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Preamble 

This submission in regard to the Low-Emissions Economy Draft Report (LEDR) released by 
the Productivity Commission on 27th April 2018, concerns the mitigation of transport 
emissions and a steady transition away from fossil fuels. 

Having considerable experience in the area of fuel quality monitoring I feel I have relevant 
expertise and am able to contribute to the process of introduction of various renewable 
fuels into the New Zealand market and to support their acceptance by the market.  

The following LEDR review and preliminary recommendations set out below are based on a 
knowledge acquired during the study trips1 to various fuel-related agencies in the US.  

 

Disclaimer  

The views expressed in this submission are strictly those of the author. They do not necessarily 
reflect the views of the Ministry of Business Innovation and Employment (MBIE) or Trading 
Standards. The author is solely responsible for any errors or omissions. The contents of this 
document must not be construed as legal advice. MBIE should be responsible and/or liable neither 
for an action taken as a result of reading, or reliance placed because of having read any part, or all, 
of the information in this submission nor for any error, inadequacy, deficiency, flaw in or omission 
from this submission. 

  

                                                           
1 This submission has become possible due to a study undertaken thanks to a sponsorship from the MBIE 
Development Fund (see Acknowledgement below). 
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Executive Summary 
 

A series of transport related issues are addressed in the Low-Emissions Economy Draft 
Report (LEDR). The focus of this submission is on the opportunities for a gradual 
transformation of a range of fuels available in the national market towards a low emission 
economy. 

Evidence based policy and regulation development, will be crucial to help measure and 
quantify the benefits of strategies proposed in LEDR. Therefore, this document is compiled 
primarily to share information on a technically feasible way forward, although there is a 
range of issues – economic, political, social etc. – that will have a bearing on how the 
quantifiable progress towards a steady transition away from fossil fuels would be actually 
delivered.  Three specific recommendations are succinctly shown below in bold. 

Low carbon fuel standards have been proven internationally as a successful regulatory 
instrument for stimulation of variety of renewable fuels, biofuels and other options such as 
hydrogen and electric vehicles, to put them onto a level playing field. It is now feasible to 
compare ‘apples and oranges’ through the regulatory deployment of CI (Carbon Intensity) 
values and pathways. This is a fuel neutral concept which works across all fuel-related 
industries allowing the comparison of different fuel types – in effect ‘apples with oranges’ - 
and to promote clean renewable fuels on a fair and equitable basis.  

In this submission, I will attempt to show that Low Carbon Fuel Standard (LCFS) indeed could 
deliver efficient complementary policies having both a pricing ‘stick and carrot’ element as 
well as having a reasoned and planned approach for controllable emission reduction. It is 
recommended to study LCFS as an option worthy of further work and analysis. 

One of the key strategies for New Zealand, as a country with some of the highest 
agricultural emissions in the world, to focus on, develop and implement emissions 
mitigation technologies which would produce negative carbon dioxide emissions by 
combining bioenergy use with carbon capture and storage (CCS). In my view, New Zealand 
has the necessary capability for doing so. It is recommended to develop bioenergy 
combined with CCS. 

Regarding the best options for fossil fuels alternatives, a number of new products are 
discussed. Options for local production are possible. Biogas to fuel is a strategically 
important avenue for New Zealand. Methanol is a historically available product for further 
conversion into a clean fuel such as dimethyl ether. Finally, hydrogen is not only a clean 
transport fuel but also a unique and compact option for a reversible energy storage which 
would likely play a growing role with expansion of EV fleets and associated infrastructures. 
It is recommended to deploy LCFS concept to develop alternatives to fossil fuels. 
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The Low-Emissions Economy Draft Report: Transport Topics 
 

The key points set out in LEDR (p. 281) that resonate with the basis of this submission, are as follows: 

- Biofuels have the potential to deliver significant emissions reductions for these modes. Yet, 
commercial, technology, and coordination barriers pose challenges to the large-scale 
production of biofuels. 

It is true that there are barriers and challenges so some ways of overcoming these barriers are 
proposed in this response. Among them would be proposed new regulations which would be 
equivalent to and based on internationally established Low Carbon Fuel Standards. 

- I would contest one of the key points in the LEDR that ‘a transition away from fossil-fuel 
vehicles will take decades’.  

This submission is focused on activities which could be planned in two-to-three year steps covering a 
foreseeable future until 2030. An irreversible move for the national economy away from fossil-fuel 
vehicles could be established within one single decade. Some specific transport can be entirely 
transformed, e.g. heavy duty fleets on petroleum diesel could be entirely converted to renewable 
fuels the New Zealand roads by 2030 or even earlier. My view is that consideration of strategies up 
to 2050 is warranted but should be clearly differentiated from what could be done practically within 
the next ten to twelve years.  

Further, I have an issue with the suggestion that the key role of biofuels would be in addressing only 
those transport emissions that are more challenging to mitigate, such as heavy vehicle emissions and 
aviation emissions (Ref. to section 11.6 on p. 282). It seems to be a rather narrow approach to 
intentionally limit the range of fleets / vehicle types suitable to biofuels just to a specific group as 
mentioned above.  This submission will demonstrate that a broader approach is possible. Again, the 
proposal relates to Low Carbon Fuel Standard (LCFS). 

- Fully agree that one of the key recommendations of LEDR should be:  to focus the Transport 
Government Policy Statement on reducing emissions. 

The aim of this submission is to suggest the basis for a practical approach around how New Zealand 
could achieve a broad based transition away from fossil-fuel vehicles. 

It is further noted that ‘road transport (largely private vehicle use) is the dominant source of 
transport emissions, and its emissions have increased substantially over recent decades’ (p.283). It 
would be suggested therefore, that it would be appropriate to focus some attention on the private 
fossil-fuel vehicles’ emission mitigation too. 

I note the comment that ‘New Zealand is one of the few developed countries without any fuel 
economy standards’ (p.285). I believe this is a matter of concern and should be addressed. However 
the scope of this submission doesn’t include specific topics on policy for example on vehicles’ fuel 
efficiency/economy. 
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It is noted that currently ‘the New Zealand Emissions Trading Scheme (ETS) is likely to have a limited 
impact on transport emissions’ (p.286). 

Generally I agree with the finding F11.1 that ‘at the current low-emissions price, ETS has a small 
effect on fuel prices, and accordingly, a small effect on consumer behaviour and transport 
emissions.’ Although the following statement is narrowly focused on pricing aspect only and 
therefore it is to some degree limiting: ‘A higher emissions price would have a greater impact.’  Next, 
I fully agree with the following conclusion in F11.1:  ‘Yet, because consumers are relatively 
unresponsive to changes in fuel prices, additional measures will be required to achieve large 
emissions reductions.’ Therefore, actively stimulating policies such as a LCFS could bring the 
necessary additional influences and balance to bear. 

NOTE: the ending of p.288 needs a better connection to the starting text of p.289. 

To Q11.1 ‘How could New Zealand signal a commitment to a widespread transition away from fossil-
fuel vehicles?’ Provided the government operates in a consistent long-term predictable manner, it 
could be possibly done through a number of parallel measures. Firstly, by enhancing public 
awareness of long-term benefits of low-carbon fuels, and irreversible choice of the government 
policies, it could involve later subsidies for low emission vehicles. Secondly, this would be done by 
establishing a combination of regulatory instruments such as a) an initial R&D grants support and    
b) a mandatory stimulation of proven biofuels, in particular, by LCFS legislation. Thirdly, by issuing 
publicly sound guarantees to investors into new technologies. 

I disagree with a statement in F11.13 ‘However, the biofuel technologies with the greatest promise 
for New Zealand’s context are not yet commercially proven.’ This statement relates primarily to 
specific feedstock as the Scion Biofuels Roadmap report (p.48) explains in the following sentence: 
“This is particularly so for drop-in fuel production from lignocellulosic feedstocks, including 
pyrolysis/upgrading, identified as one of the model’s best options.” (see also p.334 of LEDR) Whilst 
the overall conclusion in F11.13 is perhaps valid in relation to the level of activity in New Zealand 
where biofuels are currently at a low profile, on the whole it seems to be unproductive and even 
discouraging. Indeed, when the international work in this space is considered, there has to be 
recognised a significant variety of biofuels further developed within the last decade worldwide. 
Among them are: ethanol and methanol blended petrol with oxygenates from totally new 
feedstocks, drop-in renewable biodiesel and various derivatives from carbon dioxide through carbon 
capture and sequestration, e.g. Di-Methil Ether (DME), etc.  A production technology for the FAME-
based biodiesel (specs as per Schedule 3 of EFSR 2011) has been established in New Zealand in 2008 
to the degree that it would have been possible to have a competition in the fuel retail market and 
certainly there was plenty of biodiesel for commercial usage. Biodiesel has also been produced for 
more than a decade worldwide and is currently losing a competition to renewable diesel based on 
the same feedstock. See the relevant chapters below in this submission. I would add a positive note 
to F11.13 along these lines: “A significant variety of biofuels suitable for starting gradual 
replacement of fossil fuels in New Zealand, have been developed worldwide within the last decade.” 

Further, agree that ‘Scion provides few details about the role for government in supporting the 
development of biofuel’ (p.308). This submission gives an optional view on the role for the NZ 
government through LCFS. 

https://www.scionresearch.com/__data/assets/pdf_file/0005/63293/Biofuels_summary_report.pdf
https://www.parliament.nz/en/pb/hansard-debates/rhr/document/49HansD_20081217_00000001/energy-fuels-levies-and-references-biofuel-obligation
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I strongly agree with an opinion expressed by Z that ‘advanced biofuel technologies are typically 
emerging in markets where government funding or mandates are in place (p. 308). So a greater 
innovation support here in New Zealand, especially at early stages, would help with progress.  

I agree with the final statement in this section on Biofuels that ‘if researchers and firms with an 
interest in biofuels are able to demonstrate a comparative advantage in developing a fuel that can 
generate significant emissions reductions, then these entities should be well positioned to take 
advantage of any increase in R&D funding available for emissions-reduction research. However, it is 
also likely that areas of biofuel research exist where New Zealand has no comparative advantage. In 
these instances, New Zealand would be better placed to monitor international developments and 
seek to absorb and adopt technologies developed offshore’ (p.309).  

It is surprising the LEDR didn’t formulate any Questions for this section.  

The finalised LEDR report should identify some potential barriers to rapid uptake of renewables in 
energy markets.  

NOTE: Fleet average standards in LEDR (pp. 290-291) has an incentives concept similar to that 
behind LCFS. 

Low Carbon Fuel Standard: a Brief Overview 
 

California Air Resource Board runs the LCFS programme and sets annual Carbon Intensity (CI) 
standards for gasoline, diesel, and the fuels that replace them. The key objectives of LCFS are as 
follows: 

• Reduce petroleum dependency   
• Reduce carbon intensity of transportation fuels 
• Transform and diversify fuel pool and allow alternative fuels to compete in the fuels market 

(Source: California’s Low Carbon Fuels Standard: A Policy Overview.  California Air Resource Board at 
ISCC Regional Stakeholder Committee North America. Las Vegas, December 2017.) 

 

Carbon Intensity is the Key Measure 
Definition: CI is the measure of GHG emissions associated with producing and consuming a fuel, 
which is measured in grams of carbon dioxide produced by this fuel per megajoule of energy 
(gCO2e/MJ) generated by this fuel.  

The table below gives some indicative figures of CI for relatively well known renewable fuels. The 
number of certified variants of new fuels in the LCFS CI Catalogue are more than 300 and the 
number of registered participants (so called Regulated Parties under the LCFS) has grown from 230 
in 2017 to 274 by April 2018. 

In Fig. 1 CI for traditional mineral petrol and diesel are around 100 so these figures are a good 
benchmark to compare other fuels with. 

https://www.arb.ca.gov/fuels/lcfs/lcfs.htm
https://www.iscc-system.org/wp-content/uploads/2017/08/Floyd-Vergara_Ursula-Lai_Californias-Low-Carbon-Fuel-Standards_TC-Las-Vegas-2017.pdf
https://www.arb.ca.gov/fuels/lcfs/fuelpathways/pathwaytable.htm
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Fig. 1. Typical Carbon Intensity figures (Source: a report by Lisa Mortenson, Community Fuels. OPIS 
LCFS Workshop, San Francisco, December 2015; see also the LCFS listing of certified pathways.) 

 

How Does the LCFS Judge Fuels? 
The LCFS looks at fuels from a carbon dioxide emissions perspective and accounts for all emissions 
associated with the lifecycle of transportation fuels (‘from cradle to grave’). The CI of a fuel is 
calculated by assessing the emissions in the lifecycle or “pathway” of the fuel.  The pathway is 
determined by assessing the GHG emissions throughout each stage of the fuel’s feedstock 
production, conversion, and use. CI is calculated using the GREET model (Greenhouse Gases, 
Regulated Emissions, and Energy Use in Transportation). Fuels in the transportation fuel pool that 
have a CI lower than the established annual target (see as example Fig. 4 below), generate LCFS 
credits. Those fuels in the transportation fuel pool with CIs higher than the target, generate deficits. 
A fuel producer with deficits must have enough credits through generation and acquisition to be in 
annual compliance with the standard. The clean fuel standards are the annual average carbon 
intensity that a regulated party must comply with.  

The LCFS regulation applies primarily to producers and importers of finished fuels, as well as fuel 
blendstocks and substitutes. Fuels subject to the LCFS requirements include gasoline, diesel fuel, and 
their substitutes and blendstocks. (Source: LCFS Regulatory Guidance 16/04. Air Resource Board, CA. 
May 2016.) 

https://www.arb.ca.gov/fuels/lcfs/fuelpathways/pathwaytable.htm
https://www.arb.ca.gov/fuels/lcfs/guidance/guidance.htm
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Fig.2. Carbon Intensity reduction by LCFS in California for the main transport fuels. 

(Source: California’s LCFS: Unlocking Value in Low-Carbon Liquid Fuels. Propel Fuels at Propel Silicon 
Valley Workshop. December 2017.) 

However, electric and hydrogen vehicles are treated on the exception basis. Their IC is appointed 
rather than calculated. There are newest options such as electricity from solar panels – this one has 
received a CI pathway in January 2018.  

Further, in my view the ‘economies of scale’ factor shouldn’t be seen as a barrier against fuels that 
may initially have a very limited share of the New Zealand market so they can develop their niche by 
using benefits of LCFS.  

https://propelworkshop.com/research/lcfs-part1
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Fig. 3. The achieved carbon emissions reduction due to LCFS each year. The figure for 2016 
equivalent to approx. 2.6% reduction of the carbon intensity of transportation fuels. (Source:  

California’s Low Carbon Fuels Standard: A Policy Overview. California Air Resource Board at ISCC 
Regional Stakeholder Committee North America. Las Vegas, December 2017.) 

 

Other Legislations Close to LCFS 
The Renewable Fuels Standard is a federal piece of legislation and had represented a base 
document for Low Carbon Fuel Standard (LCFS) development complementing to some extent the 
LCFS CA as a state standard.  

The key differences are in the objectives: RFS is focused on guaranteed volumes of biofuels across 
the states so it is very prescriptive on the ranges of biofuels while LCFS is stimulating low-carbon 
fuels on the whole and is fuel-neutral.  

What is different about a Low Carbon Fuel Standard — as compared to a Renewable Fuel Standard? 
There are 4 primary differences. 

Oregon’s Clean Fuels Program (CFP) was initially authorized by the legislature in 2009, with 
subsequent legislation in 2015 allowing the Oregon Department of Environmental Quality (DEQ) to 
fully implement the program in 2016.  The program’s goals are to foster the development of an in-
state market for cleaner fuel by requiring that transportation fuels used in Oregon get steadily less-
polluting over the next decade. The program requires average life cycle global warming emissions 
per unit of energy in transportation fuels to decline by 10% by 2025 compared to 2015. 

https://www.iscc-system.org/wp-content/uploads/2017/08/Floyd-Vergara_Ursula-Lai_Californias-Low-Carbon-Fuel-Standards_TC-Las-Vegas-2017.pdf
http://www.biofuelsdigest.com/bdigest/2017/05/10/lcfs-vs-rfs-as-two-contend-for-the-renewables-heavyweight-championship-who-is-the-greatest/
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Fig. 4. The Carbon Intensity figures for the two base fuels with a target per each year (Oregon State 
Clean Fuel Program). 

 

There is a standard for gasoline and gasoline substitutes and one for diesel and diesel substitutes. 
The baseline year for the program is 2015 and represents 10 percent ethanol blended with gasoline 
and 5 percent biodiesel blended with diesel. The rule requires a 10 percent reduction in average 
carbon intensity from 2015 levels by 2025. These figures could be directly suitable for a similar New 
Zealand legislation. 

Oregon’s CFP completed a successful first year, but it remains under criticism, so it’s important to 
regularly review how the policy works, and its prospects for the future. The Clean Fuels Program 
creates a steadily growing market for clean fuels. 

Transportation is the largest source of global warming pollution in Oregon, and the overwhelming 
majority of transportation emissions come from petroleum-based fuels like gasoline and diesel.  

Implementation of a similar legislation in New Zealand would have a lot of commonalities with 
Oregon state processes since this state has infrastructure of carbon emissions in-between those in 
California and New Zealand while the population is almost equal to that in New Zealand. To some 
extent their experience could be a template for New Zealand legislation. 

The Canadian Framework is also undergoing a public review. Their proposal addressed some 
outstanding policy questions that are common to the countries such as Canada, Australia or a 
medium size state of the US.  Canadian regulators are now in the process of engaging with 
stakeholders and working on economic modelling in order to come to informed decisions. 

The complexity of LCFS dictates using competent instructors who would lead a company from 
expression of interest to completion of their own CI pathway and becoming a registered party. For 
example, EcoEngineers - a facilitator company operating close to the Californian Environmental 
Protection Agency. This company runs a business of assistance to the industry in adopting the 
requirements of RFS and LCFS, in particular, to fill the required forms to apply for qualification as 
participant of the credit system within RFS and/or LCFS in a manner analogous to that accounting 
companies do on tax returns.  

 

 

http://www.oregon.gov/deq/FilterDocs/cfpoverview.pdf
http://www.oregon.gov/deq/FilterDocs/cfpoverview.pdf
http://www.oregon.gov/deq/FilterDocs/cfpoverview.pdf
https://www.canada.ca/en/environment-climate-change/services/canadian-environmental-protection-act-registry/publications/clean-fuel-standard-regulatory-framework.html
https://www.ecoengineers.us/about/
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Low Carbon Fuel Standard Summit 19-21 March 2018  
 

The key strategic documents:  

• California’s 2017 Climate Change Scoping Plan of November 2017. Link is here and 
• Short-Lived Climate Pollutant Reduction Strategy of March 2017.  Link is here. 

VK note:  two large topics to take on board from Richard’s review are  

a) LCFS is evolving successfully but requires increased stringency in the following areas: short-lived 
pollutants; third party verification; updating regional GHG targets; zero-emission vehicles 
infrastructure. 

and b) Extension of Cap-and-Trade Program up to 2030 signed into a state law the bill AB 398 in 
August 2017.  

Another big topic to look further is a health related impact of diesel particulates and nitrogen oxides. 
This issue has received an extra attention in the public domain, e.g. persuasive publications in New 
Scientist and/or Independent, etc. which deserve further careful analysis along with other 
publications having a less alarming message as e.g. in Daily Express. Depending on the outcome of 
such analysis there could be a reason for significant updating of international diesel specifications 
and further quality monitoring.   

 

Carbon Market Cap & Trade System vs LCFS 
 

California’s landmark cap-and-trade and Low-Carbon Fuel programs have put the state on track to 
meet 2020 emissions reduction goals. The cap-and-trade is equivalent to ETS in NZ while LCFS deals 
with fuels only. They co-exist and are needed both. See Glossary below for some further details. 

Topics on comparison would include: 

o Program design, targets and coverage 
o Methods of compliance: Carbon allowances, offsets and LCFS credits 
o Recent market trends and compliance strategies  
o California’s second act: new targets for 2030 and what they could mean for power producers 

and refiners 
o Ongoing challenges to the carbon markets 
o Prospects for broader markets, potential new linkages 

This topic goes beyond the scope of this submission but the information could be easily expanded. 

 

https://www.arb.ca.gov/cc/scopingplan/scoping_plan_2017.pdf
https://www.arb.ca.gov/cc/shortlived/meetings/03142017/final_slcp_report.pdf
https://www.c2es.org/site/assets/uploads/2017/09/summary-californias-extension-its-cap-trade-program.pdf
https://www.newscientist.com/article/2154296-the-uk-just-missed-a-big-chance-to-cut-harmful-diesel-pollution/
https://www.newscientist.com/article/2154296-the-uk-just-missed-a-big-chance-to-cut-harmful-diesel-pollution/
https://www.independent.co.uk/environment/diesel-cars-ban-cleanest-emissions-legal-limits-air-pollution-regulations-uk-germany-a8235076.html
https://www.express.co.uk/news/science/885508/diesel-cars-fuel-air-pollution-levels-two-times-less-than-predicted
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Examples of Alternative Fuels with High Potential for New Zealand  
 

This list of renewable biofuels is very limited and represents a range of typical products in LCFS 
which could have a great potential for a steady transition away from fossil fuels. Most of these 
products could be successfully integrated into the New Zealand fuel market provided the LCFS-
equivalent mandate environment as well as economic incentives would be correctly set out within 
the next decade or so. These new fuels would work in parallel with introduction of Electric Vehicles 
(EV) into New Zealand transport fleets. While the perspectives of EV are undeniable and currently 
well appreciated in New Zealand (Source: Electric Vehicles in New Zealand: today and tomorrow. Liz 
Yeaman, EECA, NZ, November 2017.), their role is limited in their own way and the Californian 
experience gives some guidance what can be expected by 2030. Specifically, Californian specialists 
(available on request) expect to achieve targets of 1.5 mln EV by 2025 and up to 5 mln EV by 2030 
which mean, respectively, approx. 5% and 18% of fleet replacement. 

The list is neither complete nor perfect but merely gives good examples what can be achieved for 
further mitigation of transport emissions. The list includes: 

• Flex-fuel ethanol E85 
• Renewable diesel 
• Biogas derived dimethyl ether 
• Hydrogen fuel 

 

Flex-fuel Ethanol E85 
Retail sale of flex-fuel E85 is established in New Zealand and its compliance is regulated in line with 
the international standards (Source: Schedule 1A, EFSR 2011).  

Significant improvements of carbon emissions are possible for modern E85 blends. A Californian E85 
retailer has demonstrated (available on request) practical CI figures for his current E85 blend where 
for his ethanol component CI is approx. of 71.0 with the final figure of CI for E85 then is approx. 76 
which is a step forward compared to CI of 80 for a typical pure corn ethanol of 2016. Some of the 
new pathways in the LCFS Catalogue give CI figures for ethanol around 45-50, which means the 
progress achieved within a few recent years is remarkable. To sum up, the CI figures are rapidly 
getting down due to the successful work done everywhere across the industry. 

High octane petrol blends with ethanol such as E30 and E85 in plug-in hybrids provide substantial 
longer-term CI reduction, is concluded in a recent study by the Renewable Fuels Association, USA.  

http://www.windenergy.org.nz/store/doc/NZWEA-AGM2017-Liz-Yeaman-presentation.pdf
https://www.conferize.com/argus-california-carbon-and-lcfs-summit-2
http://www.legislation.govt.nz/regulation/public/2011/0352/latest/whole.html
https://www.conferize.com/argus-california-carbon-and-lcfs-summit-2
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Fig. 5. Cumulative emission reduction for high-octane ethanol blends over study baseline (Source: 
Renewable Fuels Association (RFA) appreciates the opportunity to submission to proposed 
amendments to LCFS regulation. Attachment B, April 2018.) 

Moreover, the study has found that other higher ethanol blend options paired with certain vehicle 
technologies can deliver even greater CI reductions under the LCFS in the longer term: 

• High efficiency options such as E30 and E85 Plug-in Hybrid Vehicles (PHEVs) can support further 
future CI reductions; however, the time required to roll in vehicles even under rapid 
commercialisation scenarios, results in more significant benefits beyond 2030. 

• Growth in plug in E85 PHEVs as well as other low CI technologies could support a 20% reduction or 
more in GHG emissions in California by 2030. 

• E30 high-octane fuel vehicles (HOFVs) can also result in an increase in credit generation but the 
savings do not occur as quickly as the other fuel options examined in this study. (Source: Renewable 
Fuels Association (RFA) appreciates the opportunity to submission to proposed amendments to LCFS 
regulation. Attachment B, April 2018.) 

E85 use in PHEVs could increase cumulative GHG reductions under the LCFS by more than 25 million 
MT by 2030 in California (Fig. 3) which, when using an approx. reduction factor of ten, would 
translate for New Zealand under the same conditions into approx. 2.5 million MT by 2030 that would 
account for some 4% of the total emission reduction. However, most of the GHG reductions 
attributable to E85 use in PHEVs come later in the study period (by 2030) because of the time 
needed to significantly penetrate the fleet with E85 PHEVs. Therefore, introduction of advanced E85 
in New Zealand could be done in parallel with promotion and support, e.g. though incentives for 
traders and subsidies for consumers, of fully suitable vehicle such as E85 PHEV. 

 

http://www.ethanolrfa.org/wp-content/uploads/2018/04/RFA-Comments-on-CARB-LCFS-ISOR-2018.pdf
http://www.ethanolrfa.org/wp-content/uploads/2018/04/RFA-Comments-on-CARB-LCFS-ISOR-2018.pdf
http://www.ethanolrfa.org/wp-content/uploads/2018/04/RFA-Comments-on-CARB-LCFS-ISOR-2018.pdf
http://www.ethanolrfa.org/wp-content/uploads/2018/04/RFA-Comments-on-CARB-LCFS-ISOR-2018.pdf
http://www.ethanolrfa.org/wp-content/uploads/2018/04/RFA-Comments-on-CARB-LCFS-ISOR-2018.pdf
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Renewable Diesel  
Renewable Diesel (RD) is a next generation diesel fuel.  It has a low CO2 footprint similar or better 
than to traditional FAME-based biodiesel (compliant with Schedule 3, EFSR 2011) yet is a high 
performance fuel that significantly reduces emissions and is essentially a ‘drop-in’ fuel compared to 
FAME-based biodiesel which is recommended to be blended typically up to 20% i.e. in other words, 
RD can be taken into use right away.  From the perspective of chemical composition, conventional 
fossil diesel and renewable diesel are both hydrocarbons. Traditional FAME-biodiesel is an ester, 
which may cause problems in some motor engines. This is why the use of traditional biodiesel is still 
limited to a maximum concentration of 7% for retail sale in New Zealand (Source: EFSR 2011).  

RD is a broad term that essentially refers to any diesel fuel 1) that is produced from a renewable 
feedstock, 2) predominantly consists of hydrocarbons (not oxygenates), 3) and meets key 
requirements established for diesel engine fuels (see below). As further described in this study, RD 
can be produced through various processes using a wide array of feedstocks. The most prevalent 
method of producing RD is called “hydrotreating,” by which feedstocks such as vegetable oils or 
animal fats are reacted with hydrogen. (Source: Renewable fuel as a major transportation fuel in 
California. Gladstein, Neandross & Associates, White Paper, August 2017. p.5)  

RD can be produced from a wide variety of non-petroleum renewable resources. These include 
animal fats and wastes, vegetable oils, municipal solid waste, plant and algae oils, sludge and oils 
derived from wastewater, and other wastes. Fig. 6 shows different renewable feedstock to make RD. 
RD pathways that generate credits under California’s LCFS are predominately produced from tallow, 
used cooking oil, and fish oil. Unspecified “other” feedstocks collectively make up 10 percent. 
Currently, none of the “other” feedstocks used to make RD for California are believed to be palm oil, 
which is a controversial pathway to produce RD (or other biofuels). The issue of palm oil as a 
potentially non-sustainable, controversial RD feedstock is further discussed in this White Paper.  

Data from the LCFS seem to corroborate that RD from palm oil is not being consumed in California 
today. LCFS statistics indicate that 97 percent of 2016 RD-related credits were based on fuel derived 
from wastes and residues rather than conventional crop-based fuel credit generation.  

As the world’s leading RD producer, Neste is at the forefront of this need to avoid producing RD from 
palm oil or other controversial feedstock. According to Neste, 79 percent of its worldwide RD 
production comes from waste and residue streams i.e., not plants like the African palm tree. 
(Source: ibid., Section 8.2, p.66)  

Long story short RD is an impressive fuel solving many problems associated with modern clean diesel 
engines. See a comparison of two form of biodiesel e.g. here. 

 

http://www.legislation.govt.nz/regulation/public/2011/0352/latest/whole.html
https://www.staroilco.net/renewable-diesel-as-a-major-transportation-fuel-in-california/
https://www.staroilco.net/renewable-diesel-as-a-major-transportation-fuel-in-california/
http://www.dieselforum.org/files/dmfile/RenewableFuelsFactSheet_01.30.13.pdf
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Fig. 6. Biodiesel and RD feedstock for LCFS pathways. (Source: Renewable fuel as a major 
transportation fuel in California. White Paper, August 2017. p.14)  

Here: DCO stands for Distiller’s Corn Oil, UCO stands for Used Cooking Oil. 

From the end users perspective, perhaps the most important advantage of RD relative to biodiesel is 
that is has no “blend wall”; it can be used in high-level blends (including 100 percent, or RD100) in 
existing heavy-duty diesel engines without modification. (Source: ibid., p15) 

 

Neste Renewable Diesel  
RD is suitable for cold, even arctic conditions. Its properties are identical to the highest-quality fossil 
diesels. The motorist does not have to fear that the car breaking down on the road even in the 
coldest winter temperatures.  

Neste claims, that the user of RD does not need to fear microbial growth caused by impurities, which 
could clog the fuel filters of the car. So its use does not increase the frequency of the periodic 
maintenance of the car which is something that might happen with traditional biodiesel blends. Its 
use does not require any modifications to the fuel systems of the vehicle, regardless of the age or 
make of the car. In other words, RD can be taken into use right away. 

When RD is used in 100% concentration, the carbon emissions from traffic are most effectively 
reduced and reaching of global climate targets best supported. For example, RD produced by Neste 
in 2015 reduced greenhouse gas emissions causing global warming by 6.4 million metric tons. This 
corresponds to permanent removal of 2.3 million passenger cars from the roads. The use of Neste 
RD also reduces particle, hydrocarbon and nitrogen oxide emissions. These tailpipe emissions affect 
the quality of local air in particular. RD is, thus, an excellent choice also in urban conditions, such as 
for buses, waste transport, emergency response vehicles, and corresponding applications. All in all, 
the renewable diesel and traditional biodiesel differ quite a lot; in fact, they are two completely 
different products. Because RD is a cleaner, higher quality product that stands cold and storage 

https://www.staroilco.net/renewable-diesel-as-a-major-transportation-fuel-in-california/
https://www.staroilco.net/renewable-diesel-as-a-major-transportation-fuel-in-california/
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much better than traditional biodiesel, the benefits that RD offers to the vehicle, the motorist, and 
ultimately the climate are the greatest when 100% RD is used. (Source: What is the difference 
between renewable diesel and traditional biodiesel - if any? Neste Corporation, September 2016.)  

 

Fig. 7. LCFS pathway for Renewable Diesel certified for Neste Singapore with a New Zealand 
feedstock. (Source: The Californian LCFS catalogue of certified pathways.)  

It is recommended to consider a consultation with Neste for organising a local production of RD in 
New Zealand. With assumption of using beef tallow only, a local production of 150 mln L of RD could 
be achieved within a few years which would mean approx. 4.3 % of petroleum diesel replacement. 

 

Dimethyl Ether – Another Emission-Clean Renewable Fuel 
Dimethyl Ether (DME) is a potentially strong candidate at least for heavy vehicles transport, having 
properties close to diesel while it is an isomer of ethanol (which is a known blending ingredient for 
petrol). With DME, a slight modification of engine is required because it is volatile at room 
temperature and needs to be compressed but at the lower pressure (measured in bars, factor of 
five) than LPG (factor of seven to eight).  

Fuel produced from landfill biogas has much lower values of CI (approx. 12 gCO2e/MJ) compared to 
that compressed from pipeline natural gas which is given a value of 67 grams of CO2e/MJ defined 
for the typical pathways by CARB.  

DME has a potential to fully realise advantages of biogas collection and conversion into a transport 
fuel. It is estimated that methane in CA gives up to 50 % of agricultural emission (Source: Oberon 
Fuels). This is perceived as a big opportunity because within the LCFS concept it would mean to 
receive negative figures for CI through sequestration of biogases. Therefore, CARB’s Dairy Working 
Group, in particular, focuses on fostering market for anaerobic digesters (Source: LCFS Pathway for 
the Production of Biomethane from the Anaerobic Digestion of Wastewater. ARB CA, December 
2014). The Dairy Working Groups were formed because of Senate Bill 1383, the bill focused on short-
lived climate pollutants including methane emissions, which requires their formation.  

Oberon Fuels works together with OEM such as Ford and VW on identification of potential impacts 
and benefits of DME; trying to identify both commercial ready and emerging technologies and 
approaches as well as barriers to scaling up projects which would significantly expand the number of 
livestock digester projects in California. These ideas rightfully sound for New Zealand as well 
although this range of opportunities is beyond direct scope of this submission.  

https://www.neste.com/sites/default/files/attachments/neste_renewable_diesel_handbook.pdf
https://www.neste.com/sites/default/files/attachments/neste_renewable_diesel_handbook.pdf
https://www.arb.ca.gov/fuels/lcfs/fuelpathways/pathwaytable.htm
https://www.arb.ca.gov/fuels/lcfs/fuelpathways/pathwaytable.htm
http://oberonfuels.com/
http://oberonfuels.com/
https://www.arb.ca.gov/fuels/lcfs/121514wastewater.pdf
https://www.arb.ca.gov/fuels/lcfs/121514wastewater.pdf
http://oberonfuels.com/
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It is highly recommended to view proposals advocated by the Bioenergy Association of New Zealand 
for anaerobic digesters implementation. Further, Methanex New Zealand could play a decisive role 
in the process of conversion of various carbon dioxide emissions into methanol which, in turn, could 
be utilised as a blending component in petrol as well as an interim feedstock for DME. Methanex’s 
Medicine Hat plant in the United States currently injects captured CO2 from a neighbouring industrial 
facility to produce additional methanol.  

 

Hydrogen as Fuel and Energy Storage Opportunity 
During my study trip, I visited the Fuel Cell Partnership HQ and a hydrogen fuelling station and met 
with experts as well as customers of hydrogen vehicles, saw practical process of refuelling a vehicle 
at the dispenser.  Hydrogen fuel cell cars bring another dimension in the zero carbon transport 
future – it deserves a special consideration despite their share in alternative fleets will be very small 
for some time.  

 

Fig. 8. Renewable Hydrogen has a great potential for energy storage and for transport. (Source: 
Driving for the Future. California Fuel Cell Partnership, Leaflet, 2017.) 

Fig. 8 tells more than a thousand words. The California partnership has succeeded to establish up to 
50 hydrogen refuelling stations in the state and the total number by the end of 2018 will be 100. The 
current investment environment in California has allowed the state to complete the full chain of the 
necessary elements: there are hydrogen fuel-cell vehicles, service stations with hydrogen dispensers, 
and supply and storage of hydrogen. It is claimed that despite flammable properties of hydrogen and 
its high pressure in car fuel tank, vehicles on hydrogen are deemed to be safer than those on petrol. 

LCFS specifically exempts a number of lower-carbon fuels, such as electricity and hydrogen, because 
they meet the carbon intensity targets through 2020. However, LCFS allows these fuel providers to 

https://www.methanex.com/location/new-zealand
https://www.productivity.govt.nz/sites/default/files/sub-low-emissions-107-methanex-corporation-new-zealand-limited%20-343Kb.pdf
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“opt-in” to the program and generate LCFS credits that they can sell and trade in the California LCFS 
market. (Source: CFS Electricity and Hydrogen Provisions. California Air Resource Board, April 2018.) 

 

The Overall Potential Impact of LCFS for New Zealand 
 

LCFS as a fuel neutral concept which works across all industries allowing, figuratively speaking, to 
compare ‘apples and oranges’ and promote the biofuel industry on the whole in a fair competition. 

The concept of LCFS is based on measurable elements so it gains the international reputation as a 
viable tool for evaluation of the carbon emission reduction progress. Remarkably, the amount of 
available information on LCFS is vast, it is a multi-dimensional informational world embracing 
technology, legislation and business. Unavoidably, some decisions from time to time have resulted in 
unintended consequences so at some stages the legislation has been reviewed and amended. 
Currently, the newest set of the LCFS amendments 2018 is in consideration. 

A number of potentially sound routes exist for introduction of alternative fuels with lesser carbon 
footprints than that from traditional petroleum fuels such as petrol and diesel. LCFS gives both the 
measure and incentives to work in this direction.   

New Zealand entrepreneurs have developed a considerable experience throughout the years dealing 
with relevant technologies e.g. such as: traditional biodiesel production, LPG vehicle modification, 
water waste treatment CCS and organic waste treatment by anaerobic digestion, etc. Many of these 
technologies developed in New Zealand, are used overseas while they could flourish at home in NZ 
at the right policy. See materials at the Bioenergy Association New Zealand.  

In particular, this submission recommends to look at introduction of such fuels as E85 flex fuel, 
renewable diesel and DME derived from captured biogases. The options within the LCFS doctrine are 
not limited, of course, to these three but at least these products give a feeling what can be achieved.  

 
Sector of 
Economy 

Country’s Total Emission Share, % 
New Zealand Oregon State California State  

Agriculture 49 8 8 
Transport 17 36 39 
Electricity 19 30 19 
Private 4 6 6 
Other 11 20 28 

 

Table 1. Comparison of total carbon emissions for New Zealand vs the US states with LCFS. 

(Sources: for New Zealand; New Zealand’s Greenhouse Gas Inventory 1990–2016, Snapshot April 
2018. Ministry for the Environment; for the US, LCFS Workshop at CA Carbon and LCFS Summit 
March 2018.)  

https://www.arb.ca.gov/fuels/lcfs/electricity/electricityh2.htm
https://www.arb.ca.gov/regact/2018/lcfs18/lcfs18.htm
https://www.bioenergy.org.nz/
http://www.mfe.govt.nz/sites/default/files/media/Climate%20Change/final_greenhouse_gas_inventory_snapshot.pdf
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An opportunity to reduce GHG emissions by biogas processing, using anaerobic digesters is 
straightforward and directly suitable technique for New Zealand (see a presentation from Alzbeta 
Bouskova, BPO Ltd.) The situation with NZ biogases is unique: the agricultural emission share 
combined with that from transport in NZ (Table 1) is a strong background for the NZ regulators to 
prioritise implementation of policies in the area of agricultural biogas processing and conversion into 
fuels.  

For example, a Life-Cycle Assessment of Landfill Gas to LNG and LCNG in California leads to figures of 
CI down to a line of figures close to 10. Further improvement is expected. Table 2 below shows a 
number of best options to convert landfill gas and/or agricultural waste into biomethane based fuel: 

 

Table 2. Pathways and resulting CI for agricultural gases converted into fuel (LCFS listing of certified 
pathways). Note the options with negative CI figures which have to be a strategic goal for countries 
with high agricultural emissions. 

There are options for the petroleum industry continuing the dominating role in road transport by 
2030 with probable input from ZEV and renewable fuels. It is estimated that road transport still will 
being reliant on petroleum fuels up to 80% (Miles T. Heller, Private Communication at LCFS Summit 
2018). In my view, for New Zealand a replacement of petroleum driven vehicles by EVs up to 18-20% 
is possible along a likely replacement up to 15-20% of fossil fuels by renewable alternatives with 
lower CI so the share of petroleum fuels could be brought down to 60-65%.  

A number of potentially sound routes exist for introduction of alternative fuels with lesser carbon 
footprints than that from traditional petroleum fuels such as petrol and diesel. LCFS gives both the 
measure and incentives to work in this direction.   

App # Applicant & Pathway Discription
Facility 

Location
Feedstock Fuel Type Legacy CI Current CI

 Certification 
Date

T2N-1161

Fuel Producer: High Mountain Fuels, LLC 
(4293) Facility Name: Altamont Bio-LNG Plant 
(70526): Tier 2 Method 2B Pathway; Altamont 
landfill gas delivered via pipeline to High 
Mountain Fuels; purified to biomethane and 
liquefied to LNG in California; re-gasified to L-
CNG on-site; fuel dispensed on-site

California Landfill Gas
Liquefied 

Compressed 
Natural Gas

9.97 22/06/2017

T2N-1163

Fuel Producer: High Mountain Fuels, LLC 
(4293) Facility Name: Altamont Bio-LNG Plant 
(70526): Tier 2 Method 2B Pathway; Altamont 
landfill gas delivered via pipeline to High 
Mountain Fuels; purified to biomethane and 
liquefied to LNG in California; re-gasified to L-
CNG in California; fuel delivered to Bay Area 
by Truck

California Landfill Gas
Liquefied 

Compressed 
Natural Gas

10.32 22/06/2017

T2R-1035

Fuel Producer: LytEn (L700) Facility Name: 
LytEn (K4933). Landfill gas to on-site hydrogen 
production via cracking of methane

California Landfill Gas Hydrogen -46.91 -12.65 30/09/2016

T2N-1143

Fuel Producer: AMP Americas LLC (5968) 
Facility Name: Renewable Dairy Fuels (71063): 
Tier 2 Method 2B Pathway; Dairy Biogas from 
manure digester in Fair Oaks, Indiana 
converted to Bio-CNG in California 
(accounting for avoided methane per ARB 
Livestock Offset Protocol) (Provisional)

California Animal Waste
Compressed 
Natural Gas

-254.94 28/06/2017

https://www.bioenergy.org.nz/resource/webinar-180418-carbon-neutral-industrial-wwt
https://www.bioenergy.org.nz/resource/webinar-180418-carbon-neutral-industrial-wwt
https://www.arb.ca.gov/fuels/lcfs/fuelpathways/comments/tier2/4293_report.pdf
https://www.arb.ca.gov/fuels/lcfs/fuelpathways/pathwaytable.htm
https://www.arb.ca.gov/fuels/lcfs/fuelpathways/pathwaytable.htm
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Recommendations 
 

Further progress for a steady transition away from fossil fuels would be accelerated by adaptation of 
a legislation similar to the established biofuel related international legislation, in particular, in the 
Unite States, that include at least the federal Renewable Fuels Standard (RFS), Low Carbon Fuel 
Standard (LCFS) in California, Oregon State Clean Fuel Program (CFP), and Californian Cap & Trade 
regulations and policies. 

1. It is recommended to study LCFS as an option worthy of further work and analysis with 
an objective to introduce in New Zealand a legislation similar to LCFS which 
demonstrates a convincing approach for stimulation of variety of alternative fuels, 
biofuels and other options such as hydrogen and EVs, to put them onto a level playing 
field: we can compare ‘apples with oranges’ through the regulatory deployment of CI 
(Carbon Intensity) values and pathways. 

2. The relevant legislation could be developed in New Zealand within some 18 months 
provided starting soon and then it would be possible to set up and start running a clean 
fuel programme similar to LCFS as early as in 2020, with the first target of about 10% 
reduction of the national average CI by 2030. 

3. Biogas to fuel – the strategically important avenue for New Zealand; methanol is a 
historically available product for further conversion into a clean fuel such as DME. 
Interaction with Methanex New Zealand is very important. 

 

 
 
 
 
 
 
 
 
 
 
 

 

 

 

 

Table 3. All these technologies are internationally proven, primarily in California, but have to be 
commercially established in the specific circumstances of New Zealand. 

Fuel / Vehicle Benefits Carbon Intensity Problem Required for 
scalability 

Flex-fuel E85 Abundance of 
feedstock 

Current 80 
Could be 40-50 

Special vehicle 
model / network 
of dispensers 

New imports  
E85 PHEV / 
dispensers 

Renewable 
Diesel 

Drop-in replaces 
diesel 

Current 40 
Could be 10-30 

Production cost 
is the largest 
problem 

Commitment of 
Neste 
Corporation 

Dimethyl Ether Extra-clean in its 
lifecycle / brings 
symbiosis with 
agriculture 
needs 

Current 20 
Could be MINUS 
100 i.e. 
capturing 
carbon dioxide 

Requires 
compression 
although less 
than LPG 

Modified 
vehicles so 
better to start 
with heavy duty 

Electric Extra-clean on 
road 

Current 90 (?) 
Could be ZERO 

Scalable source 
of clean 
electricity  

Infrastructure to 
be developed 

Hydrogen Extra-clean on 
road / energy 
storage option 

Current 90 (?) 
Could be MINUS 
100 i.e. 
capturing 
carbon dioxide 

Distribution and 
delivery / 
network of 
dispensers 

Full cycle of 
technology to be 
introduced  
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4. It is recommended to analyse and follow where appropriate the experience and 
successes of Oregon State following the lead and best practices of California, is the 
best example for New Zealand. 

5. Among the most promising renewable fuels for New Zealand’s context are 
internationally proven: 
o Renewable diesel – a mainstream biofuel option, surpassing biodiesel based on 

FAME requires communication and commercial resolution with Neste who takes 
feedstock from NZ and directs it to a Singapore plant. What about local 
production? Interaction with Neste Corporation is critical. 

o Electric vehicles – infrastructure is getting to become of paramount importance 
with the steady growth of the fleet in the country. Also, EV do not automatically 
remove carbon emissions because the electricity production must be clean also. 

o Hydrogen – not only transport fuel cells but also, and likely in the first place, a 
unique and compact option for energy storage; would play a growing role with 
expansion of EV fleets and infrastructure. 

6. A great opportunity to immediately start replacing traditional diesel without changes 
to the vehicle fleets, is through introduction of renewable diesel which is essentially a 
drop-in fuel. The feedstock as tallow is available in New Zealand for domestic 
production of approx. up to 6-8% diesel replacement straightaway. Further progress 
can be achieved using dedicated locally produced crop of rapeseed and through 
imports from Neste (the Singapore plant capacity is approx. 900 mln L per year). 

Glossary 
 

CARB  - the California Air Resources Board, part of the Californian EPA, dealing with LCFS.  

LCFS – the Low Carbon Fuel Standard, CA, is a programme enacted primarily in California pursuant to 
the California Assembly Bill AB 32 to reduce carbon intensity in transportation fuels as compared to 
conventional petroleum fuels, such as gasoline and diesel. The most common low-carbon fuels are 
alternative fuels, e.g. FAME-based biodiesel, renewable diesel, natural gas such as CNG and LPG, etc.  

Cap & Trade – a Californian cap-and-trade program, launched in 2013, is one of a suite of major 
policies the state is using to lower its greenhouse gas emissions. The cap-and-trade rule applies to 
large electric power plants, large industrial plants, and fuel distributors (e.g., natural gas and 
petroleum). Around 450 businesses responsible for about 85 percent of California’s total greenhouse 
gas emissions must comply.   

CFP – a Clean Fuel Program, here primarily, Oregon Clean Fuels Program, in line with guidelines from 
the International Council for Clean Transportation. 

CCS – here, stands for Carbon Capture and Storage (or carbon capture and sequestration), the 
process of capturing waste carbon dioxide (CO2) from large sources, such as fossil fuel power plants, 
and deployment it as a feedstock for conversion into an analogue of traditional liquid fuel. Usually, 
CCS includes also transporting it to a storage site, and depositing it where it will not enter the 
atmosphere, normally an underground geological formation.  
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BECCS - Bio-Energy with Carbon Capture and Storage, the emissions mitigation technology which 
produces negative carbon dioxide emissions by combining bioenergy (energy from biomass) use with 
geologic carbon capture and storage.  

RFS – Renewable Fuels Standard, an American federal programme that requires transportation fuel 
sold in the United States to contain a minimum volume of renewable fuels. The RFS originated with 
the Energy Policy Act of 2005 and was expanded and extended by the Energy Independence and 
Security Act of 2007. 

RINS - a Renewable Identification Number, is a serial number assigned to a batch of biofuel for the 
purpose of tracking its production, use, and trading as required by the US federal Environmental 
Protection Agency's RFS. 

Biogas – here, a sub-product of agriculture which could be converted into methanol and then into 
dimethyl ether (DME). 

ILUC – an indirect land use change impacts of biofuels, relates to the unintended consequence of 
releasing more carbon emissions due to land-use changes induced by the expansion of croplands for 
biofuel production, primarily, ethanol or biodiesel, in response to the increased demand for biofuels. 

Hydrogen – here, as fuel in fuel cells, a new opportunity for road transport, in particular, heavy duty 
vehicles. 
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