive fuels in European Union. Presently, there is a minimum biofuel incorporation rate for automotive fuels. The target is 5.75% by energy content for 2010. Following these imposed objectives, biofuels production was developed as well as new industries, which transform raw agricultural material like wheat or rapeseed in biofuels like ethanol or biodiesel. These industries have to choose their production capacity among different unit sizes depending on their processing system, their supply area and their potential sales to the oil refining sector.

In this article, our concern is the economic analysis of the efficiency of these industries by studying the relation between their total production costs and their production capacity. The methodology consists in using frontier functions which estimate the best practices and then the efficiency level of each transforming industry by comparison. We aim to determine the proper production capacity under different scenarios.

The paper is organised as follows : the first section is dedicated to an empirical analysis of the biofuel production in Europe, the second section describes the frontier function method chosen for our study and the results are presented in section three. In this section, we discuss the possible return to scale effects corresponding to different scenarios. Finally, the results are summarized in the conclusion.

Methods

The objective is to build a frontier function dealing with the transformation part of the biofuel production. The aim is to make a relation between their capacity and their business context. Depending on their production costs it is more or less relevant to invest in production capacity. Here, we used a stochastic parametric approach in which the error term has two components: a Gaussian error term for the noise around the frontier and a half-normal term for the inefficiency. 

We analyze the inefficiency effect according to several technical and economic factors (raw material, processing system, geographical area, etc.). Then, the results of the frontier analysis are used to make the coupling between our biofuel transforming industry and the refining sector in a global biofuel production model.

Results

The frontier function analysis has been performed on the two hundred biofuel transforming industries (biodiesel and bioethanol) in the European Union (referenced from IFQC, F.O.  Licht's and data from industries). From a first statistical analysis, we have observed that their production capacity varies between 50,000 tons and 450,000 tons. This wide range points out the size effect on the industrial profitability. In the considered production costs, we include the investment and operating costs of the unit depending on the production capacity, the input prices and the transport costs based on resources and sales locations. Here the transport costs of the resources and the sales are internalised. Indeed, the interest of industries is to be close to input locations and refineries. If they are near to resources, it decreases their input purchasing costs by reducing the transport costs, and in the same way, being close to sale locations increases their competitiveness by decreasing the purchasing price of refineries. We have carried out the test on recent years on different European regions for the different kind of transforming industries (bioethanol and biodiesel).

Conclusions

Making biofuels include using mostly agricultural resources, which are limited to the yield per hectare and to the arable areas. Therefore, industries with high production capacity purchase input very far from their industrial site, which affects their efficiency. So increasing the minimum biofuel incorporation rate through European Directive could involve some strong improvement to reduce the raw material transport cost.
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