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MOTIVATION

Decoupling economic growth and carbon emissions.

A fundamental issue that deserves our attention.

MAIN OBJECTIVE

To drive our attention to the fact that economic growth in itself does not 
offer a solution to environmental problems as long as reductions in CO2
emissions will not occur during the normal course of development.

That conclusions should raise some concerns about the distributional
consequences of policies to reduce emissions
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energy and carbon efficiency as main contributors to lower carbon intensity in developed countries 

Flawed believes?
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The graphical representation of the Environmental Kuznets Curve (EKC) hypothesis
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ANTECEDENTS

The Environmental Kuznets Curve (EKC) hypothesis. 

Theoretical foundations based on three effects: 

the scale effect
the structural effect
the abatement effect

The Pollution Haven Hypothesis.

Greater international trade and stricter environmental regulations in rich countries may 
contribute to the structural changes:

by outsourcing the production of pollution intensive products abroad
but their consumption structure remains unchanged
thus reinforcing the EKC Hypothesis (by “greening” their production structure)
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The empirical evidence on EKC (I)

Our sample is a balanced panel for 15 OECD countries during the period 1980 to 2004.

We perform a regression of per capita CO2 on:

• Per capita GDP and its square.

• energy prices (coal, gas, oil products). In particular we use “end user” prices for 
industry and household, thus including taxes and other policy decisions impacting 
on prices and the energy mix (i.e., environmental regulations, price controls, 
indicative planning on production capacity, “feed in” tariffs for renewables).

• The domestic production share on total energy (coal, gas, oil, renewables) in an 
attempt to account for structural energy constrains.

• Year dummies and country trends have been included.

Our fixed effect econometric model was unable to find any evidence in favor of the EKC.

To assess the robustness of results we also incorporate the lag for per capita CO2.

We have got the same sort of negative evidence from the dynamic model.
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The empirical evidence on EKC (II)

The literature was unable so far to come out with robust evidence.

That is what we usually observe in many developed economies. 

The lowest carbon intensity coupled with the highest CO2 per capita in World. 

It represents a paradox and against the EKC hypothesis.

They are “resembling to be” on the turning point over the EKC which is no sense for economies like for
instance the USA, Finland, Denmark, Germany, UK, Norway, Luxembourg or Netherlands.

Source: own elaboration. The figure represents index values for each variable (base year: 1990).
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Looking for some rationality (I)

• because diminishing marginal propensity to emit as GDP rises? 

• because a reduction on income elasticity for carbon emissions as GDP rises?

Holtz-Eakin and Selden (1995)

From a dynamic perspective Vishal (2011), a 1% increase in GDP generates ….

# a 0.68% increase in CO2 in the short-run

# and a 0.22% in the long run for 36 high-income countries for 1980–2005.

A similar conclusion has been found also within a country like the USA where 

the richer states present lower income elasticities for CO2.

Thus we may reach to our first conclusion:

coupled lower CO2 intensity and greater CO2 emissions should be an expected 
result as long as we regard energy services as a primary good. 

Accordingly CO2 should reduce its share on GDP as a country develops 
economically and CO2 becomes more income inelastic. 
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Looking for some rationality (II)

• GDP is a national accountability measure? 

It could measure alternatively three different concepts: total value added, total gross

income and total consumption of final goods and services. 

Increasing value added generation capacity will naturally result in lower carbon intensity.

Thus we may reach to our second conclusion:

diminishing carbon intensity trends (GDP ratios) might be a sort of economic illusion.

carbon intensity might have nothing to do with efficiency but with productivity instead.

Corollary:

carbon intensity might be a good proxy for efficiency (from an engineering or 
physical point of view) only when there is a close correlation between physical output 
and monetary output.
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Leasons from China

• China recent structural transformation represents indeed another good example: a 
reoriented exporting economy centered in the manufacturing sector.

• That encouraged a push on Chinese productivity and GDP and huge improvements 
in CO2 intensity. 

• But simultaneously it is one of the main “machineries” for increasing global carbon 
emissions for some years to come.

• Wang, Chen and Zou (2005): China “has made a significant contribution to 
reducing global CO2 emissions, especially since 1980” as long as without efforts for 
improving energy intensity “CO2 emissions for China in 2000 would have been […] 
more than 50% higher than its actual emissions”….Does it make sense?

• BP Energy Outlook:

world primary energy is likely to grow by a 39% from 2010 to 2030. 

global CO2 emissions might rise by 27%.

China and India might account for the two thirds of energy demand growth.
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Policy implications

• The EKC hypothesis might be flawed with the sort of misconceptions highlighted in 
this piece of research thus providing misleading guidelines for policy makers. 

• Any policy aiming to control or even to reduce carbon emissions that eventually 
includes developing countries (and this is a precondition to get involved key 
countries like USA) will abate their legitimate aspirations for economic development. 

• They may eventually legitimate the unequal distribution of energy and CO2 per 
capita among rich and developing countries.

• Any agreement on CO2/GDP measures to design climate change policies will be for 
the benefit of richer countries but against other countries interests.

• Could we imagine any post-Kyoto agreement?

might it be possible in terms of CO2/GDP ??

Does it make sense in order to control Climate Change ??

unlikely for CO2 in absolute or per capita values !!
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