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Foreword

Dear readers,

Biofuels make the biggest contribution to achieving the climate protection
targets in the transport sector. They directly replace fossil fuels and reduce
greenhouse gas emissions thanks to their comparatively low emission val-
ues.

For 2022, almost four million tonnes of biofuels were registered for inclu-
sion in the German greenhouse gas reduction quota ,avoiding emissions of
around 11.6 million tonnes of CO,equivalent. Avoiding climate-damaging
greenhouse gases is one of the most important goals in the realisation of
the European project.

In the current quota year 2022, the average weighted emission saving of all
used biofuels is 87 percent. Ten years earlier, in the quota year 2012, biofu-
els achieved an average value of 57 percent, thirty percent lower, and
therefore significantly worse. The industry has demonstrably succeeded in
realising enormous savings in cultivation, transport and production.

The current Evaluation and Experience Report of the Federal Office for Ag-
riculture and Food, the 13th of this type, again provides a detailed over-
view of the applications for the greenhouse gas reduction quota as well as
data on the conversion of liquid biomass into electricity under the Renew-
able Energy Sources Act. For the first time, this year's report contains infor-
mation on the production sites: 80 percent of biofuels were produced in
Europe, 13 percent in Asia. Comparisons with the previous year will be
possible from next year.

In the current reporting year 2022, for the first time data is also recorded
that takes into account solid and gaseous biomass fuels for electricity gen-
eration and thus the significant changes resulting from the implementa-
tion of the Renewable Energy Directive EU 2018/2001.

In 2022, sustainability certificates were issued for a total of 22,544 tera-
joules (6.3 terawatt hours). In light of the statutory transitional periods, this
is overview is preliminary; the first meaningful analyses can be expected
with the report for 2023.

Dr Margareta Blining-Fesel
President of the Federal Office for Food and Agriculture
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1. Introduction

1.1 General information

On 21 December 2018, EU Directive 2018/2001 of the European Parliament and
of the Council of 11 December 2018 on the promotion of the use of energy from
renewable sources (Renewable Energy Directive) was published in the Official
Journal of the European Union. This Directive, also known as RED II, is a new
version of the previous Renewable Energy Directive (RED I). One of the objec-
tives of the European Union's energy policy is to promote renewable energy
sources as a key element in reducing greenhouse gas emissions and thus hon-
ouring commitments made under international agreements, such as the 2015
Paris Agreement on climate change.

The Directive has the general objective of increasing the share of renewable en-
ergy within the EU in the areas of electricity, heating and cooling and transport
to at least 32% of the Union's gross final energy consumption in 2030.

The Directive emphasises that the increased use of energy from renewable
sources also plays a crucial role in securing energy supply, ensuring sustainable
energy at affordable prices and promoting technological development and inno-
vation.

The aim of this Directive is thus, among other things, to increase the share of en-
ergy from renewable sources within the EU, to reduce dependence on fossil fuels
and to reduce greenhouse gas emissions.

Each member state must take measures and develop appropriate instruments at
national level to achieve the targets set or national targets going beyond them.

The use of energy from renewable sources in the transport sector is considered

to be an effective means which the EU can use to reduce its energy dependency
for the transport sector, where the problem of security of energy supply is most
acute.

Lower CO, -emissions can be achieved through biofuels and biomethane for
transport and advanced biofuels produced from raw materials listed in an Annex
to the Renewable Energy Directive, renewable liquid or gaseous transport fuels
of non-biogenic origin and the use of renewable electricity in the transport sec-
tor. In this way, they can contribute to a cost-effective decarbonisation of the
EU's transport sector and, inter alia, to the promotion of innovation, growth and
jobs in the EU economy, the reduction of energy import dependency and the di-
versification of energy supply in this sector.

The obligation to ensure a minimum share of advanced biofuels is intended to
promote the continuous development of advanced fuels, including biofuels.
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Support schemes for renewable energy sources must take into account the sup-
ply of sustainable biomass in the EU Member States. They must also take due ac-
count of the principles of the circular economy and the waste hierarchy as set
out in Directive 2008/98/EC of the European Parliament and of the Council. The
aim must be to avoid unnecessary distortions of competition on the commodity
markets. However, waste avoidance and recycling must continue to take priority.

It is in the EU's interest to promote voluntary international or national schemes
that set standards for the sustainable production of biofuels, bioliquids and bio-
mass fuels and certify that the production of biofuels, bioliquids and biomass
fuels fulfils those standards. Therefore, such schemes should ensure that they are
recognised as producing reliable findings and data if they meet appropriate
standards of reliability, transparency and independence of audits.

In order to ensure the transparency and traceability of sustainable fuels, the Di-
rective provides for the establishment of an EU database. While the Member
States should be able to continue to use or set up national databases, those data-
bases should be linked to the EU database to ensure the immediate transmission
of data and the harmonisation of data flows.

The Renewable Energies Directive stipulates sustainability criteria for biofuels,
bioliquids and biomass fuels:
Compliance with area-related criteria

Biofuels, bioliquids and biomass fuels must not be produced from raw materials
obtained from land with high biodiversity value.

Biofuels, bioliquids and biomass fuels must not be produced from raw materials
obtained from land with a high carbon stock.

- Biofuels and combustible biofuels must not be produced from raw
materials obtained from land that was peat bog in January 2008, un-
less it has been demonstrated that the cultivation and harvesting of
the raw material concerned does not require the drainage of previ-
ously undrained land.

- Biofuels, bioliquids and biomass fuels from forest biomass may only
be produced from sustainably produced forest biomass.

Greenhouse gas reduction

The reduction in greenhouse gas emissions achieved through the use of
biofuels, bioliquids and biomass fuels must be

50% for biofuels, biogas consumed in the transport sector and
bioliquids produced in plants that were in operation on or be-
fore 5 October 2015

- atleast 60% for biofuels, biogas consumed in the transport sec-
tor and bioliquids produced in plants that commenced opera-
tion between 6 October 2015 and 31 December 2020
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- atleast 65% for fuels, biogas consumed in the transport sector
and bioliquids produced in plants that commence operation on
or after 1 January 2021

- atleast 70% for electricity, heating and cooling from biomass
fuels in installations that commence operation between 1 Janu-
ary 2021 and 31 December 2025, and at least 80% in installations
that commence operation after 1 January 2026

Mass accounting

Economic operators are obliged to maintain a mass accounting system
that

- allows supplies of raw materials or fuels with different sustaina-
bility characteristics and greenhouse gas saving properties to be
mixed, e.g. in a container, a processing or logistics facility or a
transmission and distribution infrastructure or site,

- allows deliveries of raw materials with different energy content
to be mixed for further processing, provided that the volume of
deliveries is adjusted according to their energy content,

- prescribes that the mixture must also be accompanied by infor-
mation on the sustainability properties and properties relating
to greenhouse gas savings and the respective volume of said
supplies of raw materials or fuels, and

- provides that the sum of all supplies withdrawn from the mix-
ture has the same sustainability characteristics in the same
quantities as the sum of all supplies added to the mixture and
that this balance is achieved within a reasonable period of time.

The EU Member States were required to implement the necessary legal and
administrative provisions by 30 June 2021 at the latest. In Germany, this
was implemented when the Biomass Electricity Sustainability Ordinance
(BioSt-NachV) and the Biofuel Sustainability Ordinance (Biokraft-NachV)
came into force on 8 December 2021.

The sustainability criteria are specified via certification schemes. These are
recognised by the European Commission on application for a maximum of
five years. The EU Commission publishes the implementing decisions on
the recognition of voluntary schemes (EU schemes) for the area of the Re-
newable Energy Directive in the Official Journal of the EU. Further recog-
nition must be applied for again. The BLE no longer recognises certifica-
tion schemes.

! The emission accounting of biofuels and bioliquids is carried out in accordance with the meth-
odology set out in Article 31 para. 1 in conjunction with Annexes V and VI of Directive (EU)
2018/2001, which corresponds to Section 6 of the Biofuel Sustainability Ordinance (Biokraft-Na-
chV) and BioSt-NachV. After the upstream chain has passed on its own emissions, it is calculated
by the certified biofuel producers and entered into the sustainability certificate. The fossil fuel
equivalent to determine whether a biofuel is sustainable is 94 g CO.eq/MJ. For liquid, gaseous or

solid biomass fuels for electricity generation, the fossil comparative value is 183 g CO2eq/M]J.
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Since 1 January 2015, obligated parties have had to meet a greenhouse gas reduc-
tion quota under the Federal Immission Control Act (BimSchG). Since that date,
obligated parties have to ensure that the greenhouse gas emissions of the fossil
petrol and fossil diesel fuels they place on the market plus the greenhouse gas
emissions of the biofuels they place on the market are reduced by a specified per-
centage compared to their respective individually calculated reference value %
The reduction compared to the reference value is 7 percent for the 2022 quota
year and increases to 25 percent by 2030.

As an accompanying measure to the introduction of the greenhouse gas reduc-
tion quota, the BLE regularly prepares evaluations for the Commission and the
EU schemes. The evaluation informs the respective scheme about sustainability
certificates with particularly low emission values that were entered into Nabisy
by their scheme participants. If the emission value stated in the certificate is sig-
nificantly below the so-called typical value or a comparable value, it appears as a
"particularly low emission value" in this evaluation. The BLE provides data here
that must not be confused with the data for this evaluation report. It thus sup-
ports the certification schemes in carrying out its own evaluations. The Commis-
sion receives a summary of the total number of relevant sustainability creden-
tials in each of the schemes it recognises.

1.2 This report

As the competent authority, the BLE is obliged to submit an annual progress re-
port to the Federal Government.

This report provides information on the use of sustainable biomass in Germany
in the calendar/quota year 2022. The information on biofuel and combustible
biofuel quantities is divided into the following areas:

- Biofuels counted towards the greenhouse gas reduction quota (Chapter 6)

- Combustible biofuels reported for conversion to electricity and feed-in
under the EEG (Chapter 7)

- Biofuels and combustible biofuels that have not been used for energy
purposes in Germany (Chapter 8)

The data basis for the evaluation report is the government database Sustainable
Biomass System (Nabisy). This records all biofuel and combustible biofuel vol-
umes relevant to the German market. Firstly, through the last interface (certified
producers of biofuels and combustible biofuels). They record all the necessary

2The reference value against which the greenhouse gas reduction must be made is calculated by
multiplying the baseline value by the energetic quantity of fossil petrol and fossil diesel fuel
placed on the market by the obligated party plus the energetic quantity of biofuel placed on the
market by the obligated party. The greenhouse gas emissions of fossil petrol and fossil diesel fuels
are calculated by multiplying the baseline by the energetic quantity of fossil petrol and fossil die-
sel fuel placed on the market by the obligated party. The greenhouse gas emissions of biofuels are
calculated by multiplying the greenhouse gas emissions in kilograms of carbon dioxide equiva-
lent per gigajoule shown in the recognised certificates pursuant to Section 8 of the Biofuel Sus-
tainability Ordinance by the energetic quantity of biofuel placed on the market by the obligated

party.

Page 9 0f 103



data so that a sustainability certificate can be created. Afterwards, the biofuel is
usually traded several times, with all economic operators along the trade chain
requiring certification as well as an account in Nabisy to receive or pass on the
certificate, which is now called a sustainability sub-certificate. The function is
similar to that of online banking.
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1.3 Summary of important results and events of the year 2022

e For 140,090 TJ of biofuels [previous year 138,737 TJ], an application was
made to count towards the German greenhouse gas reduction quota. This
corresponds to 3,988 kilotons (kt) of biofuel. Around 46% (64,181 TJ) of
this came from raw material from the EU [previous year: just under 41%
(56,285 TJ)].

e The source materials for all types of biofuel were mainly waste and resid-
ual materials (46% [previous year: 28%]), rapeseed (16%, [previous year:
16%)]) and maize (12% [previous year: 11%]).

e The largest share of biofuel - around 59% - was accounted for by biodiesel
(FAME) at 82,652 TJ, [previous year 61%, 84,776 TJ].

e The share of HVO fell to 30,954 TJ (22%), [previous year 30,656 TJ].
e The share of HVO fell to 20,991 TJ (14%), [previous year 19,725 TJ].

e The most frequently used raw material for biodiesel production was
waste and residues, 41,162 TJ (50% [previous year 34%]), followed by palm
oil at 22,259 TJ (27% [previous year 26%]) and rapeseed 9,267 TJ (11% [pre-
vious year 34%)]).

e The most frequently used raw material for bioethanol production was
maize, 16,526 TJ (53% [previous year: 48%)]), wheat, 4,456 T] (14% [previous
year: 13%)]) and sugar cane (13% [previous year: 10%)).

e The use of palm oil in biofuels increased by 68% in 2022 compared to the
previous year.

e The total greenhouse gas emission saving of all biofuels (pure) was 87.4%
compared to fossil fuels. This means that by using biofuels instead of fos-
sil fuels, around 11.6 million tonnes of CO, equivalent were avoided.

e 26,111 TJ of liquid combustible biofuels were converted into electricity.
An application was made for remuneration under the Renewable Energy
Sources Act (EEG) for feeding the electricity into the grid. 90% [previous
year: 87%)] were thick lye from the pulp industry, 4% [previous year: 2%])
HVO (3% [previous year: 8%) vegetable oil and 3% [previous year: 4%) was
FAME.

e The total greenhouse gas emission saving of all combustible biofuels
(pure) was 94.2% compared to fossil fuels. This means that by using com-
bustible biofuels instead of combustible fossil fuels, around 2.2 million
tonnes of CO, equivalent were avoided.

e 133,753 TJ of the biofuels and combustible biofuels whose sustainability
information was registered in Nabisy were derecognised to accounts of
other states [previous year 127,441 TJ]. The corresponding sustainability
certificates showed significantly higher emissions compared to the docu-
ments submitted in Germany.

e The certification bodies recognised by the BLE carried out 6,347 (previous
year 3,732) certifications worldwide in the year under review. Of these, 6,347
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(previous year 3,683) were in accordance with the requirements of the volun-
tary schemes and 1 (previous year 49) were in accordance with the require-
ments of the two DE schemes. These certifications are subject to monitoring
by the BLE.

e Data for solid and gaseous biomass fuels for electricity generation were rec-
orded for the first time. Here, sustainability certificates were issued for a to-
tal of 22,544 terajoules of electricity (6.3 gigawatt hours). Due to the applica-
tion of statutory transitional periods in 2022, the data could not be collected
in full. This is expected for the first time in 2023.

1.4 Methodology

This evaluation and progress report describes the existing processes and
measures and analyses the data available to the BLE. This also includes issues rel-
evant to implementation in Germany, such as the implementation of Directive
(EU) 2018/2001 in other Member States and the recognition of voluntary
schemes by the European Commission.

The results of the analysis are presented, compared and explained from different
perspectives.

The following descriptions refer to the data submitted to the BLE by the eco-
nomic operators within the scope of its function as the competent authority
pursuant to Section 47 of the Biofuel Sustainability Ordinance (Biokraft-NachV)
and Section 50 of the Biomass Electricity Sustainability Ordinance (BioSt Na-
chV).

Data on the sustainability of supplied biofuels and combustible biofuels must be
entered by the economic operators in the government database Sustainable Bio-
mass System (Nabisy) if they are relevant for the German market. Precautionary
quantities that are ultimately not used for energy purposes in Germany are in-
cluded in Nabisy without being attributed to Germany. The economic operator
is responsible for the correct accounting. In this way, the entered data are col-
lected in an organised manner and systematically documented.

The information available here is intended to provide the basis for optimisation
processes among decision-makers in politics and business.

As far as this is possible on the basis of the available data, the analysis is also in-
tended to examine the effectiveness of the measures.

Where information on the number of Nabisy users or certifications is provided,
it should be noted that operators have been counted several times in the case of
parallel use of different certification schemes and in the case that operators are
both producers and suppliers. It is therefore not possible to draw conclusions
about the actual number of companies participating in the measures.
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The objectives to be achieved with regard to the measurement of the impact are

— increasing the share of renewable energies in Germany's energy supply in
the fuel sector and in electricity production from liquid biomass,

— reducing greenhouse gas emissions through the use of sustainable bio-
mass and

— developing more efficient processes and raw materials for energy produc-

tion from biomass
and any changes that occurred in the respective calendar year within the frame-
work of BioSt-NachV and Biokraft-NachV are analysed.

Specifically, the areas of
— effectiveness of the sustainability ordinances in relation to the objectives
pursued by the Federal Government
and
— optimisation of the implementation of the requirements of the Renewable
Energy Directive
are analysed.

Suitable methods were chosen for the determination, measurement and evalua-
tion of the data.

The following data were analysed:

1. Sustainability certificates and sustainability sub-certificates for which cred-
iting against the biofuel quota obligation was applied for in the respective
quota year.

- These are predominantly sustainability sub-certificates that have been gen-
erated from multiple divisions through the trade chain to the end user.
These certificates were identified on the basis of the use notes set by the bio
fuel quota office.

2. Sustainability certificates and sustainability sub-certificates from the calen-
der year 2022 that have been registered for remuneration under the EEG.

- These certificates were identified on the basis of the grid operators and the
use notes set by the BLE.

3. Sustainability certificates and sustainability sub-certificates that have not
been used for energy purposes in Germany.

- These certificates were identified based on the beneficiary account (charge-
off account).

The data are considered and evaluated in terms of fuel type, quantity, energy con-
tent, source, raw materials used for production and finally the emissions that have
been generated. Where graphic representations do not seem appropriate, tables are
used.
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The focus is primarily on the status as of 31/12/2022 and the development of the
implementation of the measure over time (annually) in relation to the baseline val-
ues in the form of a statistical comparison.

In this context, the control measures of the BLE or administrative procedures are
also analysed, evaluated and optimised.

Differences in the totals in this report are due to rounding.

2. Responsibilities of the BLE

The Federal Office for Food and Agriculture (BLE) is the competent authority in
Germany for the implementation of the sustainability criteria of the Renewable En-
ergy Directive in the legally regulated area of sustainability ordinances.

In the field of sustainable bioenergy, the BLE is responsible, among other things,
for

e the recognition and monitoring of certification bodies in accordance with
the sustainability ordinances,

e the management of data on the sustainability of biofuels or liquid biomass
in the web-based government database Sustainable Biomass System (Nabisy)
and the issuing of sustainability certificates at the request of the economic
operators,

e theregular evaluation of the sustainability ordinances and the annual prepa-
ration of a progress report for the Federal Government,

e in the biofuel sector - the provision of data for the biofuel quota office and
the main customs offices that are required for the crediting of biofuels to the
greenhouse gas reduction quota,

e inthe bioelectricity sector - the provision of data for the grid operators,
which is necessary for the EEG remuneration and the bonus for renewable
raw materials (NawaRo bonus) of the plant operators,

e inthe emissions trading sector - the provision of data for the German Emis-
sions Trading Authority DEHSt),

e theregular preparation of reports on particularly low emissions of the sus-
tainability certificates for EU schemes, DE schemes and for submission to
the EU Commission.
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In addition, the BLE must carry out the following regular measures to implement
the sustainability ordinances within the scope of its responsibility pursuant to Sec-
tion 50 of BioSt-NachV and Section 47 of Biokraft-NachV:

Conducting office audits at the certification bodies generally once a year (of-
fice audits) and risk-based and random assessments of the certification bod-
ies' audit activities (witness audits),

Maintenance and expansion of the BLE website with information and docu-
ments in German and English,

Maintenance and further development of a consistent system for the recog-
nition of certification bodies and for monitoring compliance with legal reg-
ulations,

Maintenance and further development of the government database Nabisy
for documenting the type and source of biofuels and sustainability certifi-
cates, documentation and plausibility checks of the data on the sustainabil-
ity of biofuel deliveries, data exchange with databases of other Member
States,

Maintenance and expansion of the information register pursuant to Section
66 of BioSt-NachV and Section 60 of Biokraft-NachV,

Organisation of the meetings of the Sustainable Bioenergy Advisory Council,

Events with certification bodies for the exchange of experience and infor-
mation,

Presentations at information events for multipliers such as associations, cer-
tification schemes, certification bodies, country representatives and compe-
tent authorities of other Member States,

Presence at various trade events and fairs,

Cooperation and coordination of implementation with the implementing
authorities of other Member States in the bodies of the REFUREC (Renew-
able Fuels Regulators Club) and as an observer in the relevant working
groups of CA-RES (ConcertedAction-Renewable Energy Sources Directive),

Training of employees of the BLE's audit service who work as auditors in
the field of sustainable biomass production,

Training of users for the Nabisy web application.
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3. Certification schemes

The Renewable Energy Directive and its national implementation through the
sustainability ordinances require compliance with the sustainability require-
ments for biomass as well as for the biofuels and combustible biofuels produced
from it by all economic operators along the entire value chain. It is the task of the
voluntary schemes recognised by the European Commission or national
schemes of other Member States to specify and ensure this.

Certification schemes must ensure organisational compliance with the require-
ments of the Renewable Energy Directive and the national law adopted for its
implementation for the production and supply of biomass. Their system docu-
ments contain specifications of the requirements for the proof of their fulfil-
ment as well as for the monitoring of the proof.

3.2 Recognised certification schemes in accordance with Section 2 No. 3 BioSt-Na-
chV or Biokraft-NachV

According to Article 30 para. 4 of Directive (EU) 2018/2001, the European Com-
mission may decide that voluntary national or international schemes setting
standards for the production of biomass products shall include accurate data for
the purposes of Article 27 para. 1. These data may be used as evidence that sup-
plies of biofuels, bioliquids and biomass fuels comply with the sustainability cri-
teria set out in Article 29 para. 2 to 7 and (10) of the Directive. The recognition of
these voluntary schemes is valid for a maximum of five years.

According to Section 2 para. 3 of BioSt-NachV and Biokraft-NachV, these volun-
tary schemes are recognised in Germany as long as and to the extent that they
are recognised by the EU Commission.

The currently recognised voluntary certification schemes are published on the
website of the European Commission under the following link:

https://energy.ec.europa.eu/topics/renewable-energy/bioenergy/voluntary-
schemes en

3.3 National schemes of other Member States

National schemes of other Member States also ensure organisational compliance
with the requirements according to the sustainability criteria of the Renewable
Energy Directive for the production and supply of biomass. They regulate the
specifications of the requirements for the proof of their fulfilment as well as for
the monitoring of the proof.

Member States may establish national schemes to verify compliance with the
sustainability and greenhouse gas saving criteria set out in Article 29 para.2 to 7
and 10 with the involvement of the competent national authorities.

Member States can report their national system to the Commission for evalua-
tion.
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The Austrian Agricultural Certification Scheme (AACS) is currently the only rec-
ognised national certification scheme.

In 2022, only data from the national scheme from Austria were available in
Nabisy. Companies located on Austrian territory are obliged to register sustaina-
bility data in the Austrian database elNa.

3.4 Economic operators

In the field of sustainable bioenergy, all economic operators along the entire
value chain work according to the specifications of certification schemes recog-
nised by the Commission, with the exception of users (plant operators and par-
ties required to provide evidence). In addition to the sustainability certificate,
these must comply with other national regulations in order to receive remunera-
tion from the Renewable Energy Sources Act or credit towards the biofuel quota.

In detail, the following economic operators must be considered:

Growers

Growers are agricultural holdings and premises that grow and harvest biomass.

First gathering points

First gathering points are companies and premises (companies) that receive the
biomass required for the production of biofuels for the first time from the com-
panies that cultivate and harvest it for the purpose of further trading (e.g. agri-
cultural trade).

Producers

Businesses or private households that generate waste and residual materials.

Collectors

Collectors are businesses and business premises (businesses) that first collect the
biomass required for the production of biofuels in the form of biogenic waste
and residues from the businesses or private households that generate waste and
residues for the purpose of further trade.

Conversion operations

A distinction must be made here between two categories:

a) Businesses and premises that process biomass from sustainable cultiva-
tion or from biogenic waste or residues and feed the semi-finished prod-
ucts obtained to a further processing stage for the purpose of biofuel or
combustible biofuel production (e.g. oil mills, biogas plants, fat processing
plants or other plants whose process step is not sufficient to achieve the
quality level required for end use).

b) Businesses and premises bringing liquid or gaseous biomass to the quality
level required for end use. (e.g. oil mills, esterification, ethanol, hydro-
genation or biogas processing plants).
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The business requiring certification along the production and supply chain
within the framework of the certification schemes are referred to as interfaces.
Here, first gathering points and collectors are considered the first interface, and
conversion operations, which bring the biomass to the quality level of its use, are
considered the last interface.

Supplier or dealer in the value chain

Suppliers are economic operators between the first gathering points and the
conversion operations or between the final interface and the biofuel distributor
or the plant operator who feeds in electricity generated from biofuels. If suppli-
ers are not subject to customs supervision after the last cut, they must be partici-
pants in an EU-recognised voluntary scheme.

Plant operators

Plant operators are economic operators who use equipment for the generation
of electricity from renewable energies and feed the electricity into the grid, inde-
pendently of their own property. For this, the plant operators receive an EEG
payment from their grid operator upon submission of corresponding sustaina-
bility certificates.

Persons required to obtain certification

The parties required to obtain certification are
1. obligated parties pursuant to Section 37a para. 4 of the Federal Immission
Control Act or
2. third parties pursuant to Section 37a para. 6 or 7 of the Federal Immission
Control Act.
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3.4.1 Scheme participants reported to the BLE

Within the framework of the Sustainability Ordinances, certification schemes
are deemed to be informally recognised by Germany if they are recognised on
the basis of Article 30 para. 4 or 6 of Directive (EU) 2018/2001 and are published
as such on the European Commission's transparency platform.

The certification schemes notify the BLE of the scheme participants that are rel-
evant for the German market Biofuels, bioliquids or biomass fuels relevant to
the German market and require Nabisy access.

As of the reporting date 31/12/2022, 7,126 participants along the value chain
who produced or traded in biofuels or combustible biofuels were registered with
the BLE.

The total figures result from all participants reported to the BLE. If a company
fills different roles at the same time, e.g. producer of biofuel and supplier accord-
ing to the last interface and/or it is a participant in several certification schemes,
multiple counts may occur.
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3.4.2 Suppliers under German customs supervision

If suppliers are under customs supervision after the last interface as defined in
Section 11 para. 3 No. 2 of Biokraft-NachV, they do not necessarily have to be
participants in a voluntary scheme recognised by the European Commission.
The prerequisite for this exemption is that the mass accounting system of sup-
pliers is subject to regular audits by the main customs offices for reasons of tax
monitoring in accordance with the Energy Tax Act or monitoring of the biofuel
quota obligation in accordance with the Federal Immission Control Act and that
the suppliers document the receipt and transfer of the biofuels with place and
date including the details of the sustainability certificate in the electronic data-
base Nabisy.

In the application procedure for access to Nabisy, the BLE has the main customs

office responsible for the supplier's registered office confirm that the applicant is
actually under customs supervision. As soon as this certificate is available, access
is granted to the economic operator.

As of 31/12/2022, 420 suppliers under customs supervision were registered in
Nabisy.

3.4.3 Participants in national schemes of other Member States

Some of the participants deposited in Nabisy belong to national schemes of their
Member States. As of the reporting date 31/12/2022, a total of 240 participants
(previous year: 210) of national systems.
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4. Certification bodies

Certification bodies are independent natural or legal persons who are members
of a recognised certification scheme
1. thatissue certificates for interfaces and suppliers if they fulfil the require-
ments of the sustainability regulations, and
2. that monitor the fulfilment of the requirements of the sustainability reg-
ulations by companies, interfaces and suppliers.
In Germany, the BLE is responsible for the recognition and monitoring of certi-
fication bodies in the context of sustainable biomass production.

Certificates are attestations of conformity that interfaces or suppliers, including
all companies directly or indirectly involved in the production, storage or
transport and distribution of biomass, biofuels, biomass fuels or bioliquids, fulfil
the requirements of this Ordinance.

According to Section 25 No. 1 and 2 and Section 41 of BioSt-NachV as well as
Section 27 No. 1 and 2 and Section 43 of Biokraft NachV, the BLE recognised the
following number of certification bodies on 31/12/2022:

Table 1: Recognised certification bodies

Total certification bodies (reporting date 31/12/2022) 33
permanently recognised 28
of which provisionally recognised 5

Certification bodies can initially be granted provisional recognition as part of the
recognition procedure, which enables them to commence their certification ac-
tivities. This provisional recognition can only be replaced by a permanent recog-
nition after a subsequent assessment of the certification body's office by the in-
spection service of the BLE (office audit).

The current list of recognised certification bodies can be viewed at

http://www.ble.de/Biomasse

Page 22 0of 103


https://www.ble.de/SharedDocs/Downloads/DE/Klima-Energie/Nachhaltige-Biomasseherstellung/Anerkennung_de.pdf?__blob=publicationFile&v=28

BLE assessors carry out witness audits of the certification bodies worldwide, in-
sofar as the countries have allowed the BLE to perform such audits on their terri-
tory.

In 2022, the BLE monitored 108 (previous year: 96) of the certification audits car-
ried out by the certification bodies. 68 of these audits concerned economic oper-
ators in Germany, the remaining 40 audits concerned economic operators in
other countries within and outside Europe.
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Table 2: Permanently recognised certification bodies (as of 31/12/2022)

Recognised certification bodies

SGS Germany GmbH, Germany

DQS CFS GmbH, Germany

TUV SUD GmbH, Germany

GUT Certifizierungsgesellschaft mbH, Germany
Global-Creative-Energy GmbH, Germany

Control Union Certifications Germany GmbH
Agrizert Zertifizierungs GmbH, Germany

[FTA AG, Germany

DEKRA Certification GmbH, Germany

LACON GmbH, Germany

OHMI Euro Cert GmbH, Germany

QAL Umweltgutachter GmbH, Germany

Agro Vet GmbH, Austria

ASG cert GmbH, Germany

TUV Nord Cert GmbH, Germany

proTerra GmbH, Germany

ELUcert GmbH, Germany

SC@PE international Itd.

DIN CERTCO Gesellschaft fiir Konformitatsbewertung mbH
SicZert Zertifizierungen GmbH

Auditcert GmbH Umweltgutachterorganisation
verico SCE

greencert. Umweltgutachter GmbH

[FU-CERT Zertifizierungsgesellschaft fiir Managementsysteme
ESC Cert GmbH

Miiller-BBM Cert Umweltgutachter GmbH

Normec Zertifizierung Umweltgutachter GmbH
OmniCert Umweltgutachter GmbH

Intechnica Cert GmbH Umweltgutachterorganisation
Score GmbH Umweltgutachter

ZER-QMS, Zertifizierungsstelle, Qualitits- und Umweltgutachter
GmbH

ValueCert Hub & Partner mbB
GFA Certification GmbH
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4.1 Certifications under the specifications of certification schemes

In Germany, the transposition of Directive EU 2018/2001 into national law pro-
vides for a certification obligation for certain economic operators along the value
chain for production, so-called interfaces. These include first gathering points/col-
lectors, suppliers and all conversion operations.

The BLE is responsible for the recognition and supervision of certification bodies
that are based in Germany and decide on certification there.

Certifications were carried out worldwide according to the specifications of the
certification schemes recognised by the EU Commission. In the reporting year,

6,346 (previous year: 3,683) initial and recertifications were reported to the BLE
for businesses certified according to EU scheme requirements.
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5. Government database Nabisy and sustainability certificates

5.1 Sustainable Biomass System (Nabisy)

Commission Decision 2011/13/EU of 12 January 2011 requires Member State oper-
ators to submit certain information on the sustainability of any supply of biofuels,
bioliquids or electricity where this may become relevant to the market concerned.

This is done electronically for the German market. For each consignment of biofu-
els or bioliquids or biomass fuels, this information is to be deposited by the eco-
nomic operators in the web-based state database Nabisy. Sustainability certificates
or sustainability sub-certificates contain the data stored in Nabisy on the fulfilment
of sustainability criteria and must be passed on in the supply chain.

In the reporting year, 2,468 account (previous year: 2,312) movements were regis-
tered. These are exclusively the accounts of businesses from the last interface on-
wards and the following supply chain.
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5.2 Certificates

Only the producer of a (delivery) quantity of biofuel, liquid biofuel or electricity
produced from biomass fuel can issue a sustainability certificate. They are a so-
called "last interface". By issuing the certificate in Nabisy, he ensures that the deliv-
ery can be used on the German market. If a subsequent part of the value chain, e.g. a
supplier, decides that the goods are to be used outside Germany or for other pur-
poses, it must transfer the corresponding evidence to the corresponding derecogni-
tion account.

The submission of sustainability certificates or sustainability sub-certificates to the
customs authority is a prerequisite for the crediting of biofuels towards the green-
house gas reduction obligation of the distributor. Plant operators can only claim re-
muneration under the Renewable Energy Sources Act (EEG) for electricity gener-
ated from biomass and bioliquids fed into the grid if they submit sustainability cer-
tificate or sustainability sub-certificate.

Sustainability certificates are issued by certified economic operators who process
the liquid or gaseous biomass to the required quality level for use as biofuel or who
produce electricity from the biomass-biofuels used (issuers). In the sustainability
ordinances, these economic operators are referred to as the final interface. This ter-
minology is not used by the systems recognised by the EU Commission. Therefore,
this report generally refers to the economic operator issuing the sustainability cer-
tificate.

An issued sustainability certificate identifies a quantity of biofuel or bioliquids or
the electricity as sustainable. If biofuels, combustible biofuels or biomass fuels are
traded in the supply chain up to the party required to obtain certification or the
plant operator, the respective quantities are passed on according to demand.

In order to be able to map this, it is necessary to split a sustainability certificate ac-
cordingly or to rebook it to a customer's supplier account. This results in sustaina-
bility sub-certificates.

Economic operators that process biomass fuels into electricity and issue a sustaina-
bility certificate for this usually issue it directly to the grid operator.

Nabisy processes sustainability certificates ("basic certificates”, which can only be
issued by producers) and sustainability sub-certificates s ("follow-up certificates",
which are created by every supplier action): rebooking and sharing).
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In 2022, 36,885 sustainability certificates (previous year 27,107) were entered into

Nabisy by 482 producers worldwide.

Table 3: Sustainability certificates issued

Location of the manufac- Number of manufactur-

turers

Germany
European Union
Third countries

Total

242
105
135
482

Number of sustainability
certificates issued

20,486
13,500

2,899
36,885

The current templates for sustainability certificates (basic certificate) and sustain-
ability sub-certificates (follow-up certificate) for biofuels and bioliquids are shown

below.
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6. Biofuels

The following graph shows the energy quantities (TJ) of biofuels in Germany for
which crediting towards the 2022 greenhouse gas reduction quota was requested.

The data basis is the certification deposited in Nabisy, which is provided with
corresponding use notes by the Federal Fiscal Authority.

It should be expressly noted here that statements can only be made about the
quantities and energy contents applied for. Based on the available data, it is not
possible to say whether all the quantities and energy contents shown actually
lead to the quota obligation being taken into account.
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In the reporting year 2022, slightly more biofuels were declared for quota credit-
ing than in the previous year. The proportion produced from waste and residual
materials rose to a record level of over 46%.

Annual comparison of all biofuels [T]]
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Figure 7
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6.1 Source of raw materials

The amount of biofuels produced from Asian raw product decreased signifi-
cantly (-20%). This deficit was mainly offset by quantities of raw materials from
Europe, South America and Australia. The increase in South American biofuels is
the most significant (+69%).

Source of raw material, Biofuels [T]] ® Anrechnungsjahr 2020
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Biofuels produced from German raw materials recorded a decline of just under
14%. In turn, the total volume from the European Union increased. This more
than compensated for the reduction in the German share, which has the strong-
est market position.

In turn, the total volume from the European Union increased by nearly 8k tera-
joules.

Source of raw material from Europe, Biofuels [T]] ® Anrechnungsjahr 2020
Anrechnungsjahr 2021
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Figure 9
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Around 33% of all biofuels whose raw product came from the European Union
were of German origin. In the previous year, the proportion was 43%.

Source of raw materials 2022 from the EU, Biofuels [T]]
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The largest share of biofuels whose source materials originated from non-EU
European countries again came from Ukraine. Compared to the previous year,
this volume fell by 25%, with a direct impact on the total volume, which in turn

fell by 22%.

Source of raw material 2022 from European third countries,
Biofuels [T]]
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6.2 Raw materials by source and type

The volume of biofuels whose source materials came from Africa rose by 34%.
Only waste and residual materials were used for production.

Biofuel raw materials, source Africa, Biofuels [T]] ® Anrechnungsjahr 2020
Anrechnungsjahr 2021

B Anrechnungsjahr 2022
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The Asian raw products used for biofuel production were predominantly waste
and residues. While this volume increased by around 15 thousand TJ, the quan-
tity produced from palm oil fell by around 26 thousand TJ.

Biofuel raw materials, source Asia, Biofuels [T]] ® Anrechnungsjahr 2020
Anrechnungsjahr 2021
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The requested volume of biofuels produced from Australian raw product de-
creased by 100%.

Biofuel raw materials, source Australia, Biofuels [T]] B Anrechnungsjahr 2020
Anrechnungsjahr 2021
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The most important biofuel raw products originating from Europe were wastes
and residues, as well as rapeseed and maize, all of which recorded a decline. The
proportion of waste and residual materials increased significantly by 36%.

Larger changes were seen in sunflowers (+104%), triticale (+81%) and rye (-76%)

for raw materials with a lower proportion.

Biofuel raw materials, source Europe, Biofuels [T]] W Anrechnungsjahr 2020
Anrechnungsjahr 2021

B Anrechnungsjahr 2022
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Biofuels whose raw materials originated in Germany recorded a decline of 14%.
They were mainly produced from waste and residues (+24% compared to the
previous year) and from rapeseed (-46% compared to the previous year).

Biofuel raw materials, source Germany, Biofuels [T]]
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Raw product originating from Central America decreased by 29% compared to
the previous year. The proportion of sugar cane increased by 205%, replacing
palm oil as the most important raw material to date.

Biofuel raw materials, source Central America, Biofuels [T]] Anrechnungsjahr 2020

Anrechnungsjahr 2021
B Anrechnungsjahr 2022
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Figure 17
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The volume of biofuels whose source materials came from North America rose
by 39%. The most important source materials were waste and residual materials,
the proportion of which increased by 59% compared to the previous year. The
proportion from rapeseed, previously the most important raw material, fell by
88%.

Biofuel raw materials, source North America, Biofuels [T} Anrechnungsjahr 2020
Anrechnungsjahr 2021

B Anrechnungsjahr 2022
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The amount of biofuels produced from South American raw product increased
by 69% compared to the previous year.

The most important raw material was soya, which increased by 93%.

Biofuel raw materials, source South America, Biofuels [T]] B Anrechnungsjahr 2020
Anrechnungsjahr 2021

B Anrechnungsjahr 2022
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6.3 Biofuel types

For 2022, a total of 140,090 terajoules of biofuels were declared for quota credit-
ing. Biodiesel (FAME) accounted for the largest share at 59%. This is followed by
bioethanol (22%), HVO (15%) and biomethane (3%).

Biofuel types [T]] ® Anrechnungsjahr 2020
Anrechnungsjahr 2021

B Anrechnungsjahr 2022
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The following figure illustrates the distribution of biofuel types in 2022.

Biofuel types 2022
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Figure 21
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The total volume of bioethanol remained almost the same as in the previous
year. More than half of bioethanol is produced from maize.

Raw material bioethanol [T]] ® Anrechnungsjahr 2020
Anrechnungsjahr 2021
W Anrechnungsjahr 2022
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The most important raw material from Germany for the production of bioetha-
nol was wheat.

Raw material bioethanol, source Germany [TJ] = Anrechnungsjahr 2020
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B Anrechnungsjahr 2022
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The amount of FAME (biodiesel) declared for crediting decreased by 3% com-
pared to the previous year. The largest share was accounted for by waste and res-
idues at 50% and rapeseed at 27%. The proportion from palm oil fell by 68%.

Raw material FAME [TJ] B Anrechnungsjahr 2020
Anrechnungsjahr 2021

B Anrechnungsjahr 2022
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| 7
Athiopischer Senf | 51
| 147
Palmol 28.520
Raps 22.084
B .o
Soja 4.612
B e
Sonnenblumen 629
I 1.138
0 10.000 20.000 30.000 40.000

Figure 24
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The most important raw product for biodiesel production originating from Ger-
many was waste and residues with a share of just under 63%, followed by rape-
seed with 37%.

Raw material FAME, source Germany [TJ]  Anrechnungsjahr 2020
Anrechnungsjahr 2021

B Anrechnungsjahr 2022
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The total volume of hydrogenated vegetable oils (HVO) increased by 6% com-
pared to the previous year. This was mainly produced from waste and residual
materials, the proportion of which has more than doubled.

Raw material HVO [TJ] B Anrechnungsjahr 2020
Anrechnungsjahr 2021
B Anrechnungsjahr 2022
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Figure 26
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Biomethane was largely produced from waste and residual materials. The total
quantity for which crediting was applied for increased again (+38%).

91% of the raw materials used in production came from Germany. The remain-
ing 9% came from Poland, the Czech Republic and the Netherlands. The bio-
methane was produced exclusively by companies based in Germany.

Raw material Biomethane [TJ] W Anrechnungsjahr 2020
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B Anrechnungsjahr 2022

5.000
4.678
4,500
4.000
3.500
3.000
2.750
2.500
2.000 ~1.885
1.500
1.000
643 610
500
2 1 10 45 21 10 14 4 26 82
0 I — S ||
<2 Qo 2 g o
&o\ \Soe \’b(\ (°<§ q,"g’ ®®
) & Q NC) ®©
Q,"’ ,{@' (\’\/Q ?‘0
N <& & \
N . ®
o ¥ &
e «©
GQ/
Figure 27

Page 54 of 103



The total volume of vegetable oils was at a similar level to the previous year.
The raw materials were rapeseed (89%), sunflower (9%) and palm oil (2%).

Raw material vegetable oil [T]] ® Anrechnungsjahr 2020
Anrechnungsjahr 2021
B Anrechnungsjahr 2022
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Figure 28

The volume of bio-LNG (liquefied biomethane) used rose significantly once
again (+77%), but only plays a minor role in relation to the total volume of quota
crediting registered in 2022.3

Raw material Bio-LNG [TI] M Anrechnungsjahr 2020
Anrechnungsjahr 2021

W Anrechnungsjahr 2022
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Figure 29

3 Value from evaluation report for the year 2020 was corrected
Page 55 of 103



6.4 Greenhouse gas emissions and savings

Reducing greenhouse gas emissions is one of the goals of the Renewable Energy Di-
rective. The information on emissions must be included on the sustainability cer-
tificates in CO,equivalent for the product in accordance with Section 14 BioSt-Na-
chV or Section 12 Biokraft-NachV.

The emissions calculation takes into account the total emissions generated during
the manufacturing process for the final product. These are the greenhouse gases
carbon dioxide (CO,), nitrous oxide (N.O) and methane (CH.) as specified in the Re-
newable Energy Directive, expressed in CO, equivalent per unit of energy. Emis-
sions accounting is carried out by the certified economic operators along the value
chain in accordance with the specified methodology*.

The following figures show the emissions of the biofuels for which crediting to the
biofuel quota was requested.

In calculating the emission savings, the emissions generated during the entire bio-
fuel production process were compared with the individual fossil fuel equivalents
in accordance with the 38th BImSchV.

Table 4: Fossil fuel equivalents

Fossil fuel equivalent

Fuel type according to the 38th BImSchV
[g CO2eq/M]]

Bioethanol 933
Bio-LNG 94.1
Biomethane 94.1
Biomethanol 93.3
Bionaphtha 93.3
Btl-FTD 95.1
CP-HVO 95.1
FAME 95.1
HVO 95.1
Vegetable oil 95.1

The emission savings presented below are based on the comparison of pure
combustible biofuels and pure combustible fossil fuels. In order to be considered
a sustainable biofuel, since the quota year 2018 a saving compared to a fossil fuel
of at least 50 percent must be demonstrated. In order to calculate the total sav-
ings from blended fuels in Germany, the sum of emissions from biogenic and
fossil fuels must be taken as a basis.

4 See page 8, footnote 1
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The diagram below shows the emissions that would have been produced if only
fossil fuels had been used instead of the amount of biofuel. This means that the
use of biofuels saved around 11.6 million tonnes of CO, equivalent in 2022.

Emissions and savings of combustible biofuels [tCO,eq/T]J]
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Figure 30
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The biofuel placed recognised in the quota crediting emitted an average of 11.98
tCO.eq per terajoule in the reporting year, which is less than in previous years.

Emissions generated by biofuels [tCO,eq/T]J] ® Anrechnungsjahr 2020
Anrechnungsjahr 2021
B Anrechnungsjahr 2022
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0
Figure 31

The average total emission saving of biofuels compared to fossil fuels increased
by 2.9 percentage points.
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Biomethanol accounted for the highest average emissions of the biofuel types in
the reporting year. The lowest value was achieved by biomethane.

Biofuel emissions by fuel type [tCO,eq/T]] ® Anrechnungsjahr 2020
Anrechnungsjahr 2021

B Anrechnungsjahr 2022
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The highest savings of petrol-replacing biofuels and gas were achieved with bio-
methane.

Emission savings of biofuels replacing petrol and gas [%]
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The highest saving of biofuels replacing diesel fuel was achieved in the quota
year 2022 HVO.

Emission savings of biofuels replacing diesel [%]
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Bioethanol produced from wheat had the highest savings of 92.89%.

Emission savings bioethanol [%]
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Biodiesel/FAME from Ethiopian mustard again achieved by far the highest emis-
sion savings of all raw product in the reporting year,

Emission savings FAME [%]
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6.5 Emission savings of individual biofuel types according to greenhouse gas reduc-
tion levels

This section contains tables of emission savings for selected fuel types, raw prod-
uct and growing regions. The figures were produced according to the percentage
energy share within GHG reduction levels.
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Table 5: Emission savings bioethanol by raw material and GHG reduction level - shares in %*

GHG
Savings

[%]

>55-60
>60-65
>65-70
>70-75
>75-80
>80-85
>85-90
>90-95
>95-100
>100-105
>105-110
>110-115
>115-120

>120

Waste/Residues
Year
2021

1,748
T)

41.73
14.44
10.6

24.32

ol
o
©

o
o
@

v ]
o
=
=5
(]
<

Year
2021
977

d

62.21

25.47

0.51

10.87

0.94

* Differences in the totals are due to roundings
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Maize
Year
2021

14,721
T)

0.55
0.18

0.86

6.75
9.26
5.95
55.85
12.84

4.59

x

Year
2021
4,077

d

0.02

10.85

=
~

<

4.73

19.06

6.45

48.18

9.17

0.14

Triticale
Year
2021

1,401
T)

7.96
2.58

121

»
il
«a

15.33

28.01

38.55

221

Wheat

Year
2021
3,890

T)

0.11

<0.01

=
wn
a

19.06

19.31

0.02

3.08

20.86

w
(%]

e
N

o
N
[y

0.13

0.03

0.93

Sugar cane
Year
2021

2,967
T)

0.04
0.57
4.69
69.32
25.36

0.01

Sugar beet

Year

2021

877
T)

=
)
~

45.73

<0.01

o
%
©

17.37

35.04

Total

Year
2021
30,656

d

0.28

0.12

1.79

5.75

8.03

13.61

32.83

17.91

10.48

0.18

0.02

<0.01

0.12



Table 6: Emission savings bioethanol by raw material, source and GHG reduction level - shares in %*

Maize

GHG

Savings Germany EU Third countries

Year Year Year
[%] 2021 2021 2021

119 6,031 8,571

T) T) T)
B oco 080 o4 [N
B ool oo 653
B ol oo 65
WEE 7o [0 oz (NG

575-80 923 [N 1396 1933 163 112§
580-85 631 1075 214 [1157 o076 | 0.09
585-90 337 1072 1266 (1347 126 1254

>90-95 54.35 5180 24.3 2681 7808 [4624 s5.85 | 34.02
595-100 2674 [ 1825 775 989 1624 [2828 1284 [ 1619

>100-105 - 10.32 - 0.62 -
>105-110 - -
>110-115 - -
>115-120 - -
>120 - -

* Differences in the totals are due to roundings
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s8.26 [ 941 o7 [1181
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Table 7: Emission savings FAME by raw material and GHG reduction level - shares in %*

GHG
Savings

[%]

>50-55
>55-60
>60-65
>65-70
>70-75
>75-80
>80-85
>85-90
>90-95
>95-100
>100-105
>105-110
>110-115
>115-120

>120

Waste/Residues

Year
2021
28,881

T)

2021

o
w
=

Ethiopian mus-

tard
Year

51
T)

2.88

0.66

=
N
(%]

0.54

4.77

6.79

1.98

24.25

SR
NN W
© NV N

Iy
)

28.11

* Differences in the totals are due to roundings
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d

<0.01
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Table 8: Emission savings FAME by raw material, source and GHG reduction level - shares in %*

GHG
Savings

[%]

>55-60
>60-65
>65-70
>70-75
>75-80
>80-85
>85-90
>90-95
>95-100
>100-105
>105-110
>110-115
>115-120

>120

Waste/Residues
FAME from
Germany EU Third countries A/R total Germany EU
Year . Year . Year . Year . Year . Year .
2021 2021 2021 2021 2021 2021
7,683 8,078 13,120 28,881 9,380 6,874
T) T) Tl T) T) Tl
B B O s
Bl E O o s
B B O o o
B O e B s S
- - 0.09 - 0.04 - 10.76 - 2.44 -
oor A ors [UEE  ov R o [NEE e s [0EE
9.98 - 19.28 - 2534 - 19.56 - - 2.73 -
66.88 - 75.39 - 72.12 - 71.64 - - 2.20 -
23.13 - 4.58 - 2.08 - 8.38 - - 131 -
B B O R
— B B B B
— B B B B
— B B B B
— I B B B

* Differences in the totals are due to roundings
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Third countries

Year

2021

5,830
T)

1.30
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17.07
56.37
16.61
0.12

0.03
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0.47
0.12
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Table 9: Emission savings vegetable oil by raw material and GHG reduction level - shares in %*

GHG Palm oil Rapeseed Sunflowers
Savings Year Year Year
2021 2021 2021
[%] 8 30 -
T T T
o065 woooo [N ros (RS

* Differences in the totals are due to roundings
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Table 10: Emission savings biomethane by raw material and GHG reduction level - shares in %*

GHG
Savings

[%]

>50-55
>55-60
>60-65
>65-70
>70-75
>75-80
>80-85
>85-90
>90-95
>95-100
>100-105
>105-110
>110-115
>115-120

>120

Cereals - Whole

Waste/Residues Fodder beet plant Grass/arable grass Rye Silage maize Sugar beet Total
Year Year Year Year Year Year Year Year
2021 2021 2021 2021 2021 2021 2021 2021
2,750 1 45 14 26 610 32 3,477
T T T T T T T T
= HlE B B B B B .

* Differences in the totals are due to roundings
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Table 11: Emissions reduction advanced biofuels according to 38th BImSchV Annex 1, by type and GHG reduction level - shares in %*

GHG
Savings

(%]

>55-60
>60-65
>65-70
>70-75
>75-80
>80-85
>85-90
>90-95
>95-100
>100-105
>105-110
>110-115
>115-120

>120

Number 2

Year
2021
37
T)

N o
N
~x B2
()] ES o

Number 3 Number 4 Number 5 Number 6 Number 7

Year Year Year Year Year

2021 2021 2021 2021 2021

59 3,463 302 228 2,835

T) T) T) T) T)

oo 08 NGB o« W oo BE

o [ OB o o oo EE
B o EE R oo B o R
B oo B B8 oo B o
LB

* Differences in the totals are due to roundings
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Table 12: Emissions reduction non-advanced biofuels according to 38th BImSchV;, by type and GHG reduction level - shares in %*

GHG
Savings

[%]

>75-80
>80-85
>85-90
>90-95
>95-100
>100-105

>105-110

Used vegetable oils

Year
2021
21,172
T)

0.08
18.95

78.72

g
N
[}

Other

Year

2021

9,810
T)

8.46
21.58
48.97
19.40

1.58

0.01

* Differences in the totals are due to roundings
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Total

Year
2021
30,982

d

2.73

19.78

69.30

7.69

0.50

<0.01



7. Combustible biofuels

Compared to the previous year, 7% less combustible biofuel was registered for
electricity generation and feed-in under the EEG.

Annual comparison of all biofuels [T]] ® Jahr 2020
Jahr 2021

M Jahr 2022
35.000

30.673

30.000 27.928

26.111

25.000

20.000

15.000

10.000

5.000

Jahr 2020 Jahr 2021 Jahr 2022

Figure 38

7.1 Biofuel types

Biofuels from the pulp industry account for 90% of the total quantity. This is
thick lye that is produced during pulp production.

Annual comparison of all biofuels [T]] ® Jahr 2020
Jahr 2021

M Jahr 2022

30.000

24.192

I 1.276

975
I 825

26

600
I 927
e

2.162
I 865

20.000

10.000

—

o

aus Zellstoffind. Bio-Naphtha FAME HVO Pflanzenol

Figure 39
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7.2 Raw materials and source of vegetable oils used as combustible biofuel

Compared to the previous year, 60% less vegetable oil was used. The decline is
largely due to the reduction in palm oil previously used (-73%).

Biofuels from vegetable oil [T]] W Jahr 2020
Jahr 2021

3.500 3.237 m Jahr 2022

3.000

2.500

2.000 1.665

1.500 1.169

1.000

450
351
500 279 9 146 136
. ] I —
Palmol Raps Shea

Figure 40

In particular, the two most important countries for growing oil palms (Indonesia
and Malaysia) are contributing to the decline in palm oil.

. . W Jahr 2020
Vegetable oils from palm oil by source [TJ] J:h: Yoot
N Jahr 2022
1.521
1.500
1.198
1.000
823
567
500
254 184
165
87 . 93 151 99 13 131
5
Guatemala Honduras Indonesien Kolumbien Malaysia
Figure 41
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7.3 Greenhouse gas emissions and savings

In calculating the emission savings, the total emissions® generated in the produc-
tion of the combustible biofuel were compared to the comparative value for fossil
fuels for electricity generation of 91 g CO,eq/MJ.

Due to the large share of thick liquor from the pulp industry with very low emis-
sions, the total savings in the combustible biofuel sector are traditionally very
high.

The emission savings presented below are based on the comparison of pure
combustible biofuels and pure combustible fossil fuels.

The use of combustible biofuels for electricity generation saved about 2.2 million
tonnes of CO, equivalent in 2022.

Emissions and savings of combustible biofuels [tCO,eq/TJ]

3.000.000

2.500.000
2.000.000
1.500.000
2.391.644

1.000.000

500.000

, s 149785

Figure 42

5 Emissions accounting is based on the same methodology as for biofuels, cf. footnote 1, page 8
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Average emissions were on a similar level compared to the previous year.

Emissions generated by combustible biofuels [tCO,eq/TJ] u Ja:r 2020
Jahr 2021
W Jahr 2022

8,00

6,00

5,36

4,00

2,00

0,00
Figure 43

As aresult, the average emissions savings remained almost the same.

Emission savings of combustible biofuels [%)]

95%

94,11%
® 94,21%

94%
93%
92%
91% 91,36%
90%

Jahr 2020 Jahr 2021 Jahr 2022

Figure 44
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FAME and vegetable oils caused significantly more emissions compared to HVO
and the biofuels from the pulp industry.

Combustible biofuel emissions by combustible fuel type W Jahr 2020
[tCOzeq/T]] Jahr 2021
M Jahr 2022
35,00
8
30,00 & .
2]
(=]
25,00 ®
20,00
15,00
10,00
D~
Q < — N
oo ol
aus Zellstoffind. Bio-Naphtha FAME HVO Pflanzendl
Figure 45
The individual biofuel types showed only relatively minor changes in the per-
centage of emission savings compared to the previous year.
Emission savings of combustible biofuels by combustible
fuel type [%]
0, 0,
100% aus Zellstoffind. 97,86% aus Zellstoffind.
O e —
97,33% —e  96,52%
oo  HVOS0,68%s —— * Hvo
’ Bio-Naphta 90,86% 92,19%
89,49%
80%
70%
Pflanzendl 66,78%
65,86% == ° FAME 65,27%
FAME 62,85%@== m Pflanzendl 64,01%
60%
Jahr 2020 Jahr 2021 Jahr 2022
Figure 46
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8. Derecognition accounts

To enable economic operators to comply with their mass accounting rules, derec-
ognition accounts have been set up in Nabisy for various purposes. These are:

- Country accounts, if the goods leave Germany and the recipient is not regis-
tered in Nabisy,

- Derecognition accounts for other purposes, e.g. for use for further conver-
sion or other technical purposes,

- Shortfall as at the balance sheet date, for cases where, at the end of a mass
accounting period, existing evidence is not physically matched by sustaina-
ble goods.

8.1 Bookings to accounts of other Member States and third countries

Biofuels and combustible biofuels that are recorded in the Nabisy database and
exported to other countries must be booked out by the economic operators in
Nabisy to the account of the respective country. In the reporting year, 133,753 TJ
(previous year: 127,441 TJ) of biofuels and combustible biofuels were transferred
to accounts of countries inside and outside the European Union.

) . . Jahr 2020
Bookings to accounts of other member states and third countries Jahr oo
. . . anr

by biofuel or combustible biofuel type [T]]
M Jahr 2022
o
38
SN
[e)]
100.000 o
wn
m
NS
80.000 ~
60.000
A
40000 1~ B
(o}
- N ~
g« 5
20.000 @ N DN
- 7N o ®mo N @ — . Mmoo
O — —
> < o > 2 (o) & O R
’&é\ ‘0’\/% Q/{’Q’b ‘Q’b(\ Q‘)\{Q R\Q A ‘Z‘A 195\
2 &t & & L & &
Q)\O Q’,\O .O Nel Qs\
& &
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The following figure only shows the country accounts to which more than
5,000 TJ were booked in at least one comparison year. A complete overview of
the volumes booked out can be found Table 13 on page 80.

The UK (18%), France (17%) and the Netherlands (16%) accounted for the largest
quantities of biofuels and bioliquids derecognised.

Derecognition in member states and third countries [T]] W Jahr 2020
Jahr 2021

M Jahr 2022

S 10888

Belgien 15.802

I 18419
] 1wost

Frankreich 14.073

e 2331
S 13.895

Niederlande 25.765

I 20,891
S 16190

Osterreich 17.324

I 14.880
T 1aa46

Polen 10.478

I 15140
S s

Spanien 4716

I 860
S 10446

Vereinigtes Konigr. 23.126

e 23584

0 5.000 10.000 15.000 20.000 25.000 30.000
Figure 48
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Table 13: Derecognition 2022 of biofuels or bioliquids in Member States and third countries [TJ] *

Derecognition

account
Belgium

Bulgaria
Denmark
Estonia
France
Greece
Ireland

Italy
Croatia
Lithuania
Luxembourg
Netherlands
Norway
Austria
Poland
Romania
Sweden
Switzerland
Slovakia
Slovenia
Spain

Czech Republic
Hungary
United Kingdom
Total

Waste/
Residues

4,431
170
373

26

1,294

103

65

40

374
12,621
261
1,449
298
393
494
435

2,007
3,614
55

412
19,312
48,232

Brassica
carinata Barley
10
58
2
194
<1 24
17
1
26
1
6
2 337

* Differences in the totals are due to roundings
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Grass/
arable
grass

<1

2
2

Maize
502
30
972

563
487
58
21

59
149
5,179

884
266
543
965

63
119

49
39
1,277
12,237

Palm oil
5,095

2

77

<1
1,779

97

171
7,241

Rape-
seed

1,187

181

14,246

11
58
12
188

6,874
8,597
12
117

25

84

12

240
352
328
32,525

Rye

18

74
30

137

Soy
6,858

4,576

152
131
199

72

4,995
3,488

41

138

20

10
1,364
22,049

Sun-
flowers

454

<1

146

601

Sorghum  Triticale

<1

11
1

65
81

74

36
27

305

Wheat
125
34
552

809
12

52
1,783

235
161
144
54
11

141

77

58
446
4,703

Sugar
cane

197

143

1,260
103

93

696

20
25

173

567
3,284

Sugar
beet

12

568

57

126

338

112
397

327

44

111
2,096

Total
18,419
234
2,816
26
23,319
603
164
34
296
478
1,047
20,891
261
14,879
15,140
1,095
2,130
458
91
2,471
3,860
552
901
23,584
133,753



8.2 Emission savings with derecognition booking to country accounts

Almost all of the quantities derecognised to country accounts had lower GHG
savings than the quantities counted towards the German GHG reduction quota.

Comparison of emission savings, quota accounting in Germany = Quotenanr. 2022
and derecognition booking to country accounts 2022 [%] = Ausbuchung 2022

HVO 81,4 | 87,1

FAME 74,9 | 84,3
Bio-Naphtha 83,7 | 79,5
Biomethanol 62,5 | 64,1

Biomethan 95,2 | 127,1
Bio-LNG 87,4 | 107,8

Bioethanol 73,4 | 89,9

Figure 49
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8.3 Derecognition bookings to other accounts

In addition to derecognition to country accounts, the Nabisy electronic database
has further derecognition options for verified quantities that are not or were not
used for energy purposes in Germany. The following figure shows the develop-
ment in three of these other accounts.

Derecognition bookings to other accounts [T]] W Jahr 2020
Jahr 2021
M Jahr 2022
50.000 48.646
40.000
30.000
20.000
9.859
10.000 8.514
3.489 ) o10 5 764

888 831 908
] e BEE O

Entwertung NNw/NTNw — weitere  Unterdeckung zum Bilanzstichtag ~ Verwendung fiir sonstige techn.
Konversion Zwecke

Figure 50
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9. Prospects

Legislative changes and innovations at EU level require national legislation to
be adapted again.

The national implementation of the Renewable Energy Directive (RED II) has
already led to an increase in new economic operators subject to certification
in the area of the Biomass Electricity Sustainability Ordinance in 2022.

Implementing Regulation EU 2022/996 will make specific requirements for
certification schemes and certification bodies binding from 30 December
2023. Certification bodies that must cooperate with a certification scheme
recognised by the EU Commission require accreditation by the national ac-
creditation body. In future, the recognition and monitoring of certification
bodies will require close coordination with the German Accreditation Body
(DAKKS). The Member States are called upon to harmonise and coordinate
their inspection activities vis-a-vis the certification bodies and economic op-
erators in order to proceed as uniformly as possible and to avoid duplicate au-
dits.

When the EU Renewable Energy Directive 2023/2413 (REDIII) comes into
force in November 2023, the group of economic operators subject to certifica-
tion will expand once again. RED III is to be implemented nationally by mid-
2025.

Overall, the resulting requirements will continue to increase the BLE's inspec-
tion workload in the future.
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10. Background data

Table 14: Biofuel types by raw material [TJ]
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Bioethanol
Raw material
2020 2021 2022

\é\l’;sste and resi- 1,661 1748 1,230
Brassica carinata
Fodder beet
Barley 1,034 977 655
Cereal - Whole
plant
Grass/ arable grass
Maize 17,367 14,721 16,526
Palm oil
Rapeseed
Rye 2,111 4,077 1,001
Soy
Sunflowers
Triticale 1,301 1,401 2,532
Wheat 3,562 3,890 4,456
Sugar cane 2,062 2,967 4,131
Sugar beet 429 877 423
Total 29,528 30,656 30,954
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Organic CP-

Bio-LNG Biomethane Biomethanol naphtha FAME HVO HVO Vegetable oil
2020 2021 2022 2020 2021 2022 2020 2021 2022 2021 2022 2020 2021 2022 2020 2021 2022 2020 2020 2021 2022
1 62 110 1,885 2,750 4,678 10 <05 514 1 20 32,975 28,881 41,162 9,228 6,659 16,801 2
73 51 147
2 1
10 45 21
10 14 4
643 610 82
24 22,216 28,520 9,267 34,665 13,066 4,049 1,400 28 8 1
28,274 22,084 22,259 10 26 30 34
26
1,994 4,612 8,679
3,897 629 1,138 142 694 3
27 32 <05
1 62 110 2,577 3,477 4,786 10 <0.5 514 1 44 89,429 84,776 82,652 43,893 19,725 20,991 2,106 54 38 38






Table 16: Biofuels by origin of raw material [TJ]

Africa Asia Australia
Raw material
2020 2021 2022 2020 2021 2022 2020 2021 2022 2020
Waste and residues 648 644 864 17,842 15,428 30,485 14 30 122 24,812

Brassica carinata

Fodder beet 2
Barley 1,034
Cereal - Whole plant 10
Grass/ arable grass 10
Maize 1 18,007
Palm oil 52,975 38,936 12,667 4,214 3,115

Rapeseed 110 11 11 2 6,173 22,160
Rye 2,111
Soy <0.5 70
Sunflowers 4,589
Triticale 1,301
Wheat 3,562
Sugar cane

Sugar beet 456
Total 648 644 864 70,927 54,376 43,163 4,229 3,144 6,297 78,126
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Europe
2021

22,271

977
45
14

15,200

17,255
4,103
299
629
1,401

3,890

908

66,992

2022

30,175

655

21

15,772

15,905

1,001

331

1,284

2,532

4,456

423

72,559

Central America

2020

15

4,842

688

5,547

2021

28

2,571

539

3,138

2022

26

550

1,641

2,217

North America

2020 2021 2022

1,681 777 1,239

27 1 6

1,827 1,604 182

<0.5

3,535 2,436 1,483

South America

2020

749

46

492

1,922

1,375

4,586

2021

924

50

76

87

129

4,313

2,428

8,007

2022

1,605

141

782

123

23

8,343

2,491

13,508



Table 17: Biofuels by origin of raw material [kt]
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Table 18: Biofuels 2022 by place of production [TJ]
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Table 19: Biofuels 2022 by place of production [kt]
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Table 21: Biofuels, raw material from Germany [TJ]

Raw material

Waste and residues
Fodder beet

Barley

Cereal - Whole plant
Grass/ arable grass
Maize

Rapeseed

Rye

Soy

Sunflowers
Triticale

Wheat

Sugar beet

Total
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Bioethanol
2020 2021
303 305
884 856
109 119
537 1,348
145 237
117 449
392 771
2,487 4,086

2022

31

568

216

488

441

723

419

2,886

2021

Bio-LNG Biomethane o FAME
2022 2020 2021 2022 2020 2020 2021 2022
48 16 1,858 2,484 4,249 7,759 7,683 8,711
2 1
10 44 21
2
643 610 82
4 11,396 9,380 5,036
2%
2 8
<0.5
27 32 <0.5
48 16 2,540 3,196 4,354 4 19,155 17,065 13,755

HVO Vegetable oil

2021 2022 2020 2021 2022 2020

10 11 9,920
2
884

10

752
26 30 28 11,426

537

145
117
419

10 11 26 30 28 24,212

Total

2021

10,531

1

856

44

729

9,409

1,374

2

<0.5

237

449

803

24,435

2022

13,017

568

21

298

5,065

488

441

723

419

21,050



Table 22: Biofuels from waste and residues [TJ]

advanced biofuels according to the 38th BlmSchV Annex 1 No.

2 (biomass share of mixed municipal waste)
3 (biowaste from private households)

4 (biomass share of mixed municipal waste)
5 (straw)

6 (liquid manure and sewage sludge)

7 (wastewater from palm oil mills and empty palm fruit bunches)

8 (tall oil pitch)

9 (crude glycerine)

10 (bagasse)

11 (grape marc and lees)

15 (biomass shares of waste and residues from forestry)
16 (other non-food cellulosic material)

Subtotal advanced biofuels

used vegetable oils

Other

Subtotal non-advanced biofuels

Total waste and residues

¢ corrected value
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Year 2020
<0.5
94
1,112
129
184

3,290

47

<0.5

1,433

6,288
29,286
10,188
39,473

45,761

Year 2021
37
59
3,463
302
228

2,835

697

1,495

4
9,119
24,2496
6,733¢
30,982

40,102

Year 2022
120
645
7,310
371
1,886
12,878
38
1,277
234
25
3,431
18
28,235
30,010
6,271
36,281

64,516



Table 23: Biofuels 2022 from waste and residues by origin of raw material [TJ]

advanced biofuels according to the 38th BImSchV Annex 1 No.

2 (biomass share of mixed municipal waste)
3 (biowaste from private households)

4 (biomass share of mixed municipal waste)
5 (straw)

6 (liquid manure and sewage sludge)

7 (wastewater from palm oil mills and empty palm fruit
bunches)

8 (tall oil pitch)

9 (crude glycerine)

10 (bagasse)

11 (grape marc and lees)

15 (biomass shares of waste and residues from forestry)
16 (other non-food cellulosic material)

Subtotal advanced biofuels

used vegetable oils

Other

Subtotal non-advanced biofuels

Total waste and residues
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Africa

31

12

43

730

91

821

864

Asia

1,664

12,847

529

15,039
14,883

563
15,446

30,485

Australia

120

122

122

Europe
120
169
5,569
371

1,848

17

1,265

25
2,771
18
12,173
13,026
4,976
18,002

30,175

Central Amer-  North Amer-

Ica

Ica

476

69

39

21

132

736
26 387
116
26 503

26 1,239

South Amer-

Ica

<0.5

234

243
838
524
1,362

1,605

Total
120
645
7,310
371
1,886
12,878
38
1,277
234
25
3,431
18
28,235
30,010
6,271
36,281

64,516



Table 24: Biofuels 2022 from waste and residues by origin of raw material [TJ]

advanced biofuels according to the 38th BlmSchV Annex 1 No.

2 (biomass share of mixed municipal waste)
3 (biowaste from private households)

4 (biomass share of mixed municipal waste)
5 (straw)

6 (liquid manure and sewage sludge)

7 (wastewater from palm oil mills and empty palm fruit

bunches)

8 (tall oil pitch)
9 (crude glycerine)
10 (bagasse)

11 (grape marc and lees)

15 (biomass shares of waste and residues from forestry)

16 (other non-food cellulosic material)
Subtotal advanced biofuels

used vegetable oils

Other

Subtotal non-advanced biofuels

Total waste and residues
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Africa

12

12

24

24

36

Asia Australia

1,604

6,871

8,475

7,984

456

8,440

16,916

Europe

120

169

5,697

371

1,848

6,007

38

1,265

25

3,431

18

18,990

22,002

5,703

27,705

46,695

Central Amer-

North Amer-  South Amer-

1ca 1ca

476

9
39

234

514 243

112

112

514 355

Total

120

645

7,310

371

1,886

12,878

38

1,277

234

25

3,431

18

28,235

30,010

6,271

36,281

64,516



Biofuels, emissions and emission savings

Table 25
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Table 26: Types of combustible biofuels [TJ]

Types of combustible bio-

fuels

from pulp industry

Bionaphtha
FAME

HVO
Vegetable oil

Total

24,955

1,276

26

4,415

30,673

2021

24,192

975

600

2,162

27,929

Table 27: Biofuels from vegetable oil by raw product [TJ]

Raw material

Palm oil

Rapeseed

Shea

Total

3,237

1,169

4,415

2021

1,665

351

146

2,162

Table 28: Biofuels from palm oil by raw material [TJ]

Source
Guatemala
Honduras
Indonesia
Columbia
Malaysia

Total
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165

254

1,198

99

1,521

3,237

2021

87

823

184

567

1,666

2022

23,493

825

927

865

26,111

2022

450

279

136

865

2022

32

93

151

43

131

450



Biofuels, emissions and emission savings

Table 29
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11. Conversion tables, abbreviations and definitions

Table 30: Conversion of energy units

Energy unit
1 megajoule [MJ]
1 kilowatt hour [kWh]
1 terajoule [TJ]

1 petajoule [PJ]

Table 31: Density/energy contents

Biofuel type/
Types of combustible biofu-

els

Biofuel from
pulp industry

Bioethanol
Bio-LNG
Biomethane
Biomethanol
Bionaphtha
CP-HVO
FAME

HVO
Vegetable oil

uco
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1,000,000,000

Kilowatt
hour [kWh]

0.28
1
280,000

280,000,000

Tonne per cubic metre [t/m?]

1.32

0.79

0.42

0.00072

0.80

0.78

0.78

0.883

0.78

0.92

0.92

Terajoules [TJ]

0.000001
0.0000036
1

1,000

Petajoules [PJ]

0.000000001
0.0000000036
0.001

1

Megajoules per kilogramme
[MJ/kel

27

50

50

20

38

44

37

44

37

37



Table 32: Abbreviations

Abbreviations

36th BImSchV

38th BImSchV

CHP
Biokraft-NachV
BioSt-NachV
Btl-FTD
CP-HVO

DE scheme

EEG
EU scheme

FAME
HVO
LNG

EC Directive
2009/28/EG
(Renewable Energies
Act)

GHG
uco
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Meaning

Thirty-sixth Ordinance on the Implementation of the
Federal Immission Control Act

(Ordinance on the Implementation of the Regulations
of the biofuel quota)

Thirty-eighth Ordinance on the Implementation of the
Federal Immission Control Act

Regulation laying down further provisions to reduce
greenhouse gas emissions from fuels

Combined heat and power plant

Biofuel Sustainability Ordinance

Biomass Electricity Sustainability Ordinance

Btl fuel (biomass to liquid) Fischer-Tropsch-Diesel (FTD)

Co-Processing-Hydrotreated Vegetable Qils

Certification schemes recognised by the BLE in accord-
ance with Article 33 No. 1 and 2 of BioSt-NachV or Bio-
fuels-NachV

Renewable Energy Sources Act

Voluntary scheme in accordance with Article 32 No. 3 Bi-
oSt-NachV or Biokraft-NachV

Fatty acid methyl ester (biodiesel)
Hydrotreated Vegetable Oils

Liquefied Natural Gas

DIRECTIVE 2009/28/EC OF THE EUROPEAN PARLIA-
MENT AND OF THE COUNCIL of 23 April 2009 on the
promotion of the use of energy from renewable sources
and amending and subsequently repealing Directives
2001/77/EC and 2003/30/EC

Greenhouse gas

Used Cooking Oils (used cooking fats and oils)



Table 33: Definitions

Definitions

Biofuel from
pulp industry

Bioethanol

Bio-LNG

Biomethane

Biomethanol

Blending

CP-HVO

FAME

Fischer-Tropsch diesel
("Btl fuel")

HVO

Vegetable oil

Uco
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Meaning

Biofuels from the pulp industry are energy and lignin-
rich by-products during pulp production in the paper
industry.

Bioethanol (ethyl alcohol) is obtained from renewable
raw materials by distillation after alcoholic fermenta-
tion or by comparable bio-chemical methods.

Liquefied biomethane

Biogas is produced as a methane-rich gas from the fer-
mentation of biomass.

Methanol, like BtL fuel, can be produced via synthesis
gas from a wide range of biomass. Methanol can also
be produced by converting crude glycerine.

Addition of e.g. biofuels to fossil fuels (e.g. max. 7% for
diesel)

HVO during joint hydrogenation with mineral oil-
based oils in a refinery process

Biodiesel is the name given to fatty acid methyl ester
(FAME), which is produced by the chemical reaction of
fats and oils with methanol.

synthetic hydrocarbon(s) produced from biomass

Hydrogenated vegetable oil means vegetable oil which
is converted into hydrocarbon chains in a hydrogena-
tion plant by a chemical reaction with hydrogen.
Vegetable oil fuel can be obtained from rapeseed or
other oil plants, with no chemical conversion as with
biodiesel.

UCO are used cooking fats and oils. They can be used
as pure fuel or as a component of FAME.


https://de.wikipedia.org/wiki/Nebenprodukt
https://de.wikipedia.org/wiki/Zellulose
https://de.wikipedia.org/wiki/Papier
https://de.wikipedia.org/wiki/Papier

Table 34: Advanced biofuels

in accordance with the 38th BIm-
SchV

Annex 1 (to Section 1 para. 2 and Section 14 para.
1)
Raw materials for the production of advanced
biofuels pursuant to Section 14 para. 1

1. Algae that have been cultivated on land in tanks or
photobio reactors,

2. biomass content of mixed municipal waste, but
not separated household waste, for which recycling
targets apply in accordance with Article 11 para. 2 a
of Directive 2008/98/EC of the European Parliament
and of the Council of 19 November 2008 on waste
and repealing certain Directives (OJ L 312,
22/11/2008, p. 3), as last amended by Regulation
(EU) 2017/997 (OJ L 150, 14/06/2017, p. 1), as
amended,

3. biowaste as defined in Article 3 para. 4 of Directive
2008/98/EC from private households subject to sep-
arate collection as defined in Article 3 para. 11 of Di-
rective 2008/98/EC,

4. biomass share of industrial waste unsuitable for
use in the food or feed chain, including material from
wholesale and retail trade, agro-food industry and
fisheries and aquaculture industry, and excluding the
raw materials listed in Annex 4.

5. straw,
6. liquid manure/slurry and sewage sludge,

7. wastewater from palm oil mills and empty palm
fruit bunches,

8. tall oil pitch,

9. crude glycerol,

10. bagasse

11. grape marc and lees,
12. nutshells,

13. pods,

14. pitted corn cobs,
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according to the DIRECTIVE (EU)
2018/2001

Part A. Raw materials for the production of bio-
gas for transport and advanced biofuels whose
contribution to the minimum shares referred to in
the first and fourth subparagraphs of Article 25
para. 1 subpara. 1 and 4 may be considered to be
twice their energy content

a) Algae, if cultivated on land in tanks or photobio
reactors;

b) biomass share of mixed municipal waste, but not
separated household waste, for which recycling tar-
gets apply according to Article 11 para. 2 lit. a of Di-
rective 2008/98/EC,

c) biowaste as defined in Article 3 para. 4 of Directive
2008/98/EC from private households subject to sep-
arate collection as defined in Article 3 para. 11 of the
same Directive,

d) biomass share of industrial waste unsuitable for
use in the food or feed chain, including material from
wholesale and retail trade, agro-food industry and
fisheries and aquaculture industry, and excluding the
raw materials listed in Part B of this Annex.

e) straw;
f) liquid manure/slurry and sewage sludge;

g) wastewater from palm oil mills and empty palm
fruit bunches;

h) tall oil pitch;

i) crude glycerol;

j) bagasse;

k) grape marc and lees,
1) nutshells;

m) pods;

n) pitted corn cobs;



further 38th BImSchV

15. biomass share of wastes and residues from for-
estry and forest-based industries, i.e. bark, twigs,
pre-commercial forestry wood, leaves, needles, tree
tops, sawdust, black liquor, brown liquor, sludge, lig-
nin and tall oil;

16. other non-food cellulosic material as defined in
Article 2 No. 42 of Directive 2018/2001/EU, as
amended,

17. other lignocellulosic material as defined in Article
2 No. 41 of Directive 2018/2001/EU, as amended,
except sawnwood and veneer logs.

Annex 4 (to Section 13a) Raw materials for the
production of biofuels pursuant to Section 13a

1. Used vegetable oils,

2. animal fats classified in categories 1 and 2 of Reg-
ulation (EC) No 1069/2009 of the European Parlia-
ment and of the Council of 21 October 2009 laying
down health rules concerning animal by-products
not intended for human consumption and repealing
Regulation (EC) No 1774/2002 (Animal by-products
Regulation) (OJ L 300, 14/11/2009, p. 1).
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further DIRECTIVE (EU) 2018/2001

0) biomass share of wastes and residues from for-
estry and forest-based industries, i.e. bark, twigs,
pre-commercial forestry wood, leaves, needles, tree
tops, sawdust, black liquor, brown liquor, sludge, lig-
nin and tall oil;

p) other non-food cellulosic material;

q) other lignocellulosic material except sawnwood
and veneer logs.

Part B. Raw materials for the production of biofu-
els and biogas for transport whose contribution
to the minimum shares referred to in the first and
fourth subparagraphs of Article 25 subpara. 1 is
limited and may be considered to be twice their
energy content

a) Used vegetable oils;

b) animal fats classified in categories 1 and 2 of Reg-
ulation (EC) No. 1069/2009.
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