EXECUTIVE SUMMARY
1. This study, which was commissioned by Northeast Bio-fuels Ltd and prepared by North Energy Associates Ltd, evaluates the total primary energy inputs and total greenhouse gas emissions, including carbon dioxide (CO2), methane (CH4) and nitrous oxide (N2O) emissions, associated with the production of biodiesel from oilseed rape provided by a regional supply chain and production facilities that are being constructed in the North East of England.


2. The background to this study is explained in terms of the United Kingdom government’s response to the European Commission Biofuels Directive and the need to address major environmental issues, in the form of energy resource depletion and global climate change.  Within this context, the study has a general aim to inform and direct the debate over the relative environmental benefits of different biofuels.


3. Following explanation of the specific aims and objectives of the study and its structure, the principles of data collection and analysis are described.  In particular, the methods used to obtain relevant design and operating data from members of Northeast Biofuels Ltd and other experts are reported along with the subsequent peer review process.


4. The goal and scope of the study are defined in terms of the primary energy inputs and greenhouse gas emissions associated with the production of one tonne of unblended biodiesel derived from oilseed rape that has been grown, harvested and processed in the North East of England.  The systems boundaries of the process chain under consideration are established and reference system of mown set-aside is specified.


5. Two different options for the use of rape meal, obtained as a by-product for the process chain, are examined; animal feed (Option 1) and co-firing (Option 2).  Appropriate allocation procedures are chosen for these options, consisting of partitioning primary energy inputs and greenhouse gas emissions by price and through substitution, respectively.  Uncertainties in the analysis are considered, including net N2O emissions from soils, the calorific value and CH4 and N2O emissions from the combustion of rape meal and the natural gas consumption of the esterification plant.


6. Extensive details of the calculation of basic results are provided in Appendices.  Basic results, in terms of total primary energy inputs and total greenhouse gas emissions per tonne of biodiesel and per unit of energy available from the biodiesel, are presented.  Comparisons are made with the total primary energy inputs and total greenhouse gas emissions of conventional ultra low sulphur diesel derived from crude oil.


7. The results show positive net primary energy savings (57%), net CO2 emissions savings (66%) and total greenhouse gas emissions savings (38%) for biodiesel production, assuming rape meal is sold as an animal feed (Option 1), relative to the production and use of conventional ultra low sulphur diesel derived from crude oil.  The results also indicate positive and significant net primary energy savings (97%), net CO2 emissions savings (94%) and total greenhouse gas emissions savings (57%) for biodiesel production, assuming rape meal is used in co-firing to generate electricity (Option 2), relative to the production and use of conventional ultra low sulphur diesel derived from crude oil.


8. Basic results are compared with those from earlier studies.  The apparent differences are mainly due to a higher estimate of natural gas consumption in the esterification plant and higher assumed values for net N2O emissions from soil.  The effect of the choice of allocation procedures is examined.  This demonstrates that allocation based on simple substitution credits from the CONCAWE study, rather than allocation by quoted market price, has a marginal effect on the results of this study


9. Sensitivity analysis is conducted using existing knowledge of the relationship between nitrogen fertiliser application rates and oilseed rape yields.  This indicates that maximum net primary energy savings per unit land area occur at the currently-assumed rate of nitrogen fertiliser application (184 kg N/ha.a).  In contrast, maximum net CO2 emissions savings per unit land area would require a higher rate of nitrogen fertiliser application (230 kg N/ha.a), whilst maximum net total greenhouse gas emissions could be achieved with a much lower application rate (80 kg N/ha.a).


10. In addition to demonstrating environmental value, the study highlights areas where improvements in practice and understanding can be drawn.  This includes demonstration of the impact of agricultural practice on environmental benefits, where it has been shown that fertiliser application rates can be optimised to deliver yield benefits and, therefore, economic benefits as well as environmental benefits.  There is an opportunity to share this information and inform agricultural practice.


11. Important uncertainties in the assessment of primary energy inputs and greenhouse gas emissions are highlighted by this study.  This is particularly relevant to the matter of N2O emissions from soils.  It is apparent that the link between N2O emissions and nitrogen fertiliser application rates is not fully understood.  Furthermore, the variation of these N2O emissions from region to region can have a potentially-significant impact on overall greenhouse gas emissions savings of biofuels.  Hence, it is recommended that this and other identified uncertainties are the subject of further investigation.

If you would like further information on this Report please contact Dawn Topping (dawn.topping@northeastbiofuels.com )

