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Introduction

The Renewable Energy Association is the largest renewable industry body in the UK, with
over 570 corporate members. The Association and its members are active across the full
range of renewable energy technologies including electricity, heat and transport fuels. The
REA’s Renewable Transport Fuels Group (RTFG) has some 50 members with direct and
indirect interests in biofuels for transport.

The REA agrees that stronger policies are needed to slow down the global rates of
deforestation and loss of grassland. We agree that the extension of carbon and sustainability
certification used for biofuels to all agricultural activities globally would be the most effective
way forward. However, we recognise that this outcome would be difficult to achieve within a
sensible timeframe. We agree that modeling is therefore required to determine the indirect
land use change effects of increased use of alternative crops for the production of biofuels.

The debate on the best model to account for GHG emissions from ILUC has been shown to
be very complex, but it has become clear that the differences in ILUC results from different
models is due to errors in the basic assumptions made in the different models and these
need to be resolved.

IFPRI paper

The paper was prepared by the International Food Policy Research Institute (IFPRI) for DG
Trade. It attempts to calculate the effect of the EU 2020 biofuels target on changes in trade,
land use and GHG emissions as a result of Indirect Land Use (ILUC). The model used for
this work is a modified version of the Global Trade Analysis Project (GTAP) model.

Comments on Model

The GTAP model was not specifically written to model agricultural trade or ILUC changes.
While IFPRI have made some modifications to the model to enable improved modelling of
some aspects of ILUC, these changes fall short of those required to give reasonably
accurate results for ILUC factors. While the paper describes IFPRI changes to the GTAP
model structure, no work has been done by IFPRI to determine appropriate elasticity
coefficients and other model parameters for this application. In many cases arbitrary figures
have been used for these factors, with no justification for the values that have been used.

Specific comments on the model are given below:



Transparency

In order to check the validity of a modelling approach, or to understand why different models
give different results, it is important to know the justification for the modelling approaches that
are adopted, the data fitting processes and data that have been used to determine
parameters, for example elasticities, in the model.

IFPRI do not provide any of this information. Although the database and source code for the
GTAP model is available on the internet, this does not provide the data needed to justify the
models. Some examples of the transparency issue are listed below and explained more fully
under relevant sections.

e Lack of justification of modelling approaches: assumption of constant yield growth
rate and use of Armington elasticities for changes in trade patterns of cereals.

e Lack of reference sources for the GTAP model elasticities factors are not provided in
the database.

e Lack of a firm basis for assumptions: the elasticity used to account for lower yield on
new land used to grow biofuel crops in the GTAP model is justified by “best
judgement”.

Predictive ability of model

For model predictions to be trusted, the models need to be validated, by demonstrating that
ex-ante predictions of past perturbations in crop yield growth rates, crop land and grassland
areas, trade flows etc satisfactorily match those observed. This has not been done for the
IFPRI model. At the minimum price elasticities used within the models should be validated
against historic data for relevant crops and regions. There is no evidence that this has been
done for EU crops for any of the elements of the IFPRI model.

Fuel Use and Crop Supply

The report assumes a constant 45/55% biodiesel/bioethanol split, so when the share of first
generation biofuels rises above 5.6% of the fossil fuel energy content, this will have an
adverse effect due to the poor ILUC effects of biodiesel feedstocks. The reason for the
assumed constant diesel/petrol split is not given.

It is widely accepted that over time and with higher biofuel usage, the split of bioethanol to
biodiesel will increase because:

e Biodiesel has higher direct GHG emissions than bioethanol so will be restricted by
more higher GHG emission thresholds coming into force in 2014, 2017 and 2018.

e Biodiesel usage will be restricted by a B7 blend wall, while bioethanol use can be
expanded for many years using E15/E20 blends and/or E85 blends in flex-fuel
vehicles

e The prices of vegetable oils for biodiesel will increase more rapidly than cereal prices,
due to the substantially higher growth rates required for biofuels and limit the use of
vegetable oils for biofuel use.

The assumption of a constant 45/55% biodiesel/bioethanol split, compared to an increasing
energy share increases the GHG emissions associated with ILUC



Accounting for high protein biofuel co-products

The IFPRI model does not properly take account of high protein bioethanol co-products such
as DDGS. While it is assumed that oil meals replace each other on the basis of their protein
content, it is assumed that DDGS displaces cereals on an energy basis. Yet the protein
content and digestibility of wheat DDGS protein is higher than that of rape and sunflower
meal. A basic understanding of animal nutrition dictates that in the EU using these co-
products in formulated animal feeds will replace a mixture of marginal cereal and soy meal to
maintain the energy and protein balance'. It is understood that the structure of the GTAP
model simply does not allow high protein cereal co-products to replace high protein oil seed
co-products and that there has not been sufficient time to correct this fault. The GTAP model
therefore is not able to model the substantial displacement of soy meal imported to the EU
and the ILUC credit associated with the reduced rate of soy expansion. The lack of proper
accounting for high protein bioethanol co-products leads to erroneous results which lead to
an ILUC penalty instead of an ILUC credit for these biofuel crops.

Modelling of oilseeds market

The GTAP model assumes that soy bean is grown primarily for the production of soy oil and
that the use of soy oil for biodiesel production will be met by growing soybeans. However, it
is widely accepted that soybean is primarily grown for the meal®. Therefore increased
production of biodiesel from soy oil will lead to replacement of the soy oil on the global
market by other vegetable oils and the production of other high protein biofuel co-products
will reduce soybean expansion.

This is a fundamental error in the model, which affects the results for trade, land use change
and ILUC factors. It gives an overestimation of the overall land used for the production of soy
biodiesel and underestimate the land saved by soy meal replacement by other high protein
biofuel co-products. These will both cause an overestimation of the GHG emissions from
ILUC.

Change in trade flows

GTAP based models use Armington elasticity factors to determine the amount of increased
biofuel crop demand, that will be provided by increased imports or reduced exports and how
much will be grown in the region of biofuel demand. The applicability of Armington elasticites
for this purpose is unclear and the results are opaque. The IFPRI model uses an arbitrary
Armington elasticity factor of 10, which compares to an equally arbitrary vale of 2.6 used in
the CARB version of the GTAP model. The proportion of increased demand of biofuel crop
that will be provided by imports or reduced exports can be modelled directly by analysis of
historic responses to crop demand changes. For changes in the demand for cereal crops in
the EU, the Armington factor calculated from historic responses is zero.

! Impact of protein concentrate co-products on the net land requirement for biofuel production in
Europe, Lywood et al, GCB Bioenergy Dec 2009

2 FAQ, Livestock's long shadow - environmental issues and options, 2006

3 Environment report, FEFAC, 1st edition Sep 2009



The use of an arbitrary value for Armington elasticity factors, gives arbitrary results for
changes in trade and hence land use change.

Type of land changes

In the IFPRI model, the determination of the amount of pasture and forest that will be
displaced by extra cropland uses CET factors, which do not include unused and idle land in
the EU and FSU. An arbitrary factor of 50% is applied to carbon stock losses due to
deforestation in the EU, to account for afforestation on idle land. However analysis of historic
data shows that increases in demand for cropland in the EU will all be met by reduction in the
rate of creation of idle land* and only 12% of abandoned land in the EU is subsequently used
for afforestation schemes?®.

Also it is estimated® that 23M hectares of arable land has fallen idle since 1993 in the former
CIS states and of this at least 13M hectares of unused farm land could be returned to
production, with no major environmental cost.

The lack of inclusion of unused and idle land and arbitrary use of a 50% factor for
afforestation will cause an overestimate of the GHG emissions from ILUC of biofuel crops
grown in the EU.

Crop yield on land expansion

The IFPRI model uses of an elasticity factor to relate the yield on new land to existing yields.
This has been set arbitrarily at 50% for the EU such that the yield on returned set-aside land
is only 50% of current yields. There is no basis for this elasticity factor and it cannot be
justified when area and yield growth estimates are based on analysis of historic regional
data. The effect of introducing such a factor results in overestimating land area changes as a
result of crop demand increases.

Fertiliser use for yield expansion

The IFPRI model assumes that increased yield is achieved primarily by increased fertiliser
addition and calculates penalties for nitrogen fertiliser manufacture and emissions from land
on this basis. There is no justification for this assumption. Increased yield in many regions is
primarily achieved by use of better crop varieties, better crop husbandry and use of
pesticides and fungicides, which have little impact on GHG emissions per unit crop output.

4 Cropland and other land use changes in the EU as a result of increased EU biofuel crop output, W
Lywood Jan 2010

5 Afforestation in Europe, MEACAP, Zanchi et al, Jan 2007

® Fighting food inflation through sustainable investment 10 March 2008 EBRD/FAO 2008



