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N Supply-side analysis for road 
transport  

This appendix sets out the detailed calculations, assumptions and data sources used 
to estimate the subsidy equivalent, abatement and implicit abatement subsidy for 
biofuel policies in each study country. 

Table N.1 shows the breakdown of policies analysed for each country. Key 
terminology and definitions are specified in box N.1. 

Table N.1 Biofuel policies analysed, by country 
Country Subsidies Mandates 

Australia Ethanol Production Grants program 
Cleaner Fuels Grant Scheme 

.. 

China Biodiesel tax incentives 

Ethanol tax incentives 

Flexible Subsidies for Loss 

National Scheme of Extensive Pilot 
Projects on Bioethanol Gasoline for 
Automobiles 

Germany Energy Tax exemption for biofuels Biofuel Quota Act 

Japan Ethanol fuel tax exemption .. 

New Zealand Ethanol fuel tax exemption 

Biodiesel Grants Scheme 

.. 

South Korea Biodiesel tax rebate .. 

United Kingdom .. Renewable Transport Fuels Obligation 

United States Alcohol Fuel Credit 

Biodiesel Fuel Credit 

Bioenergy Program for Advanced 
Biofuels 

State excise concessions for ethanol 

Federal Fleet Management Guidance  

Renewable Fuel Standard 

.. Not applicable. 
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Box N.1 Terminology and definitions 
• Biodiesel — a form of diesel fuel that is derived from plant or animal matter. 

• Cellulosic ethanol — ethanol produced from cellulose, hemicellulose or lignin (that 
is, not from plant starches or sugars). 

• Conventional fuels — the two most widely used road transport fuels, petrol and 
diesel. 

• Diesel — a middle distillate derived from a petroleum refining process (also referred 
to as light fuel oil, distillate fuel oil or automotive gas oil in some countries). 

• Ethanol — ethyl alcohol, most commonly derived from biomass and used as a 
vehicle fuel. 

• Ethanol-blended fuel — a mixture of petrol and ethanol. The name used in some 
countries refers to the proportion of ethanol (for example, E10 is 10 per cent ethanol 
and 90 per cent petrol). 

• Export parity price — the price that fuel producers could receive by selling fuel for 
export rather than selling fuel domestically. 

• Import parity price — the cost of importing fuel (including transport and import 
costs). 

• LPG — liquefied petroleum gases used as vehicle fuel. 

• Petrol — automotive gasoline distilled from petroleum (this includes ‘regular 
unleaded’ and ‘premium unleaded’ in Australia). 

• Petrol equivalent — a measure to compare fuel volumes (for example, biofuels or 
diesel) consistently by energy content. It is the volume of petrol that has the same 
energy content as one litre of a given fuel. 

• Petroleum — liquid hydrocarbons as extracted from the earth (often called oil or 
crude oil). 

• Terminal gate price — the advertised price of fuel for sale at the terminal gate of 
refiners or importers, which is often used as a reference to determine actual 
wholesale prices to customers.  

 

N.1 Approach 

All eight study countries provide some form of support to biofuels. To the extent 
that they are effective, biofuel policies can induce an increase in domestic biofuel 
consumption and displace consumption of more emissions-intensive conventional 
fuels (such as petrol and diesel). This abatement occurs on the supply side of the 
fuel market.  
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The biofuel analysis was conducted separately for the two main fuel markets in each 
country (petrol and diesel) for which there are biofuel substitutes (ethanol and 
biodiesel). The focus of the analysis is on the consumption of these fuels. Where 
biofuels are imported, these are incorporated in the analysis. In contrast, biofuels 
that are produced domestically, but exported and consumed in another country, are 
excluded. This captures the costs of reducing greenhouse gas emissions through 
biofuels that are consumed in the country only. 

Policy overlaps 

Where possible, the subsidy equivalent, abatement and implicit abatement subsidy 
were estimated for each policy measure. In some cases, the Commission was able to 
identify the effect that an individual policy has on the total consumption of biofuels 
within a country, and thus provide these estimates.  

In other cases, however, it was more difficult to quantify the effects of individual 
policy measures on total biofuel consumption. This was often the case when 
policies interact (or ‘overlap’) by targeting the same type of biofuel — for example, 
when biofuel that is subsidised by a policy can be counted towards meeting a 
separate biofuel mandate. In these cases, a description of each policy measure is 
provided, followed by a ‘whole-of-market’ analysis. This estimates the combined 
impacts of policies, rather than looking at the impacts of each policy in isolation. 
Such an approach means that the total abatement and costs of the assistance 
measures as a whole can be estimated, even though it may be impossible to identify 
the incremental costs and abatement of individual policies.  

The form of the ‘whole-of-market’ analysis depends on the types of policies that are 
being considered. For example, it may involve estimating the total value of 
subsidies that are provided. In other cases, it may entail examining a fuel content 
mandate by estimating the ‘price premium’ of biofuels relative to petrol or diesel. In 
all cases, it means that the total value of assistance that a country provides to 
biofuels — through a number of policy measures — is quantified (box N.2). 

The approach used to examine policies in each country is set in the relevant country 
section, as is a discussion of any policy overlaps. For each country, estimates — 
across all policy measures — are provided for the total subsidy equivalent, total 
abatement and average implicit abatement subsidy. 



    
Box N.2 Policy overlaps 
This figure depicts a market with a binding fuel content mandate that raises demand for 
biofuel to the mandated level (Q*). By creating additional demand for ethanol, the 
mandate raises the price that biofuel producers receive (Pb) above the price of petrol 
(Pp). The subsidy equivalent of the mandate is shown by the shaded rectangle. 

Where a production subsidy (s) is also provided (in conjunction with the binding fuel 
content mandate), it will increase the domestic production of biofuels at the expense of 
imports (shifting the domestic supply curve for biofuels down from Sd

1 to Sd
2). The total 

quantity of biofuel consumed is unchanged (at Q*) due to the binding mandate.  

If the subsidy is only provided to domestic producers it will increase resource costs by 
shifting consumption towards higher-cost domestic production (the consumption of 
domestically-produced biofuel increases from Qd

1 to Qd
2). This could also have an 

effect on abatement, depending on what feedstocks are used for domestic production 
and imports. 

The additional increase in resource costs (due to the subsidy) is depicted by area C. 
The total subsidy equivalent of the mandate and the subsidy (in combination) is the 
shaded area plus A+B+C. 

In contrast, where the subsidy is provided to both domestic and foreign producers, this 
will not change the incentive for domestic production. The increase in resource costs 
will depend on the extent to which foreign producers receive the subsidy. In this case, 
the total subsidy equivalent of the mandate and the subsidy (in combination) is the 
shaded area plus A+B+C+D. 
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Policy-induced consumption 

In determining the costs and abatement associated with a given biofuel policy, it is 
important to take into account that some level of biofuel consumption may have 
taken place even if the policy was not in place. Three terms are used throughout this 
appendix when referring to the calculations involved in estimating subsidy 
equivalents: 

• Total consumption — current level of total consumption of a given biofuel. 

• Counterfactual consumption — the level of consumption, of a given biofuel, that 
would have taken place in the absence of the policy measure (or measures). 

• Policy-induced consumption — the level of consumption due to the policy 
measure (or measures) (that is, policy-induced consumption is equal to total 
consumption less counterfactual consumption). 

For most study countries, there was not sufficient evidence to accurately estimate 
counterfactual consumption. In the absence of this evidence, the Commission has 
adopted a default assumption that no consumption of biofuels would have taken 
place without government support (where evidence was available to suggest 
otherwise, sensitivity analysis was used). In some cases, this may mean that the 
estimates of subsidy equivalents and abatement are overstated because they include 
the impact of consumption that would have occurred in the absence of policies. 
However, because this assumption affects the subsidy equivalents and abatement 
proportionally, it has no impact on the estimated implicit abatement subsidies. 

Estimating abatement 

Abatement for any given policy was analysed using ‘average abatement factors’. 
These factors reflect the difference in life-cycle emissions intensity between a 
biofuel and the conventional fuel displaced (measured in grams of carbon 
dioxide-equivalent per litre (g CO2-e/L) (petrol equivalent)). Life-cycle emissions 
refer to the total greenhouse gas emissions produced during the ‘life’ of a fuel, 
beginning with emissions from feedstock generation or extraction through to 
emissions from combustion (appendix M). 

In estimating the emissions intensity of a biofuel for a given country, the 
Commission took into account the different feedstocks that are used in the country 
(data permitting). This is because the choice of feedstock is the most significant 
determinant of the emissions intensity of biofuels. The total abatement attributable 
to a policy or policies was calculated by multiplying the average abatement factor 
(for a given biofuel and country) by the level of policy-induced consumption. 



   

6 CARBON EMISSION 
POLICIES IN KEY 
ECONOMIES 

 

 

Currency conversion and timing 

Where data permitted, subsidy equivalents, abatement and implicit abatement 
subsidies were estimated for the 2010 calendar year. However, due to data 
availability, some estimates were calculated for other time periods.  

Subsidy equivalents and implicit abatement subsidies were converted to 2010 
values (using GDP deflators) and then converted to Australian dollars. This was 
done using the deflators and exchange rates listed in table N.2. 

Table N.2 Exchange rates to 2010 Australian dollars 

Country Currency Data year used for analysis Deflator 
to 2010a 

Exchange 
rate per A$b

Australia Australian dollar (A$) July 2009 – June 2010 1.03 1 
China Chinese yuan (CNY) January – December 2009 1.06 6.2167 
Germany euro (€) January – December 2009 1.01 0.6979 
Japan Japanese yen (¥) April 2009 – March 2010 0.98 80.12 
New Zealand New Zealand dollar (NZ$) January – December 2010 1.00 1.2778 
South Korea Korean won (KRW) January – December 2010 1.00 1065.08 
United Kingdom pound sterling (£) April 2009 – March 2010 1.03 0.5963 
United States US dollar (US$) January – December 2009 1.01 0.9199 
a Deflators to 2010 values (in local currency) are based on the GDP chain price index from the RBA (2011) for 
Australia, and from the IMF (2011) for all other countries (using the whole calendar year that covers most of 
the data analysis period).  b Annual average exchange rates for 2010 are from the RBA (2011). 

Sources: IMF (2011); RBA (2011). 

Adjusting fuel volumes for energy content 

The fuel types discussed in this appendix (petrol, diesel, ethanol, biodiesel and 
vegetable oil) each have different energy contents (measured as megajoules per litre 
(MJ/L) upon combustion). Where convenient and appropriate, fuel volumes used in 
calculations are presented in terms of ‘litres of petrol equivalent’. This takes into 
account the energy content of each fuel relative to petrol and provides a consistent 
metric to present volumes of fuel. This conversion is applied to all fuels, including 
diesel and biodiesel (appendix M). 

Sensitivity analysis 

For some of the policies that were analysed in detail, the Commission carried out 
sensitivity analysis. This was generally done when there were differences across 
available sets of data. The results of the sensitivity analysis are reported in 
comparison to the Commission’s ‘central’ estimate. The ‘central’ estimate is based 
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on the set of assumptions that the Commission considers to be most consistent with 
its approach to estimating subsidy equivalents and abatement. 

A key variable for sensitivity analysis is life-cycle emissions intensity. The 
Commission’s approach has been to rely on government estimates of life-cycle 
emissions intensity by feedstock where available. Where these were not available, 
sources conflict or estimates are uncertain, sensitivity analysis was undertaken. 

N.2 Australia 

The Commission estimated the subsidy equivalent, abatement and implicit 
abatement subsidy for two biofuel policies in Australia: the Ethanol Production 
Grants (EPG) program, and the Cleaner Fuels Grants Scheme (CFGS). The default 
assumption for the counterfactual — that is, no domestic consumption or production 
of ethanol or biodiesel was expected to take place in the absence of government 
support — was applied in this analysis. 

Both policies were analysed for the 2009-10 financial year (July 2009 to 
June 2010). However, it is worth noting that these policies are due to change in 
December 2011. In the 2010-11 Budget, the Commonwealth Government 
announced plans to introduce energy content based taxation and reduce subsidies to 
biofuels. The subsidy to ethanol producers provided under the EPG program will be 
gradually phased out and the rate of fuel excise payable modified so that the 
effective tax rate on ethanol (that is, the excise net of subsidies) will be gradually 
increased. Similar changes are proposed for biodiesel taxation — the CFGS is to be 
abolished in December 2011 and the fuel excise rate on biodiesel changed so that 
taxation can be gradually introduced (Treasury 2011). 

Abatement 

Taking into account the different ethanol feedstocks used, the average abatement 
factor for ethanol was estimated to be 1081 g CO2-e/L (petrol equivalent) 
(table N.3).  
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Table N.3 Average abatement factor, ethanol 
Australia 

Fuel type Feedstock Estimated 
production sharea 

Life-cycle emissions 
intensity

  % g CO2-e/L petrol 
equivalent

Ethanol Wheat starch 68 1 904
 Sorghum 18  2 115
 Molasses 14 1 904
 Weighted average 100 1 942
Petrol Petroleum 100 3 023
Average abatement factor .. .. 1 081
a Feedstock production shares were estimated using the production capacity of active plants from the BAA 
(2010b).  .. Not applicable. 

Sources: BAA (2010b); Appendix M. 

Taking into account the different biodiesel feedstocks used, the average abatement 
factor for biodiesel was estimated to be 2208 g CO2-e/L (petrol equivalent) 
(table N.4).  

Table N.4 Average abatement factor, biodiesel 
Australia 

Fuel type Feedstock Estimated 
production sharea 

Life-cycle emissions 
intensity

  % g CO2-e/L petrol 
equivalent

Biodiesel Tallow 47 715 
 Recycled cooking oil 37 373 
 Rapeseed oil 17 1 481 
 Weighted average 100 716 
Diesel Petroleum 100 2 924 
Average abatement factor .. .. 2 208 
a Feedstock production shares were estimated using the production capacity of active plants from the BAA 
(2010a). .. Not applicable. 

Sources: BAA (2010a); Appendix M. 

Policy overlaps 

There are no policy overlaps between Australian biofuel policies as only one policy 
was analysed for each fuel type. Under the default assumption, all ethanol 
consumption is attributable to the EPG program and all biodiesel consumption is 
attributable to the CFGS. 
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Ethanol Production Grants program 

The EPG program was introduced in September 2002. Eligible producers of ethanol 
are paid A$0.38143 for each litre produced. For producers to be eligible, the ethanol 
must have been domestically produced entirely from biomass feedstocks and must 
be used as a transport fuel (AusIndustry 2008). This payment wholly offsets the 
excise on ethanol — in other words, the effective excise rate is reduced to zero.  

Estimating the subsidy equivalent 

The inputs used to estimate the subsidy equivalent are provided in table N.5 below. 
As there were no imports or exports of ethanol used for transport fuel during 
2009-10, consumption is assumed to be equal to domestic production. The subsidy 
equivalent was estimated to be A$108 million. 

Table N.5 Subsidy equivalent, EPG program 
Australia, July 2009 – June 2010 

 Units Value

Subsidy rate A$/L 0.38143
Total consumption ML 275

Government expenditure A$m (2009-10) 105
Counterfactual consumption ML 0
Policy-induced consumption ML 275

Subsidy equivalent A$m (2009-10) 105
 A$m (2010) 108

Sources: AusIndustry (2008); Department of Resources, Energy and Tourism (pers. comm., 16 February 
2011); Productivity Commission estimates. 

Estimating abatement 

Total abatement due to the EPG program was estimated to be 0.2 Mt CO2-e 
(table N.6). 

Table N.6 Abatement, EPG program 
Australia, July 2009 – June 2010 

 Units Value
Policy-induced consumption ML 275
 ML petrol equivalent 188
Average abatement factor g CO2-e/L petrol equivalent 1 081

Abatement Mt CO2-e 0.2

Source: Productivity Commission estimates. 
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The implicit abatement subsidy 

The implicit abatement subsidy for the EPG program was estimated to be 
A$532/t CO2-e (table N.7). 

Table N.7 Implicit abatement subsidy, EPG program 
Australia, July 2009 – June 2010 

 Units Value

Subsidy equivalent A$m (2009-10) 105
 A$m (2010) 108
Abatement Mt CO2-e 0.2

Implicit abatement subsidy A$/t CO2-e (2009-10) 516
 A$/t CO2-e (2010) 532

Source: Productivity Commission estimates. 

Cleaner Fuels Grants Scheme 

The CFGS was introduced in September 2003. As with the EPG program, eligible 
producers of biodiesel are paid A$0.38143 for each litre produced, wholly offsetting 
excise on biodiesel (ATO 2010).  

Estimating the subsidy equivalent 

The inputs used to estimate the subsidy equivalent are set out in table N.8 below. 
The subsidy equivalent was estimated to be A$35 million. 

Table N.8 Subsidy equivalent, CFGS 
Australia, July 2009 – June 2010 

 Units Value

Subsidy rate A$/L 0.38143
Total consumption ML 90

Government expenditure A$m (2009-10) 34
Counterfactual consumption ML 0
Policy-induced consumption ML 34

Subsidy equivalent A$m (2009-10) 34
 A$m (2010) 35

Sources: ATO (2010, 2011b); Productivity Commission estimates. 
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Estimating abatement 

Total abatement due to the CFGS was estimated to be 0.2 Mt CO2-e (table N.9). 

Table N.9 Abatement, CFGS 
Australia, July 2009 – June 2010 

 Units Value

Policy-induced consumption ML 90
 ML petrol equivalent 86
Average abatement factor g CO2-e/L petrol equivalent 2 208

Abatement Mt CO2-e 0.2

Source: Productivity Commission estimates. 

The implicit abatement subsidy 

The implicit abatement subsidy for the CFGS is A$186/t CO2-e (table N.10). 

Table N.10 Implicit abatement subsidy, CFGS 
Australia, July 2009 – June 2010 

 Units Value

Subsidy equivalent A$m (2009-10) 34
 A$m (2010) 35
Abatement Mt CO2-e 0.2

Implicit abatement subsidy A$/t CO2-e (2009-10) 180
 A$/t CO2-e (2010) 186

Source: Productivity Commission estimates. 

Summary 

The average implicit abatement subsidy 

Combining the impacts of the EPG program and the CFGS, the total subsidy 
equivalent was estimated to be A$144 million. Total abatement was estimated to be 
0.4 Mt CO2-e and the average implicit abatement subsidy at A$364/t CO2-e (table 
N.11). 
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Table N.11 Average implicit abatement subsidy 
Australia, July 2009 – June 2010 

 Units Ethanol Biodiesel Total

Total subsidy equivalent A$m (2010) 108 35 144
Total abatement Mt CO2-e 0.2 0.2 0.4
Average implicit abatement subsidy A$/t CO2-e (2010) 532 186 364

Source: Productivity Commission estimates. 

N.3 China 

The Commission estimated the subsidy equivalent, abatement and implicit 
abatement subsidy for four biofuel policies in China. Three of these apply to ethanol 
producers: tax exemptions, Flexible Subsidies for Loss, and the ‘National Scheme 
of Extensive Pilot Projects on Bioethanol Gasoline for Automobiles’ (NSEP). The 
fourth policy is tax exemptions for biodiesel producers. All policies were analysed 
for the 2009 calendar year. 

This analysis has adopted the default assumption that there would be no domestic 
production or consumption of biofuels in China without government assistance. 
This is likely given the high costs of producing ethanol in China and the low and 
variable volumes of biodiesel that are produced. Further, biofuel is not imported for 
use as a transport fuel, and the market for fuel is tightly regulated by the Chinese 
Government (FAS (US) 2010a).  

Abatement 

Taking into account the different ethanol feedstocks used in China, the average 
abatement factor for ethanol was estimated to be -224 g CO2-e/L (petrol equivalent) 
(table N.12). That is, on average, ethanol produced in China has a higher life-cycle 
emissions intensity than petrol. This means that any policy that increases the share 
of ethanol in total fuel consumption relative to petrol would increase greenhouse 
gas emissions by an average of 224 g CO2-e/L. This result is due to the fact that 
maize and wheat ethanol are estimated to have higher emissions intensities than 
petrol on a life-cycle basis. Ethanol produced using cassava does have lower 
life-cycle emissions than petrol, but it represents a small proportion of total ethanol 
produced in China, and consequently does not have a material effect on the average 
abatement factor. This analysis is based on a thorough review of the literature on 
life-cycle emissions of ethanol in China (appendix M). However, the extent of 
abatement is highly sensitive to the method used to estimate life-cycle emissions 
and assumptions regarding the inclusion of land-use change or the treatment of 
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recycled or waste feedstocks. In order to reflect the range of uncertainties involved 
in this abatement result, sensitivity analysis was conducted. 

Biodiesel is produced using recycled oil and has a lower emissions intensity than 
conventional diesel. The abatement factor for biodiesel is 464 g CO2-e/L (petrol 
equivalent) (table N.13). 

Table N.12 Average abatement factor, ethanol 
China 

Fuel type Feedstock Estimated 
production sharea

Life-cycle emissions 
intensity

  % g CO2-e/L petrol 
equivalent

Ethanol Maize 65 3 116
 Wheat 26 3 580
 Cassava 10 2 486
 Weighted average 100 3 175
Petrol Petroleum 100 2 950

Average abatement factor .. .. -224
a Feedstock production shares are estimated using production figures from FAS (US) (2010a) and by 
assuming that each plant uses only one type of feedstock.  .. Not applicable 

Sources: FAS (US) (2010a); Yan and Crookes (2009); Appendix M. 

Table N.13 Average abatement factor, biodiesel 
China 

Fuel typea Feedstock Estimated 
production share

Life-cycle emissions 
intensity

  % g CO2-e/L petrol 
equivalent

Biodiesel Recycled oil 100 2 486
Diesel Petroleum 100 2 951

Average abatement factor .. .. 464
a The estimate for biodiesel is sourced from Ou et al. (2009) and the diesel estimate is sourced from Yan and 
Crookes (2009). .. Not applicable 

Sources: Ou et al. (2009); Yan and Crookes (2009); Appendix M. 

Policy overlap 

There is significant overlap between the three policies that support ethanol 
production in China. Two of these policies — the tax incentives and the Flexible 
Subsidies for Loss — are explicit subsidies to producers, whereas the NSEP 



   

14 CARBON EMISSION 
POLICIES IN KEY 
ECONOMIES 

 

 

                                             

requires that all petrol sold in six provinces and 27 cities is blended with ethanol 
such that ethanol comprises ten per cent of the mixture by volume. 

The overlap between these policies arises, in part, because of the way the fuel 
market is regulated in China. Ethanol (in the form of E10) is only sold in certain 
provinces and cities, where the Government has fixed the price that ethanol 
producers receive for their output as a fixed percentage of the petrol price. As the 
Government has significant regulatory control over the distribution for fuel, other 
(unauthorised) domestic producers or importers cannot sell ethanol as a transport 
fuel (FAS (US) 2010a).  

These regulations affect the way that the NSEP is implemented in China. Unlike 
other study countries, it is not clear whether this policy sets a minimum level of 
ethanol consumption (in the areas where it is implemented). For example, all 
ethanol that authorised plants produce can be sold at the regulated price, even if 
production falls short of (or exceeds) the amount that is specified by the NSEP. It is 
unclear whether ethanol producers (which are majority state-owned1) face penalties 
when NSEP requirements are not met. 

While the NSEP may not strictly act as a fuel content mandate, it does provide a 
guaranteed market for ethanol with a set price above that for petrol, once energy 
content is taken into account. The difference between the wholesale price that 
ethanol producers receive and the wholesale petrol price is effectively a production 
subsidy to ethanol producers. 

The Flexible Subsidies for Loss involves payments to ethanol producers to cover 
losses from ethanol production. It is not clear whether this scheme, along with the 
tax incentives, leads to additional consumption of ethanol over and above that 
which would occur if only the NSEP was in place. If producers are making losses, 
this would suggest that ethanol would not be produced with the NSEP and price 
controls alone, or without any other form of government intervention (and hence 
there would be no consumption of ethanol and no abatement). 

In order to disentangle the effects of these policies — and determine the extent to 
which each affects the level of ethanol consumption in China — considerable data 
would be required on the level of subsidy provided to each ethanol plant, production 
costs, and volumes of production and consumption. The Commission was not able 
to obtain such data.  

 
1 Four of the five ethanol plants are part or wholly-owned by China National Cereals, Oils and 

Foodstuffs Corporation (COFCO), a large Chinese state-owned enterprise (CNCIC 2010). 
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Moreover, it was unclear what amount of ethanol would be consumed in China 
under a different combination of these policies — for example, with tax incentives 
only, or with the NSEP only. It is possible that all three policies are required to 
induce the level of production (and hence consumption) that is actually observed. 

The Commission has therefore estimated abatement and the implicit abatement 
subsidy for these ethanol policies jointly. It has been assumed that all three policies 
contribute to ethanol consumption in China. The subsidy equivalent for ethanol 
policies was calculated by adding up the subsidy equivalent for each policy. 

As the tax incentives are the only form of government assistance provided to 
biodiesel producers there are no issues of policy interaction for biodiesel. 

Ethanol and biodiesel production volumes 

A key challenge in analysing biofuel policies in China was to source reliable and 
up-to-date data on the consumption of biofuels. These data were essential to 
estimate subsidy equivalents and implicit abatement subsidies. Tax revenue data 
and biofuel consumption figures were not available for China (unlike other 
countries). Consequently the Commission used production data as a proxy for the 
volume of biofuel consumed.  

Ethanol production 

In China, the production and distribution of ethanol is under strict government 
control. All fuel ethanol must be produced by government-authorised plants, and 
petrol blended with ethanol is distributed by government-owned petroleum 
companies — China Petroleum and Chemical Corporation (known as Sinopec) and 
the China National Petroleum Corporation (Dong 2007). 

The Commission identified five authorised ethanol producers in China (table N.14). 
Four of these plants use grain-based feedstock and are situated in maize and wheat 
producing areas of eastern China (Dong 2007). In 2007, a fifth plant commenced 
production in Guangxi province using cassava as a feedstock (FAS (US) 2009). 

The Commission has used production data from 2009 for its analysis of Chinese 
ethanol policies. While actual production of ethanol in China varies by year, 
production capacity has effectively been fixed since 2006 (for the four grain-based 
plants).2 The Commission has used estimates from FAS (US) (2010a) — as no 

 
2 In 2006, in response to concerns regarding food security and food price inflation, the 

Government announced that all new ethanol plants must be approved by the National 
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official estimates were available — which report total ethanol production to be 
1.7 Mt in 2009. This total estimate is in line with Energy Research Institute (ERI) 
aggregate ethanol production data (ERI, pers. comm., 20 April 2011). 

Table N.14 Ethanol producers 
China, 2009 

Company Location Feedstock 

China Resources Alcohol Co. Heilongjiang Maize/ricea 
Jilin Fuel Ethanol Co. Jilin Maize 
Henan Tian Guan Fuel-Ethanol Co. Henan Wheat 
Anhui BBCA Biochemical Co. Anhui Maize/potatob 

Guangxi COFCO Bio-Energy Co. Guangxi Cassava 
a ERI (2008) and Dong (2007) cite maize as the only feedstock used at the Heilongjiang plant. However, FAS 
(US) (2009) states that rice is also used.  b FAS (US) (2009) and Dong (2007) list maize as the only feedstock 
used at the Anhui plant. However, ERI (2008) also lists sweet potato. 

Sources: Dong (2007); ERI (2008); FAS (US) (2009). 

Biodiesel production 

It is difficult to obtain accurate production figures for biodiesel. There is no 
Government agency that oversees biodiesel production or consumption 
(FAS (US) 2010a) and biodiesel plants tend to be smaller, more numerous and more 
geographically dispersed than ethanol plants (O’Kray and Wu 2010). Further, 
shortages in feedstock availability in recent years mean that utilisation rates are well 
below capacity (FAS (US) 2009). The best available estimates suggest that China’s 
biodiesel production capacity was around 3 Mt in 2009. However, actual production 
has been estimated to be 0.3 Mt in that year (FAS (US) 2010a). 

Production and consumption 

The Commission’s analysis focused on the consumption of road transport fuels 
(chapter 5). As discussed above, in the case of China, consumption data for road 
transport fuel were not available and production data were used instead. In a context 
where there are no imports of biofuel for road transport use and fuel ethanol 
production runs in tandem with planned consumption in each province or city, it is 
considered that production data (to the extent that it is accurate) will closely reflect 
actual consumption of biofuels in road transport in China. Further, it was assumed 

                                                                                                                                         
Development and Reform Commission and prohibited the four existing ethanol plants from 
expanding capacity without National Development and Reform Commission approval (FAS 
2009; GSI 2008b). Consequently, expansion of current production capacity is unlikely to be 
approved unless non-grain feedstock is utilised. 
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that given the planned nature of the distribution of production of the five ethanol 
plants, that all production of a given plant was consumed in its allotted territory. 

Biodiesel tax incentives 

The Chinese Government exempts biodiesel from fuel excise. Currently, the fuel 
excise on diesel is CNY 0.8/L. This exemption was provided to biodiesel in 
December 2010 (but applied retrospectively from 1 January 2009) and only applies 
to biodiesel that is produced using 70 per cent (or more) tallow or vegetable oil. 

The Chinese Government also provides a value added tax (VAT) rebate for 
authorised ethanol producers and biodiesel producers, with the same eligibility 
criteria for biodiesel as the fuel excise exemption (FAS (US) 2009). VAT is levied 
at 17 per cent in China, although the FAS (US) (2010a) notes that interpretation of 
the tax refund varies by local area. 

Estimating the subsidy equivalent 

The Commission was unable to obtain estimates of forgone tax revenue from the 
exemptions for fuel excise and the VAT for 2009. Instead, the total subsidy 
provided to ethanol producers through the excise exemption was estimated by 
multiplying the diesel tax rate (CNY 0.8/L) by the volume of biodiesel produced in 
2008. This approach assumes that all biodiesel produced in 2009 met the eligibility 
requirements and received the tax exemption. 

An average VAT rebate per litre of biodiesel was used to estimate government 
revenue forgone due to the VAT rebate. The average VAT rebate per litre was 
calculated using an estimate of the average retail diesel price in China in 2009.3 The 
price of diesel was used as the Commission was unable to obtain biodiesel prices. It 
is the Commission’s understanding that the price of diesel acts as a ceiling for 
biodiesel prices (ERI, pers. comm., 11 May 2011). However, where the biodiesel 
price differs significantly from the price of diesel this may reduce the accuracy of 
the estimates. 

The estimated weighted average price for diesel in 2009 was CNY 6556/t 
(CNY 5.2/L) (data and a brief explanation of this estimate are provided in an Annex 
to this appendix). Using this estimate the average rebate was calculated at 
CNY 0.8/L. 

 
3 The formula used was VAT%/(1+VAT%) multiplied by the average price of diesel in 2009. 
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The average rebate was multiplied by the total volume of biodiesel production in 
2009 to estimate revenue forgone from the VAT exemption, assuming that all 
biodiesel produced in 2009 was exempt from the VAT. As it was assumed that there 
would be no production of biodiesel without these tax exemptions, it is expected 
that all biodiesel produced in 2009 was induced by these policies. The subsidy 
equivalent was thus calculated over all production of biodiesel in 2009 and was 
equal to A$94 million (table N.15). 

Table N.15 Subsidy equivalent, biodiesel tax incentives 
China, 2009 

 Units Value

Production subsidy equivalent  CNY/L 1.6a

Total production ML 337 

Government revenue forgone CNY m (2009) 549 
Counterfactual consumption ML 0 
Policy-induced consumption ML 337 

Subsidy equivalent CNY m (2009) 549 
 A$m (2010) 94 
a The production subsidy equivalent is equal to the excise rate exemption plus the average VAT rebate. 

Sources: FAS (US) (2010a); Productivity Commission estimates. 

Estimating abatement 

Abatement from the biodiesel tax incentives was estimated to be 0.2 Mt CO2-e 
(table N.16). 

Table N.16 Abatement, biodiesel tax incentives 
China, 2009 

 Units Value

Policy-induced consumption ML 337
 ML petrol equivalent 340
Average abatement factor g CO2-e/L petrol equivalent 464

Abatement Mt CO2-e 0.2

Source: Productivity Commission estimates. 

The implicit abatement subsidy 

The implicit abatement subsidy was estimated to be A$592/t CO2-e for biodiesel 
(table N.17). 
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Table N.17 Implicit abatement subsidy, biodiesel tax incentives 
China, 2009 

 Units Value

Subsidy equivalent CNY m (2009) 550
 A$m (2010) 94
Abatement Mt CO2-e 0.2

Implicit abatement subsidy CNY/t CO2-e 3 479
 A$/t CO2-e 592

Source: Productivity Commission estimates. 

Ethanol tax incentives 

The Government exempts authorised ethanol producers from fuel excise and 
provides a rebate of the VAT. The excise rate on petrol is CNY 1/L and the VAT is 
levied at 17 per cent. 

Estimating the subsidy equivalent 

As noted above, the Commission was unable to obtain estimates of forgone 
revenues from the fuel excise exemption and VAT rebate in 2009. Instead, forgone 
revenue from the excise exemption was estimated by multiplying the petrol tax rate 
(CNY 1/L) by the volume of ethanol production in 2009. 

The Commission estimated an average VAT rebate per litre of ethanol using 
estimates of average retail petrol prices in the provinces in which ethanol is sold (as 
petrol blended with ethanol is sold at the same price as conventional petrol) 
(Annex). The average rebate was CNY 0.7/L and was multiplied by the total 
volume of ethanol production in each province in 2009 to estimate of revenue 
forgone. 

As noted previously, there is a range of policies in place in China that provide 
support to ethanol producers. It is unclear to what extent the tax exemptions, on 
their own, contributed to ethanol production (and consumption), or how much 
ethanol would be produced in the absence of the tax exemptions. As a result, the 
Commission assumed that no ethanol would be produced without these tax 
exemptions, with the current level of production being induced by the effect of all 
ethanol policies. In other words, it was assumed that policy-induced consumption 
equals the total volume of ethanol produced in 2009. 

The subsidy equivalent for the ethanol tax incentives was estimated to be 
A$650 million (table N.18). 
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Table N.18 Subsidy equivalent, ethanol tax incentives 
China, 2009 

 Units Value

Production subsidy equivalenta CNY/L 1.7a

Total production ML 2 178

Government revenue forgone CNY m (2009) 3 820
Counterfactual consumption ML 0
Policy-induced consumption ML 2 178

Subsidy equivalent CNY m (2009) 3 820
 A$m (2010) 650
a The production subsidy equivalent is equal to the excise rate exemption plus the average VAT rebate. 

Sources: FAS (US) (2010a); Productivity Commission estimates. 

Flexible Subsidies for Loss 

Flexible Subsidies for Loss have been provided to ethanol producers since 2002. 
Initially, these subsidies were based on losses recorded from producing ethanol — 
the subsidy equalled the difference between revenues and production costs, plus a 
margin. Since 2007 the subsidy has been based on an evaluation of each individual 
producer’s performance. The subsidy is intended to provide the producer with a 
minimum margin. 

Estimating the subsidy equivalent 

The subsidy paid to producers in 2009 varied by producer depending on financial 
performance. As information regarding government expenditure on this subsidy in 
2009 was not available, the subsidy equivalent was calculated using an average 
subsidy value. The average subsidy paid in 2009 was CNY 2185/t of production 
(equivalent to CNY 1.7/L) (ERI, pers. comm., 20 April 2011).  

Given the nature of the subsidies, it was assumed that in their absence there would 
be no consumption of ethanol — that is, producers would not earn sufficient profit 
and would not produce. This requires subsidies to be closely associated with a 
producer’s actual profit and for these producers to operate efficiently. The 
Commission was unable to obtain detailed information on these subsidies in order 
to confirm this. Consequently, it was assumed that the Flexible Subsidies for Loss 
contribute to inducing all ethanol production in China (and hence consumption) —
that is, policy-induced consumption equals the total volume of ethanol produced in 
2009. 
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The subsidy equivalent for the Flexible Subsidies for Loss was estimated to be 
A$640 million (table N.19). 

Table N.19 Subsidy equivalent, Flexible Subsidies for Loss 
China, 2009 

 Units Value

Average subsidy rate CNY/L 1.7
Total production ML 2 178

Government expenditure CNY m (2009) 3 758
Counterfactual consumption ML 0
Policy-induced consumption ML 2 178

Subsidy equivalent CNY m (2009) 3 758
 A$m (2010) 640

Sources: FAS (US) (2010a); Productivity Commission estimates. 

National Scheme of Extensive Pilot Projects on Bioethanol Gasoline 
for Automobiles (NSEP) 

The NSEP commenced in February 2004 and mandated a 10 per cent blend of 
ethanol in petrol in six provinces (Heilongjiang, Jilin, Liaoing, Henan, Guangxi and 
Anhui), nine cities in Hubei province, seven cities in Shandong province, six cities 
in Hebei and five cities in Jiangsu (Dong 2007).4 Several sources have reported the 
distribution of ethanol by province under the NSEP (table N.20). Under the scheme, 
the purchase or sale of petrol that is not blended with 10 per cent ethanol is 
prohibited in the cities and provinces covered by the scheme (Dong 2007). 
However, an exemption is provided for the army and state reserves. 

Due to a lack of detailed production and consumption data at the national, 
provincial and metropolitan levels, the Commission was unable to determine to 
what extent this mandate binds. However, the Commission understands that 
achievement of full replacement of petrol with 10 per cent ethanol in the target 
cities and provinces is also contingent on the production capacity of the four plants 
(ERI, pers. comm., 28 April 2011). Consequently, the NSEP appears to set a 
‘mandate’ at the current level of ethanol production. In other words, the 
Government effectively provides a guaranteed market for ethanol producers without 
setting a strict floor on production.  

                                              
4 This policy extends the ‘State Scheme of Pilot Projects on Bioethanol Gasoline for 

Automobiles’ which had been in place since June 2001 (Dong 2007). 
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Through its regulation of fuel prices, the Government also effectively subsidises 
producers by regulating the price of ethanol relative to petrol. The wholesale price 
of ethanol paid is set at 91 per cent of the wholesale price of petrol (‘grade 90 
gasoline’, that is, petrol with an octane rating of 90) (GSI 2008b). Taking into 
account differences in energy content between ethanol and petrol, this means that 
ethanol producers receive a 40 per cent price premium above the petrol price. 

Table N.20 Distribution of ethanol production by province under the 
NSEP 
China, 2004 

Producer Location of plant  Distribution of production 

  tonnes

China Resources Alcohol Co. Heilongjiang 100 000 (Heilongjiang)
Jilin Fuel Ethanol Co. Jilin 100 000 (Jilin province)

200 000 (Liaoning province)
Henan Tianguan Fuel Ethanol Co. Henan 130 000 (Henan)

170 000 (Hubei and Hebei)
Anhui BBCA Biochemical Co. Anhui 100 000 (Anhui)

220 000 (Shandong, Jiangsu and Hebei)
COFCO Bio-energy Co. Guangxi na

Total  1 020 000

na Not available. 

Sources: CNCIC (2010); Dong (2007). 

Estimating the subsidy equivalent 

In order to estimate a subsidy equivalent for the NSEP and government price 
controls, wholesale ethanol and petrol price data for 2009 were required.  

The Chinese Government regulates petrol prices such that domestic prices adjust in 
line with international markets (with a lag to minimise price fluctuations). The 
National Development and Reform Commission (NDRC) issues a notice each time 
that regulated prices are changed. These notices stipulate maximum ‘standard’ retail 
and wholesale prices for petrol and diesel by province. The retail price of petrol or 
ethanol cannot exceed the standard price, but can be less than this price 
(ERI pers. comm., 28 April 2011; Dong 2007). 

The wholesale price of petrol is increased or reduced with the release of the price 
notices. The Chinese Government regulates that the wholesale price of petrol and 
diesel must be no higher than the retail price minus CNY 300/t (where the supplier 
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incurs transport cost) (NDRC (China) 2011).5 Therefore, a retail price of petrol of 
CNY 6000/t would mean that the wholesale price for petrol could be up to 
CNY 5700/t and for ethanol CNY 5192/t (which was equal to CNY 8094/t (petrol 
equivalent) when adjusted for energy content). 

Throughout its analysis the Commission used the standard prices issued by the 
NDRC. However, these standard prices reflect the maximum retail and wholesale 
price that can be charged. Consequently, estimated average retail and wholesale 
prices could overstate the actual prices during 2009.  

These price data were used to estimate the production subsidy equivalent of the 
NSEP the price premium that ethanol producers receive above the wholesale petrol 
price (that is, the wholesale ethanol price minus the wholesale petrol price) To 
estimate this premium, the Commission estimated average wholesale ethanol and 
petrol prices for the ten provinces where the NSEP was in place in 2009. 

Over 2009, the NDRC released eight notices to revise regulated oil prices. An 
average of retail petrol prices (for ‘grade 90 gasoline’) has been estimated for each 
province, weighted by the time period over which these standard prices were in 
place (Annex). An average wholesale price of petrol for each province was then 
estimated to be CNY 300/t less than the average retail price. 

Using the average wholesale petrol price estimate, an average wholesale ethanol 
price was derived for each province (at 91 per cent of the wholesale petrol price). 
This price was then adjusted for energy content to calculate the price premium that 
ethanol receives. 

On average, this price premium equates to a production subsidy equivalent of 
CNY 2778/t (A$473/t). The subsidy equivalent was estimated by multiplying the 
production subsidy equivalent for each province by an estimate of annual 
consumption by province (table N.22). The estimate of annual production is based 
on the distribution of production set out in table N.20. 

It was not possible to determine the incremental impacts that the NSEP had on 
ethanol production. The Commission considers that the NSEP did increase ethanol 
production (and hence consumption) in China but could not determine to what 
extent. It was assumed that the NSEP contributes to inducing all ethanol production 
in China — that is, policy-induced consumption equals the total volume of ethanol 
produced in 2009. 

                                              
5 Where the contract does not include delivery, the relevant pricing departments in the province 

or region must adjust the standard wholesale price (retail price minus CNY 300/t) taking into 
account transport costs (NDRC (China) 2011). 
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‘Whole-of-market’ analysis 

A whole-of-market approach was used to estimate the total subsidy equivalent, total 
abatement and average implicit abatement subsidy for ethanol and biodiesel in 
China. 

Estimating the total subsidy equivalent 

In order to estimate a total subsidy equivalent for all ethanol policies combined, the 
subsidy equivalents for each policy were added together. This approach is likely to 
overestimate true resource costs and thus represents an upper bound. The subsidy 
equivalent for all ethanol support policies in China was estimated to be A$1.9 
billion (table N.21). The total subsidy equivalent for all biofuel policies in China 
was estimated to be A$2.0 billion.  

Table N.21 Total subsidy equivalent 
China, 2009 

 Units Ethanol Biodiesel Total

Tax incentives CNY m (2009) 3 820 549 4 369
 A$m (2010) 650 94 744
Flexible subsidies for loss CNY m (2009) 3 758 .. 3 758
 A$m (2010) 640 .. 640
NSEP CNY m (2009) 3 606 .. 3 606
 A$m (2010) 614 .. 614

Total subsidy equivalent CNY m (2009) 11 184 549 11 733
 A$m (2010) 1 904 94 1 998

.. Not applicable. 

Source: Productivity Commission estimates. 



 

Table N.22 Subsidy equivalent, NSEPa 
China, 2009 

 Units China Resources 
Alcohol Co. 

Jilin Fuel Ethanol Co. Henan Tian Guan Fuel 
Ethanol Co. 

Anhui BBCA 
Biochemical Co. 

Guangxi 
COFCO 

Province  Heilongjiang Jilin Liaoning Henan Hubei & 
Hebeib 

Anhui Shandong, 
Jiangsu & 

Hebeib 

Guangxi 

Average ethanol 
wholesale price 

CNY/litre 4.8 4.8 4.8 4.8 4.8 4.8 4.8 4.9 

 CNY/litre petrol 
equivalent 

7.5 7.5 7.5 7.6 7.6 7.6 7.6 7.7 

Average wholesale 
petrol price 

CNY/litre petrol 
equivalent 

5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.1 

Production 
subsidy equivalent 

CNY/litre petrol 
equivalent 

2.6 2.6 2.6 2.6 2.6 2.6 2.6 2.6 

Total production ML petrol equivalent 154 270 135 274 84 154 185 135 
Counterfactual 
consumption 

ML petrol equivalent 0 0 0 0 0 0 0 0 

Policy-induced 
consumption 

ML petrol equivalent 154 270 135 274 84 154 185 135 

Subsidy equivalent CNY m (2009) 397 696 348 710 218 400 479 356 
 A$m (2010) 68 118 59 121 37 68 82 61 
a As the Commission does not have data on the distribution of production in 2009, it was assumed that all ethanol produced in 2009 was included under the NSEP and 
received a fixed wholesale price and a guaranteed market. Where one plant provided ethanol to multiple provinces the original proportions of distribution between 
provinces (ERI 2008) was applied to the 2009 levels of production.  b As data on the distribution of production between Hubei and Hebei from Henan Tian Guan Fuel 
Ethanol Co. or Shandong, Jiangsu and Hebei from Anhui BBCA Biochemical Co. were not available, it was not possible to estimate a subsidy equivalent for each 
province. Instead, the Commission assumed that production was apportioned equally between provinces and a simple average price was used to estimate the subsidy 
equivalent.  

Sources: Tan et al. (2010); NDRC (China) (2011); Productivity Commission estimates. 
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Total abatement 

As it was assumed that there would be no ethanol or biodiesel production in China 
without government support, the total increase in consumption due to the policies 
was equal to current consumption. Total abatement was estimated to be 
-0.3 Mt CO2-e for ethanol and 0.2 Mt CO2-e for biodiesel (table N.23). 

Table N.23 Total abatementa 
China, 2009 

 Units Ethanol Biodiesel

Policy-induced consumption ML 2 178 337
 ML petrol equivalent 1 391 340
Average abatement factor g CO2-e/L petrol 

equivalent 
-224 464

Abatement Mt CO2-e -0.3 0.2
a Abatement was not aggregated for ethanol and biodiesel due to the negative abatement result for ethanol. 

Source: Productivity Commission estimates. 

The average implicit abatement subsidy 

The average implicit abatement subsidy was estimated to be -A$6105/t CO2-e for 
ethanol and A$592/t CO2-e for biodiesel (table N.24). 

Table N.24 Implicit abatement subsidiesa 
China, 2009 

 Units Ethanol Biodiesel

Total subsidy equivalent CNY m (2009) 11 184 549
 A$m (2010) 1 904 94
Total abatement Mt CO2-e -0.3 0.2

Average implicit abatement subsidy CNY/t CO2-e -35 859 3 479
 A$/t CO2-e -6 105 592
a The implicit abatement subsidy was not aggregated for ethanol and biodiesel due to the negative abatement 
result for ethanol. 

Source: Productivity Commission estimates. 

Sensitivity analysis 

Sensitivity analysis was required for China due to uncertainty with regard to the 
life-cycle emissions intensity of ethanol by feedstock. Three scenarios are 
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presented — with the amount of abatement differing in each scenario for ethanol 
only (appendix M). 

Life-cycle emissions intensity 

The life-cycle emissions estimates for fuels in China are generally higher than 
estimates used for other study countries. This was most notably the case for ethanol. 
The relatively higher life-cycle emissions results were likely to be due to high 
fertiliser application rates during the planting of feedstock and energy-intensive 
refining ethanol processes (Ou et al. 2009). The central life-cycle emissions 
estimates used are sourced from a meta-analysis, which attempts to identify the 
most reliable life-cycle estimated of road transport fuels in China (Yan and Crookes 
2009). These estimates do not include the impacts of land-use change. 

However, as noted previously, the extent of abatement is highly sensitive to the 
method used to estimate life-cycle emissions and assumptions regarding the 
inclusion of land-use change or the treatment of recycled or waste feedstocks. 
Yan et al. (2009) conducted a meta-analysis of life-cycle studies for biofuels in 
China and calculated a range of emissions estimates for ethanol and petrol. Their 
upper-bound estimates for petrol and ethanol (produced using maize and cassava 
only, as they do not present a range for wheat) were used in the Commission’s ‘low’ 
scenario for the sensitivity analysis.6 

The NDRC (in GSI 2008b) and ERI (pers. comm., 11 May 2011) have stated that 
ethanol in China has 20 per cent less emissions than conventional petrol and that 
this is due to the use of stale grain as a feedstock. To take this possibility into 
account, a ‘high’ scenario is presented based on a situation where all ethanol has 
20 per cent less emissions than petrol, on a life-cycle basis. 

The sensitivity analysis shows that the estimated implicit abatement subsidy for 
ethanol is likely to lie in a range between -A$6105/t CO2-e and A$2319/t CO2-e 
depending on assumptions regarding the life-cycle emissions intensity of feedstocks 
used (table N.25). 

 
6 Note the Commission’s ‘low’ (and ‘high’) scenario does not refer to low (and high) estimates of 

life-cycle emissions. 
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Table N.25 Sensitivity analysis, abatement (ethanol) 
China, 2009 

Scenario Subsidy equivalent Abatement Implicit abatement subsidy

 A$m (2010) Mt CO2-e A$/t CO2-e
Low 1 904 -1.4 -1 347
‘Central’ 1 904 -0.3 -6 105
High 1 904 0.8 2 319

Source: Productivity Commission estimates. 

N.4 Germany 

The Commission estimated the subsidy equivalent, abatement and implicit 
abatement subsidy for two biofuel policies in Germany: the Biofuel Quota Act 
(BioKraftQuG) and Energy Tax exemptions for biofuels. Both policies were 
analysed for calendar year 2009. It was assumed that no consumption or production 
of ethanol or biodiesel would take place in the absence of government support. 

Abatement 

Taking into account the different ethanol feedstocks used, the average abatement 
factor for ethanol was estimated to be 1593 g CO2-e/L (petrol equivalent) (table 
N.26).  

Table N.26 Average abatement factor, ethanol 
Germany 

Fuel type Feedstocka Estimated 
production share 

Life-cycle emissions 
intensity

  % g CO2-e/L petrol 
equivalent

Ethanol Grain 42 1 610
 Sugar cane 35 773
 Sugar beet 21 1 063
 Organic waste 2 322
 Weighted average 100 1 176
Petrol Petroleum 100 2 769

Average abatement factor .. .. 1 593
a Life-cycle emissions estimates are those used by the German Government to estimate abatement 
(FMENCNS (Germany) 2010). These estimates do not distinguish between ethanol domestically produced 
using domestic feedstocks, ethanol domestically produced using imported feedstocks, and ethanol imported 
as a final product. .. Not applicable. 
Sources: FMENCNS (Germany) (2010); Appendix M. forgon  
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Taking into account the different biodiesel feedstocks used, the average abatement 
factor for biodiesel was estimated to be 1416 g CO2-e/L (petrol equivalent) 
(table N.27).  

Table N.27 Average abatement factor, biodiesel 
Germany 

Fuel type Feedstock Estimated 
production share 

Life-cycle emissions
intensity

  % g CO2-e/L petrol 
equivalenta

Biodiesel Rapeseed oil 79 1 481 
 Soybean oil 10 1 610 
 Palm oil 5 1 030 
 Recycled cooking oil 6 322 
 Weighted average 100 1 402 
Diesel Petroleum 100 2 818 

Average abatement factor .. .. 1 416 
a Life-cycle emissions estimates are those used by the German Government to estimate abatement. These 
estimates do not distinguish between biodiesel domestically produced using domestic feedstocks, biodiesel 
domestically produced using imported feedstocks and biodiesel imported as a final product. .. Not applicable. 
Sources: FMENCNS (Germany) (2010); Appendix M. 

Germany also consumes a significant amount of pure vegetable oil as transport fuel. 
When consumed in vehicles directly, vegetable oil tends to have somewhat lower 
emissions than biodiesel produced from the same feedstock because it requires less 
processing. All vegetable oil used directly for transport in 2009 was derived from 
rapeseed. Vegetable oil is usually blended with diesel, and diesel is therefore 
assumed to be the conventional fuel it displaces. The average abatement factor for 
vegetable oil was estimated to be 1691 g CO2-e/L (petrol equivalent) (table N.28).  

Table N.28 Average abatement factor, vegetable oil 
Germany 

Fuel type Feedstocka Estimated 
production share 

Life-cycle emissions 
intensity

  % g CO2-e/L petrol 
equivalent

Biodiesel Rapeseed oil 100 1 127
Diesel Petroleum 100 2 818

Average abatement factor .. .. 1 691
a Life-cycle emissions estimates are those used by the German Government to estimate abatement. These 
estimates do not distinguish between vegetable oil domestically produced using domestic feedstocks, 
vegetable oil domestically produced using imported feedstocks and vegetable oil imported as a final product. 
.. Not applicable. 
Source: Appendix M. 
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Policy overlaps 

The degree of policy overlap between the two biofuel policies discussed below 
differs by fuel type. The Biofuel Quota Act includes specific mandates for ethanol 
and biodiesel while the Energy Tax exemption applies to biodiesel, ethanol and 
vegetable oil. This means vegetable oil has no policy overlap. However, biodiesel 
and ethanol are affected by both policies. Hence, it was not possible to determine 
the incremental impacts of each policy on biodiesel or ethanol consumption. 
Instead, the subsidy equivalents, abatement and implicit abatement subsidies for 
each of the three fuel types individually, and for all three fuel types combined, are 
included in the ‘whole-of-market’ analysis at the end of this section. 

Biofuel Quota Act 

Since 2007, the Biofuel Quota Act has mandated minimum proportions of biofuels 
to be consumed as transport fuel, either neat or blended with petrol or diesel. Up 
until 2013, quotas are percentages of total fuel energy content. Table N.29 shows 
the quotas required in 2009 along with actual consumption of biofuels. As shown, 
the Act includes an overall quota of 5.25 per cent for all biofuels, a 4.4 per cent 
quota for biodiesel consumed in diesel and a 2.8 per cent quota for ethanol 
consumed in petrol (FMFACP (Germany)  2011). 

Table N.29 Biofuels, actual and mandated consumption 
Germany, 2009 

Mandate coverage Mandated 
consumption 

share 

Actual biofuel 
consumption 

Actual 
conventional 

fuel 
consumption  

Actual 
consumption 

sharea

 % ML petrol 
equivalent 

ML petrol 
equivalent 

%

Biodiesel as a proportion of all 
diesel blends 

4.40 2 904 34 604 7.7

Ethanol as a proportion of all 
petrol blends 

2.80 754 25 752 2.9

Biofuel as a proportion of all 
transport fuels 

5.25 3 775b 64 771c 5.8

a The actual consumption share is equal to actual biofuel consumption divided by the sum of actual biofuel 
consumption and actual conventional fuel consumption.  b Includes biodiesel, ethanol and vegetable oil. This 
figure is sourced from FMENCNS (Germany) (2010). A slightly different figure (approximately 3923 ML) is 
provided by Energy Balances Working Group (2011). The difference does not affect the outcomes of the 
analysis.  c Includes diesel, petrol, LPG and LNG. Sourced from Energy Balance Working Group (2011). 

Sources: Energy Balances Working Group (2011); FMFACP (Germany) (2011); FMENCNS (Germany) 
(2010). 
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In 2009, actual biodiesel consumption was 7.7 per cent of all diesel blends by 
energy content. This suggests the mandate for biodiesel was not binding in that 
year. On the other hand, actual ethanol consumption was 2.9 per cent, just over the 
2.8 per cent required by the mandate. The Commission considers that the ethanol 
mandate was binding. The overall biofuels mandate of 5.25 per cent was also 
significantly exceeded at 5.8 per cent. Overachievement of this overall mandate is 
most likely a consequence of higher than required consumption of biodiesel. The 
Commission considers that the overall biofuels mandate was therefore also not 
binding. 

Energy Tax exemption for biofuels 

The Energy Tax is a fuel excise on a variety of fuels used for electricity generation, 
heating and transport. The precise rates vary by fuel type. Following amendments in 
2007, biodiesel and vegetable oil now receive only partial tax exemptions and these 
are being gradually reduced (FMF (Germany) 2011). There is no general tax 
exemption for ethanol, but the ethanol component of petrol blends with 70 per cent 
or more ethanol (for example, E85) is fully exempt, as is ethanol produced from 
cellulosic feedstocks. However, both of these ethanol exemptions are considered to 
have little impact on total ethanol consumption — ethanol eligible for these 
exemptions accounted for less than three per cent of total ethanol consumption in 
2009.7 In 2009, the tax exemptions received by biodiesel and vegetable oil were 
equivalent to production subsidies of €0.2734/L, and €0.3049/L respectively (FMJ 
(Germany)  2011). 

‘Whole-of-market’ analysis 

The following estimates take into account the combined effects of the Biofuel 
Quota Act and the Energy Tax exemptions for biofuels to provide an overall picture 
of the cost and abatement of biofuel policies in Germany. 

 
7 E85 accounts for 0.9 per cent of total ethanol consumed in Germany (ARR (Germany) 2010). 

The precise proportion of ethanol produced using cellulosic feedstocks is unclear, but is no 
more than 2 per cent. Three major feedstocks (grain, sugar cane and sugar beet) account for 
98 per cent of German ethanol production and these feedstocks are starch-based and sugar-
based rather than cellulose-based (table N.26).  
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Estimating the total subsidy equivalent 

Germany’s biofuel policies affect the prices of ethanol, biodiesel and vegetable oil 
in different ways. This means different calculations are required to estimate the 
subsidy equivalent for each. 

Biodiesel 

Table N.30 shows the inputs used to calculate the subsidy equivalent for the market 
as a whole for biodiesel. Biodiesel is subject to policy overlap as it is affected by 
both of the policies discussed above. However, the biodiesel specific mandate under 
the Biofuel Quota Act was shown not to be binding during 2009. This means the 
subsidy equivalent for both policies combined can be calculated as if the Energy 
Tax exemption was the only policy affecting biodiesel. The subsidy equivalent for 
all biodiesel policies combined was therefore A$1.1 billion. 

Table N.30 Subsidy equivalent, biodiesel 
Germany, 2009 

 Units Value

Production subsidy equivalent €/L 0.2734
Total consumption ML 2 864

Total forgone government revenue €m (2009) 783
Counterfactual consumption ML 0
Policy-induced consumption ML 2 864

Subsidy equivalent €m (2009) 783
 A$m (2010) 1 130

Source: Productivity Commission estimates. 

Ethanol 

While certain types of ethanol are subject to Energy Tax exemptions, ethanol is also 
subject to a binding mandate. This means the inputs required to calculate the 
subsidy equivalent are different from those for biodiesel and required two steps. The 
first step was to calculate the production subsidy equivalent for ethanol (chapter 5). 
The production subsidy equivalent was estimated by calculating the difference 
between the terminal gate price (TGP) for ethanol and the TGP for petrol expressed 
in litres (petrol equivalent). This yielded an estimated production subsidy equivalent 
for ethanol of €0.49/L (petrol equivalent) (table N.31). 
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Table N.31 Production subsidy equivalent, ethanol 
Germany, 2009 

 Units Ethanol Petrol Production subsidy 
equivalent (difference)

Market price (average 2009) €/L 0.50a 0.30b ..

Freight and associated costsc €/L .. 0.02d ..

Terminal costs and wholesale margine €/L 0.05 0.04 ..
Estimated terminal gate price €/L 0.55 0.36 ..

Estimated energy adjusted terminal gate 
price 

€/L petrol 
equivalent 

(2009) 

0.85 0.36 0.49

a Anhydrous fuel ethanol, Central Europe delivered contract price sourced from F.O. Licht Interactive 
Database (accessed 23 April 2011).  b Regular unleaded gasoline, Rotterdam export price sourced from F.O. 
Licht Interactive Database (accessed 23 April 2011).  c Includes freight, insurance and wharfage.   
d Productivity Commission estimate using freight costs sourced from F.O. Licht Interactive Database 
(accessed 23 April 2011) and insurance and wharfage estimates used in Energy Quest (2010).  e Using 
estimates applied for Australia in Energy Quest (2010). .. Not applicable. 
Sources: Energy Quest (2010); F.O. Licht Interactive Database (accessed 23 April 2011); Productivity 
Commission estimates. 

The subsidy equivalent can then be estimated by multiplying the production subsidy 
equivalent by the total volume of ethanol consumption induced by the mandate. 
This value does not incorporate the subsidy equivalent of the tax exemptions as only 
the mandate is inducing consumption of ethanol. As shown in table N.32, the 
subsidy equivalent for the ethanol market as a whole was estimated to be A$533 
million. 

Table N.32 Subsidy equivalent, ethanol 
Germany, 2009 

 Units Value

Production subsidy equivalent €/L petrol equivalent 0.49
Total consumption ML petrol equivalent 754
Counterfactual consumption ML petrol equivalent 0
Policy-induced consumption ML petrol equivalent 754

Subsidy equivalent €m (2009) 369
 A$m (2010) 533

Source: Productivity Commission estimates. 

Vegetable Oil 

The Energy Tax exemption granted to vegetable oil is the only policy to support 
vegetable oil consumption as a biofuel. The subsidy equivalent for vegetable oil was 
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therefore the same as the subsidy equivalent for the Energy Tax exemption — 
A$48 million (table N.33). 

Table N.33 Subsidy equivalent, vegetable oil 
Germany, 2009 

 Units Value

Production subsidy equivalent €/L 0.3049
Total consumption ML 109

Forgone government revenue €m (2009) 33
Counterfactual consumption ML 0
Policy-induced consumption ML 109

Subsidy equivalent €m (2009) 33
 A$m (2010) 48

Sources: FMENCNS (Germany) (2010); Productivity Commission estimates. 

Estimating total abatement 

Total abatement was estimated to be 1.2 Mt CO2-e for ethanol, 4.1 Mt CO2-e for 
biodiesel and 0.2 Mt CO2-e for vegetable oil (table N.34).  

Table N.34 Abatement, all biofuels 
Germany, 2009 

 Units Ethanol Biodiesel Vegetable 
Oil

Policy-induced 
consumption 

ML 1 153 2 836 109

 ML petrol equivalent 754 2 904 117
Average abatement factor g CO2-e/L petrol equivalent 1 593 1 416 1 691

Abatement Mt CO2-e 1.2 4.1 0.2 

Source: Productivity Commission estimates. 

The average implicit abatement subsidy 

The above estimates suggest an implicit abatement subsidy of A$444/t CO2-e for 
ethanol, A$275/t CO2-e for biodiesel and A$242/t CO2-e for vegetable oil. The 
average implicit abatement subsidy — for all biofuel policies combined — was 
A$310/t CO2-e (table N.35). 



   

 APPENDIX N: SUPPLY-
SIDE ANALYSIS FOR 
ROAD TRANSPORT - 

35

 

Table N.35 Average implicit abatement subsidy, all biofuels 
Germany, 2009 

 Units Ethanol Biodiesel Vegetable oil Total

Total subsidy equivalent €m (2009) 369 783 33 1 186
 A$m (2010) 533 1 130 48 1 710
Total abatement Mt CO2-e 1.2 4.1 0.2 5.5

Average implicit abatement 
subsidy 

€/t CO2-e 307 190 168 215

 A$/t CO2-e 444 275 242 310

Source: Productivity Commission estimates. 

N.5 Japan 

The Commission estimated the subsidy equivalent, abatement and implicit 
abatement subsidy for one biofuel policy in Japan: an exemption from the Gasoline 
Excise and Local Road Tax for ethanol. This policy was analysed for the fiscal year 
2009 (April 2009 to March 2010). A second policy, an exemption from Diesel 
Handling Tax for biodiesel was also considered, but not estimated due to data 
limitations (discussed at the end of the section).  

Abatement 

Taking into account the different ethanol feedstocks used, the average abatement 
factor for ethanol was estimated to be 1576 g CO2-e/L (petrol equivalent) (table 
N.36).  

Policy overlaps 

There are no policy overlaps between Japanese biofuel policies as only one policy 
was analysed. Given the assumption that no ethanol would be consumed without 
government assistance, this means all ethanol consumption was attributable to the 
ethanol fuel tax exemption. 

Ethanol fuel tax exemption 

Ethanol blended with petrol and used for transport fuel is exempt from the Gasoline 
Excise and the Local Road Tax on the portion of the blend made from ethanol. In 
fiscal year 2009, Gasoline Excise was paid at ¥48.6/L and Local Road Tax at 
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¥5.2/L. Combined, this equated to a production subsidy of ¥53.8/L for ethanol sold 
as transport fuel in Japan. 

Table N.36 Average abatement factor, ethanol 
Japan 

Fuel type Feedstock Estimated 
production sharea 

Life-cycle emissions 
intensity 

  % g CO2-e/L petrol 
equivalent 

Ethanol Rice (with water 
management) 

3.2 2 950 

 Rice (without water 
management) 

3.2 1 844 

 Waste wood 0.1 263 
 Sugar beet 5.3 1 264 
 Sugar cane (Brazil) 82.9 1 054b

 Wheat 5.3 1 422 
 Weighted average 100.0 1 170 
Petrol Petroleum 100.0 2 747 

Average abatement factor .. .. 1 576 
a Feedstock shares are estimated based on production data by feedstock supplied by Institute of Energy 
Economics Japan (IEEJ, pers. comm., 20 April 2011). Where rice was identified as a feedstock the 
Commission assumed that half required water management. In the information provided by the IEEJ one plant 
identified sugar beet and wheat as feedstock. The Commission assumed that half of production came from 
each (see sensitivity analysis below). b This estimate assumes no change in land use. .. Not applicable. 

Sources: IEEJ (pers. comm., 20 April 2011); Appendix M. 

Estimating the subsidy equivalent 

The inputs used to estimate the subsidy equivalent are provided in table N.37 below. 
The subsidy equivalent was estimated to be A$57 million. 

Table N.37 Subsidy equivalent, ethanol fuel tax exemption 
Japan, April 2009 – March 2010 

 Units Value

Production subsidy equivalent ¥/L 53.8
Total consumption ML 87
Forgone government revenue ¥m (2009) 4 664
Counterfactual consumption ML 0
Policy-induced consumption ML 87

Subsidy equivalent ¥m (2009) 4 664
 A$m (2010) 57

Sources: IEEJ (pers. comm., 14 April 2011); Productivity Commission estimates. 
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Estimating abatement 

Total abatement due to the ethanol fuel tax exemption was estimated to be 90 kt 
CO2-e (table N.38). 

Table N.38 Abatement, ethanol fuel tax exemption 
Japan, April 2009 – March 2010 

 Units Value
Policy-induced consumption ML 87
 ML petrol equivalent 57
Average abatement factor g CO2-e/L petrol equivalent 1 576

Abatement Mt CO2-e 0.09

Source: Productivity Commission estimates. 

The implicit abatement subsidy 

The above estimates suggest that the implicit abatement subsidy for the ethanol fuel 
tax exemption was A$634/t CO2-e (table N.39). 

Table N.39 Implicit abatement subsidy, ethanol fuel tax exemption 
Japan, April 2009 – March 2010 

 Units Value

Subsidy equivalent ¥m (2009) 4 664
 A$m (2010) 57
Abatement Mt CO2-e 0.09

Implicit abatement subsidy ¥/t CO2-e 51 910
 A$/t CO2-e 634

Source: Productivity Commission estimates. 

Sensitivity analysis 

Sensitivity analysis is required for Japan due to some uncertainty with regard to the 
life-cycle emissions intensity of several feedstocks.  

There are two sources of uncertainty with regard to life-cycle emissions intensity in 
Japan. First, it is unclear whether the rice used to produce ethanol required water 
management. This has a significant impact on emissions intensity. In the ‘central’ 
estimate, it was assumed that half of the rice required water management and the 
other half did not (table N.40). In the high estimate, it was assumed that all rice 
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required water management. In the low estimate, it was assumed that no rice 
required water management. 

The second source of uncertainty relates to a biodiesel plant that uses two 
feedstocks: sugar beet and wheat. In the central estimate, it was assumed that half 
the ethanol from this plant was produced from sugar beet and half from wheat. In 
the low estimate, it was assumed that all production was from sugar beet, and in the 
high estimate it was assumed that all production at this type of plant was from 
wheat.  

The sensitivity analysis shows that the estimated implicit abatement subsidy is 
likely to lie in a range between A$617/t CO2-e and A$653/t CO2-e, depending on 
assumptions regarding the life-cycle emissions intensity of feedstocks used 
(table N.40). 

Table N.40 Sensitivity analysis, ethanol fuel tax exemption 
Japan, April 2009 – March 2010 

Scenario Average abatement factor Subsidy 
equivalent

Abatement Implicit abatement 
subsidy

 g CO2-e/L petrol equivalent A$m (2010) Mt CO2-e A$/t CO2-e
Low 1 620 57.0 0.092 617
Central 1 576 57.0 0.090 634
High 1 532 57.0 0.087 653

Source: Productivity Commission estimates. 

Other Japanese biofuel policies 

Diesel Handling Tax exemption for biodiesel 

All diesel used as transport fuel in Japan is subject to a Diesel Handling Tax of 
¥32.1/L. The biodiesel component of diesel blends is exempt from paying this tax. 
To estimate the subsidy equivalent for this policy would require an estimate of the 
total forgone revenue due to the exemption. The Commission has been unable to 
obtain such an estimate. Domestic production of biodiesel was estimated to be about 
9 ML but the level of imports is uncertain because biodiesel used for road transport 
fuel is not counted separately from biodiesel for industrial use in Japan’s trade 
statistics. Discussions with the Institute of Energy Economics of Japan (pers. 
comm., 27 April 2011) suggest imports of biodiesel for road transport use are likely 
to be very low. If all biodiesel produced domestically were consumed as transport 
fuel, biodiesel would only constitute about 0.01 per cent of total road transport fuel 
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consumption. This suggests that the subsidy equivalent of the policy would not have 
been significant if it were estimated. 

N.6 New Zealand 

The Commission estimated the subsidy equivalent, abatement and implicit 
abatement subsidy for two biofuel policies in New Zealand: the exemption of 
ethanol from some fuel taxes, and the Biodiesel Grants Scheme. Both policies were 
estimated for the 2010 calendar year. The default assumption of zero counterfactual 
consumption was used for ethanol and biodiesel in New Zealand. 

Abatement 

Taking into account the different ethanol feedstocks used, the average abatement 
factor for ethanol was estimated to be 1277 g CO2-e/L (petrol equivalent) 
(table N.41).  

Table N.41 Average abatement factor, ethanol 
New Zealand 

Fuel type Feedstock Estimated 
production sharea 

Life-cycle emissions 
intensity

  % g CO2-e/L petrol 
equivalent

Ethanol Whey 60 2 016
 Sugar cane 

(imported from 
Brazil) 

40 663

 Weighted average 100 1 475
Petrol Petroleum 100 2 752

Average abatement factor .. .. 1 277
a Data on production by feedstock were not available, and thus feedstock production shares are estimates 
based on the main feedstocks used by active ethanol plants (EECA (NZ) 2011b). .. Not applicable. 
Sources: EECA (NZ) (2011b); Appendix M. 

Taking into account the different biodiesel feedstocks used, the average abatement 
factor for biodiesel was estimated to be 2033 g CO2-e/L (petrol equivalent) 
(table N.42).  
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Table N.42 Average abatement factor, biodiesel 
New Zealand 

Fuel type Feedstock Estimated 
production sharea 

Life-cycle emissions 
intensity

  % g CO2-e/L petrol 
equivalent

Biodiesel Recycled cooking oil 95 736
 Rapeseed oil 5 1 957
 Weighted average 100 797
Diesel Petroleum 100 2 830

Average abatement factor .. .. 2 033
a Data on production by feedstock were not available, and thus feedstock production shares are estimates 
based on the main feedstocks used by active biodiesel plants (EECA (NZ) 2011b). .. Not applicable. 
Sources: EECA (NZ) (2011b); Appendix M. 

Policy overlaps 

There are no policy overlaps between biofuel policies in New Zealand, as only one 
policy was analysed for each type of biofuel. Under the assumption that no biofuels 
would be consumed without government assistance, this means that all ethanol 
consumption is attributed to the exemption from some fuel taxes, and all biodiesel 
consumption is attributed to the Biodiesel Grants Scheme. 

Ethanol fuel tax exemptions 

There are several duties, taxes and direct levies on motor fuels in New Zealand. 
Regular unleaded petrol is subject to four different taxes: fuel excise, the Accident 
Compensation Corporation Levy, the Petroleum or Engine Fuels Monitoring Levy 
and the Local Authority Petroleum Tax. Fuel ethanol, either domestically produced 
or imported, is exempt from paying the first two of these taxes. On average, this 
means fuel ethanol was subject to NZ$0.56174/L less tax than petrol during the 
2010 calendar year (MED (NZ) 2010a).  

Estimating the subsidy equivalent 

The inputs used to estimate the subsidy equivalent for the ethanol tax exemptions 
are provided in table N.43 below. The subsidy equivalent was estimated to be A$2.7 
million. 
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Table N.43 Subsidy equivalent, ethanol fuel tax exemptions 
New Zealand, 2010 

 Units Value

Production subsidy equivalent NZ$/L 0.56174a

Total consumption ML 6.3 

Forgone government revenue NZ$m (2010) 3.5 
Counterfactual consumption ML 0 
Policy-induced consumption ML 6.3 

Subsidy equivalent NZ$m (2010) 3.5 
 A$m (2010) 2.7 
a The fuel tax rate increased in October 2010 from NZ$0.55424 to NZ$0.58424. In the absence of quarterly 
data on fuel consumption, the production subsidy equivalent used here assumes that the average rate during 
2010 was weighted according to the fraction of the year during which each rate was in place.  

Sources: NZME (pers. comm., 15 April 2011); Productivity Commission estimates. 

Estimating abatement 

Abatement due to the fuel tax exemption was estimated to be 6 kt CO2-e 
(table N.44). 

Table N.44 Abatement, ethanol fuel tax exemptions 
New Zealand, 2010 

 Units Value

Policy-induced consumption ML 6.3
 ML petrol equivalent 4.5
Average abatement factor g CO2-e/L petrol equivalent 1 277

Abatement Mt CO2-e 0.006

Source: Productivity Commission estimates. 

The implicit abatement subsidy 

The above estimates suggest an implicit abatement subsidy for the ethanol fuel tax 
exemptions of A$479/t CO2-e (table N.45). 
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Table N.45 Implicit abatement subsidy, ethanol fuel tax exemptions 
New Zealand, 2010 

 Units Value

Subsidy equivalent NZ$m (2010) 3.5
 A$m (2010) 2.7
Abatement Mt CO2-e 0.006

Implicit abatement subsidy NZ$/t CO2-e 612
 A$/t CO2-e 479

Source: Productivity Commission estimates. 

Biodiesel Grants Scheme 

The Biodiesel Grants Scheme was introduced in July 2009. It provides a subsidy of 
NZ$0.425/L of biodiesel to domestic producers with sales of 10 000 litres per 
month or more (EECA (NZ) 2010). This subsidy somewhat offsets the Petroleum or 
Engine Fuels Monitoring Levy and Local Authority Petroleum Tax applicable to 
diesel and biodiesel and the Road User Charges applicable to diesel vehicles. 

Estimating the subsidy equivalent 

The inputs for estimating the subsidy equivalent are provided in table N.46. The 
subsidy equivalent for the Biodiesel Grants scheme was estimated to be A$0.4 
million. 

Table N.46 Subsidy equivalent, Biodiesel Grants Scheme 
New Zealand, 2010 

 Units Value

Subsidy rate NZ$/L 0.425
Total consumption ML 1.1
Total subsidy expenditure NZ$m (2010) 0.5
Counterfactual consumption ML 0
Policy-induced consumption ML 1.1

Subsidy equivalent NZ$m (2010) 0.5
 A$m (2010) 0.4

Sources: EECA (NZ) (2010, 2011a); Productivity Commission estimates. 

Estimating abatement 

Total abatement due to the Biodiesel Grants Scheme was estimated to be 2 kt of 
CO2-e (table N.47). 
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Table N.47 Abatement, Biodiesel Grants Scheme 
New Zealand, 2010 

 Units Value

Policy-induced consumption ML 1.1
 ML petrol equivalent 1.1
Average abatement factor g CO2-e/L petrol equivalent 2 033

Abatement Mt CO2-e 0.002

Source: Productivity Commission estimates. 

The implicit abatement subsidy 

The above estimates suggest an implicit abatement subsidy for the Biodiesel Grants 
Scheme of A$163/t CO2-e (table N.48). 

Table N.48 Implicit abatement subsidy, Biodiesel Grants Scheme 
New Zealand, 2010 

 Units Value

Subsidy equivalent NZ$m (2010) 0.5
 A$m (2010) 0.4
Abatement Mt CO2-e 0.002

Implicit abatement subsidy NZ$/t CO2-e 209
 A$/t CO2-e 163

Source: Productivity Commission estimates. 

Summary 

The average implicit abatement subsidy 

Combining the estimates above, the total subsidy equivalent was estimated to be 
A$3.1 million. Total abatement was estimated to be 8 kt CO2-e and the average 
implicit abatement subsidy was estimated to be A$391/t CO2-e (table N.49). 
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Table N.49 Average implicit abatement subsidy 
New Zealand, 2010 

 Units Ethanol Biodiesel Total
Total subsidy equivalent NZ$m (2010) 3.5 0.5 4.0
 A$m (2010) 2.7 0.4 3.1
Total abatement Mt CO2-e 0.006 0.002 0.008

Average implicit abatement subsidy NZ$/t CO2-e 612 209 500
 A$/t CO2-e 479 163 391

Source: Productivity Commission estimates. 

N.7 South Korea 

The Commission estimated the subsidy equivalent, abatement and implicit 
abatement subsidy for one biofuel policy in South Korea: a biodiesel tax rebate. 
This policy was analysed for the 2010 calendar year and the default assumption of 
zero counterfactual consumption of biodiesel is applied. 

Abatement 

Available data to quantify abatement from biofuels in South Korea is very limited. 
The South Korean Government does not publish data on the life-cycle emissions 
intensity of different fuels (KEEI, pers. comm., 26 April 2011). Furthermore, the 
Commission is not aware of any peer-reviewed studies of the life-cycle emissions 
intensity of fuels in South Korea.  

The emissions intensity figures in the table below rely on estimates drawn from a 
number of sources. For diesel, and for biodiesel derived from domestic feedstock 
(recycled cooking oil), Japanese estimates were used. For biodiesel derived from 
imported feedstock, emissions intensities were estimated by the Commission using 
the UK Renewable Fuel Agency’s Carbon Calculator (appendix M). 

Taking into account the different biodiesel feedstocks used, the average abatement 
factor for biodiesel was estimated to be 771 g CO2-e/L of diesel equivalent 
(table N.50).  
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Table N.50 Average abatement factor, biodiesel 
South Korea 

Fuel type Feedstocka Estimated 
production share 

Life-cycle emissions 
intensityb

  % g CO2-e/L petrol 
equivalent 

Biodiesel Palm oil (imported from 
Indonesia or Malaysia) 

48 2 298 

 Soybean oil (imported 
from Brazil or Argentina) 

23 2 325 

 Recycled cooking oil 21 375 
 Other (imported) 8 2 325c

 Weighted average 100 1 903 
Diesel Petroleum .. 2 673 

Average abatement factor .. .. 771 
a While feedstock shares were provided by KEEI (pers. comm., 18 April 2011), the country of origin of 
imported feedstocks was unknown. The origins of imported feedstocks used here are based on information 
provided in FAS (US) (2010b). b Figures for imported feedstocks are estimates generated using the 
Renewable Fuels Agency (RFA) (2010) Carbon Calculator; the figure for recycled cooking oil is from 
Singhabhandhu, Kurosawa and Tezuka (2006); the figure for diesel is from MIRI (2004). c ’Other’ is assumed 
to have the same emissions intensity as imported palm oil, the feedstock with the highest emissions intensity. 
.. Not applicable. 

Sources: FAS (US) (2010b); KEEI (pers. comm., 18 April 2011); MIRI (2004); RFA (2010); Singhabhandhu, 
Kurosawa and Tezuka (2006); Appendix M.  

Policy overlaps 

There are no policy overlaps between South Korean biofuel policies, as only one 
policy is analysed. Given the assumption that no biodiesel would be consumed 
without government assistance, this means all biodiesel consumption is attributable 
to the tax rebate. 

Biodiesel tax rebate 

The biodiesel tax rebate entitles domestic producers and importers of biodiesel to 
KRW 528.75/L of biodiesel sold. The rebate is offered in order to meet a 
2010 government target that biodiesel constitute two per cent of total diesel sales 
(KEEI, pers. comm., 18 April 2011). 

Estimating the subsidy equivalent 

The inputs for estimating the subsidy equivalent are provided in table N.51 below. 
The subsidy equivalent was estimated to be A$196 million. 
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Table N.51 Subsidy equivalent, biodiesel tax rebate 
South Korea, 2010 

 Units Value

Production subsidy equivalent KRW/L 528.75
Total consumption ML 395

Forgone government revenue KRW b (2010) 209
Counterfactual consumption ML 0
Policy-induced consumption ML 395

Subsidy equivalent KRW b (2010) 209
 A$m (2010) 196

Sources: KEEI (pers. comm., 26 April 2011); Productivity Commission estimates. 

Estimating abatement 

Total abatement due to the biodiesel tax rebate was estimated to be 0.3 Mt CO2-e 
(table N.52). 

Table N.52 Abatement, biodiesel tax rebate 
South Korea, 2010 

 Units Value

Policy-induced consumption ML 395
 ML petrol equivalent 401
Average abatement factor g CO2-e/L petrol equivalent 771

Abatement Mt CO2-e 0.3

Source: Productivity Commission estimates. 

The implicit abatement subsidy 

The above estimates suggest an implicit abatement subsidy for the biodiesel tax 
rebate of A$635/t CO2-e (table N.53). 

Table N.53 Implicit abatement subsidy, biodiesel tax rebate 
South Korea, 2010 

 Units Value

Subsidy equivalent KRW b (2010) 209
 A$m (2010) 196
Abatement Mt CO2-e 0.3

Implicit abatement subsidy KRW/t CO2-e 675 837
 A$/t CO2-e 635

Source: Productivity Commission estimates. 
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Sensitivity analysis 

There is a significant degree of uncertainty with regard to the life-cycle emissions 
intensity of South Korean diesel and biodiesel due to a lack of South Korea-specific 
estimates. Sensitivity analysis was used to show the effect of varying emissions 
intensity values. 

The sensitivity analysis altered the central estimate in two ways: 

1. In the central estimate, the diesel emissions intensity figure for Japan is used for 
South Korea (appendix M). Japan’s estimate is actually the lowest of the study 
countries. As an alternative estimate, the low estimate below assumes an 
emissions intensity approximately equivalent to the average estimate for other 
study countries (2900 g CO2-e/L petrol equivalent). 

2. The central estimate relies on emissions intensity figures for imported feedstocks 
estimated by the Commission using the default emissions figures in the UK 
Renewable Fuel Agency’s Carbon Calculator. To reflect uncertainty in these 
calculations the low estimate assumes emissions intensity figures 10 per cent 
lower and the high estimate assumes emissions intensity figures 10 per cent 
higher than those in the central estimate. 

The sensitivity analysis shows that the estimated implicit abatement subsidy is 
likely to lie in a range between A$415—A$831/t CO2-e depending on assumptions 
regarding the life-cycle emissions intensity of feedstocks used (table N.54). 

Table N.54 Sensitivity analysis, biodiesel tax rebate 
South Korea, 2010 

Scenario Average abatement 
factor

Subsidy equivalent Total abatement Implicit abatement 
subsidy

 g CO2-e/L petrol 
equivalent

A$m (2010) Mt CO2-e A$/t CO2-e

Low 1 180 196 0.5 415
‘Central’ 771 196 0.3 635
High 588 196 0.2 831

Source: Productivity Commission estimates. 
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N.8 United Kingdom 

The Commission estimated the subsidy equivalent, abatement and implicit 
abatement subsidy for one biofuel policy in the United Kingdom: the Renewable 
Transport Fuels Obligation (RTFO). This policy was analysed for fiscal year 2009 
(April 2009 to March 2010). In estimating the subsidy equivalent and abatement for 
the United Kingdom, the Commission assumed that there would be no domestic 
production or consumption of biofuel without government assistance. 

Abatement 

Taking into account the different ethanol feedstocks used, the average abatement 
factor for ethanol was estimated to be 1709 g CO2-e/L (petrol equivalent) (table 
N.55) and the average abatement factor for biodiesel is 1356 g CO2-e/L (petrol 
equivalent) (table N.56). 

Table N.55 Average abatement factor, ethanol 
United Kingdom 

Fuel type Feedstock Estimated 
production share 

Life-cycle emissions 
intensity

  % g CO2-e/L petrol 
equivalent

Ethanol Barley 0.1 3 477
 Cassava 0.03 3 772
 Maize 3 1 605
 Molasses 1.3 1 851
 Sugar beet 16.6 708
 Sugar cane 67.7 803
 Triticale 0.3 2 167
 Wheat 8 2 108
 Unknown 2.9 3 772
 Weighted average 100  1 023
Petrol Petroleum 100 2 732

Average abatement factor .. .. 1 709

.. Not applicable. 

Sources: RFA (2010b); Appendix M. 
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Table N.56 Average abatement factor, biodiesel 
United Kingdom 

Fuel type Feedstock Estimated 
production share 

Life-cycle emissions 
intensity

  % g CO2-e/L petrol 
equivalent

Biodiesel Maize 0.01 590
 Rapeseed oil 22.5 1 956
 Palm oil 8.9 1 518
 Soybean oil 43.1 1 650
 Sunflower oil 0.02 2 207
 Tallow 16.4 511
 Recycled cooking oil 3.8 427
 Unknown 5.3 3 043
 Weighted average 100 1 547
Diesel Petroleum 100 2 903

Average abatement factor .. .. 1 356

.. Not applicable. 

Sources: RFA (2010b); Appendix M. 

Policy interaction 

There is no policy interaction between UK biofuel policies as only one policy is in 
place. As the Commission assumed that without government assistance no biofuel 
would be consumed in the United Kingdom, all biofuel consumed in fiscal year 
2009 in the United Kingdom was assumed to be induced by the RTFO. 

Renewable Transport Fuels Obligation 

The RTFO requires domestic refineries and importers of refined conventional fuels 
to ensure that a specified percentage of the road fuels supplied in the United 
Kingdom are renewable fuels. The target for fiscal year 2010 is 3.5 per cent by 
volume of fuel. 

Road transport fuel suppliers are required to submit Renewable Transport Fuel 
Certificates at the end of the year to meet their obligation. Suppliers can obtain 
these certificates by either supplying biofuels to the UK market or by trading with 
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other biofuel suppliers.8 Suppliers also have the option of buying out their 
obligations under the RTFO (£0.15/L in fiscal year 2009).9 

The RTFO applies to the whole of the United Kingdom and covers the supply of 
fuels for road transport use only. The biofuels eligible for support under the RTFO 
include ethanol, biodiesel, and biogas. Analysis has not been conducted for biogas 
because it accounts for an insignificant proportion of total biofuel consumed 
(RFA 2010b). 

Estimating the subsidy equivalent 

The annual target for fiscal year 2009 was for biofuel to constitute 3.25 per cent of 
total road transport fuels supplied to the market. Total consumption of biofuels in 
fiscal year 2009 was 1568 ML (comprising 455 ML of ethanol and 1113 ML of 
biodiesel) (RFA 2010b). This represents 3.33 per cent of total road transport fuels 
consumed in the United Kingdom in fiscal year 2009, meaning the mandate for this 
period was exceeded by 40 ML or 0.08 per cent. Given that actual consumption was 
so close to the mandated level, the mandate was treated as binding in the analysis. 

The production subsidy equivalent for a litre of biofuel is the difference between the 
TGP for ethanol and the TGP for petrol expressed in litres of petrol equivalent 
(chapter 5). This yielded an estimated production subsidy equivalent for ethanol of 
£0.41/L (petrol equivalent) (table N.57). 

Applying the same approach to biodiesel yielded an estimated production subsidy 
equivalent of £0.24/L (petrol equivalent) (table N.58). 

The subsidy equivalent was then calculated by multiplying the production subsidy 
equivalent by the amount of policy-induced consumption (in litres of petrol 
equivalent). As all biofuel consumption in the United Kingdom was attributed to the 
RTFO, policy-induced consumption equals the total volume of biofuels consumed 
in fiscal year 2009. 

                                              
8 One Renewable Transport Fuel Certificate is awarded for every litre of biofuel reported to the 

Renewable Fuels Agency. 
9 This increased to £0.30/L for fiscal year 2010. 



   

 APPENDIX N: SUPPLY-
SIDE ANALYSIS FOR 
ROAD TRANSPORT - 

51

 

Table N.57 Production subsidy equivalent, ethanol 
United Kingdom, April 2009 – March 2010 

 
Units Ethanola Petrolb 

Implicit subsidy 
(difference)

Market price (average 2009-10) £/L 0.45c 0.30d ..
Freight and associated costsc £/L 0.01 0.01 ..

Terminal costs and wholesale margind £/L 0.04 0.03 ..

Estimated TGPe £/L 0.50 0.34 ..

Estimated energy adjusted TGP £/L petrol 
equivalent 

(2009) 

0.76 0.34 0.41

a Anhydrous fuel ethanol, North Europe delivered contract price sourced from F.O. Licht Interactive Database 
(accessed 23 April 2011).  b Regular unleaded gasoline, Rotterdam export price sourced from F.O. Licht 
Interactive Database (accessed 23 April 2011).  c Productivity Commission estimate of freight, insurance and 
wharfage costs using freight costs sourced from F.O. Licht Interactive Database (accessed 23 April 2011) and 
insurance and wharfage estimates used in Energy Quest (2010).  d Using estimates applied for Australia in 
Energy Quest (2010). e The energy adjustment of terminal gate prices used general European energy content 
figures because the market prices used in the analysis refer to fuel in Northwest Europe rather than the United 
Kingdom specifically (JEC-EUCAR-CONCAWE 2008a) . .. Not applicable. 
Sources: Energy Quest (2010); F.O. Licht Interactive Database (accessed 23 April 2011); JEC-EUCAR-
CONCAWE 2008a; Productivity Commission estimates. 

Table N.58 Production subsidy equivalent, biodiesel 
United Kingdom, April 2009 – March 2010 

 Units Biodiesel Diesel Implicit subsidy 
(difference)

Market price (average 2009-10) £/L 0.52a 0.31b ..

Freight and associated costsc £/L 0.01 0.01 ..

Terminal costs and wholesale margind £/L 0.04 0.03 ..

Estimated TGPe £/L 0.57 0.35 ..

Estimated energy adjusted TGP £/L petrol 
equivalent 
(2009-10) 

0.55 0.31 0.24

a Weighted average of Rotterdam Biodiesel (fatty acid methyl ester) export prices to reflect UK standards that 
require biodiesel with different cold filter plugging points at different times of the year sourced from F.O. Licht 
Interactive Database (accessed 23 April 2011).  b Diesel, Northwest Europe price sourced from F.O. Licht 
Interactive Database (accessed 23 April 2011).  c Productivity Commission estimate of freight, insurance and 
wharfage costs using freight costs sourced from F.O. Licht Interactive Database (accessed 23 April 2011) and 
insurance and wharfage estimates used in Energy Quest (2010).  d Using estimates applied for Australia in 
Energy Quest (2010).  e The energy adjustment of terminal gate prices used general European energy 
content figures because the market prices used in the analysis refer to fuel in Northwest Europe rather than 
the United Kingdom specifically (JEC-EUCAR-CONCAWE 2008a).  .. Not applicable. 
Sources: Energy Quest (2010); F.O. Licht Interactive Database (accessed 23 April 2011); JEC-EUCAR-
CONCAWE 2008a; Productivity Commission estimates. 
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As shown in table N.59, the subsidy equivalent for the RTFO was estimated to be 
A$209 million for ethanol, A$465 million for biodiesel and A$674 million for both 
fuels combined. 

Table N.59 Subsidy equivalent, RTFO 
United Kingdom, April 2009 – March 2010 

 Units Ethanol Biodiesel Total

Production subsidy equivalent £/L petrol equivalent 0.41 0.24 0.65
Total consumption ML fuel 455 1 113 ..
 ML petrol equivalent 296 1 123 1 419
Counterfactual consumption ML petrol equivalent 0 0 0
Policy-induced consumption ML petrol equivalent 296 1 123 1 419

Subsidy equivalent £m (2009-10) 121 270 391
 A$m (2010) 209 465 674

.. Not estimated 

Sources: RFA (2010b); Productivity Commission estimates.  

Estimating abatement 

Abatement from the RTFO was estimated to be 0.5 Mt CO2-e for ethanol and 
1.5 Mt CO2-e for biodiesel (table N.60). Total abatement was estimated to be 
2.0 Mt CO2-e. 

Table N.60 Abatement, RTFO 
United Kingdom, April 2009 – March 2010 

 Units Ethanol Biodiesel Total

Policy-induced consumption ML 455 1 113 ..
 ML petrol equivalent 296 1 123 1 419
Average abatement factor g CO2-e/L petrol 

equivalent 
1 709 1 356 ..

Abatement Mt CO2-e 0.5 1.5 2.0

.. Not estimated 

Source: Productivity Commission estimates. 

The implicit abatement subsidy 

The implicit abatement subsidy was estimated to be A$414/t CO2-e for ethanol, 
A$305/t CO2-e for biodiesel and A$332/t CO2-e overall (table N.61). 
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Table N.61 Implicit abatement subsidy, RTFO 
United Kingdom, April 2009 – March 2010 

 Units Ethanol Biodiesel Total

Subsidy equivalent £m (2009-10) 121 270 391
 A$m (2010) 209 465 674
Abatement Mt CO2-e 0.5 1.5 2.0

Implicit abatement subsidy £/t CO2-e 240 177 193
 A$/t CO2-e 414 305 332

Source: Productivity Commission estimates. 

N.9 United States 

The Commission estimated the subsidy equivalent, abatement and implicit 
abatement subsidy for policies that support the consumption of biofuel in the United 
States. There are more biofuel policy measures in the United States than in any 
other study country. These include the Alcohol and Biodiesel Fuel Credits, the 
Bioenergy Program for Advanced Biofuels, the Biorefinery Assistance Program, 
state excise concessions for ethanol, the Renewable Fuel Standard, state-level fuel 
standards, and the Federal Fleet Management Guidance. 

Where possible, the subsidy equivalent was estimated for each of these policies. In 
doing so, the default assumption was that no biofuel would be consumed in the 
absence of any policy measures — that is, counterfactual consumption of zero. 
(However, as reflected in the sensitivity analysis presented below, it is possible that 
some biofuel would be consumed without policy support as ethanol is added to 
petrol meet to air quality requirements in some parts of the United States.) 

The analysis was conducted for US fiscal year 2009 (October 2008 to September 
2009), although in some cases it was only possible to provide estimates over 
calendar year 2009. 

Abatement 

Taking into account the different feedstocks used to produce biofuels, the average 
abatement factor for ethanol in the United States was estimated to be 832 g CO2-e/L 
(petrol equivalent) (table N.62). The average abatement factor for biodiesel was 
estimated to be 2318 g CO2-e/L (petrol equivalent) (table N.63).  
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Table N.62 Average abatement factor, ethanol 
United States 

Fuel type Feedstock Estimated 
production sharea

Life-cycle emissions 
intensityb

  % g CO2-e/L petrol 
equivalent 

Ethanol Maize starch 97.17 2 116 
 ‘Cellulosic’c 0.98 174 
 Sugar cane 1.85 775 
 Weighted average 100 2 072 
Petrol Petroleum 100 2 904 

Average abatement factor .. .. 832 
a Feedstock shares were estimated by assuming that all imported ethanol in 2009 was derived from sugar 
cane. Of the remainder, the Commission assumed that 1 per cent is ‘cellulosic’ ethanol and that the remainder 
was produced from maize starch. This is consistent with domestic production figures reported by the 
Renewable Fuels Association (2011).  b The value for cellulosic ethanol is from the ANL (US) (2010). All other 
values are also from the ANL (US) (2011).  c ‘Cellulosic’ ethanol refers to ethanol produced from cellulose, 
hemicellulose or lignin (that is, not from plant starches or sugars).  .. Not applicable. 

Sources: ANL (US) (2010, 2011); Renewable Fuels Association (2011); Appendix M. 

Table N.63 Average abatement factor, biodiesel 
United States 

Fuel type Feedstock Estimated 
production share 

Life-cycle emissions 
intensity

  % g CO2-e/L petrol 
equivalent

Biodiesela Soybean oil 100 669
Diesel Petroleum 100 2 988

Average abatement factor .. .. 2 318
a As data on biodiesel consumption by feedstock share were not available, the Commission assumed that 
most biodiesel used in the United States is derived from soybean oil. This is the only feedstock for which an 
emissions intensity value was available in the Greenhouse Gases, Regulated Emissions and Energy Use in 
Transportation Model (ANL (US) 2011). .. Not applicable. 

Sources: ANL (US) (2011); Appendix M. 

Policy overlaps 

As noted, there are a range of policy measures that support the use of biofuels in the 
United States. These consist of subsidies for domestic producers, tax concessions 
for the sale of biofuel, and fuel content mandates that require that road transport 
fuels contain a certain percentage of biofuel. 
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Most biofuels consumed in the United States are likely to benefit from multiple 
policy measures. As a result, it was not possible to determine the impact that each 
individual policy has on the overall level of consumption (and thus abatement). This 
means that estimates of the subsidy equivalent, abatement and implicit abatement 
subsidy have not been provided for each individual policy. Rather, the Commission 
has used a ‘whole-of-market’ analysis to examine the effects of all policies, 
considered together (with separate analyses that cover ethanol and biodiesel). 

The total volumes of ethanol and biodiesel that are consumed in the United States 
are generally determined each year by the Renewable Fuel Standard (RFS) — a fuel 
content mandate. This standard is met mainly through the use of domestically 
produced biofuel, as well as a relatively small volume of imports (table N.64). 
However, other policies can change the mix of domestic production and imports 
that are used to meet the mandate. For example, the share of domestic production 
could be raised by tax credits that are provided to ethanol producers (Alcohol Fuel 
Credits), or the tariff on most ethanol imports. Where policies (in addition to the 
RFS) favour domestic producers, they can lead to substitution from imports towards 
higher-cost domestic production. This substitution could also affect abatement 
outcomes depending on the feedstocks that are used domestically and to produce 
imports. 

Table N.64 Biofuel consumptiona 

United States, 2009 

 Ethanol  Biodiesel 

 ML %  ML %

Total consumptionb 40 596 100  1 198 100
Domestically produced 40 500 98  910 76
Importedc 750 2  293 24

RFS targetsd 40 125 ..  1 893 ..
a All figures are for fuel ethanol (that is, ethanol used as transport fuel).  b Values may not sum to total 
perfectly due to the accumulation of stocks (EIA (US) 2011k).  c The United States was a net importer of 
ethanol, and a net exporter of biodiesel, in 2009.  d An overall target of 11.1 billion gallons was set, of which 
the US EPA (2008b) expected 0.5 billion gallons to consist of biodiesel. The remainder has been attributed to 
ethanol in the table.  .. Not applicable. 

Sources: EIA (US) (2011k); US EPA (2008b). 

A ‘whole-of-market’ subsidy equivalent was estimated for ethanol and biodiesel in 
the United States by adding up the subsidy equivalent of a range of policies that 
support the consumption of biofuels (whether produced domestically or sourced 
from imports). This consists of government expenditure on explicit subsidies, 
forgone revenue from tax concessions, and the benefit that arises from policies that 
raise the price of biofuels relative to conventional fuels. The ‘whole-of-market’ 
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estimates are then divided by abatement (for each of ethanol and biodiesel) to 
calculate implicit abatement subsidies. In other words, estimates are provided for 
both types of biofuel at an aggregated level, given the difficulty in estimating 
abatement for each separate policy measure. 

The following sections discuss each major biofuel policy in the United States, 
including estimates of the subsidy equivalent where possible. 

Alcohol and Biodiesel Fuel Credits 

Alcohol and Biodiesel Fuel Credits are subsidies, provided as tax credits, for 
producers of ethanol and biodiesel used as transport fuels. These credits can be used 
to offset income taxes or federal-level fuel excise, and can only be claimed for 
biofuels that are both produced and consumed in the United States. The current 
rates have applied since 1 January 2009. 

The subsidy rates are US$0.45/gallon (US$0.12/L) of ethanol and US$1.00/gallon 
(US$0.26/L) of biodiesel or ‘renewable diesel’.10 Additional tax credits are 
provided to producers of ‘cellulosic ethanol’, such that the total rate is 
US$1.01/gallon (US$0.27/L) (IRS (US) 2009a; CBO (US) 2010). A small producer 
credit is also provided to producers with an annual refining capacity of 60 million 
gallons or less (IRS (US) 2009a). These small producers receive an additional 
US$0.10 per gallon (US$0.04/L) over the first 15 million gallons of biofuel 
produced each year. 

In fiscal year 2009, the subsidy equivalent — measured as forgone revenue — was 
A$5.7 billion for ethanol and A$922 million for biodiesel (OMB (US) 2011). 
Overall, the subsidy equivalent was A$6.6 billion (table N.65). 

 

 
10 These payments are for either the production of straight biofuel, or for biofuels that are blended 

with petrol or diesel. The tax credit for ethanol that is used in petrol blends is often referred to as 
the Volumetric Ethanol Excise Tax Credit. 
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Table N.65 Subsidy equivalent, Alcohol and Biodiesel Fuel Credits 
United States, October 2008 – September 2009 

Fuel type Domestic productiona Subsidy equivalent 

 ML petrol equivalent US$m (2009) A$m (2010)
Ethanol 26 656 5 210 5 718
Biodiesel 623 840 922

Total 27 279 6 050 6 640
a Calculated by assuming that all ethanol and biodiesel production in the United States (that is not exported) is 
eligible for the tax credits. Values for each fuel type are from the EIA (US) (2011k).  
Sources: EIA (US) (2011k); OMB (US) (2011). 

Bioenergy Program for Advanced Biofuels 

The Bioenergy Program for Advanced Biofuels (also known as the ‘Advanced 
Biofuel Payment Program’ or ‘Section 9005 Program’) subsidises the production of 
‘advanced biofuels’. These include most types of ethanol and biodiesel, excluding 
ethanol produced from maize starch (USDA 2010b). The program also provides 
subsidies for other products that are not used as road transport fuels (biogas and 
wood pellets). 

Payments are made annually, based on the level of production and the feedstocks 
used by eligible producers. Payment rates differ depending on the feedstocks used 
and the size of the facility (rates are lower for producers with an annual capacity of 
150 million gallons or greater). There are also different payment rates for ‘base’ 
production (equal to total production over the previous year) and ‘incremental’ 
production (additional production within the year) (USDA 2010b). 

In fiscal year 2009, a total of US$14.7 million was paid to biofuel producers 
through the Bioenergy Program. Of this amount, US$13.8 million was paid to 
producers of ethanol and biodiesel (USDA 2010b) (table N.66). 

The subsidy equivalent for ethanol is thus A$8.0 million, and that for biodiesel is 
A$7.1 million. 
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Table N.66 Subsidy equivalent, Bioenergy Program 
United States, October 2008 – September 2009 

Main feedstock typea Total base 
production 

Total incremental 
production 

Total reported 
production 

Subsidy equivalent 
(total payments) 

 ML petrol 
equivalent 

ML petrol 
equivalent 

ML petrol 
equivalent 

US$m 
(2009) 

A$m 
(2010)

Ethanol 567 284 851 7.3 8.0
Sorghum 518 264 782 6.8 7.5
Other 50 20 70 0.5 0.5

Biodiesel 943 35 979 6.5 7.1
Tallow or greases 296 19 315 2.0 2.2
Recycle vegetable oil 82 12 94 0.6 0.6
Soybean oil 274 1 274 1.6 1.7
Rapeseed oil 164 0.4 164 1.5 1.6
Other 127 3 130 0.9 1.0

Total 1 511 319 1 830 13.8 15.2
a Where multiple feedstocks were listed by USDA (2010b) for an individual producer, the first feedstock listed 
was used to assign payments to a category in the table. 

Sources: USDA (2010b); Productivity Commission estimates. 

Biorefinery Assistance Program 

The Biorefinery Assistance Program (also referred to as the ‘Section 9003 
Program’) provides government assistance for the establishment or retrofitting of 
refineries that produce ‘advanced biofuels’. This assistance consists of: 

• grants for demonstration-scale projects 

• loan guarantees for commercial-scale facilities that use technologies that have 
previously been deployed at a commercial scale, or that ‘have been demonstrated 
to have technical and economic potential for commercial application’ 
(USDA 2008). 

In the latter case, the maximum size of the loan guarantee that can be provided 
depends on the size of the loan. The guaranteed amount is 80 per cent (of the 
principal and interest) for loans of US$80 million or less, and decreases to 
60 per cent (of the entire loan amount) for loans of US$125 million or greater 
(USDA 2008). In some circumstances, the maximum amount can be increased to 90 
per cent (USDA 2011). 

In fiscal year 2009 (the first year of the scheme), US$75 million in funding had 
been authorised. According to the US Department of Agriculture, two projects had 
received loan guarantees as of November 2010 (USDA 2010a). These covered a 
US$80 million loan to Range Fuels for the production of biomass-derived methanol, 
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and a US$54.5 million loan to Sapphire Energy to produce biofuels from algae 
(USDA 2010b). Both projects also received funding from the US Department of 
Energy. 

However, the loan guarantee for Sapphire Energy was not announced until 
December 2009, and that for Range Fuels was not announced until March 2010 
(Sapphire Energy 2009; Range Fuels 2010). It is thus unclear whether any biofuels 
were produced at these facilities in 2009. As a result, a subsidy equivalent could not 
be calculated for this policy. 

State excise concessions for ethanol 

In some US states (but not at the federal level), ethanol is taxed at a lower rate than 
petrol (table N.67). This effectively subsidises the use of ethanol in these states 
(irrespective of whether this ethanol is domestically produced or imported). These 
tax concessions are often applied to the two ethanol–petrol blends that can be 
legally sold in the United States — E10 (petrol blended with 10 per cent ethanol, 
also called ‘gasohol’ in the United States) and E85 (petrol blended with 85 per cent 
ethanol). By contrast, other states (and the federal government) tax E10 at the same 
rate as petrol.  

The total forgone revenue from these tax concessions can be calculated by 
multiplying an estimate of the amount of E10 consumed in each state by the 
difference between the petrol tax and the E10 tax (table N.68). (This calculation has 
not been done for E85 due to the very small volume consumed.)  

This suggests that, over the ten states, the subsidy equivalent to ethanol (the value 
of forgone revenue) was A$3.0 billion in 2009. (As data for ethanol consumption in 
each state were not available for fiscal year 2009, data for the 2009 calendar year 
were used in the analysis.) 
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Table N.67 State excise concessions for ethanola 

United States, 2009 

State Tax on E10 Tax on petrol

 US$/gallon US$/gallon
District of Columbia 0.20 0.235
Hawaii 0.16 0.17
Iowa 0.19 0.21
Maine 0.23 0.295
Maryland – 0.235
Michigan – 0.19
Montana 0.23 0.27
New York – 0.2515
South Dakota 0.08 0.22
Vermont – 0.20
a Volumetric state-level fuel taxes as of December 2009.  – Nil or rounded to zero. 

Source: FHWA (US) (2011a). 

Renewable Fuel Standard 

The Renewable Fuel Standard sets the minimum volume of biofuels that must be 
sold in the United States each year. This volume — expressed in billions of gallons 
— increases each year according to a schedule, which is converted to a percentage 
value each year (that is, the volume of ethanol or biodiesel expressed as a 
percentage of the total amount of petrol or diesel sold11). The requirements are met 
through the creation of certificates (Renewable Identification Numbers), which can 
be traded between fuel refiners and importers to meet their obligations (US EPA 
2010c). 

Mandates for ‘renewable fuels’ were first set in 2008, with an initial requirement 
that a total of 9 billion gallons (34 billion litres) of ethanol be blended into petrol 
(US EPA 2007b, 2008b). Following the passage of legislation in 2007, the scheme 
was then expanded (to form ‘RFS2’). This meant that, from 2010 onwards, both 
petrol and diesel would be subject to the RFS. An overall target was set for 36 
billion gallons (136 billion litres) of biofuel to be sold in 2022, of which 21 billion 
gallons (79 billion litres) must be cellulosic ethanol or other ‘advanced’ biofuels 
(that is, not maize starch). 

                                              
11 This percentage is set at the aggregate level (over the total volume of fuels sold). No particular 

types of blends are set by the RFS, although in practice the mandate is met by the use of E10 
and B2 (diesel containing 2 per cent biodiesel). 
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Table N.68 Subsidy equivalent, state excise concessions for E10 
United States, 2009 

State Tax on 
petrol 

Tax on E10 Difference in 
tax rates 

E10  
consumptiona 

Subsidy equivalent 
(forgone revenue)

 US$/L  US$/L US$/L ML US$m (2009)
District of 
Columbia 0.062 0.053 0.009 251 2
Hawaii 0.045 0.042 0.003 1 633 4
Iowa 0.055 0.050 0.005 3 381 18
Maine 0.078 0.061 0.017 2 367 41
Maryland 0.062 0.000 0.062 8 213 510
Michigan 0.050 0.000 0.050 15 993 803
Montana 0.071 0.061 0.011 1174 12
New York 0.066 0.000 0.066 18 855 1 253
South Dakota 0.058 0.021 0.037 1 496 55
Vermont 0.053 0.000 0.053 1 172 62

Total .. .. .. 54 534 2 760
a E10 consumption was estimated by assuming that all ethanol consumed in each state is used in E10 fuel 
blends.  .. Not applicable. 

Sources: FHWA (US) (2011a); EIA (US) (2011p). 

In addition, specific targets were set for each year for certain types of biofuel, 
namely cellulosic biofuel, biomass-based diesel and other ‘advanced’ biofuel 
(US EPA 2010b) (table N.69). To qualify for one of these categories, biofuels must 
be produced using certain feedstocks and achieve a minimum reduction in life-cycle 
greenhouse gas emissions, which is assessed using formulae set by the 
US Environmental Protection Agency (US EPA 2010b).  

Impacts on total biofuel consumption 

When the RFS was first introduced in 2008, the consumption of ethanol rose from 
25 billion litres (in 2007) to 36 billion litres (in 2008) (EIA (US) 2011k). This 
increase actually exceeded the mandated level of 20.4 billion litres (US EPA 
2007a). However, the high level of biofuel consumption prior to the mandate, and in 
the first year, may be due to other policy measures, such as subsidies for ethanol 
producers. 

However, since 2009, the RFS has generally determined the amount of biofuel that 
is consumed in the United States each year. In 2009, the requirement was for 
11.1 billion gallons (42.0 billion litres) of biofuel to be sold, of which the 
US Environmental Protection Agency (US EPA 2008b) expected 0.5 billion gallons 
(1.9 billion litres) to be biodiesel and the remainder ethanol. However, only 1.2 
billion litres of biodiesel were actually consumed (EIA (US) 2011k). Assuming that 
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the remaining biofuel was ethanol, this suggests a mandated volume of 40.8 billion 
litres in 2009, which is close the actual amount consumed (40.6 billion litres) 
(EIA (US) 2011k).  

Table N.69 Renewable Fuel Standard targetsa 

United States, 2011 

Biofuel type Required volume Percentage of petrol (ethanol) 
or diesel (biodiesel)

 billion gallons billion litres %

Advanced biofuelb 1.35 5.77 0.78
  Cellulosic biofuelc 0.006 0.023 0.003
  Biomass-based dieseld 1.2 4.5 0.69

Total biofuels 13.95 52.81 8.01
a In practice, the required volumes and percentages are set in ‘ethanol-equivalent’ volumes (that is, adjusted 
for energy content relative to ethanol) (US EPA 2010a). b ‘Advanced’ biofuels are defined as biofuel that 
meets a 50 per cent threshold for life-cycle greenhouse gas emissions reductions (relative to petrol or diesel), 
and excludes ethanol derived from maize starch. c ‘Cellulosic’ biofuel is defined as biofuel produced from 
cellulose, hemicellulose or lignin that meets a 60 per cent life-cycle greenhouse gas reduction threshold 
(relative to petrol or diesel). d ‘Biomass based diesel’ is defined as biodiesel or renewable diesel that is not 
co-processed with petroleum products, and which meets a 50 per cent emissions-reduction threshold.  

Sources: US EPA (2010a, 2010c). 

In percentage terms, biofuels were required to comprise 10.21 per cent of all fuels 
sold (US EPA 2008b). This is greater than the actual proportion consumed in 2009 
— 6.3 per cent overall and 7.9 per cent for ethanol — which suggests that fuel 
suppliers did not meet the mandate in percentage terms (FHWA (US) 2011a). 

It is likely that the amount of biodiesel consumed in 2009 was less than expected by 
US EPA because the 1.9 billion litre requirement for that year was set as part of the 
RFS2 legislation but regulations had not yet been implemented. Although fuel 
suppliers were not penalised if they did not meet this target, they were permitted to 
count the amount supplied in 2009 towards their targets for 2010 (US EPA 2008b). 
In effect, the RFS provided a guaranteed level of demand for biodiesel in 2009 
(although actual consumption fell short of the target, as noted above). 

As a result, the Commission assumed that the mandates set under the RFS are 
‘binding’ — that is, the total amount of ethanol and biodiesel that was consumed in 
the United States in 2009 counted towards the RFS requirements, but did not exceed 
the mandated level. In other words, the mandate increased domestic demand for 
biofuels (with a corresponding displacement of petrol and diesel). This is reflected 
in higher wholesale prices for biofuels than conventional fuels, adjusted for energy 
content. 
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Estimating the subsidy equivalent 

The subsidy equivalent of the RFS was estimated by calculating the difference in 
prices received by wholesalers of each fuel type (as a proxy for terminal gate 
prices), adjusted for the energy content of each fuel. This difference is the 
production subsidy equivalent (the wholesale price premium for biofuels over 
conventional fuels). Data for calendar year 2009 were used in the analysis of the 
RFS as targets are set on a calendar-year basis, rather than for fiscal years. 

The Commission assumed that this premium exists because of policy measures that 
increase the consumption of biofuel. The total amount of biofuel consumed is 
determined by the RFS, although the price premium that his policy gives to biofuel 
producers is likely to be further increased by tarrifs that are placed on most 
imported biofuel to the United States (for example, the tariff on ethanol 
is 2.5 per cent plus 54 cents per gallon (CBO (US) 2010)).  

The subsidy equivalent for each of ethanol and biodiesel was estimated by 
multiplying the production subsidy equivalent (price premium) by the amount of 
biofuel consumed. This was done under the assumption that no biofuel would be 
consumed in the absence of policy measures. In other words, the ‘counterfactual’ 
level of consumption is zero, and all consumption is induced by policy measures. 
(This approach was taken as it was not possible to separate out the effects of 
individual policy measures on the volume of biofuel consumed.) 

Using this approach, the subsidy equivalent in 2009 was estimated to be A$7.3 
billion for ethanol and A$472 million for biodiesel, with an total figure of A$7.8 
billion (table N.70).  

 



   

64   

 

Table N.70 Subsidy equivalent, Renewable Fuel Standard 
United States, 2009 

 Units Ethanol Biodiesel Total

Wholesale price of biofuela US$/L fuel 0.49 0.78 ..
 US$/L petrol equivalent 0.71 0.74 ..
Wholesale price of conventional 
fuelb US$/L fuel 0.47 0.45 ..
 US$/L petrol equivalent 0.47 0.40 ..
Production subsidy equivalent US$/L petrol equivalent 0.24 0.34 ..
Total consumptionc ML fuel 40 596 1 198 ..
 ML petrol equivalent 28 016 1 256 29 273
Counterfactual consumption ML petrol equivalent 0 0 0
Policy-induced consumption ML petrol equivalent 28 016 1 256 29 273

Subsidy equivalent US$m (2009) 6 671 430 7 101
 A$m (2010) 7 321 472 7 793
a The wholesale price of ethanol was calculated as the simple average of weekly US Midwest Average rack 
prices (charged by wholesalers) over 2009 from the F.O. Licht Interactive Database (accessed 23 April 2011). 
The wholesale price of diesel is the simple average ‘free on board’ price in 2009 over four biodiesel types 
(rapeseed methyl esters from the West Coast, and soybean methyl esters from the East Coast, Gulf Coast 
and Midwest), also from the F.O. Licht Interactive Database. The proportions of biodiesel purchased at each 
price were not available; prices ranged from US$0.74–0.83/L.  b The wholesale prices reported are the 
average refiner prices (sales for retail) of motor gasoline and ‘No. 2 distillate fuels’, from the EIA (US) (2010c).  
c Total consumption figures are derived from the EIA (US) (2011k).  .. Not applicable. 

Sources: EIA (US) (2010c; 2011k); F.O. Licht Interactive Database (accessed 23 April 2011); Productivity 
Commission estimates. 

State-level fuel standards 

In addition to the federal-level RFS, some states have also implemented fuel 
standards. These include: 

• fuel content mandates that require a minimum percentage of biofuel to be 
blended with petrol or diesel. These mandates vary across states (table N.71) 

• low-carbon fuel standards that set the maximum permitted level of life-cycle 
greenhouse gas emissions from transport fuels (box N.3). 

These standards are likely to increase the use of biofuel in states that have 
implemented them, provided that they ‘bind’ and fuel suppliers respond by 
changing the types of fuels that they supply. However, as road transport fuels are 
easily traded between states it is unlikely that biofuels would attract a significantly 
higher price premium in one state (with a standard) compared to another (without a 
standard).  

Thus, the Commission has not estimated the subsidy equivalent of state-level 
renewable fuel standards. As the federal RFS sets the total volume of biofuel 
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consumed in the United States, the Commission has assumed state-level schemes do 
not have an additional impact on overall (nation-wide) biofuel consumption. For 
example, a standard in one state could increase the consumption of ethanol (in that 
state) but the effect is likely to be offset by lower ethanol consumption in another 
state (that does not have a fuel content standard). 

Table N.71 State-level fuel content mandatesa 

United States, 2010 

State Description Mandated 
ethanol 

Ethanol 
consumption  

Mandated 
biodieselb

  % %c %
Hawaii At least 85 per cent of petrol sold must 

contain at least 10 per cent ethanol. 
8.5 9.8 ..

Louisiana Diesel must contain at least 2 per cent 
biodiesel. 

..d 5.7 2

Massachusetts Diesel must contain at least 2 per cent 
biodiesel (by 1 July 2010). 

.. .. 2

Minnesota Petrol must contain at least 10 per cent 
ethanol, and all diesel sold must contain 
at least 5 per cent biodiesel. 

10.0 10.1 5

Missouri Petrol must contain at least 10 per cent 
ethanol. (This mandate does not apply 
when ethanol-blended petrol is more 
expensive than straight petrol.) 

10.0 7.0 ..

New Mexico Diesel sold to state government 
agencies must contain at least 5 per 
cent biodiesel (from 1 July 2010). 

.. .. 5e

Oregon Petrol must contain at least 10 per cent 
ethanol. Petrol with an octane rating of 
91 or above is exempt. 

10.0 8.8 2f

Pennsylvania Diesel must contain at least 2 per cent 
biodiesel (from May 2010). 

..g .. 2

Washington Petrol must contain at least 2 per cent 
ethanol. Diesel must contain at least 
2 per cent biodiesel. 

2.0 9.1 2

a Standards have also been proposed or legislated in Iowa and Montana but have not yet been enacted and 
did not impose requirements on fuel producers in 2010. In addition, a 10 per cent ethanol mandate 
commenced in Florida in 2011.  b State-level data on biodiesel consumption were not available. In 2009, the 
national average was 0.79 per cent of total diesel consumption (EIA (US) 2011k, 2011p).  c Petrol 
consumption data from EIA (US) (2011p) include E10. Data for each state are for 2009 as 2010 data were not 
available.  d A two per cent ethanol mandate will apply in Louisiana once production capacity in the state 
reaches 50 million gallons per year.  e State government fleet only  f The biodiesel mandate in Oregon 
increased to 5 per cent on 1 April 2011.  g A 10 per cent ‘cellulosic’ ethanol mandate is scheduled to apply in 
Pennsylvania once production of ethanol in the state reaches 350 million gallons (1325 million litres) per year. 
.. Not applicable. 

Sources: AFDC (US) (2011); EIA (US) (2011k, 2011p); USDA (2010c). 
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Box N.3 Low-carbon fuel standards 
Low-carbon fuel standards set a maximum amount of carbon that can be contained in 
a given volume of vehicle fuel, or of CO2-e emitted during the manufacture, transport 
and use (‘life-cycle’) of that fuel. Standards are usually expressed in terms of emissions 
per unit of energy (for example, grams of CO2-e per megajoule of fuel energy). 

The California Low Carbon Fuel Standard was introduced at the beginning of 2011. 
Similar schemes have also been proposed in several other states, including Oregon, 
Washington, and several mid-western and north-eastern states (Pew Centre on Global 
Climate Change 2011a).  

Under the Californian scheme, the average emissions intensity of transport fuels must 
be reduced by 10 percent from 2010 levels by 2020 (CARB (US) 2009). The 
regulations specify that the emissions-intensity of petrol (and its substitutes, such as 
ethanol) cannot exceed 95.6 g CO2-e/MJ. The limit for diesel (and substitutes such as 
biodiesel) is 94.47 g CO2-e/MJ.  

Fuel suppliers can reduce the emissions intensity of the fuel they sell by blending fuels 
with biofuels that have lower emissions intensities. The emissions intensity values used 
to assess each fuel type are based on a study of life-cycle greenhouse gas emissions 
undertaken by the California Air Resources Board. As with the federal-level Renewable 
Fuel Standard, fuel producers and importers can create tradable credits. 

Sources: CARB (US) (2009); Pew Centre on Global Climate Change (2011a).  
 

Federal Fleet Management Guidance 

The Federal Fleet Management Guidance is a set of regulations that cover the 
vehicle fleet of US federal government departments and agencies. These regulations 
include targets for the adoption of ‘alternative fuel’ vehicles (such as those that use 
E85, B20, LPG or electricity), targets for the installation of ‘alternative fuel’ pumps, 
and requirements for government agencies to set emissions-reduction targets 
(USDE 2011). 

Part of the Guidance includes a requirement that agencies with 20 or more vehicles 
reduce their annual consumption of petroleum-derived products by 2 per cent, 
relative to a fiscal year 2005 baseline. In addition, agencies must increase their 
consumption of ‘alternative fuels’ (including biofuels) by 10 per cent each year 
until fiscal year 2015 (relative to the same baseline) (USDE 2010). 

In fiscal year 2009, total consumption of ‘alternative-fuels’ by US government 
agencies was 26 per cent higher than the fiscal year 2005 baseline (table N.72). This 
was due to a 159 per cent increase in the use of E85, which was offset by a decline 
in the use of other ‘alternative fuels’, including biodiesel. Although the increase in 
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‘alternative fuel’ consumption is less than the requirement for individual agencies in 
2009 (around 46 per cent, calculated as a compound 10 per cent annual increase 
over four years), it is still substantial.  

Assuming that the entire increase in E85 consumption was due to the Guidance, the 
subsidy equivalent (the estimated government expenditure on E85 that would have 
been spent on petrol in the absence of the scheme) was approximately A$0.8 
million (table N.73). 

Table N.72 Federal fleet fuel consumption 
United States, fiscal years 2005–2009 

Fuel type FY 2005 FY 2009 Change FY 2005–2009 

 ML petrol 
equivalent 

ML petrol 
equivalent 

ML petrol 
equivalent 

%

Petrol 1 137 1 141 4 0.4
Diesel 202 286 84 42
Ethanol (E85) 12 30 18 159
Biodiesel (B20) 30 28 -3 -8
Biodiesel (B100) 0.06 0.02 -0.05 -71
Other ‘alternative fuels’a 6 3 -3 -53
Total — biofuels 42 58 16 38
Total — all ‘alternative fuels’ 48 61 13 26
a Other ‘alternative fuels’ include LPG, compressed natural gas, electricity and hydrogen.  

Source: GSA (US) (2010). 

Table N.73 Subsidy equivalent, Federal Fleet Management Guidancea 

United States, October 2008 – September 2009 

 Units Value

Average price for E85 US$/L petrol equivalent 0.66
Average price for petrol US$/L petrol equivalent 0.62
Premium for E85 US$/L petrol equivalent 0.04
Quantity consumedb ML petrol equivalent 18

Subsidy equivalent US$m (2009) 0.7
 A$m (2010) 0.8
a Average prices for E85 and petrol are from EIA (US) (2011a) and adjusted for energy content. b Quantity 
consumed is equal to the increase in consumption of E85 by US government agencies in fiscal year 2009 
minus the amount consumed in fiscal year 2005 (the baseline). 

Sources: EIA (US) (2011a); GSA (US) (2010); Productivity Commission estimates. 
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‘Whole-of-market’ analysis 

Estimating the total subsidy equivalent 

Adding together the estimated subsidy equivalents of the policies analysed above, 
the ‘whole-of-market’ total subsidy equivalent is A$16.1 billion for ethanol and 
A$1.4 billion for biodiesel, which totals A$17.5 billion for biofuel policies in the 
United States (table N.74). 

Table N.74 Total subsidy equivalent 
United States, October 2008 – September 2009 

Policy Level of 
government 

Subsidy equivalent 

  Ethanol Biodiesel Total 

  US$m 
(2009) 

US$m 
(2009) 

US$m 
(2009) 

A$m 
(2010)

Alcohol and Biodiesel 
Fuel Credits 

National 5 210 840 6 050 6 640

Bioenergy Program for 
Advanced Biofuels 

National 7.3 6.5 14 15

State-level excise 
concessions for ethanol 

Sub-national 2 760 .. 2 760 3 029

Renewable Fuel 
Standarda 

National 6 671 430 7 101 7 793

Federal Fleet 
Management Guidance 

National 0.7 .. 0.7 0.8

Total .. 14 649 1 276 15 925 17 477
a The central estimate of the subsidy equivalent is reported for the Renewable Fuel Standard. This includes 
the impact of import tariffs.  .. Not applicable. 

Source: Productivity Commission estimates. 

Estimating abatement 

Using the ‘whole-of-market’ approach, total abatement was estimated to be 
23 Mt CO2-e for ethanol and 3 Mt CO2-e for biodiesel, which totals 26 Mt CO2-e 
(table N.75). This was calculated by multiplying the volume of each biofuel 
consumed by its average abatement factor. 
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Table N.75 Total abatement 
United States, 2009 

 Units Ethanol Biodiesel Total

Policy-induced 
consumption 

ML fuel 40 596 1 198 ..

 ML petrol equivalent 28 016 1 256 29 273
Average abatement factor g CO2-e/L petrol equivalent 832 2 318 ..

Abatement Mt CO2-e 23 3 26

.. Not applicable. 

Source: Productivity Commission estimates. 

The average implicit abatement subsidy 

The average implicit abatement subsidy is A$689/t CO2-e for ethanol, 
A$481/t CO2-e for biodiesel and A$666/t CO2-e overall (table N.76). 

Table N.76 Average implicit abatement subsidy 
United States, 2009 

 Units Ethanol Biodiesel Total

Total subsidy equivalent US$m (2009) 14 649 1 276 15 925
 A$m (2010) 16 076 1 401 17 477
Abatement Mt CO2-e 23 3 26

Implicit abatement subsidy US$/t CO2-e 628 438 607
 A$/t CO2-e 689 481 666

Source: Productivity Commission estimates. 

Sensitivity analysis 

Sensitivity analysis was used to show the effect of varying the counterfactual level 
of consumption — that is, the volume of biofuel that would have been consumed 
without policy support — and the effect of using different wholesale price data for 
ethanol and biodiesel in the analysis of the RFS. The results are compared to the 
estimates presented above, which are referred to as the ‘central estimates’. 

Altering the counterfactual level of consumption 

Ethanol is sometimes added to petrol as an oxygenate in the United States. The 
resulting blend — a form of ‘reformulated gasoline’ — has chemical properties that 
reduce emissions of particulates and harmful chemicals. Reformulated gasoline is 
mandated in several areas of the United States where there are high levels of air 
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pollution (US EPA 2008a). In some of these, cheaper fuel additives (such as methyl 
tertiary butyl ether) have been banned, meaning that ethanol is the main chemical 
used for oxygenation. 

Ethanol used for this purpose does not directly compete with petrol. As a result, 
there may be some level of ethanol consumed in the absence of policy measures, in 
order to meet air quality regulations. The US EPA (2007a) estimated that 
approximately 2.6 per cent of total petrol consumption in 2012 would consist of 
ethanol that is used to comply with these regulations. In 2009, a total of 513 billion 
litres of petrol (including ethanol) were consumed (EIA (US) 2011p). Assuming 
that 2.6 per cent of this was used as an oxygenate, then the counterfactual level of 
consumption would be 13.3 ML (equal to 33 per cent of actual ethanol 
consumption) and the volume attributable to policy measures would be reduced to 
27.3 ML (in calendar year 2009). 

This lower level of policy-induced consumption was used to adjust the estimates for 
the two policies that provided the largest subsidy equivalents for ethanol in calendar 
year 2009: the RFS and the Alcohol Fuel Credits. 

• The production subsidy equivalent for the RFS (the price premium) was 
multiplied by 27.3 ML to adjust the subsidy equivalent of the RFS. 

• The production subsidy equivalent for the Alcohol Fuel Credits (US$0.12/L) 
was multiplied by a slightly lower figure of 25.9 ML to adjust the subsidy 
equivalent of that policy. (This lower volume applies to fiscal year 2009 as data 
on these tax credits were only available over that time period.) 

• In addition, the ‘whole-of-market’ estimate of abatement for ethanol was 
adjusted by multiplying 27.3 ML by the average abatement factor of ethanol. 

The subsidy equivalents of other policies were not adjusted in this scenario as it is 
unlikely that ethanol used only to oxygenate petrol (and which would be used in the 
counterfactual) would benefit from these policies. This is because the Bioenergy 
Program excludes maize-derived ethanol (which is generally the cheapest and most 
widely used feedstock in the United States), and the Federal Fleet Management 
Guidance and state-level excise exemptions are targeted at particular ethanol blends 
(E85 and E10 respectively) that each contain more ethanol than is usually required 
to oxygenate petrol to meet air quality regulations. In other words, these other 
policies are expected to target ethanol consumption that is induced solely by the set 
of all policy measures. 

The above adjustments reduce the estimates of the total subsidy equivalent and 
abatement, and increase the estimate of the implicit abatement subsidy to 
A$724/t CO2-e for ethanol and A$672/t CO2-e overall (table N.77). 
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Using different wholesale price data 

Several wholesale prices were available for ethanol and biodiesel over 2009. In 
addition to the figures used in the central analysis, values reported by the Center for 
Agricultural and Rural Development (CARD) and Energy Information 
Administration (EIA) were also used. 

• CARD have calculated wholesale prices for both ethanol and biodiesel, based on 
a set of assumptions about input prices and other operating costs (CARD 2011) 
— the simple average values over 2009 are US$0.45/L of ethanol (lower than 
the price used for the central estimates) and US$0.81/L of biodiesel (higher). 

• The EIA has reported an average price of US$2.18/gallon (US$0.58/L) received 
by biodiesel producers in 2009, based on survey data (EIA (US) 2010c) (lower 
than the price used for the central estimates). 

Using these prices alters the total subsidy equivalent and implicit abatement subsidy 
for each fuel type (table N.77). Using CARD wholesale prices in the analysis results 
in an implicit abatement subsidy that is lower than the central estimate for ethanol 
(A$617/t CO2-e), but slightly higher for biodiesel (A$494/t CO2-e). By contrast, the 
EIA biodiesel price suggests an implicit abatement subsidy that is significantly 
lower (A$389/t CO2-e) than the central estimate. 
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Table N.77 Sensitivity analysis 
United States, 2009 

Scenario Total subsidy 
equivalent 

 Abatement  Implicit abatement subsidy

 US$m 
(2009) 

A$m 
(2010) 

 Mt CO2-e  US$/t CO2-e A$/t CO2-e 

Ethanol       
‘Central’ 14 649 16 076  23  628 689
Non-zero counterfactual 
consumption 

10 330 11 337  16  660 724

CARD wholesale price 13 115 14 394  23  562 617

Biodiesel 
       

‘Central’ 1 276 1 401  3  438 481
CARD wholesale price 1 311 1 439  3  450 494
EIA wholesale price 1 033 1 133  3  355 389

Total 
      

‘Central’ 15 925 17 477  26  607 666
Non-zero counterfactual 
consumption 

11 363 12 470  19  612 672

CARD wholesale prices 14 427 15 833  26  550 604
EIA wholesale price 15 682 17 210   26   598 656

Source: Productivity Commission estimates. 
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Annex 

Average petrol and diesel prices were estimated using the fuel price regulation 
notices issued by the NDRC for 2009. These notices specify the retail price of petrol 
(grade 90 gasoline) and diesel in each province or town. The prices announced in 
the NDRC price notices reflect the maximum retail price that can be charged and 
actual prices could be lower during this period. Consequently, our average diesel 
price estimated could overstate the actual prices during this period. 

Average diesel price estimates 

As volume of diesel consumed by province was not available, an average national 
price was estimated using registration of new vehicles by province as a weight (as a 
proxy of fuel use). The estimated weighted average price for diesel in 2009 was 
¥5.2/L (¥6557/t) (table M.5).  

Average petrol price estimates 

Average petrol prices (‘grade 90’ petrol) were estimated for each province where 
ethanol is consumed. The average figure for each province is a weighted average by 
the time period over which these standard prices were in place 
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Table M.78 NDRC regulated retail diesel price by province and city 
China, December 2008 to December 2009, A$/L 

 Date of price announcements 

Province/ 
city 

18 Dec 
2008 

14 Jan 
2009 

24 Mar 31 May 29 Jun 28 Jul 1 Sep 29 Sep 9 Nov

Beijing 4.93 4.80 4.94 5.26 5.73 5.56 5.80 5.65 6.03
Tianjin 4.52 4.40 4.54 4.85 5.33 5.15 5.39 5.24 5.62
Hebei 4.52 4.40 4.54 4.85 5.33 5.15 5.39 5.24 5.62
Shanxi 4.57 4.44 4.58 4.90 5.37 5.20 54.34 5.28 5.66
Liaoning 4.52 4.40 4.54 4.85 5.33 5.15 5.39 5.24 5.62
Jilin 4.52 4.40 4.54 4.85 5.33 5.15 5.39 5.24 5.62
Heilongjiang 4.52 4.40 4.54 4.86 5.33 5.15 5.39 5.24 5.62
Shanghai 4.53 4.40 4.54 4.90 5.33 5.16 5.39 5.24 5.62
Shandong 4.53 4.40 4.55 4.86 5.34 5.16 5.40 5.25 5.63
Hubei 4.54 4.42 4.56 4.87 5.35 5.17 5.41 5.26 5.64
Hunan 4.59 4.46 4.61 4.92 5.39 5.22 5.46 5.31 5.69
Henan 4.54 4.41 4.55 4.87 5.34 5.17 5.41 5.26 5.64
Heinan 4.63 4.50 4.64 4.96 5.43 5.26 5.50 5.35 5.73
Guangdong 4.58 4.45 4.59 4.91 5.38 5.21 5.45 5.30 5.68
Guangxi 4.63 4.50 4.64 4.96 5.43 5.26 5.50 5.35 5.73
Ningxia 4.52 4.40 4.54 4.85 5.33 5.15 5.39 5.24 5.62
Gansu 4.54 4.41 4.55 4.87 5.34 5.17 5.41 5.26 5.64
Xinjiang 4.44 4.31 4.45 4.77 5.24 5.07 5.31 5.16 5.54
Inner 
Mongolia 4.53 4.41 4.55 4.87 5.34 5.17 5.40 5.25 5.63
Jiangsu 4.53 4.40 4.54 4.86 5.34 5.19 5.42 5.27 5.65
Zhejiang 4.57 4.44 4.58 4.90 5.37 5.20 5.43 5.28 5.66
Anhui 4.54 4.41 4.55 4.87 5.34 5.17 5.41 5.26 5.66
Fujian 4.56 4.43 4.55 4.89 5.36 5.19 5.43 5.28 5.66
Jiangxi 4.54 4.41 4.55 4.87 0.53 5.17 5.41 5.26 5.64
Sichuan 4.71 4.58 4.72 5.04 5.51 5.34 5.58 5.43 5.81
Chongqing 4.68 4.55 4.70 5.01 5.49 5.31 5.55 5.40 5.79
Guiyang 4.65 4.52 4.66 4.98 5.45 5.28 5.52 5.37 5.75
Kunming 4.67 4.55 4.69 5.00 5.48 5.30 5.54 5.39 5.77
Xian 4.53 4.40 4.55 4.86 5.34 5.16 5.40 5.25 5.63
Xining 4.55 4.42 4.56 4.88 5.35 5.18 5.41 5.26 5.64
a The standard diesel price is required to be applied across the entire province. However, in some periods, 
some provinces do not have a unique price and instead the price is listed for the capital city. 

Source: NDRC 2011. 
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Table M.79 NDRC regulated retail petrol (grade 90) price by province 
and city 
China, December 2008 to December 2009, A$/L 

 Date of price announcements  
Province/ 
city 

18 Dec 
2008 

14 Jan 
2009 

25 Mar 31 May 29 Jun 28 Jul 1 Sep 29 Sep 9 Nov Average
2009 

Hebei 4.69 4.59 4.80 5.10 5.54 5.38 5.60 5.46 5.81 5.17
Liaoning 4.69 4.59 4.80 5.10 5.54 5.38 5.60 5.46 5.81 5.17
Jilin 4.69 4.59 4.80 5.10 5.54 5.38 5.60 5.46 5.81 5.17
Heilongjiang 4.69 4.59 4.80 5.10 5.54 5.38 5.60 5.46 5.81 5.17
Jiangsu 
(Nanjing)a 

4.70 4.60 4.81 5.11 5.58 5.42 5.64 5.50 5.85 5.20

Shandong 4.70 4.59 4.81 5.10 5.55 5.38 5.61 5.47 5.82 5.18
Hubei 4.71 4.60 4.82 5.11 5.56 5.40 5.62 5.48 5.83 5.19
Henan 4.70 4.60 4.81 5.11 5.56 5.39 5.65 5.47 5.83 5.19
Guangxi 4.80 4.69 4.91 5.20 5.65 5.48 5.71 5.57 5.92 5.28
Anhhui 
(Hefei)a 

4.70 4.60 4.81 5.11 5.56 5.39 5.61 5.47 5.85 5.19

a The standard petrol price is required to be applied across the entire province. However, in some periods, 
some provinces do not have a unique price and instead the price is listed for the capital city. 

Source: NDRC 2011. 
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