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Thesis synopsis 
 

The objective of my doctoral thesis is to apply different multisectorial models available 

to analyse the impact that would had on the Catalan economy as a result of the introduction of 

policies designed to reduce emissions of greenhouse effect gases and save energy, and also at 

the same time to improve the environmental competitiveness of both individual companies and 

the economy as a whole. For the purposes of this thesis I have analysed the six greenhouse 

gases that are regulated by the Kyoto Protocol: carbon dioxide (CO2), methane (CH4), nitrous 

oxide (N2O), sulphur hexafluoride (SF6), hydrofluorocarbons (HFCs) and perfluorocarbons 

(PFCs). The range of exercises that I put into practice in this thesis enables us to examine the 

usefulness of the models applied, and allow to analyse questions that are of great importance 

for the future environmental and economic conditions of Catalan society. 

The chapter one contains a brief introduction to computable general equilibrium models, 

describing the different phases that make up the construction of any applied general equilibrium 

model, and the advantages and limitations of this type of models. I also give an introduction to 

the subject of computable general equilibrium models applied to the environment. In the chapter 

two I construct a social and environmental accounting matrix for Catalonia in the year 2001 

(referred to below as NAMEACAT01), which will be used as the numerical basis for all 

subsequent analyses. A NAMEA (National Accounting Matrix using Environmental Accounts) is 

simply a double-entry table in which the rows contain the origins of the economic resources and 

the columns show the uses that economic agents give to the resources concerned. 

In the next chapter, I define a linear model of emission multipliers using the NAMEA for 

the Catalan economy. Like income multipliers, emission multipliers can be divided into own 

effects, open effects and circular effects. This decomposition shows the various channels of 

income generation and how they affect regional greenhouse pollution. 

The chapter four I analyse the economic impact of alternative policies implemented on 

the energy activities of the Catalan production system. Specifically, I analyse the effects of a tax 

on intermediate energy uses, a reduction in intermediate energy demand, and a tax on 

intermediate uses combined with a reduction in intermediate energy demand. The methodology 

involves two versions of the input-output price model: a competitive price formulation and a 

mark-up price formulation.  

In chapter five, I use the model proposed by Roland-Holst and Sancho (1995) to assess 

the economic and social impact of the implementation of different policies to reduce CO2 

emissions and improve, at the same time, the environmental competitiveness of enterprises and 

the private real income in Catalonia. Alternativelly, I also apply a second model, which is an 

extension of the exogenous determination of production in the input-output quantity model 

(Miller and Blair, 1985) to a SAM database. Finally, chapter six summarises the conclusions and 

future research of this study. 
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Input–output analysis of alternative policies imple mented on the energy activities: An 

application for Catalonia  

 

The aim of this paper is to analyze the economic impact of alternative policies implemented on 

the energy activities of the Catalan production system. Specifically, we analyze the effects of a 

tax on intermediate energy uses, a reduction in intermediate energy demand, and a tax on 

intermediate uses combined with a reduction in intermediate energy demand. The methodology 

involves two versions of the input–output price model: a competitive price formulation and a 

mark-up price formulation. The input–output price framework will make it possible to evaluate 

how the alternative measures modify production prices, consumption prices, private real 

income, and intermediate energy uses. The empirical application is for the Catalan economy 

and uses economic data for the year 2001. The combination of a tax on energy uses and an 

improvement in the energy efficiency of the production system is a measure that accomplishes 

both economic and environmental goals, since it has no effects on prices, it has a positive effect 

on private real income and, finally, energy consumption is considerably reduced. 

 

 

Relationship between technological progress, capita l elasticity and emissions of 

industrial pollutants for the production sectors in  Catalonia 

 

As is known, the Kyoto protocol proposes to reinforce national policies for emission reduction 

and, furthermore, to cooperate with other contracting parties. In this context, it would be 

necessary to assess these emissions, both in general and specifically, by pollutants and/or 

among productive sectors. The objective of this paper is precisely to estimate the polluting 

emissions of industrial origin in Catalonia in the year 2001, in a multivariate context that 

explicitly allows a distinction to be made between the polluter and/or the productive sector 

causing this emission. 

Six pollutants are considered, four directly related to greenhouse effect. A multi-level 

model, with two levels, pollutants and productive sectors, was specified. Both technological 

progress and elasticity of capital were introduced as random effects. Hence, it has been 

permitted that these coefficients vary according to one or the other level. The most important 

finding in this paper is that elasticity of capital has been estimated as very non-elastic, with a 

range that varies between 0.162 (the paper industry) and 0.556 (commerce). In fact, and 

generally speaking, greater the capital in the sector, lower the elasticity of capital estimated. 

 

 

 

 

 



 8

Decomposition of emission multipliers in a NAMEA: T he case of Catalonia 

 

This study defines a linear model of emission multipliers through the use of a National 

Accounting Matrix including Environmental Accounts (NAMEA) for the Catalan economy that 

integrates the regional economic information with the greenhouse emissions. As in the model of 

income multipliers, the emission multipliers can be divided into own effects, open effects and 

circular effects. This decomposition shows the different channels of income generation and its 

effects on regional greenhouse pollution. The results reveal significant differences between the 

three gases analysed and they also show important asymmetries at a sectorial level. 

 

 

Exogenous income determination in a SAM model: The Catalan economy towards the 

“20-20-20 European Directive”  

 

At the end of 2008, the European Union (EU) signed the “20-20-20 European Directive”, which 

is a climate change agreement that pledges to reduce the Union’s greenhouse gas emissions 

by 20% before 2020. Additionally, this agreement also stipulates that 20% of the energy used in 

Europe has to come from renewable sources, and that energy efficiency has to be improved by 

20%. The objective of this paper is to quantify the economic impact of an adaptation of the 

Catalan emissions to the European regulation through the use of a multisectorial model based 

on a social accounting matrix (SAM) database. Specifically, we extend the exogenous 

determination of input-output production to a SAM framework to show the reduction in the level 

of endogenous income of the model needed to reduce emissions by 20%. With this analysis we 

quantify the degree of adjustments in the economic agents if the emissions levels are reduced 

to the level established by the EU policy. Our results suggest that the reduction in the income of 

those more polluting agents, would succeed in reducing total CO2 equivalent emissions. This 

would enable us to comply with the agreement signed by the European Union. However, 

despite these positive effects to the atmosphere, the economic impacts would be very distorting 

and very asymmetric individually on the different agents involved.  

 

 

Homogenization in a Leontief (or Leontief - Sraffa)  type System 

 

With a Leontief´s (or Leontief - Sraffa)  type system given, it is proven that it can be turned into 

another structurally equivalent one that we will call homogenized system in which the 

technological matrix  A   as well as Leontief's inverse have the mathematical relevant properties 

related to the maximum eigenvalue  a   of  A .  Matrix   ( )AI Π+− 1 ,     1
1

0 −<Π≤
a

     

have columns dominant diagonal.  
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   It is necessary condition for a homogenized system that the relative prices in the sense 

Sraffa remain invariant when modifying the kind of benefit, that the direct labour coefficients are 

equal. In like manner for this type of systems, the ratio between the sum of the goods that 

compose the surplus and the sum of the goods used as production means, fits with the 

maximum rate of benefit   1
1~ −=Π
a

,   is what Sraffa called  "pattern reason "  ( global )  in his 

Pattern System. 

 

 


