Accepted Manuscript L e
Economic Analysis
and Policy

Internalising external environmental effects in efficiency analysis
The Swedish pulp and paper industry 20002007

Eva Alfredsson, Jonas Mansson, Peter Vikstrom

PII: S0313-5926(16)30012-1 o
DOI: http://dx.doi.org/10.1016/j.eap.2016.05.002
Reference: EAP 108

To appear in:  Economic Analysis and Policy

Received date: 31 January 2016
Revised date: 4 May 2016
Accepted date: 7 May 2016

Please cite this article as: Alfredsson, E., Mansson, J., Vikstrom, P., Internalising external
environmental effects in efficiency analysis. Economic Analysis and Policy (2016),
http://dx.doi.org/10.1016/j.eap.2016.05.002

This is a PDF file of an unedited manuscript that has been accepted for publication. As a
service to our customers we are providing this early version of the manuscript. The manuscript
will undergo copyediting, typesetting, and review of the resulting proof before it is published in
its final form. Please note that during the production process errors may be discovered which
could affect the content, and all legal disclaimers that apply to the journal pertain.


http://dx.doi.org/10.1016/j.eap.2016.05.002

| nternalising exter nal environmental effects
In efficiency analysis

The Swedish pulp and paper industry 2000-2007

Eva Alfredsson® Jonas Mansson®, Peter Vikstrom?

* Corresponding author: Jonas.mansson@Inu.se, Tel: +46-470-708785,
2 The Swedish Agency for Growth Policy Analysis, Studentplan 3, 831 40 Ostersund, Sweden
® Linnaeus Universi ty, Department of Economics and Statistics, 351 95 Vaxjo, Sweden

Abstract

This paper investigates the efficiency in the Swedish pulp and paper industry using national
account data. By using a directional distance function approach we are able to investigate
different aspects of efficiency relating to the direction of scaling. In the first analysis, desired
output (pulp and paper) and undesired output (pollution) are considered equally important.
This analysis shows that there is a 12% potential to simultaneously reduce pollution and
increase the production of pulp and paper. In the second analysis, only undesired output is
considered. The analysis shows an average potential reduction in pollution of 22%. If, on the
other hand, this potential is computed in terms of desired output, keeping undesired output
constant, the average potential increase in desired output is 14%. In a fourth analysis we
discuss the potential to evaluate the costs of environmental regulations using the DEA
methodology. Finally, our paper demonstrates that data from national accounts can be used to
investigate different aspects of environmental efficiency.
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1 Introduction
In this study we use official Swedish environmental account data to explore various aspects of

efficiency accounting for both desired and undesired output. The industry in the study is the
Swedish pulp and paper industry. The desired outputs are pulp and paper and the undesired

outputs that are included in this study are emissions of carbon dioxide and sulphur dioxide.
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