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1. Samenvatting 

Dit rapport presenteert een risicobeoordeling van bio-grondstoffen in de context van het herziene 
Nederlandse biobrandstofquotasysteem binnen de Jaarverplichting Energie Vervoer, die verandert 
van een energiedoelstelling naar een CO2-reductiedoelstelling. Binnen deze herziening wordt de 
preferentiele behandeling d.v.m. dubbeltelling van Annex IX A grondstoffen achterwege gelaten, 
waardoor brandstoffen met dezelfde CO2-reductiepotentie in principe even aantrekkelijk worden 
om de CO2-reductiedoelstellingen te behalen. Door de toenemende vraag naar deze grondstoffen 
binnen de biobrandstofsector zou er een marktverstoringseffect kunnen optreden en/of zou de 
kans op fraude kunnen toenemen. Binnen dit project ligt de focus ligt op potentiële 
marktverstoringen en fraude risico's die verband houden met grondstoffen die niet zijn opgenomen 
in Bijlage IX van de Richtlijn Hernieuwbare Energie (RED), specifiek binnen de categorie 'overige'. 
Hiervoor hebben we gekeken naar een selectie van representatieve grondstoffen: putvet, dierlijke 
vetten categorie 3 en soapstock.  

Dit rapport is gebaseerd op de resultaten vanuit een kort onderzoeksproject voor RVO.  

Belangrijkste bevindingen 

Voor de marktverstoringsrisico's wordt putvet voornamelijk gebruikt in biobrandstoffen met 
beperkte alternatieve toepassingen, wat een laag risico op marktverstoring met zich meebrengt. 
Dierlijke vetten categorie 3 worden breed gebruikt in sectoren zoals diervoeding en in de 
oleochemische industrie, wat leidt tot een hoog risico op marktverstoring als ze worden omgeleid 
naar biobrandstoffen. Soapstock wordt gebruikt in de oleochemische industrie, wat een gemiddeld 
risico op marktverstoring met zich meebrengt vanwege de potentiële omleiding naar 
biobrandstoffen. 

Wat betreft de frauderisico's, heeft putvet een middelmatig frauderisico vanwege mogelijke 
administratieve fraude en potentieel samenvoegen met andere grondstoffen zoals gebruikt 
frituurvet. Dit wordt voornamelijk versterkt omdat putvet momenteel grotendeels afkomstig is uit 
China met lagere regelgevende controle en waar voorheen al frauderisico’s waren omtrent gebruikt 
frituurvet. Dierlijke vetten categorie 3 hebben een laag frauderisico vanwege strikte regelgeving en 
traceerbaarheid door de hele toeleveringsketen. Soapstock heeft een middelmatig tot hoog 
frauderisico vanwege de diverse samenstelling, waardoor het moeilijk is om de oorsprong te 
traceren en er kans is op menging met andere plantaardige oliën. 
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2. Introduction 

In the revision of the ‘Jaarverplichting Energie Vervoer’ (Annual Obligation for Energy Transport) to 
implement the RED III in the Netherlands, the target basis will be changed from achieving an energy 
target (PJ) to a CO2e reduction target. In addition, the double counting of residual flows included in 
Annex IX of the RED will be abolished in the revised Jaarverplichting. This means that there is no 
longer any preferential treatment of the Annex IX feedstocks, and raw materials that are not 
included in that list can therefore potentially receive an equal (or even better) valuation if they 
achieve an emission reduction comparable to raw materials that are included in Annex IX. The only 
difference is that for the raw materials in Annex IX Part A, a (relatively limited) sub-target is included 
in the Regulation.  

The remaining target, after the sub-targets have been met and the caps on food and feed fuels and 
Annex IX Part B are filled is still considerable, which is expected to increase the pressure on the use 
of raw materials in the ‘Other’ category when implementing the RED III. This ‘other’ category 
consists of feedstocks that are not food or feed feedstocks and not feedstocks listed in Annex IX. 
They are thus not conventional or advanced, but fall in a third ‘other’ category. The main rationale 
for not including certain raw materials in the updated Annex IX list of feedstocks is that there is a 
risk of unfair competition with other uses, including potentially higher-value applications than 
energy, such as animal feed or oleochemicals. This may result in a risk of market distortion. 
Another reason may be an increased risk of fraud. Raw materials under Annex IX Part B are limited 
to 1.7% of the energy content of transport fuels supplied for consumption or use on the market and 
can therefore only cause a limited amount of market distortion. The raw materials that were not 
included in the Annex IX list do not have to adhere to this cap and could therefore be treated more 
favourably in comparison to the Annex IX Part B feedstocks, creating an increased incentive for 
fraud. 

Since the remaining obligation, outside the sub-targets, is considerable, there is a possibility that 
the current set-up could provide a certain 'pull' to the raw materials in the 'other' category, whereby 
these raw materials could be pulled away from their current applications. In the event that this 
current application is seen as of a higher quality than use in the transport sector, this could be 
undesirable and not in line with the cascading principle or the waste hierarchy. For this reason, as a 
precautionary measure, there is the option to apply a correction factor in the current structure of 
the Energy Transport Decree to disincentivise certain feedstocks.  

This study aims to assess the risk of market distortion of higher-value market applications and the 
possible risk of fraud of certain feedstocks not listed in Annex IX. This will be executed by 
qualitatively assessing the extent to which there is a risk, that not intervening or making changes to 
the currently proposed policy could be at the expense of higher-quality applications of specific 
'other' raw material flows. This assessment is conducted on a selection of three types of 
feedstocks that are considered to be representative for the possible effects that could occur.  

This report is based on the results of a short research project for RVO.  
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3. Review of feedstocks 

This chapter provides an overview of the feedstocks that are considered to have a high risk of 
market distortion and a high risk in fraud according to the ‘Assessment of the potential for new 
feedstocks for the production of advanced biofuels’1 (further referred to as the ‘Annex IX study’). 
From this longlist of feedstocks, three representative feedstocks relevant for the Dutch context 
were shortlisted. These are brown grease, animal fats category 3 and soapstock.  

3.1 Identifying feedstocks 

3.1.1 Market distortion 

The previously conducted Annex IX study2 assessed the market distortion risks of different 
feedstocks, in a scenario in which they are being considered for addition to the REDII Annex IX. It 
thereby focusses on the European / global context, mainly considering alternative uses of the 
feedstock, currently, and how supply and demand dynamics could shift the flow of the material.  

More specifically, market distortions were evaluated at both global and local levels by comparing 
current feedstock supply to current demand from biofuel/biogas and non-energy sectors (e.g., 
food, feed, oleochemicals). If supply significantly exceeded demand, the risk of market distortion 
from increased feedstock use for biofuel/biogas production was assessed as ‘low’. Conversely, if 
demand exceeded supply, the risk was assessed as ‘high’. The ‘elasticity’ of feedstock supply, 
reflecting the ability to increase production in response to increased demand, was also assessed. 
Feedstocks produced primarily through crop cultivation were mostly considered elastic, while 
residues or wastes from existing supply chains are generally rigid. The evaluation process involved 
the identification of current supply and demand, assessing supply elasticity, and considering the 
potential for feedstock substitution in other sectors due to increased biofuel demand. 

To assess future feedstock potential, the production potential for 2030 and 2050 was forecasted in 
the Annex IX study based on existing growth projections or using proxy data such as GDP and 
industry market size when direct forecasts were unavailable. Current uses and their expected 
growth rates were considered to assess the available potential for biofuel production, taking into 
account other uses of the feedstock and supply elasticity. The focus was primarily on the EU 
potential, with insights into global potential provided where relevant: Animal fats category 3 in their 
analysis for example is mostly confined to a European-level review, since the definition of ‘category 
3’ is not widely used outside of Europe, as well as import restrictions somewhat constrain trade of 
the feedstock to the inner-EU market. For other feedstocks such as UCO, more global 
considerations are taken into account, such as the factor that most supply of this feedstock comes 
from outside Europe and therefore is likely to also do so in the future. 

The report used this analysis, the Annex IX report, using the methodology outlined above, then 
concludes on a list of feedstocks. These feedstocks, if increasingly used for biofuel production, 
could potentially distort existing markets from which these flows would be diverted from. The 
following list of feedstocks is marked as containing some or significant concern of market 

 
1 Publications Office of the European Union (2022). Assessment of the potential for new feedstocks for the production of advanced 
biofuels - Publications Office of the EU 
2 Ibid. 
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distortion in the report, in most cases owing to a large amount of other uses without the option to 
simply increase supply: 

• Potato and sugar beet pulp 
• Final molasses 
• Pomace with oil 
• Cover and intermediate crops 
• Animal fats category 3 and animal by-products 
• Soapstock and derivatives 
• Palm fatty acid distillate (PFAD) 
• Technical corn oil 
• Distillers’ dried grain with solubles (DDGS) 

Brown grease was marked as 'no concern' for market distortion, due to it not having significant 
other uses outside of the energy sector. 

Building on this list of feedstocks, for the scope of this paper these feedstocks were selected for an 
in-depth analysis which seemed most appropriate for the Dutch context. This means, that they 
were evaluated by a selection of stakeholders as posing as specifically important for some Dutch 
industries, and currently find wide-spread use within the country. The most prominent example for 
this was animal fats category 3, a feedstock for which a number of non-biofuel sectors submitted 
position papers outlining concerns regarding a pull of production streams into the biofuel sector. 

3.1.2 Fraud risk 

The Annex IX study assessed the fraud risk of the feedstocks that were reviewed for potential 
adoption in Annex IX. The study identified two types of fraud risk based on previous fraud cases 
regarding biofuels. These are: Administrative fraud, where a biofuel producer claims and sells 
more sustainability credits than actually exist, including creating fake certificates. This is not 
limited to Annex IX specific feedstocks and is the most common type of fraud uncovered. And 
feedstock fraud, where feedstocks that are not classified as Annex IX feedstocks are deliberately 
modified so that they can be reported as waste-based or advanced feedstock. This could for 
example mean mixing virgin oil with a waste-based or advanced feedstock to increase the overall 
volume.  

This analysis will focus on the latter type of fraud, feedstock fraud, as it is specific to the types of 
feedstocks. Feedstock fraud can occur due to fraud elements incentivising fraud that are related to 
increase the profits that can be gained, called primary risk indicators. These are related to policy 
incentives and market patterns (such as available supply and feedstock market prices). These 
primary risk indicators include: 

1. Physical characteristics of the feedstocks: 

a. The physical characteristics of the feedstock, whether there are substitutes with 
similar properties that can be fraudulently substituted or mixed with the waste-
based feedstock. Key is that it would be difficult to identify the nature of the 
feedstock through visual inspection or simple tests.  
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b. The possibility of alteration of process of the feedstock, whether the economic 
operator has the option to purposefully modify a production process to generate 
higher amounts of the residues/wastes at the expense of the main process.   

2. Feedstock definition characteristics: 

a. Definition across countries, whether there is a risk in the incompatibility or 
inconsistency of the definition across countries. Feedstocks with poorly 
understood definitions, or that have different definitions across borders, are more 
prone to (un)intentional fraud. 

b. Feedstock classification, whether a feedstock is classified as a waste or residue 
differently across borders which might cause differences in GHG calculations. 

Besides these primary risk indicators related to the feedstock itself, there are secondary 
indicators that relate to the ease of fraud related to the type and complexity of the supply chain. 
These secondary risk indicators include: 

1. Supply chain characteristics 

a. Trade patterns, whether there is a potential for (un)intentional fraud due to the 
number of intermediaries or global trade of the feedstock. Additional trade steps 
increase the risk of misreporting and make it more challenging to detect the 
falsification of the feedstock.  

b. Rule of law in producing countries, whether there is sufficient enforcement of laws 
in place in the producing countries that insures traceability and transparency of 
transactions. This is assessed using the World Justice Project Rule of Law Index.3  

2. Assurance 

a. Origin tracking and feedstock segregation, whether assurance providers can 
establish the exact origin of the feedstock, especially in supply chains with no strict 
segregation. This is especially important if the auditing is post-source point. Fraud 
occurring at waste generation level is difficult to detect for auditors. 

Based on the above criteria, there were several feedstocks that scored medium and high regarding 
fraud risk. Intermediate crops, especially commodity crops, and crops from degraded and polluted 
land scored high on the risks regarding physical characteristics as it is not possible to further 
distinguish these types of crops from a main crop post-harvest. These feedstocks also scored 
medium to high risk regarding the feedstock definition characteristics, as these feedstocks are not 
(yet) clearly defined. The recent additions to the Annex IX list of feedstocks do include intermediate 
crops and crops grown on degraded land with a definition and the Commission is working on an 
Implementing Regulation that will contain further guidance regarding the definition and 
certification of these feedstocks. That should make the definition clearer and lower the risk levels 
of these feedstocks.  

 
3 World Justice Project. WJP Rule of Law Index. 
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There were several processing residues derived from food and feed that were classified as high risk 
based on their physical characteristics in the Annex IX study, such as but not limited to: sugar (final 
molasses), olive oil extraction residues and high oleic sunflower oil extraction residues. Raw 
methanol also scored high based on physical characteristics. Bakery and confectionery products 
scored high on the feedstock definition characteristics as it is a broad category. Used cooking oil 
(UCO) scored high regarding physical characteristics. 

3.1.3 Dutch context 

In the Dutch context, there are three representative feedstocks that are relevant to further 
investigate in the context of the new CO2-reduction target and the risks of market distortion/fraud. 
These feedstocks are brown grease, animal fats category 3, and soapstock and derivatives. In 
the Annex IX study, brown grease was flagged for fraud risk, animal fats category 3 for market 
distortion risk and soapstock and derivatives scored high on market distortion risk and medium-
high for fraud risk. These feedstocks could be considered representative, as they all cover very 
different risk profiles. All three of these feedstocks are not on the current list of Annex IX feedstocks 
and would fall in the ‘other’ category, with the exception of soapstock (further elaborated below). 
Another feedstocks that was of interest was low grade starch slurry. This feedstock is reviewed in 
less detail than the main three feedstocks. Low grade starch slurry is currently already in use in the 
Dutch biofuel market, but not covered in the Annex IX study.  

Brown grease 

Brown grease used to be classified in the Netherlands as an advanced feedstock for biofuel 
production until the end of 2022 and together with UCO represented the largest feedstock shares 
for biodiesel production. 4 Brown grease is the material collected in grease traps for oils and fats 
from wastewater from restaurants and other commercial kitchens. It is a lower quality feedstock 
compared to UCO (also termed yellow grease).  

In 2022, the share of brown grease increased from 7.8% to 26.2%, while UCO decreased from 
43.6% to 27.6%. 41% of FAME consumed in the Netherlands was produced using brown grease. 
98.1% of this feedstock originated from China.5 NEa flagged the origin of brown grease as a fraud 
risk, as UCO comes from the same region and national legislation in third countries does not 
always make a clear distinction between the two feedstocks.6 Market uptake of biofuel produced 
from brown grease was recently mostly observed in the maritime sector. Starting from 2023, brown 
grease was nationally no longer classified as an advanced biofuel if it goes to the maritime sector 
and is classified in the category ‘other’. The 2023 NEa report on energy used in the transport sector 
reports that brown grease is no longer used in the transport sector due to the removal of the 
advanced biofuel status. This gap was partly filled by an increase of POME.7 

Animal fats category 3 

 
4 Nederlandse Emissieautoriteit, Rapportage Energie voor Vervoer in Nederland 2022. Rapportage hernieuwbare Energie voor Vervoer in 
Nederland 2022 | Publicatie | Nederlandse Emissieautoriteit. 
5 Nederlandse Emissieautoriteit, Rapportage Energie voor Vervoer in Nederland 2022. Rapportage hernieuwbare Energie voor Vervoer in 
Nederland 2022 | Publicatie | Nederlandse Emissieautoriteit. 
6 Brinkmann Consultancy, Ketenanalyse biodiesel. Opdrachtgever: NEa 
7 Nederlandse Emissieautoriteit, Rapportage Energie voor Vervoer in Nederland 2023. Rapportage hernieuwbare energie voor vervoer in 
Nederland 2023 | Publicatie | Nederlandse Emissieautoriteit 
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Animal fats are segregated into three categories based on their levels of potential risk to human 
and animal health. Category 1 and 2 are high risk materials that are not fit for human consumption 
and are currently included in Annex IX part B point b and animal fats category 3 have the lowest risk 
and includes material fit for human consumption, animal products without a specified disease risk 
and former foodstuffs and catering waste. If products of different risk categories are mixed, the 
entire mix is classified to the highest risk category in that mix.  

Animal fats category 3 in the EU are the most widely used animal fats for biofuel production8, but in 
the Netherlands are not significantly used for this purpose in the transport sector. It makes part of 
the ‘other waste’ category together with some of other smaller feedstocks which together make up 
1.6% of the feedstocks used for bioenergy in Dutch transport. Nevertheless, there concerns have 
been expressed by the Dutch pet food and feed sectors regarding the potential risk of market 
distortion which could occur if animal fats category 3 would be widely deployed in the transport 
sector. Advocacy groups and associations associated with these sectors provided written 
feedback expressing their concerns. They indicated that flow of animal fats category 3 into the 
biofuel sector would be especially harmful to their sectors, with the pet food industry suggesting 
that animal fats are “practically irreplaceable” due to its characteristics.9 This concern is furthered 
by the implication that through generally rising transport biofuel targets, the pressure on alternative 
feedstocks which are not currently widely used for biofuels in the Netherlands, such as animal fats 
category 3, could increase. This can be explained through anticipated supply pressure on UCO, 
palm oil and soy oil, for which animal fats could pose as replacement alternative.10 

Soapstock 

Soapstock and derivatives (hereby after referred to as soapstock) are produced during the refining 
process of vegetable oils. Soapstock is often used in animal feed and can also be used in the 
production of soap or other oleochemical products. Another application is biofuels, although this 
is not implemented on a large scale yet in the Netherlands. Within the Annex IX study for the 
European context, some stakeholders listed FAME production as the most common usage for 
soapstock already. The Annex IX study flagged that soapstock is sometimes classified as a residue 
and sometimes as a by-product. In the Netherlands soapstock is classified as a by-product and is 
therefore counted as the parent feedstock. In most cases, this would be from virgin vegetable oils 
made from food and feed crops and therefore be a conventional biofuel under the food and feed 
cap. There are cases however, that soapstock is made from oilseeds from non-food or feed crops, 
such as intermediate crops. It could then be classified as either ‘other’ or advanced depending on 
the classification of the parent feedstock. Due to the uncertain nature of the classification of this 
feedstock, it is still important to understand the market distortion risks and fraud risks if it were to 
be included in the ‘other’ category. 

Under the new Regulation promoting sustainable aviation fuels, ReFuel Aviation, soapstock were 
explicitly excluded from counting towards the blending target.11 Although there is no official 

 
8 Publications Office of the European Union (2022). Assessment of the potential for new feedstocks for the production of advanced 
biofuels - Publications Office of the EU 
9 Implications of RED to Netherlands - provided by RVO. 
10 Ibid. 
11 Article 4(5) of REGULATION (EU) 2023/2405: “SAF produced from the following feedstocks shall be excluded from the calculation of 
the minimum shares of SAF set out in Annex I to this Regulation: ‘food and feed crops’ as defined in Article 2, second paragraph, point 
(40), of Directive (EU) 2018/2001, intermediate crops, palm fatty acid distillate and palm and soy-derived materials, and soap stock and 
its derivatives.” 
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communication on why soapstock was excluded from ReFuel, a voluntary scheme explains that it 
was due to the risk of ILUC (indirect land use change) emissions.12 The Annex IX study flagged the 
potential risk of increasing land demand as a significant concern, as it is likely that a diversion of 
soapstock to biofuel uses would increase the demand for high risk substitutes such as maize, palm 
oil and soy. Seeing as it is a by-product of vegetable oil production, soapstock production itself 
may also carry increased land use and sustainability concerns.  

It cannot be traced back how much soapstock was used as a feedstock for biofuels consumed in 
the Netherlands as it is booked in to the HBE-system alongside the parent material they originate 
from. Nevertheless, the CEO of Bukom, a company that processes and sells residues among which 
soapstock, anticipates that the demand for wastes and residues will increase due to biofuels.13 
Currently the main driver for an increase in demand is due to livestock farming and the associated 
rising animal feed demand, one possible end use for soapstock.14  

Other feedstocks 

Starch slurry can fit in three categories either as a conventional feedstock, an advanced feedstock 
or a feedstock in the ‘other’ category. In the reference list of eligible feedstocks to be booked into 
the HBE system, waste starch slurry is defined the same as in Annex 5 of the Regeling Energie 
Vervoer that outlines feedstocks eligible as an advanced industrial waste feedstock, where the 
feedstock is derived from wet milling wheat. The low grade starch slurry in the ‘other’ category is 
also defined in the reference list, with a distinction that it is made from dissolved starch and sugar 
from the dry milling of barley.15 The 2023 Nea rapportage ‘Energie voor Vervoer’ on the breakdown 
of different feedstocks of bioenergy reports that a part of the low grade starch slurry falls in 
category ‘other’ because it does not fit the requirements of the ‘Regeling energie vervoer’.16 The 
part that falls into the ‘other’ category made up 88% of the ‘other’ category, making it a significant 
and important feedstock.  Unfortunately low grade starch slurry made from barley was not covered 
in the previous Annex IX study, the waste starch slurry from wheat was covered but as it is not in the 
‘other’ category in the Dutch context, so not deemed relevant for further analysis in the scope of 
this paper.  

In 2022, Fish Oil Ethyl Ester (FOEE) was the only feedstock booked into the category 'other'. It is 
defined as "From Omega 3 production. Unsuitable for human and/or animal consumption.".17 
Within the current Annex IX a feedstock is defined in part A which reads, “Waste fish oil classified 
as categories 1 and 2”, and the Annex IX report18 states that all fish oil categories are covered within 
Annex IX, either in A or B (likely referring to fish oil methyl esters). Nevertheless, FOEE seems to be 
distinctive from other fish oils and non-classified, placing it into the category ‘other’ in the 
Netherlands. Being classified as unsuitable for consumption, it likely cannot be used towards the 
otherwise common uses of fish oil, mostly in the nutrition industry. The risk of market distortion 

 
12 RSB (2024). Sustainable feedstock assessment for sustainable aviation fuel production in southeast Asia. 
13 BUKOM - MVO 
14 The Global Acidulated Soapstock market is Growing at Compound Annual Growth Rate (CAGR) of 5.6% from 2023 to 2030. 
15 NEa. Referentiegegevens REV. https://www.emissieautoriteit.nl/onderwerpen/register/referentiegegevens 
16 NEa. Rapportage Energie voor Verover in Nederland 2023. Rapportage hernieuwbare energie voor vervoer in Nederland 2023 | 
Publicatie | Nederlandse Emissieautoriteit 
17 Nea. Referentiegegevens REV | Register Energie voor Vervoer 2022-2030 | Nederlandse Emissieautoriteit. 
18 Publications Office of the European Union (2022). Assessment of the potential for new feedstocks for the production of advanced 
biofuels - Publications Office of the EU. 
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within this feedstock is therefore questionable, but not certain since the feedstock does not 
receive attention within the Annex IX study.  

Another consideration which could be made is the fact, that though somewhat different in their 
make-up and uses, the assumptions made could carry implications for other feedstocks. Some of 
the feedstocks which were marked as ‘high risk’ on the fraud or market distortion indicators in the 
EU-level report19 could potentially see similar results on the Dutch level, as is the case for animal 
fats here. These feedstocks which were marked as ‘high risk’ can be revisited in the longer 
feedstock lists above. Additionally, new feedstock streams of previously uncommon feedstocks 
into the Dutch market can be remarked as carrying specific risks, especially linked to fraud. An 
example of such would be Cashew Shell Liquid Nut (CNSL) which from one reporting year to the 
next in 2022 spontaneously saw a large amount of imports into the Netherlands, while no volumes 
had been reported previously20. A certain awareness of potential risks related to quickly growing 
volumes of one specific feedstock, especially advanced ones, is recommended. 

  

 
19 Ibid. 
20 Nederlandse Emissieautoriteit, Rapportage Energie voor Vervoer in Nederland 2022. Rapportage hernieuwbare Energie voor Vervoer in 
Nederland 2022 | Publicatie | Nederlandse Emissieautoriteit. 
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risk of market distortion is not really given, and all flow of brown grease into the biofuel sector 
should be viable. 

3.2.1.2 Fraud risk 

The overall fraud risk of brown grease is assessed as medium. Brown grease is a feedstock that is 
consistently defined as a waste and is visually and chemically distinct from the other waste fats 
such as UCO and animal fats. However, as technology further develops, pre-treatment will be 
improving which will make the fats more visually similar. It also increases the steps in the supply 
chain, increasing opportunities for fraud.  

There is a potential of administrative fraud due to the way the supply chain and certification is 
currently set up. A NEa report warned that the fat content of ISCC compliant brown grease could 
be administratively inflated and other fats such as animal fats category 3 would be blended in to 
compensate on the mass balance. 21 The report advised that ISCC set up similar tools to audit UCO 
and brown grease as is done for POME to give more guidelines to auditors which could limit the 
fraud risks.  The Union Database would also decrease the chance of fraud throughout the supply 
chain, but any fraud risk at the points of origin or collection points that registers the feedstock in 
the Union Database remains.  

Nearly all of the brown grease used in the Netherlands originates from China, where the separation 
between UCO and brown grease is not optimal. China ranks low in the Rule of Law index, 
suggesting that they are less likely to have sufficient regulatory oversight to control against 
fraudulent practices. There is a risk that UCO and brown grease are not properly separated at the 
beginning of the supply chain. Similar to the certification and auditing of UCO, it is not possible to 
have perfect oversight of the points of origin.  

3.2.2 Animal fats category 3 

Animal fats category 3 is a feedstock which already finds application in the biofuel sector, but in 
the Netherlands currently is mostly used in alternative sectors such as the pet food industry. This 
product was within the Annex IX report assessed to carry substantial market distortion potential, as 
well as some of the Dutch industries which currently use animal fats category 3 submitted position 
papers, voicing concerns about a potential change of flows. The position held by the pet food and 
feed industries is that a change of this flow would carry significant risks of feedstock available for 
their use. As such, it was decided to undertake an in-depth assessment of Animal fats in the Dutch 
context, for market distortion and fraud for completeness of the picture. 

3.2.2.1 Market distortion risk 

The overall risk of market distortion for animal fats category 3 can be seen as high. A major 
contributing factor to this is that currently, animal fats category 3 find application in many other 
sectors. Some discussion exists regarding the status of animal fats category 3 as a waste product 
due to these varied other applications, and it is usually seen as a by-product instead. 

The major other industries which utilise this feedstock are pet food and feed, oleochemicals, and 
to some extent the food industry. Though some shift in the oleochemical sector towards vegan 

 
21 Brinkmann Consultancy. (2023). Ketenanalyse biodiesel. Ketenanalyse biodiesel | Publicatie | Nederlandse Emissieautoriteit 
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materials such as virgin oils, especially for cosmetics, has been observed, the remaining industries 
continue to rely on a steady flow of animal fats. It is also within these industries especially, that 
animal fats category 3 is seen as nearly irreplaceable, due to its unique characteristics of providing 
both energetic content as well as palatability. Potential alternatives, which might not actually 
provide the same value to all industries, additionally should be assessed for additional land use 
requirements and sustainability markers, e.g. as is the case for virgin oils; as well as it should be 
kept in mind that waste alternatives such as UCO already are experiencing increased supply 
pressure due to an increasing use in biofuels. It should be remarked that some industry players, 
mostly producers of the feedstock, highlight that currently a part of the available animal fats 
category 3 is already in use for biofuels without such larger negative effects. This observation could 
be potentially explained through the lessened use in the oleochemical sector, freeing up some part 
of the feedstock. The pet food industry especially holds the opposing view that some additional 
pressure on the feedstock has already been created through some use of animal fats category 3 in 
biofuels. This development should continuously be monitored. 

Considering the supply of animal fats category 3, it is expected to decrease over the coming 
decades. Animal fats production is directly related to the number of animals rendered, and with an 
anticipated diminished meat demand this number is projected to decrease. Though current supply 
remains stable, this would create an additional pressure on the feedstock. Additionally, the import 
of additional feedstock from outside Europe, where production might not decrease, is made 
difficult by European regulation on the food safety requirements of imports. These requirements 
mean that only assigned factories outside of Europe can even produce animal fats for import into 
the EU, and much available stock remains ineligible. These factors and the already increasing 
amount of animal fats used int the biofuel sector, where it remains interesting due to its GHG 
emissions savings, has pushed pricing of the feedstock in the past year. Industry associations 
expect this development to continue. Overall, without a disincentivising of utilisation of animal fats 
category 3 for the biofuel sector in the Netherlands, the risk of market distortion is assessed as 
high. 

3.2.2.2 Fraud risk 

There is an overall low risk of fraud when it comes to animal fats category 3. Animal fats have 
similar free fatty acids (FFA) contents as palm oil which could make it difficult to distinguish and 
there could be a risk of blending. However, animal fats are usually sold solid whereas other fats are 
sold as liquids. This could provide a clear distinction for animal fats from other fatty acids.  

Animal fats category 3 could be potentially mixed with animal fat category 1 and 2, as they have the 
same physical characteristics. There are however strict rules around keeping the streams 
separated as it concerns human health risks. Additionally, there is little economic incentive as 
animal fats category 3 produces a high quality meal which would decrease if blended with lower 
quality fats. The industry aims to maximise overall economic value thus would not risk 
downgrading their fats and would likely not deliberately change the production process to generate 
more animal fats.  

The rules around these fats are strict at an EU level and only facilities in third countries that are 
approved by the European Commission are allowed to export to the EU market. There is good 
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traceability across the supply chain from point of origin to end use, which makes deliberately 
mislabelling, reclassifying or blending challenging.22  

3.2.3 Soapstock and derivatives 

Soapstock and its derivatives was assessed as high risk of market distortion in the Annex IX report. 
While it had not previously been listed in an earlier stage of this project as a feedstock of special 
concern, during a stakeholder workshop, several participants remarked that it might be an 
interesting feedstock to look at. It was hence selected for an in-depth review, following the 
indicator structure for market distortion and fraud subsequently.  

 

3.2.3.1 Market distortion 

The market distortion potential for soapstock is assessed as medium. While a current application 
in other sectors is given, the feedstock outside of the Netherlands according to a stakeholder 
consultation held as part of the Annex IX study is already used in other European countries for 
biofuel production. Generally, the feedstock is not a waste but a by-product of vegetable oil 
production, and potentially high indirect emissions depending on the methodology used could 
make it less attractive for the use in biofuels. 

Soapstock and its derivatives currently find application in the oleochemical industry, as the name 
suggests, and to some extent for the production of livestock feed. Currently most supply is covered 
through demand, which is the reason for the feedstock being assessed as of risk in the Annex IX 
study. Nevertheless, this risk of market distortion is decreased by the fact that supply is expected 
to increase. Seeing as this by-product of vegetable oil production is dependent on the production 
of these virgin oils, and the production of such is expected to increase over the coming decades, 
the flow of feedstock is also expected to expand. This projected increase in oilseed and therefore 
vegetable oil production can be traced back to rising demand, from both biofuel and other sectors 
globally: Having grown substantially over the past years and continuing to do so.2324 Additionally, it 
could be replaced in many of its current uses also within the Netherlands through alternatives. One 
major concern which remains is that most alternatives, e.g. virgin oils, have higher land use and 
sustainability risks associated. 

Overall, some concern for market distortion exists due to soapstock currently being fully utilised in 
alternative sectors without any indication of oversupply. Nevertheless, the supply is expected to 
increase, and alternatives for other sectors exist – these might just carry higher concerns for land 
use and sustainability risks. More prominently, an argument could be made for disincentivising 
soapstock use in biofuel production due to its potentially associated high indirect emissions; 
which if considered in the GHG calculations methodology would make the feedstock less 
attractive for biofuel production under the upcoming Dutch quota system. 

 
22 Publications Office of the European Union (2022). Assessment of the potential for new feedstocks for the production of advanced 
biofuels - Publications Office of the EU 
23 OECD-FAO (2013). OECD-FAO Agricultural Outlook 2013. 
24 Agricultural Economic Insights (2022). aei.ag/overview/article/vegetable-oil-trends-production-oilseeds. 
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3.2.3.2 Fraud 

The overall fraud risk for soapstock is medium to high. Soapstock is made during the refinement 
process of any vegetable oil and can therefore be made with a wide variety of feedstocks. This 
causes a disparity in chemical properties of soapstock with varying levels of fatty acid 
composition. There have been several methods to distinguish what feedstock soapstock was made 
from, such as looking at the fatty acid content, however there is no agreed upon general industry 
standard. The wide variety of what soapstock is also makes it appear similar to other materials. 
Feedstocks with a high fatty acid content, such as UCO or unrefined vegetable oil, could pass on as 
soapstock as they are difficult to distinguish. There is also a risk of contamination of virgin 
vegetable oils and to deliberately mix virgin vegetable oils with soapstock to make it appear as 
soapstock. However, as soapstock has a lower price than virgin vegetable oil, there is little 
economic incentive to do so. This remains a risk however as the possibility is there. There is 
another risk that the refinement process of vegetable oil could be made less efficient deliberately 
to generate more soapstock. Soapstock is not uniformly defined or classified. Across literature, 
there is no consensus whether soapstock is a residue, by-product or co-product. There is no one 
definition of soapstock, especially as this category also includes the derivatives.  

Regarding the supply chain, soapstock is produced anywhere vegetable oils are refined. It is thus 
produced globally, including countries with a weaker rule of law where there is a higher risk of 
fraud. Soapstock is currently already in use in various industries, there are already quite some 
parties involved in the supply chain which could increase the risk of fraud as there are multiple 
intermediaries. Soapstock could be traded internationally, however it is often not traded. In 2019, 
trade of soapstock outside the EU was around 6.6 thousand tonnes and trade within the EU was 
around 117 thousand tonnes of soapstock compared to the estimated 13 million tonnes of 
soapstock that could be produced.25 This risk is thus assessed as medium, as there is potential 
along the supply chain for fraud but as it is not widely traded the risk remain contained. This could 
of course change in the future if there is more incentive for using this feedstock and trade 
increases. 

Soapstock is segregated in the vegetable refining process and tends to be kept separate which 
makes auditing simpler. Soapstock tends to not be mixed with other vegetable oils, but could be 
mixed with soapstock from a different feedstock. There is no standardisation of soapstock 
production, so it is difficult to trace back the exact origin of the feedstock as it could have been 
mixed with other soapstocks prior to being shipped to a biofuels facilities. Traceability of the exact 
point of origin is therefore classified as a high risk.  

3.2.4 Concluding remarks 

Although brown grease was not assessed as high risk for market distortion or fraud, in the Dutch 
context it could be a widely used feedstock within the ‘other’ category with the new incentive of a 
CO2-based target instead of an energy-based target. While brown grease due to its limited 
alternative applications does not score high on market distortion indicators, animal fats category 3 
does score, and it can hence be assumed that some of the concern from other industries holds. 
Soapstock, similar to animal fats, scored a high risk of market distortion due to its widespread use 
in alternative industries. Nevertheless, our research indicates that the alternatives based on 

 
25 Publications Office of the European Union (2022). Assessment of the potential for new feedstocks for the production of advanced 
biofuels - Publications Office of the EU 
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commodity crops are slightly more readily available, but connected to a high risk for land demand: 
The diversion of soapstock and derivatives from existing uses to biofuel production would likely 
cause increased production of medium and high-risk land-use substitutes, including barley, maize, 
and vegetable oils such as palm oil and soy oil.26 

 

  

 
26 Publications Office of the European Union (2022). Assessment of the potential for new feedstocks for the production of advanced 
biofuels - Publications Office of the EU 
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Seeing as brown grease does not have many current alternative uses, most existing flows should be 
able to flow into the biofuel sector without a significant risk of market distortion. Supply over time 
through investments and the building of infrastructure could be increased, to support increased 
demand. In scenario 1, market distortion hence does not pose as much of an issue for brown 
grease. 

An increase of demand in this scenario would lead to an increase in fraud risk, mainly as most of 
the brown grease previously consumed in the Dutch transport sector primarily originated from 
China. There is an increased risk of fraud due to the supply chain characteristics and the physical 
similarities of pre-treated brown grease and UCO, as these streams could be mislabelled or 
blended. UCO faces a cap under Annex IX B, this is not the case for brown grease and there could 
be an increased incentive to classify UCO as pre-treated brown grease.  

4.1.3 Animal fats category 3 

For animal fats category 3, under the status-quo scenario, it was assessed that the feedstock 
would be attractive to use. The GHG savings of this feedstock would the main contributing factor 
for use in the Dutch biofuel market, as indicated in the stakeholder workshop. Seeing as supply is 
anticipated to decrease within Europe, and the challenge of importing animal fats to Europe, a 
growing use of animal fats category 3 in the biofuel sector would result in a diversion from other 
sectors. For some industries, such oleochemicals, this could partially be covered through other 
raw materials, but for some like the pet food industry this could be more challenging; although 
some of the available replacements might not be as desirable in use, due to associated land use 
and sustainability concerns.  

Considering a slight increase in pricing already over the past year and beyond, and the anticipated 
effect if the status quo scenario would hence depend on the willingness to pay of either sector. Pet 
food and feed industries, which rely on the feedstock, would potentially have to compete for the 
feedstock and consider passing prices on to consumers. The biofuel sector would likely pull in 
increased amounts of this feedstock up to a certain price point, seeing as an increased pressure on 
alternatives equally exists. An example of this increased pressure is the future supply of POME, 
estimated to decrease under the EUDR enforcing new documentation and due diligence 
requirements for imports of also this feedstock. This would mean that the risk of market distortion 
for animal fats under the status quo scenario is assessed as high. 

An increase of animal fats category 3 would lead to a limited increased risk of fraud, as there is 
robust traceability along the supply chain (in-line with the ABP Regulations). Due to the strict rules 
concerning human health on the segregation of category 1, 2 and 3 fats, it is unlikely that these 
streams would be mixed as it would likely downgrade the value of the fats. Furthermore, the 
rendering of animal by-products produces a meal as well as animal Fats. In the case of category 3 
material the meal (termed PAP) has a high value as it can be used for animal feed. However, if the 
rendering process produces a higher risk fat, then the meal would also be determined to be high 
risk and could no longer be used as animal feed. There is currently no economic driver to 
deliberately downgrade material is this way. Additionally, import of this feedstock is very limited, 
only those with prior acceptance of the Commission are allowed to export to the EU which 
increases the levels of assurance.  
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4.1.3.1 Soapstock and derivatives 

For soapstock, a medium risk of market distortion under the current conditions was assessed. If 
one were to consider its attractiveness to use under the Dutch biofuel quota obligation without 
multipliers, then it would heavily depend on associated emissions. GHG savings attributed to 
soapstock and derivatives are compared to those of POME, which would potentially make the 
feedstock attractive for its ability to score a rather large amount of Emissie Reductie Eenheid (ERE). 
Nevertheless, indirect associated emissions and land use change risks are large, seeing as a 
further use in biofuels could lead to a market shift in other sectors to utilise more conventional 
feedstocks such as virgin oils.  An incentive therefore exists from a market distortion side to 
prevent too much of a shift of soapstock into the biofuel market. 

Regarding market distortion, under this scenario, the risk is somewhat dependent on associated 
GHG emissions and price point. Supply is expected to increase, taking some pressure of the 
potential price and alternative industries which might also use this feedstock. Especially the 
oleochemical industry in some instances might also be willing to pay increased prices, producing 
more high-value end products which often can see prices directly passed on to consumers. 
Nevertheless, should the pull into the biofuel sector see alternative industries choosing to replace 
soapstock, this might happen with other oils which hold increased land use, cultivation emissions 
(in the case of oil crops) and sustainability risks, making this undesirable. It would hence be 
recommendable in case no dampening multiplier is applied, as the case under this scenario 1, to 
ensure that the high associated ILUC are considered in some way. This could be done by putting a 
special rule for the exclusion of this feedstock towards targets in place, as done for SAF targets. 

The level of risk of soapstock was already assessed to medium-high in the current scenario and 
would likely become high risk with significant concern in a situation where there is a higher policy 
incentive, creating an increase in demand. Due to the nature of soapstock it is relatively easy to 
find alternatives with similar physical characteristics, which could lead to intentional 
contamination of virgin vegetable oils, mislabelling or blending of vegetable oils with soapstock. 
Furthermore, soapstock from various origins and different batches could be aggregated before 
arriving at a biofuels facility, which makes traceability more challenging as the exact origin of the 
feedstock cannot be determined.  

4.2 Scenario 2 (Dampening multiplier) 

A ‘‘dampening multiplier’ would act as a sort of negative multiplier, dividing potentially assigned 
GHG emission savings of a certain feedstock before accounting them towards biofuel quota units. 
The aim of placing such on certain feedstocks which are considered undesirable for biofuels for a 
number of potential reasons, would be to disincentivise their use. 

4.2.1 Stakeholder workshop outcomes 

Similar to scenario 1, the participants could vote on whether an indicator per feedstock would 
worsen in this scenario in comparison to the current state. The participants could give a score to a 
statement from 1 to 5, a score of 3 would indicate no change in comparison to the current 
situation. 

For brown grease, the participants gave the carbon intensity of the feedstock in this scenario a 2.5 
indicating a slight decrease of importance in this scenario compared to the current situation. It 
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shows that the demand for brown grease would not differ much from how it is today, based on the 
carbon intensity. Regarding the fraud risk of physical similarities to substitutes, the participants 
gave this a 2.4 for brown grease. Once again, a slight decrease from the current situation. This 
shows that adding the correction factor would in fact curb the increase of the risk of market 
distortion through an decrease of demand and curb the increase of fraud risk.  

Animal fats category 3 yielded very similar results, as can be expected. Regarding the importance 
of market price, the participants gave this a 3 in this scenario. Similar to scenario 1, participants 
perceive the market price to be rather stable for this feedstock and not be the largest contributor to 
demand in the biofuels sector. Regarding the carbon intensity we do see a large difference with 
scenario 1: scenario 1 participants voted a 4 out of 5 whereas for scenario 2 participants scored the 
carbon intensity at a 2.3. This indicates that the carbon intensity is the largest driver for the demand 
of animal fats category 3 and that demand could be decreased compared to the current situation 
when implementing a correction factor. Regarding fraud risk, participants voted the increased risk 
of assurance at a 2.6, which is a slight decrease compared to the current situation but not a 
significant difference.  

4.2.2 Feedstock implications of the scenario 

4.2.2.1 Brown grease 

For brown grease, it is assumed that a decrease of GHG savings through a dampening multiplier 
would make the feedstock slightly less attractive. This had previously been the case in the HBE 
system, when brown grease was removed from the list of advanced feedstocks, leading to brown 
grease mostly disappearing from the Dutch biofuel market. While in the status quo scenario an 
incentive to utilise the feedstock would be re-introduced owing to its high GHG emissions savings, 
it is likely that a dampening multiplier lowering associated savings would aid in maintaining brown 
grease usage levels at their current level. 

From perspective of market distortion, seeing as the competition for the feedstock is low, this 
could in the Dutch context potentially decrease the price for brown grease, seeing as not many 
other industries would be willing to pay status-quo pricing. Without competitive demand keeping 
up prices, brown grease from a market perspective might still be interesting for use in the Dutch 
biofuel market. This would nevertheless depend on other countries and their interest in utilising 
brown grease for biofuels, seeing as prices are not independently set for the Dutch market. 
Assuming that a use for biofuels will continue in other markets, brown grease will become slightly 
less attractive for the Dutch use. Previously, all the brown grease for the Dutch transport sector 
was imported. Without an incentive, it is unlikely that brown grease will flow into the Dutch market. 

4.2.2.2 Animal fats category 3 

For animal fats category 3, GHG emissions were rated as potentially most important characteristic 
towards biofuel usage attractiveness. Should these decrease through a dampening multiplier, it 
can be assumed that other industries such as pet food would still continue to pay higher prices for 
the feedstock: Without the matching reward of sufficient EREs, biofuel producers might likely not 
be willing to pay the same fees. Hence, the risk of market distortion would in this scenario be 
mitigated. 
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4.2.2.3 Soapstock and derivatives 

For soapstock, it is mostly GHG emissions which matter for its attractiveness to use in the Dutch 
biofuel sector. Seeing as a flow from alternative sectors is somewhat likely under the status quo 
scenario, a dampening multiplier for GHG value would lessen this risk and maintain business as 
usual. It is expected that other sectors such as the oleochemical industry would continue to pay 
higher prices, making soapstock less attractive for the Dutch biofuel market. A similar effect can be 
expected not only through a dampening multiplier, but also a recognition of indirect emissions 
risks. 
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5. Concluding remarks 

The feedstocks included within the context of this project were brown grease, animal fats category 
3 and soapstock. These three were chosen, as they all represented a different risk profile, 
presenting through them a good variation of the (potential) other feedstocks in the ‘other’ category. 
In 2022 and 2023, the largest feedstocks in the ‘other’ category were Fish Oil Ethyl Ester (FOEE) and 
low grade starch slurry / sugar effluent. Also, for these there could be a risk with the new CO2-
based targets that the popularity of this ‘other’ category increases. This can pose as an issue if the 
‘other’ feedstocks are currently used in alternative sectors without many replacements or over-
supply available, or if the risk of fraud for an ‘other’ feedstock is high due to its particular 
characteristics. 

Based on our analysis, with the current foreseen revision of Jaarverplichting Energie Vervoer, the 
market distortion risk could be high for animal fats category 3 and soapstock, but is expected to be 
lower for brown grease as it has little alternative higher value applications. However, an increased 
demand for brown grease would in turn increase the fraud risk, as this feedstock is quite sensitive 
to fraud together with soap stock. Animal fats category 3 would not experience a higher degree of 
fraud risk, as the supply chain is under good supervision due to the nature of the feedstock.  

This conclusion can be seen as somewhat applicable to other feedstocks contained within the long 
lists of feedstocks stemming from the Annex IX paper (see chapter 2.1). Many of the there included 
feedstocks share similarities with the ones reviewed in the scope of this paper which led to them 
being listed in the Annex IX paper as holding a risk of market distortion if increasingly used for 
biofuels. These similarities include characteristics such as a wide-spread use in other sectors 
outside biofuels, combined with a non-elastic supply not allowing for more feedstock overall to 
become available. Though this previous study was conducted on a European level, and some 
feedstocks might be less common for certain alternative uses within the Netherlands specifically, 
a suspicion exists that at least for several of the feedstocks from the long list, conclusions from this 
paper remain transferrable.  

In the revision of the Jaarverplichting Energie Vervoer there was an option to include a correction 
factor to curb the level of interest of the feedstocks in the ‘other’ category. A dampening multiplier 
could be an option to reduce the risks of these types of feedstocks as they are not subject to a cap, 
like for example Annex IX Part B is. However, since not all market distortion risks and fraud risks are 
uniform across the analysed feedstocks in the ‘other’ category, adding a blank multiplier might 
have unintended effects for those feedstocks where currently no market distortion or fraud risks 
are perceived. Nevertheless, only applying the dampening multiplier selectively might warrant an 
in-depth analysis of every other possible feedstock within the ‘other’ category, to conclusively find 
if risks are applicable and assumptions from this paper transferrable, or if especially within the 
Dutch context a feedstock might not see these substantial risks. 

Other feedstocks that could be of interest to look further into once there is more guidance 
regarding the contents of the feedstocks and the verification of the feedstocks are low grade starch 
slurry intermediate crops and crops from severely degraded land. Lowgrade starch slurry already 
plays a big role in the Dutch transport sector and dominates the ‘other’ category. Intermediate 
crops and crops from severely degraded land are different to the other feedstocks in this list, as 
they do not by default belong to the ‘other’ category but could belong to Annex IX if they meet the 
criteria.  
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