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Executive Summary

3Executive Summary

• EECA has commissioned E4tech, a European sustainable energy consultancy, to carry out a peer 
review of the work undertaken by URS to develop a tool that could be used by biofuel companies 
to assess the lifecycle GHG emissions caused by the biofuels they supply.

• The methodology underlying the URS models for assessing the lifecycle GHG emissions from 
tallow, UCO and rapeseed biodiesel is broadly consistent with international best practice, in 
particular the UK’s current RTFO methodology. EECA should monitor a number of international 
activities and adapt their own approach to lifecycle GHG assessment as appropriate. Areas of 
particular interest include the introduction of new methodologies for assessing emissions under 
regulatory schemes (e.g. under the Renewable Energy Directive) and efforts to understand the 
indirect impacts of both land-based and by-product feedstocks.

• Better choices about where default values are set, and where actual data is required could 
improve the scheme’s accuracy (by requiring actual data to be used where the quantities of 
significant inputs are highly variable) and practicality (by setting default values for all inputs of 
minor significance).

• The URS models for assessing lifecycle GHG emissions from biodiesel are also broadly consistent 
with international best practice. The default values defined by URS have been developed using a 
systematic and rigorous process.  
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E4tech has been commissioned to peer review the development of 
a lifecycle GHG assessment model for biodiesel produced in NZ

5Introduction

• The Energy Efficiency and Conservation Authority (EECA) is preparing voluntary sustainability 
guidelines for companies supplying biofuels into the New Zealand transport fuel market. 

• A key criteria for the sustainability of biofuels is the level of greenhouse gas (GHG) saving they 
achieve by displacing fossil fuels. A critical component of the sustainability guidelines is therefore 
instruction on how to assess a biofuel’s GHG saving. Following the approach taken in other 
jurisdictions (e.g. United Kingdom, European Union), EECA commissioned URS to develop a tool 
that could be used by biofuel companies to assess the lifecycle GHG emissions caused by the 
biofuels they supply. The aim of this tool is both to ensure a consistent approach to assessing 
lifecycle GHG emissions, and to enable practical reporting by the biofuel industry.

• This tool, which is based on a draft methodology developed by the NZ Ministry for Economic 
Development, includes all the calculations necessary to estimate lifecycle GHG emissions as well 
as ‘default values’ for many of the input parameters. These default values were set by URS based 
on a survey of the NZ biodiesel industry, as well as information obtained from the literature. 

• EECA has commissioned E4tech, a European sustainable energy consultancy, to carry out a peer 
review of the work undertaken by URS. This report presents the finds of that peer review. Brief 
highlights of E4tech’s experience in the area of bioenergy GHG lifecycle assessment are provided 
in Annex 2.
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The methodology applied by URS is broadly in line with current 
international practice, however methodologies are evolving

7Methodology

• It is very important that any tool for assessing lifecycle GHG emissions is based on a generic 
methodology that specifies how the assessment should be performed. The methodology should 
articulate a number of principles (e.g. accuracy, fairness, practicality) to guide decisions that need 
to be made at a more detailed level, and it can also set certain requirements for the assessment –
for example, the boundaries of analysis, the approach to co-products etc.

• URS have applied a methodology developed by the NZ Ministry for Economic Development 
(MED). This methodology is not currently in the public domain. 

• Based on discussions with EECA & MED officials and from what can be discerned from the 
application of the MED methodology by URS, it would appear to be very similar to that 
underlying the UK’s Renewable Transport Fuel Obligation scheme. This is the only methodology in 
use today for government policy purposes, and as such represents international best practice. 
Key methodological choices are discussed on the following pages.

• Two new schemes with different methodologies will come into operating in the near term, the 
European Union’s Renewable Energy Directive and the Californian Low Carbon Fuel Standard. If 
EECA intend their guidelines to be in line with international schemes they may wish to consider 
aligning with either of these schemes, in particular with the Renewable Energy Directive which 
will replace the existing RTFO scheme. Other schemes such as the Roundtable on Sustainable 
Biofuels, or ISO standards may also emerge in the medium term.
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• In their work for EECA, URS carried out a preliminary review of the boundaries set by the draft 
MED methodology. Based on this review it was recommended the boundaries of analysis for the 
tallow biodiesel fuel chain be extended to take into account the GHG emissions incurred in the 
lifecycle of the animals from which the tallow was produced (see the diagram below).

• The original selection of the boundaries for the UK RTFO was based on the understanding that 
tallow is a by-product of meat production and would exist regardless of whether or not there was 
a demand for it as a biofuel feedstock (i.e. the number of animals farmed and killed is a function 
of the demand for meat and is not materially affected by the demand for tallow). Since the 
objective of the UK RTFO methodology is to estimate the change in GHG emissions which occurs 
as a consequence of a biofuel being produced it was decided that the upstream GHG emissions 
should not be attributed to the biofuel. 

Boundaries proposed by URS

URS advocate setting the boundaries of analysis in a way that is 
inconsistent with the high level principles of the UK methodology

8Methodology
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The MED methodology needs to set out principles which help to 
define the boundaries of analysis for by-product feedstocks

9Methodology

• While EECA and URS agreed to maintain the boundaries of analysis for tallow biodiesel in line 
with the current UK RTFO approach (i.e. to consider only the activities downstream of the meat 
rendering plant), there is still the potential for confusion with other fuel chains that utilise by-
product feedstocks (e.g. whey for bioethanol, various agricultural or forestry residues which 
could be used for second generation biofuels).

• It is therefore appropriate to ensure that MED methodology makes the boundaries of analysis 
clear, by either stating that: 

• Any change in GHG emissions which occurs as a result of a biofuel being produced should be 
taken into account, or

• All GHG emissions resulting from the production of the biofuel, or any precursor product shall 
be taken into account (i.e. the approach advocated by URS).

• The former approach would be consistent with the UK RTFO, and, to a large extent, 
methodologies developed for the EU’s RED and California's LCFS.
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EECA should monitor international efforts to understand the 
possible effects of using by-product feedstocks

10Methodology

• Since the RTFO began operating in April 2009 debate about how to draw the boundaries for by-
product feedstocks has increased. There is increasingly a view that the boundaries should be 
extended to take into account the GHG impact of diverting a by-product from an existing use into 
biofuel production. In brief, the reasoning is as follows (see Annex 1 for further explanation):

• If a by-product feedstock has (a) a virtually inelastic supply, and (b) an existing application 
(other than biofuels), then diverting some or all of that feedstock into biofuel production will 
mean that different product will inevitably replace it.

• If the use of that product for biofuel production leads to a change in GHG emissions, this 
should be attributed to the biofuel feedstock (since these GHG emissions would not have 
occurred in the absence of a demand for biofuel).

• A simplified example can be constructed for tallow: if all tallow had previously been used for soap 
production, and was then diverted into biodiesel production, a replacement feedstock would be 
needed by the soap industry. If the next most attractive feedstock was palm oil, then there would 
be an increase in demand for palm oil – and as result, GHG emissions caused by supplying that 
palm oil.

• The Renewable Fuels Agency (RFA) in the UK is currently exploring the feasibility of measuring 
such effects. EECA should monitor these efforts and considering adapting the boundaries of 
analysis used in their model if the RFA work demonstrates the feasibility of doing so.
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Inclusion of GHG emissions resulting from direct land use change 
within the boundaries is consistent with international practice

11Methodology

• As part of their preliminary review of the boundaries to use for the assessment of a biofuel’s 
lifecycle GHG emissions, URS highlighted the need to consider GHG emissions from land use 
change caused directly by production of a biofuel. An example of such land use change might be 
conversion of native grasslands to cultivate oilseed rape.

• URS’s recommendation to include direct land use change within the boundaries of assessment is 
appropriate, and inline with most international methodologies. URS correctly point out that land 
use change is included within the boundaries of assessment the UK RTFO methodology and for 
PAS 2050. Emerging methodologies such as the EU’s RED methodology and the Californian LCFS 
methodology also require direct land use change to be taken into account.

• The IPCC Guidelines on National Inventory Reporting (2006) provides guidance on how to assess 
GHG emissions from land use change. These guidelines have been applied to calculate ‘default’ 
GHG emissions factors for land use change in a number of countries for the UK RTFO method.

• If direct land use change GHG emissions are included within the boundaries of analysis, then it is 
necessary to specify a base year from when land use change is considered (2005 for the RTFO). It 
is also necessary to define under what circumstances GHG emissions from land use change will 
be attributed to biofuels (e.g. if permanent pasture is converted to biofuel feedstock production, 
should the carbon stock loss be attributed to biofuels?)
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EECA should monitor international efforts to improve the 
understanding of indirect land use change

12Methodology

• A paper published by Searchinger et al in 2008 raised the possibility that large scale use of land 

for bioenergy could, indirectly result in new agricultural land being brought into production. If the 

newly converted land previously had a high carbon stock (e.g. forest), then the net effect of the 

bioenergy system would be a very large increase in GHG emissions. Since the publication of this 

paper there has been widespread debate about whether or not use of crops for bioenergy would 

lead to indirect land use change and, if so, whether there would be a net increase in GHG 

emissions. 

• Different schemes have addressed the potential for indirect GHG emissions in different ways. For 

example, the LCFS has proposed adding an ‘indirect land use change penalty’ to all biofuels 

(based on the results of macro-economic modelling which estimated the potential GHG impact 

(CARB, 2009)). The EU, via the RED, is considering a broad range of policy responses to the threat 

of indirect land use change1. 

• Given the overall policy context in New Zealand, the complexity of the issue and the large 

amount of research already underway to explore indirect land use change, it is appropriate for 

EECA to monitor activities in the area and to ensure that a policy response is formulated at an 

appropriate level as the evidence begins to converge towards a degree of consensus.

1 – For further details see: http://ec.europa.eu/energy/renewables/consultations/2009_07_31_iluc_pre_consultation_en.htm

http://ec.europa.eu/energy/renewables/consultations/2009_07_31_iluc_pre_consultation_en.htm
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Better choices about which inputs to set default values for could 
improve the scheme’s accuracy and practicality

14Default values

• A key component of a tool for assessing lifecycle GHG emissions is the use of ‘default values’ for 

some or all of the input parameters required. Default values can help to improve the practicality 

of using the model and comparability of lifecycle GHG emissions assessments.

• URS have only set default values for a subset of the input parameters required. The decision 

about whether to set a default value or not was based on a default value’s significance (i.e. the 

influence it has on the total GHG emissions of the fuel chain) and its potential variability (i.e. the 

likelihood different biofuel producers would have significantly different values to report). These 

criteria are sensible and consistent with approaches taken by other similar schemes.

• A review of Tables 3-1, 3-2 & 3-3 reveals that default values are set for all inputs except where 

the significance is rated as “low” and the variability as “high” (and some situations where 

significance and/or variability are “unknown”). Not setting default values for all inputs with “low” 

significance means the scheme is not as practical as it could be (these inputs will have little 

influence on the final result, even if highly variable, and so there is little value in collecting actual 

data). In addition, by setting default values for inputs that have “high” variability as well as higher 

significance, the accuracy of the scheme is reduced – since it is these inputs which have the most 

influence on the final result.
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When setting default values EECA should consider ‘practicality’ of 
obtaining data and conservative default values in the future

15Default values

• URS have not explicitly considered practicality when deciding whether or not to set a default 

value – i.e. the ease with which a biofuel producer would be able to obtain actual data. For 

example, it should be easy for a biofuel producer to obtain data about their own plant (e.g. yield, 

energy inputs), however, collecting data on crop yield and nitrogen inputs from hundreds of 

farmers will be significantly more difficult. This criteria was used in the development of the RTFO 

scheme, to help decide whether to set default values at a conservative or typical level (see 

below). EECA may wish to consider including this criteria in the future.

• URS have set default values at what they understand to be typical or average practice, rather 

than at a ‘conservative’ level. In the UK RTFO all input parameters deemed to be practical for a 

biofuel producer to collect were ascribed conservative default values. The rationale for this was 

that companies who have worse performance than the typical default value ultimately have no 

incentive to report actual data. Such biofuel companies would then report higher GHG savings 

than they have actually achieved. An argument against using conservative default values is that it 

increases the burden of effort for biofuel companies, because they are forced into collecting 

actual data (or, in the case of a voluntary scheme they simply decide not to use it). Careful use of 

a ‘practicality’ criteria for setting the level of default values (or whether or not to use a default 

value) can ensure that the additional burden is minimised. EECA may wish to consider use of 

conservative default values, particularly as the scheme becomes widely used.
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URS has used a systematic and rigorous approach to obtaining data 
for setting default values

16

• The initial approach URS took to obtaining data to inform default value setting was based on a 
robust and rigorous methodology. Unfortunately, it was not well suited to obtaining data from an 
industry with a small number of early stage players. 

• As a result of the poor quality / confidentiality of the survey data received, URS were forced to 
rely on national and international literature for setting most default values. This approach is 
consistent with other international schemes which are largely based on literature values, 
supplemented by statistics surveys of mature parts of the supply chain (e.g. FAO statistical data 
on crop yields and fertiliser inputs is used by the RTFO scheme) and values provided by the 
industry.

• It is important to acknowledge that, while the survey data could not be used to set default 
values, it will have provided an excellent fact base for establishing whether or not values 
obtained from literature are representative of actual (or likely) practice in NZ. This approach is 
more systematic and likely to be more robust than the approach typically taken elsewhere –
asking industry to comment on proposed default values, which is inevitably ad hoc.

• We have carried out a brief review of the default values used within the model. On the whole the 
values used appear to be sound and based on reliable sources – for example, the UK RTFO 
scheme which has been open to considerable peer review.

Default values
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The models developed by URS are easy to use and broadly 
consistent with similar models developed internationally

18Fuel chain models

• E4tech has reviewed the Excel spreadsheet calculation models developed by URS. These models 

were set out clearly and logically, were easy to use and are broadly consistent with similar 

models developed internationally .

• One model was reviewed in detail to cross check all the calculations were correct. The rapeseed 

oil to biodiesel model was selected for review since it is the most complex and covers all the 

different processes involved in the three models. The model was cross checked by implementing 

the NZ default values in the RFA Carbon Calculator. Where no default values existed, values were 

assumed to ensure all components of the model were tested. The results generated by the RFA 

Carbon Calculator confirmed the calculations in the URS model are correct.
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Conclusions

20Conclusions

• The methodology underlying the URS models for assessing the lifecycle GHG emissions from 

tallow, UCO and rapeseed biodiesel is broadly consistent with international best practice, in 

particular the UK’s current RTFO methodology.

• EECA should be aware that new regulations, such as the Renewable Energy Directive in Europe 

and the Low Carbon Fuel Standard in California, will mean that other methodologies will be 

more widely used in the future. They may wish to consider moving to these or other 

methodologies in the future.

• EECA should monitor efforts to understand the indirect impacts of both land-based and by-

product feedstocks.

• EECA should finalise and publish the draft MED methodology, ensuring it is based on a high-

level principles and includes clear guidance on the boundaries of assessment for by-products.

• Better choices about where default values are set, and where actual data is required could 

improve the scheme’s accuracy (by requiring actual data to be used where the quantities of 

significant inputs are highly variable) and practicality (by setting default values for all inputs of 

minor significance).

• The URS models for assessing lifecycle GHG emissions from biodiesel are also broadly consistent 

with international best practice, and generate accurate results.
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Indirect GHG emissions are those which occur as a result of biofuel production, but do not come 

directly from one of the steps required to produce a biofuel

e.g. Indirect land use change

Direct GHG emissions:

What are “indirect” effects?

23Annex 1
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Definitions (for the purposes of this discussion)

24

Inelastic supply

• Wastes and by-products are those products whose supply is inelastic to an increase in demand. 

• That is, the quantity produced is determined by other factors, such as demand for the main 
product (e.g. meat in the case of tallow) or for the initial product (e.g. food in the case of organic 
MSW)

Productive use

• By-products are those product which do have a productive use (in the absence of demand for the 
feedstock for biofuel production).

• Wastes are those products which do not have a productive use (in the absence of demand for the 
feedstock for biofuel production).

• EC Directive on waste: “any substance … which the holder discards or intends or is required to 
discard”

Annex 1
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By-products will cause indirect effects because supply is 
constrained – e.g. wheat straw for bioethanol

25

4 units

Scenario 1: 
NO policy 
support for 
biofuels

Scenario 2: 
policy 
support for 
biofuels 
available

Wheat straw use

4 units for animal bedding

4 units

1 unit for animal bedding

Wheat straw production

3 units for bioethanol production

3 units for animal beddingHay: 3 units 

Because supply of by-products is inelastic, any additional demand for a by-product created by biofuel support 
policy will have an impact outside the normal (direct) boundaries of analysis.

Annex 1
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Wastes will cause indirect effects because waste management is 
avoided – e.g. OMSW for biomethane

26

4 units

Scenario 1: 
NO policy 
support for 
biofuels

Scenario 2: 
policy 
support for 
biofuels 
available

OMSW use

4 units ïno use, goes to landfill 

(produces some methane emissions)

4 units

1 unit ïno use, goes to landfill (methane 

emitted)

OMSW production

2 units for biomethane production

Indirect effects occur, because some waste 
management is no longer required, in this 
case methane emissions no longer occur.

Annex 1
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E4tech has a range of experience in developing & applying 
methodologies for assessing lifecycle GHG emissions

28Annex 2

• 5ŜǾŜƭƻǇƳŜƴǘ ƻŦ ǘƘŜ /ŀǊōƻƴ wŜǇƻǊǘƛƴƎ {ŎƘŜƳŜ ŦƻǊ ǘƘŜ ¦YΩǎ wŜƴŜǿŀōƭŜ ¢ǊŀƴǎǇƻǊǘ CǳŜƭ 
Obligation (RTFO).Development of the world-first scheme for reporting the lifecycle greenhouse 
gas emissions of biofuels supplied under the UK’s RTFO. The project involved:

• Adaptation of lifecycle analysis methodologies to allow for practical reporting by industry, 
while maintaining accuracy and comparability between fuel chains.

• Development of a comprehensive technical guidance that simplifies the reporting 
requirements for industry. This includes “default values” for 140 unique fuel chains to facilitate 
reporting when information about a biofuel is limited.

• Extensive stakeholder consultation on all aspects of the scheme, from methodological issues 
through to detailed default value setting. This included outreach to governments exploring 
similar schemes, e.g. the European Commission, the Netherlands, Germany and California. 

• The scheme has now been in operation for over 12 months and has successfully been used to 
report lifecycle carbon intensity information for over 1.3 billion litres of biofuel. The scheme has 
been drawn on extensively for the development of similar schemes by governments in the USA 
and Europe. E4tech now provides the Renewable Fuels Agency (RFA) with development support 
for the scheme. For more information: http://www.renewablefuelsagency.org. 

http://www.renewablefuelsagency.org/
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E4tech has a range of experience in developing & applying 
methodologies for assessing lifecycle GHG emissions

29Annex 2

• Methodology development support for PAS 2050. E4tech provided support to the Carbon Trust 
in the role as Technical Authors of PAS 2050, a private standard specifying a methodology for 
assessing the lifecycle GHG emissions of goods and services. E4tech was engaged to facilitate 
discussion between LCA academics and practitioners on key methodological issues, and to 
synthesize the debate into a practical way forward for PAS 2050. 

• Development of a low carbon fuel standard for China. E4tech is currently working with the 
Innovation Centre for Energy and Transportation and China’s Development Research Centre 
(DRC) to promote the introduction of a Low Carbon Fuel Standard for China. E4tech has provided 
advice on the detailed design of an LCFS for China as well as broader low carbon fuel policy 
frameworks. E4tech has also provided assistance with the development of a life cycle carbon 
intensity methodology for use within the LCFS. This has included addressing key methodological 
issues as well as assistance with applying the methodology to key fuel chains, for example, maize 
to ethanol, cassava to ethanol and coal to liquids. The project is on-going.

• Lifecycle GHG assessments of bioenergy chains for investors and project developers. E4tech has 
carried out projects for clients who need a comprehensive and independent assessment of the 
GHG emissions from a bioenergy chain. Examples include an Argentine soy-biodiesel chain (for a 
large private equity investor), a bioliquid-fuelled power plant (for the project developer), and 2nd 
generation pyrolysis technologies (for the Carbon Trust’s Pyrolysis Challenge).


