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Components of carbon leakage in the fuel market due to

biofuel policies

Market leakage of the biofuel policies for the USAls in the order of 60-65%, that s,
1 gasoline-energy equivalent gallon of ethanol replaces only 0.35-040 galions of
gasoline and the rest (0.60 and 0.65 gallons, respectively) is displaced.

Harry de Gorter' & Dusan Drabik’

The isue of carbon leakage — where emission reductions
by an environmental policy are partially offser or more
than offset because of marker effects — is often raised asan
issue that will undermine environmental policies. Leakage
has been extensively studied in the cases of cap and erade
policies, reduced deforestation and land degradation, and
indirect land-use change (iILUC) generated from biofuels
policies, In the case of biofuels, the issue has been whether
or not biofuds fulfill a suswinable chreshold (eg., does
US com ethanol resultin a 20% reduction in carbon
emissions relative to the gasoline it is assumed to replace).

In a previous commentary, we provided an intuitive
explanation of marker leakage in the fuel marker due
to biefuels [ij. However, there was no corresponding
explanation of what carbon leakage would be. In this
article, we show how marker leakage is a critical input
for measuring carbon leakage, and thar serious mis-
un.dcrsmnding;; arise if marker Icalmgc is igmm_'d: thar
is, when | gasoline-energy equivalent gallon of ethanol
is assumed to replace a gallon of gasoline in a ene-to-one
ratio in regard to carbon emision,

Emission savings & market leakage effects: the
almost perfect yin and yang of carbon leakage
Carbon leakage is an indicaror of the ineffectiveness of an
environmental policy. Let us define carbon leakage (LC):

change in gobal carbon after 2 policy

intented carbon reduction due to 2 policy

Equation 1
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This definition recognizes the face, omitted by the
Intergovernmental Panéd on Climare Change, thag car-
bon leakage can occur not only outside the county (or
a coalition of countries) chat imposes an environmental
policy (ie., international kakage), but also within the
country (i.e., domestic leakage), bence the importance
of the word ‘global” in the equation.

For any environmental policy char replaces a "dirgy”
energy source with a clean energy source (e.g., replacing
gasoline with ethanol) inonder to save carbon emissions,
our study o1 shows thar Equation 1 translazes into:

Lesdbu-n
g Equation 2

Equation 2 shows thar carbon leakage isa result of two,
rypically counteracring, effects: the ‘emissions savings’
effect, & and the ‘market leakage' effect, L, (summa-
rized in our previous Policy Update 1) and discussed in
detail in our study nom). The emisions savings effece
measures the relative carbon emissions berween erhanol
and gasoline, for example, § = 0,20 means gasoline emics
20% more catbon relative to ethanal; or, alternarively,
that 1 gasoline-encrgy equivalent gallon of ethanol
emits 80% of the carbon emitted by a gallon of gasoline.

So why is there an ‘almost perfect’ yin and yang
between the emissions savings effect and che marker
leakage effect? The reasoning is straightforward. When
both effeces are positive in value, they counterace - a
stronger emissions savings effect reduces carbon leakage,
while a stronger marker leakage effect increases carbon
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