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Influence of energy costs on competitiveness can be 
estimated for an industrial sector : Paper Industry 
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Ø  Higher energy costs reduce national paper exports :  
    Demonstration and quantification based on more than  
    11000 observations 

 
Ø  A relative rise of 10 % in electricity or in fuel costs (all else  
    constant) results respectively in a 0.9% (elec.) or 1.4% (fuel)  
    decrease in exports, in average. 



Motivations : How industrial sectors are impacted 
by energy or environmental policies ? 
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•  Focus on one energy-intensive sector : Paper industry  
 A methodology applicable on other industrial sectors 

Increased Role of 
Energy on 

Competitiveness 

Energy-
intensive 
sectors 

Plants closures 
and relocations 

in Western 
Europe 

New energy 
sources in 

other 
countries 

Asymmetries in 
environmental 

policies  



A econometric gravity model to evaluate 
paper bilateral trade 

Ecole des Mines Paris  
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•  Scope of the study 
Ø  All types of paper and paperboards products (Section 48 of HS.96) 
Ø  32 developed and emerging countries across the World (94% of World production in paper) 
Ø  Period: 1995-2006 / To avoid global economic crisis period 

•  Related literature on the paper industry trade and location 
Ø  Analysis of location determinants based on classical trade theory (Heckscher-Ohlin) 

•  (Bonnefoi and Buongiorno, 1990; Leamer, 1984; Lundmark, 2010; Trefler, 1993) 
Ø  Or on industrial organization and international trade economics 

•  (Bergman and Johansson, 2002; Lundmark, 2001) 
Ø  Gravity models focused on trade flows in forest products 

•  (Kangas et al., 2003; Karikallio et al., 2011) 

•  Our research : To introduce energy variables in a gravity model 
Ø  Energy costs ($/ton) : Price ($/toe)* Consumption per ton (toe/t)  
Ø  All types of energy, excepted biomass 
Ø  Energy costs in the exporting country / Energy costs in the importing country 



•  Theoretical framework : Eaton & Kortum (2002) / Levchenko & Zhang (2011) 
Ø  Ricardian model to interpret bilateral trade in gravity models 
Ø   Market shares are determined by national productivity, trade barriers and production costs 

•  Standard form of the gravity equation 
Ø  F : Bilateral trade flows in value (000$2005) | Y : countries’ GDP | d : distance between countries  

Ø   Add variables on relative electricity and fuel costs per ton of paper produced between      
     the exporting and importing countries 

Ø   Additional dummy variables : common official language, frontier or regional free trade  
     agreement 

 
•  Estimation methodology 

Ø  Usual methods of panel data : OLS, fixed (FE) and random (RE) effects for each country-pair 
Ø   A method recommended by Fratianni et al. (2010) : Combination of fixed (country and year)  
     and random effects (country-pair) 
Ø Time invariants are added | Robust standard errors | Only 3.8% of zero values for bilateral flows 
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Econometric specification 
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Data 
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Estimation results 



An application : To measure energy efficiency impact on 
   international competitiveness 

Ecole des Mines Paris  8 

Impact on export values for paper products from France 
to Germany of a relative gap in energy efficiency 

(Reference year : 1995) 

Impact on export from France to Germany 
Energy intensity in France 
Energy intensity in Germany 
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For the French paper industry, reduced improvements in energy 
efficiency has lead to a loss of about 36 M€ of exportations in 2006 
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Next step : To extend this analysis to other energy intensive   

  industries (e.g. Iron and steel industry) 

Ø  Demonstration and quantification of energy costs effects 
on the competitiveness  

•  One of the most energy-intensive sectors : the paper industry 
•  Higher energy costs in the exporting country, relatively to the 

importing country, decrease the level of paper exports  
•  Negative Elasticities : -0.9 for electricity / -1.4 for fuels 

 
Ø  Results helpful to the design of an energy policy 

•  Energy costs a relevant issue for the paper industry competitiveness, 
but may not be the deciding factor 

•  Importance of raw materials prices, local market features and 
efficiency of the production process 

•  To balance benefits and costs of energy efficiency improvements 
 

Main Results  
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Thank you! 
 

Questions and suggestions? 
 

Email: mathieu.bordigoni@edf.fr  
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