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Overview

A major policy concern of regulating pollution emitted by national manufacturing industries is the competitive position of the latter on world markets. Does the introduction of environmental regulation bring local factories to move to countries that apply less stringent regulations? This concern is particularly important for GHG emissions due to the global nature of their effects. The issue has generated several applied studies that rely mostly on the factor decomposition approach to identify the roles  played by emission intensity improvement at the industry level, the so-called thechnique effect,and by relative production shift across industries. The technique effect is considered to be good news because industries have adjusted to environmental regulations with little changes in their relative outputs. The local environmental improvement associated with relative production shiftdoes not reveal the worsening conditions that may occur elsewhere. In a recent study, Levinson(2015) analyses the emissions of six pollutants by U.S. manufacturing industries from 1990 to 2008. He finds that the overall decrease in pollution per dollar of shipment ranges from 64% to 77% for the six pollutants and that the technique effect contribute more than 90% of the decrease. Studies of this type rely on aggregate measures of industry output such as value added or shipment value. All the sources of output changes, i.e. new plants, output increase or decrease of existing plants and plant closures, are assumed to have identical effects.
The capacity of a plant to control pollution emission at an  acceptable level can be considered to be a valuable asset. However the costs associated with pollution emission control differ across plants and hence plants get different market values. It is of interest to study how the markets have sorted out these two aspects. The analysis of this topic requires access to plant data. 
The objective of this paper is to conduct such an analysis by measuring the roles played by changes of total output ,  energy mix, energy  intensity of surviving plants, allocation of output across surviving plants, and   plant closure, in the evolution of GHG emissions by the Canadian pulp and paper industry from 2005 to 2013.
Methods

We adapt the industry decomposition index proposed by Levinson(2015) to plant level data to take into account the following factors:
· Industry output,
· Energy mix,

· Energy efficiency of surviving plants,

· Output allocation across surving plants,

· Plant closure.

Results

Total GHG emission of the Canadian pulp and paper plants included in our sample decreased by 42.5% from 2005 to 2013. Contrary to the results obtained by Levinson(2015) on the base of aggegate industry information, the huge output decrease is by far the most significant factor (81.1%) while changes of energy mix, energy efficiency of surviving plants, output allocation across surviving plants and plant closure played minor roles. 
Conclusions

The cost of a plant to control pollution emission is only one of the variables that influences output expansion or contraction, including closure. over time.  Other variables are product mix, costs of factors of production and plant location. In the case of the Canadian pulp and paper industry during the period 2005 to 2013, the was no significant additional GHG emission reduction resulting from plant closure.
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