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1 INTRODUCTION

This note serves to summarise the findings under Task 1 “Review of calculation
methods applicable in the EU ETS for the CBAM goods” of the project “Study on
analytical methods for the calculation of embedded emissions in goods under
the CBAM scope” for the European Commission (DG TAXUD).

The CBAM (Carbon Border Adjustment Mechanism) is intended as an environ-
mental policy instrument, in particular for mitigating the risk of carbon leakage
in industries covered by the EU ETS (EU Emission Trading System). It should
thereby support the mitigation of greenhouse gas (GHG) emissions. The princi-
ple of the CBAM is to subject goods imported into the EU to a carbon price
equivalent to that applied within the EU. Producers inside the EU are affected by
the CO; price in place due to the EU ETS. Producers outside the EU who export
products into the EU will face CO, costs from the CBAM that are closely reflect-
ing the situation of the EU ETS. This can only be achieved if not only the CO;
price is similar to the one in the EU ETS', but it also requires that the rules for
determining the GHG emissions of the relevant industries are as similar to the
EU ETS rules as possible. However, since in the case of CBAM non-EU operators
of industrial installations have to perform emissions monitoring, it should be ex-
plored to what extent already existing monitoring rules (such as contained in
ISO standards) can be adapted to the requirements of the CBAM.

The paper starts by discussing the concept and definition of “Embedded emis-
sions” for the use in the CBAM Regulation in chapter 2. For this purpose, it is an-
alysed if the concept of a Carbon Footprint of Products (CFP) as departing point
would be useful, and which parts of a CFP would be covered by the EU ETS. As it
will be shown, for establishing comparable carbon costs for both producers un-
der the EU ETS and producers outside the EU, but covered by the CBAM, those
elements of the CFP covered by the EU ETS (i.e. a very specific form of a partial
CFP?) should be considered “embedded emissions” of the products covered by
the CBAM.

Chapter 3 thereafter discusses the principles that will be needed to set up a sys-
tem for MRV (Monitoring, Reporting and Verification) for embedded emissions.
In section 3.3, general principles for MRV in CBAM context are developed. These
are deducted mainly from the EU ETS, but as it will be shown in section 4, they
are not so different from other GHG monitoring systems. Then, in section 3.4
the monitoring methods required are presented, again building on the EU ETS
legal framework, followed by an outline of step-by-step calculation rules for the
CBAM in section 3.5. Adding to the principles of MRV, section 3.6 deals with the
requirements for system boundaries. For completing this chapter, section 3.7
discusses lessons that can be learned from the EU ETS compliance cycle, and

' This will be achieved by linking the price of the CBAM certificates closely to the actual market
price of EU ETS allowances.

2 Taking into account concepts of ISO 14067
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closes with considerations about a governance system which could be built on
the experience from the RED Il (Renewable Energy Directive).

Next, chapter 4 provides an overview of the already existing legal framework for
MRV in the EU ETS and what can be learned from it for the CBAM. The chapter
also explores to what extent international standards or MRV rules from other
carbon pricing systems can supplement or partly replace rules on EU ETS basis,
as it may be helpful for the CBAM if a carbon pricing system or a mandatory
MRV requirement is in place in a country where goods for the export to the EU
are produced.

Chapter 5 presents then an overview of the production processes and value
chains for the sectors and goods to be included in the scope of the CBAM. For
these, detailed rules on system boundaries will have to be developed during the
following project task.

Purpose of this document: This note was developed for discussion of the
general approach to determining embedded emissions with stakeholders. It
may furthermore be considered a useful input to any impact assessments to
improve the CBAM Regulation at a later point in time.

Note on the temporal context of this note:

The overwhelming part of this note was drafted before the provisional politi-
cal agreement by the European Parliament and the Council was reached (on
13 December 2022). It is therefore referring to the Commission proposal® of
14 July 2021 as the main basis for the discussion. However, where necessary
or more useful, reference is made to the provisional text* of the CBAM Regu-
lation following the provisional political agreement. The latter must still be
confirmed by ambassadors of the EU Member States, and by the European
Parliament, and adopted by both institutions (and published in the Official
Journal of the EU) before it is final.

3 Proposal for a Regulation of the European Parliament and of the Council establishing a
carbon border adjustment mechanism, COM/2021/564 final; https://eur-lex.europa.eu/legal-
content/en/TXT/?uri=CELEX:52021PC0564

4 https://data.consilium.europa.eu/doc/document/ST-16060-2022-INIT/en/pdf
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2 EMBEDDED EMISSIONS AND CARBON
FOOTPRINT

As a starting point for deciding on the concept of “embedded emissions”, it was
already found in DG TAXUD's previous study® that it should be built on the prin-
ciples and requirements for a carbon footprint of products (CFP). As it was also
stated in section 5.2.2 of that study, a very specific type of “partial CFP" would
have to be defined in order to make the resulting “CBAM obligation” (embedded
emissions expressed as number of CBAM certificates to be surrendered) com-
parable to the carbon costs incurred when the same production processes
would take place in the EU, i.e. to the “EU ETS obligation” (expressed as number
of EU ETS allowances (EUASs) to be surrendered along the same value chain as
the product under consideration).

In order to make this line of argumentation better accessible to readers coming
from the LCA® and CFP perspective (using in particular ISO 14067:2018” and the
European PEF® standard), in the following sections we will briefly discuss the
reasoning which lead to the existing definition of embedded emissions as it is
given in the Commission proposal for the CBAM Regulation? (in this document
referred to simply as “the CBAM Regulation” or “the Commission'’s proposal”).

2.1 Concepts of carbon footprints of products

A carbon footprint of a product is usually understood as an amount of GHG-
emissions (expressed as kg or t CO.e) per declared unit, e.g. a tonne of good, or
per a specific unit of service (a functional unit’). It is understood to be based on

5 Ramboll, DIW, Umweltbundesamt at al. 2022, Study on the possibility to set up a carbon
border adjustment mechanism on selected sectors (Study for DG TAXUD),
https://op.europa.eu/en/publication-detail/-/publication/c274955e-b16b-11ec-83e1-
01aa75ed71al1/language-en/format-PDF/source-search

6 Life Cycle Assessment

7 1SO 14 067:2018 - Greenhouse gases - Carbon footprint of products - Requirements and
guidelines for quantification

8 PEF is the Product Environmental Footprint (which has a much wider perspective than a CFP.
However, a CFP is a subset of a PEF. For details see “Recommendation on the use of
Environmental Foot-print methods”
https://environment.ec.europa.eu/publications/recommendation-use-environmental-
footprint-methods_en

9 Proposal for a Regulation of the European Parliament and of the Council establishing a
carbon border adjustment mechanism, COM/2021/564 final; https://eur-lex.europa.eu/legal-
content/en/TXT/?uri=CELEX:52021PC0564
Impact assessment: SWD/2021/643 final https://eur-lex.europa.eu/legal-
content/EN/TXT/?uri=CELEX%3A52021SC0643&qid=1657361755832

0 Functional units are used where different options for a service are to be compared, e.g.
comparison of a number of uses of recyclable goods against the same number of single-use
goods.
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a life cycle perspective covering all significant emissions from upstream and
downstream processes (called life cycle stages), such as:

® mining of raw materials;

e manufacture of materials and intermediate products needed for the man-
ufacture of the product;

e transport of raw materials and interim products to the site of the produc-
tion process;

e the production process - including all relevant upstream processes (e.g.
provision of the amount of energy required);

e transport of the product to the consumer;
e the use stage;

e end-of-life stage of the product (collection, refurbishment, re-use, recy-
cling, disposal).

The international standard ISO 14067 (“Greenhouse gases - Carbon footprint of
products - Requirements and guide-lines for quantification”) is commonly ac-
cepted as the indispensable rulebook to be followed. It builds on ISO 14040
(“Environmental management - Life cycle assessment - Principles and frame-
work”) and ISO 14044 (“Environmental management - Life cycle assessment -
Requirements and guidelines”). However, as standards are not freely available,
and not always easy to translate into the concrete rules to be followed by users,
a more popular source of information is the “GHG Protocol”. In the EU, the
PEF® is considered the most important and comprehensive standard (with over-
all strong compatibility to the ISO standards mentioned).

By and large, requirements are comparable in these systems. However, it would
be misleading to state that application of these standards alone led to harmo-
nised and unambiguous ways to calculate a carbon footprint. The standards
and guidance documents present a framework of requirements, but leave the
user with significant flexibility and still allow - or even require - a plethora of
methodological choices (e.g. decisions on specific allocation procedures along
the value chain or generic sources for the integration of background data) for
solving specific issues before the carbon footprint result can be expressed.
Therefore all systems require extensive reporting to make the underlying as-
sumptions and data sources transparent for meaningful interpretation. Against
these requirements it has to be kept in mind that for the CBAM - just like for the

" Developed by World Resources Institute (www.wri.org) and World Business Council for
Sustainable Development (www.wbcsd.org).

Umweltbundesamt @ Version 2, Vienna, 30 January 2023 | 7


http://www.wri.org/
http://www.wbcsd.org/

Discussion note - Embedded emissions and carbon footprint

EU ETS - the aim is to come up with one exact figure'? for the number of certifi-
cates to be surrendered. Hence, rules are required to ensure that the producer
of goods under the CBAM can come up with exactly such figure.

For making data of different life cycle assessment quantifications comparable
(comparable between products of different producers, but also comparable
across systems, like in this case CBAM and EU ETS), it is required to have com-
mon definitions of system boundaries (product definition and production pro-
cess boundaries). The setting of system boundaries includes a definition of
which parts of the installation producing the goods have to be included in the
emission monitoring, and which raw materials, fuels, and energy flows to or
from the production process. It is furthermore important to clarify which up-
stream processes (production of precursor materials) and further processing
steps (e.g. rolling or casting, cleaning and coating of steel products) are included
within the system boundaries. For the CBAM, such product definitions need to
be set such that they are aligned with the CN codes which define the CBAM's
scope. Further clarification is required for several practical issues such as the
treatment of “allocation”’® and recycling. Therefore, for making carbon foot-
prints comparable, it is indispensable that “Product Category Rules” (PCRs)
are defined'. Only if such rules are so stringent that every user has to choose
the same [narrow range of] approaches, it will be possible to simply state a CFP
as “x t CO,e per t product”, as it is needed for a credible CBAM. Without clear,
credible and verifiable requirements from PCRs, the situation would be almost
as if every retailer could choose the rate of VAT freely from a range given by the
country’s tax legislation.

2 Even although a certain uncertainty would be result of the monitoring methodology, the
CBAM - like the EU ETS - would require reporting of only one exact figure that can be
equalled by a number of certificates (i.e. “123"), and not a scientifically correct reporting
giving the relevant uncertainty range (e.g. 123.5 + 0.1). Also the uncertainty range stemming
from choosing certain assumptions would not be reported, as these assumptions would be
laid down either in the MRV rules themselves or in the monitoring plan (if applicable) of the
operator.

'3 In the carbon footprint community, “allocation” is the term used for describing the fact that
in case of simultaneous production of several goods, emissions of the production process
must be split and assigned to the different products. A typical example is the co-production
of phenol and acetone through the Hock process. However, since this document is intended
for readers coming from the EU ETS perspective, where “allocation” refers to the handing
out of allowances, we use in this document the term “attribution” of emissions to products,
which is in line with the terminology of EU ETS free allocation rules.
4 1SO 14067 defines:
® ‘product category”: group of products that can fulfil equivalent functions;
® ‘product category rules’ (PCR): set of specific rules, requirements and guidelines for
developing Type Il environmental declarations and footprint communications for one
or more product categories;

® ‘carbon footprint of a product - product category rules’ (CFP-PCR): set of specific rules,
requirements and guidelines for CFP or partial CFP quantification and communication
for one or more product categories.
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2.2 Coverage of the EU ETS as basis for the CBAM

For the purpose of determining CBAM embedded emissions at product level,
the starting point are emissions of an installation. In this regard, some similari-
ties can be observed with corporate carbon footprints as opposed to the product
carbon footprints discussed above. However, “corporation” is a possibly much
bigger entity than an “installation” which is the regulated entity in the EU ETS. A
corporation can include many installations in different countries, and may in-
clude various activities not included in the EU ETS. Hence, corporate environ-
mental footprint standards' will not match the requirements of the CBAM with-
out further clarification of boundaries. The EU ETS' own rules therefore need to
be used as indispensable guiding principle for further discussion in this docu-
ment.

The system boundaries of emissions covered by the EU ETS are narrower than
those in a (corporate or product) carbon footprint. Consequently, if a carbon
footprint were considered as basis for the CBAM obligation, for making it com-
parable to the EU ETS, the narrower of the two options would have to be ap-
plied for achieving consistency. This would come with the advantage of having
boundaries which are clearly defined in robust legislation at the EU level (which
means they are harmonised across all Member States'®). It could also be inter-
preted as the EU ETS would have to form the starting point for appropriate
product category rules for the carbon footprint to be used.

' In particular the Commission’s OEF (Organisation Environmental Footprint, see Annexes 3
and 4 of the PEF Standard, see footnote 8); ISO 14064-1 “Greenhouse gases - Part 1:
Specification with guidance at the organization level for quantification and reporting of
greenhouse gas emissions and removals” or the GHG protocol corporate standard.

6 In this document, “Member States” (MS) refers to all 27 EU Member States and the EFTA
countries applying the EU ETS (Iceland, Norway and Liechtenstein).
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The EU ETS is a system which regulates only the direct GHG emissions from sta-
tionary activities (partially corresponding to “Scope 1""7) of an industrial'® instal-
lation. However, indirect emissions (“Scope 2") are included in the EU ETS, insofar
as the costs of allowances of electricity and other purchased energy (heating,
cooling) are passed on from installations covered themselves by the EU ETS to
the installation consuming this energy. The same is true for emissions included
in materials consumed in an installation but produced by other installations, to
the extent those are produced in installations themselves covered by the EU
ETS. These materials (referred to as “precursor materials” in this document)
would be considered to be part of “Scope 3" under the GHG protocol. However,
downstream emissions (emissions from the use and end-of-life) of the products,
which are also included in scope 3, are entirely outside the scope of the EU ETS.
Neither are emissions included from transport of materials between sites or
from processes further upstream (in particular from mining, as mining opera-
tions are usually not performed in EU ETS installations'). Figure 1 and Table 1
provide an overview of this situation.

7 The differentiation between scope 1, scope 2 and scope 3 emissions was introduced by the
“GHG Protocol” (https://ghgprotocol.org/corporate-standard). However, the definition in
particular of scope 2 is sometimes unclear (whether it includes “indirect” emissions only
from electricity or also from imported heating and cooling). For the purpose of this
document, we consider the definitions as given on page 28 of the “Scope 3 standard” of the
GHG Protocol (https://ghgprotocol.org/standards/scope-3-standard) as the most useful:
® Scope 1: Emissions from operations that are owned or controlled by the reporting
company, e.g. emissions from combustion in owned or controlled boilers,
furnaces, vehicles, etc.; emissions from chemical production in owned or
controlled process equipment.

® Scope 2: Emissions from the generation of purchased or acquired electricity,
steam, heating, or cooling consumed by the reporting company, e.g. use of
purchased electricity, steam, heating, or cooling.

® Scope 3: All indirect emissions (not included in scope 2) that occur in the value
chain of the reporting company, including both upstream and downstream
emissions, e.g. production of purchased products, transportation of purchased
products, or use of sold products.

Note: The definition of scope 1 is not restricted - as required by the EU ETS - to stationary
emission sources.

A simpler concept of definitions (and possible more compatible with CBAM needs) are the

definitions by ISO 14064-01:

® Direct GHG emission: GHG emission from GHG sources owned or controlled by
the organization;

® Indirect GHG emission: GHG emission that is a consequence of an organization’s
operations and activities, but that arises from GHG sources that are not owned or
controlled by the organization.

In this context, “industrial” refers not to a particular economic sector, but to the installation’s
size, i.e. pilot plants or facilities at research level are excluded. Industrial installations hence
include the power sector (i.e. production of electricity, heating and cooling).

' There are a small number of installations in the EU ETS which have reported a NACE code of
a mining sector. These are, however, non-typical cases. Hence the minimal advantage of
non-EU mining activities staying outside the CBAM is considered justifiable.
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Table 1: Comparison of scope definitions in EU ETS and proposed CBAM, compared to the ISO and GHG Protocol
terms
Parameter 1SO 14064-1 GHG EU ETS CBAM%
(Annex B) protocol
“Direct emissions” Category 1 Scope 1 Subject to system “Emissions from the pro-
(stationary) boundaries of each EU duction processes of
ETS installation goods including emis-
sions from the produc-
tion of heating and cool-
ing consumed during the
production processes, re-
gardless of the location of
the production of the
heating and cooling”
“Direct emissions” Outside the scope Outside the scope
(mobile, e.g. forklift,
cars)
“Indirect emissions”
(upstream)
of heating/cooling Category 2 Scope 2 Covered if produced in Included under “direct
imported an EU ETS installation emissions”
of electricity im- "Emissions from the pro-
ported duction of electricity,
which is consumed dur-
ing the production pro-
cesses of goods, regard-
less of the location of the
production of the con-
sumed electricity”
of fuels imported Category 3 Scope 3 Outside the scope
Transport Outside the scope Outside the scope
of (precursor?’) ma- Category 4 Covered if produced in To the extent relevant
terials imported an EU ETS installation precursors are defined
as relevant in imple-
menting act
“Indirect emissions” Category 5 Outside the scope Outside the scope

(downstream and other,
e.g. use of product, end-
of-life emissions)

20 Based on provisional text, see footnote 4.

21 “precursor” is used here within the meaning “a material (simple or complex good) which has

embedded emissions other than zero, and is defined as relevant by the system boundaries

of other complex goods as defined in the relevant implementing act. Consequently, mined

or harvested raw materials and fuels would not fall under the definition of “precursor”, and

neither intermediates which would have embedded emissions not equal to zero, but which

are considered insignificant for the calculation of embedded emissions of a specific good.
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These considerations are reflected in the Commission proposal for the CBAM in
the definitions of direct and indirect emissions, and in its Annex lll which lays
down the basic calculation approach, which in particular requires taking into ac-
count precursor materials. However, at this point in time, two points remain un-
defined:

e A political decision is to be made whether indirect emissions will be in-
cluded in the calculation of the embedded emissions of goods, following a
report from the Commission before the end of the CBAM transitional pe-
riod and how this would take place, and

® Most technical details are to be defined later in an implementing act. This
includes details on system boundaries (in particular which precursor mate-
rials are relevant), but also all kinds of requirements for the monitoring of
emissions at the level of installations and the rules for attributing’ emis-
sions to the different goods produced in those installations.

Note: This document serves as input to a wider discussion which aims to
support the development of the said implementing act.

Figure 1: Comparison of product environmental footprint, product carbon footprint, and the specific partial car-
bon footprint that should be used for determining embedded emissions in the CBAM. These are basi-
cally defined by what would be covered by the EU ETS.
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2.3 Compatibility of Embedded emissions and ISO 14067

As has already been stated in the introduction section, the CBAM aims at put-
ting the imports of goods at an equal footing with goods produced under the
EU ETS as far as carbon costs are concerned. As installations under the EU ETS
surrender allowances for their emissions based on their annual emissions re-
ports, CBAM importers will have to surrender CBAM certificates corresponding
to the embedded emissions of the imported goods. It was argued in DG
TAXUD's previous study that those embedded emissions are by their nature a
specific partial carbon footprint of these goods, and that stringent product cate-
gory rules? will be required, to which this document aims to contribute. In this
section, an attempt is made to elaborate on the compatibility between “embed-
ded emissions” as defined in European legislation on the one hand, and a car-
bon footprint which is exclusively based on international standards (in particu-
lar ISO 14067). Necessary differences between these approaches will also be
identified.

In line with general carbon footprint methods, work has to start by defining the
goal and scope of the carbon footprint study. In the case of embedded emis-
sions, the goal is to cover the same emissions that would be covered by the EU
ETS, if the producer were situated in the EU. Therefore, emissions monitoring
approaches should also be compatible to those of the EU ETS, as well as the
methods to attribute installations’ emissions to all goods produced.

As the goal is “comparability of systems”, we asses here how the requirements
of Annex B (“Comparison based on the CFP of different products”) of ISO 14067
can be met by the concept of embedded emissions (Table 2).

Table 2 clearly demonstrates that by applying the requirements of ISO 14067,
the rules for the CBAM must closely follow those of the EU ETS, as otherwise
comparability would not be given. While this leads inevitably to a certain loss of
flexibility as compared to a mere application of ISO 14067, it comes with great
advantages, such as clarity of rules, and reliability in comparing data of various
sources (i.e. of different producers of the same goods around the world). Never-
theless, that table also shows that the approach is overall compatible with I1SO
14067. Hence, if third-party verifiers are accredited pursuant to ISO 14065 with
an accreditation scope including CFP statements pursuant to ISO 14067, they
could be qualified to verify also data under the CBAM Regulation (taking into ac-
count, however, that ISO 14065 is programme-neutral and requires competence
for system specific rules, which would be in this case the legislation for the
CBAM).

22 For some elements which have more similarities to corporate carbon footprints, “sector
rules” would be needed.

Umweltbundesamt @ Version 2, Vienna, 30 January 2023 | 13



Discussion note - Embedded emissions and carbon footprint

Table 2: Requirements to Requirement of Annex B of ISO 14067 How this requirement can be met in
ensure comparable CFP the CBAM
results, as applied to the The following criteria shall be applied for the goal and scope definition phase:
deve/opmen't of embed- a) the product category definition and Product categories are given by the CN
ded emissions rules description (e.g. function, technical per- code given in Annex | of the CBAM Regu-
formance and use) are identical lation. The CN classification is well es-
tablished and allows clear identification
of goods.

Where necessary, the implementing act
pursuant to Article 7(6) may refine the
classification by identifying sub-groups
of the CN classes. E.g., Annex | lists CN
3102 (mineral fertilizers). The imple-
menting act will have to set separate re-
quirements for sub-category 3102 10
(Urea) and 3102 30 (Ammonium Ni-
trate), etc., because relevant production
routes are different and require specifi-
cation regarding system boundaries and
calculation rules, etc.

Furthermore this discussion note identi-
fies in chapter 5 some sector-specific
additional reporting requirements
where CN-codes are not sufficient to
identify product types.

b) the functional unit is identical Functional?®® units are not appropriate
for the CBAM, but “declared units”, ex-
pressed as tonnes of product.

c) the system boundary is equivalent The implementing act pursuant to Arti-
cle 7(6) of the CBAM Regulation will
serve as product category rules which
define the system boundaries.

d) the description of data is equivalent The implementing act will contain rules
for monitoring and calculation methods
(similar to the EU ETS Monitoring and
Reporting Regulation (MRR), which allow
only specific methods and set minimum
requirements, making monitored emis-
sions overall comparable across all in-
stallations.

e) the criteria for inclusion of inputs and The criteria will be contained in the im-

outputs are equivalent plementing act, which is legally binding.
CBAM rules will reflect the rules of the
EU ETS.

2.

w

The carbon footprint standards can be applied to compare the carbon footprint of things
that can be used to achieve the same service (e.g. a hand dryer can be compared against
reusable towels and disposable towels, where a “functional unit” could be defined e.g. as “10
times daily hand drying over 1 year”). For CBAM or EU ETS purposes, functional units could
be e.g. “building materials for one single family house”, in order to compare the
performance of bricks, concrete and wood as building materials. However, in CBAM and EU
ETS such comparisons are not foreseen, as their impact would result from the carbon costs
impacting the overall building costs. But the CBAM would require the emissions as “per
tonne material”, which is a “declared unit” in the ISO's vocabulary.
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Requirement of Annex B of ISO 14067

How this requirement can be met in
the CBAM

f) the data quality requirements (e.g.
coverage, precision, completeness, rep-
resentativeness, consistency and repro-
ducibility) are the same

Requirements will be legally binding, as
they will be in the implementing act.

CBAM rules will reflect the MRV rules of
the EU ETS.

g) assumptions especially for the use
stage and the end-of-life stage are the
same

Like in the EU ETS, these stages will be
excluded, hence consistency is given.

h) specific GHG emissions and removals
(e.g. due to LUC? or electricity use) are
treated identically

Emissions will be treated the same. The
applicable values for GWP (Global
Warming Potential) to calculate CO;
equivalents will be given in the imple-
menting act, too (consistent with the
MRR). LUC is not relevant. GHG emission
abatement due to CCS and CCU as well
as emissions from biomass combustion
(i.e. zero-rating in the case of sustaina-
ble biomass) will be treated as in the EU
ETS. Calculation rules on electricity use
will be given in the act. Its treatment de-
pends on political decisions (i.e. inclu-
sion of indirect emissions) to be made
soon.

i) the units are identical

All MRV rules for the EU ETS and the
CBAM will build on the Sl unit system,
GWP values will be defined, etc.

The following criteria shall be applied for the life cycle inventory and LCIA? phase:

- the methods of data collection and data
quality requirements are equivalent

- the calculation procedures are identical;

- the allocation of the flows is equivalent

- the applied GWPs are identical.

The rules applicable for the CBAM will
be developed based on EU ETS rules,
hence equivalence will be ensured.

24 Land Use Change

% Life Cycle Impact Assessment
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3 MRV PRINCIPLES FOR THE CBAM

3.1 The EU ETS as a blueprint

This section is meant to give an overview of the starting point for this document
- the legislative framework of the EU ETS - and to provide a central summary of
relevant sources frequently cited in this document.

The legal framework for Monitoring and Reporting, Verification and Accredita-
tion (MRVA) is provided by Articles 14 and 15, and Annexes IV and V of the EU
ETS Directive?®:

e The MRR (Monitoring and Reporting Regulation)?’, which makes use of
some elements of the RED 1128 regarding the sustainability of biomass;

e The AVR (Accreditation and Verification Regulation)?.

While these Regulations concern the monitoring and reporting of emissions,
further monitoring rules are found in the free allocation rules as to how to at-
tribute those emissions to individual products. The free allocation rules there-
fore form an important input to this study, not least due to the rules included
on splitting the installation into sub-installations for the sake of attributing
emissions to the goods produced. The FAR furthermore contain a hierarchy of
approaches to monitoring which may be more pragmatic that the tier system of
the MRR. The approach for attributing emissions to products (or “sub-installa-
tions”) is further discussed in section 3.5.2. Relevant implementing and dele-
gated acts are:

e The Free Allocation Rules for EU ETS phase 4 (“FAR")*°;

% Directive 2003/87/EC of the European Parliament and of the Council of 13 October 2003
establishing a system for greenhouse gas emission allowance trading within the Community
and amending Council Directive 96/61/EC, amended several times. Download of the
consolidated version: https://eur-lex.europa.eu/eli/dir/2003/87/2020-01-01

27 Commission Implementing Regulation (EU) 2018/2066 of 19 December 2018 on the
monitoring and reporting of greenhouse gas emissions pursuant to Directive 2003/87/EC of
the European Parliament and of the Council and amending Commission Regulation (EU) No
601/2012, consolidated version: http://data.europa.eu/eli/reg_impl/2018/2066/2022-01-01

2 Directive (EU) 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 (recast); https://eur-
lex.europa.eu/eli/dir/2018/2001/0j

2 Commission Implementing Regulation (EU) 2018/2067 of 19 December 2018 on the
verification of data and on the accreditation of verifiers pursuant to Directive 2003/87/EC of
the European Parliament and of the Council, Consolidated version:
http://data.europa.eu/eli/reg_impl/2018/2067/2021-01-01

30 Commission Delegated Regulation (EU) 2019/331 of 19 December 2018 determining
transitional Union-wide rules for harmonised free allocation of emission allowances
pursuant to Article 10a of Directive 2003/87/EC of the European Parliament and of the
Council, http://data.europa.eu/eli/reg_del/2019/331/0j
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e ALC (Allocation Level Change) Regulation®';
e The “carbon leakage list” for phase 4 of the EU ETS??;
e Benchmark values for phase 4 of the EU ETS3;

Guidance material referred to in this document can be found here:

e Guidance on MRR and AVR: https://ec.europa.eu/clima/eu-action/eu-emis-
sions-trading-system-eu-ets/monitoring-reporting-and-verification-eu-ets-
emissions_en

e Guidance on benchmarking and free allocation rules: https://ec.eu-
ropa.eu/clima/eu-action/eu-emissions-trading-system-eu-ets/free-alloca-
tion_en

e Guidance on the interpretation of the scope of the EU ETS: https://ec.eu-
ropa.eu/clima/system/files/2016-11/guidance_interpretation_en.pdf

3.2 Definitions

Because the definitions of “scope 1, 2 and 3" do not match well the needs of the
CBAM, the Commission proposal uses the terms “direct emissions” and “indirect
emissions”. The definitions were slightly modified thereafter, and the agreed
CBAM Regulation uses the following definitions, which are in line with how they
are used throughout this document:

‘direct emissions’ mean emissions from the production processes of goods, including
emissions from the production of heating and cooling consumed during the produc-
tion processes, regardless of the location of the production of the heating and cool-

ing.

‘indirect emissions’ mean emissions from the production of electricity, which is con-
sumed during the production processes of goods, regardless of the location of the
production of the consumed electricity.

Note that these definitions provide clarity in terms of electricity being itself a
product which has its own “attributed emissions” (compare section 3.5.2). Fur-
thermore the term “embedded emissions”, as understood for the purpose of
this discussion note, could be defined as follows:

31 Commission Implementing Regulation (EU) 2019/1842 of 31 October 2019 laying down rules
for the application of Directive 2003/87/EC of the European Parliament and of the Council as
regards further arrangements for the adjustments to free allocation of emission allowances
due to activity level changes http://data.europa.eu/eli/reg_del/2019/331/0j

32 Commission Delegated Decision (EU) 2019/708 of 15 February 2019 supplementing Directive
2003/87/EC of the European Parliament and of the Council concerning the determination of
sectors and subsectors deemed at risk of carbon leakage for the period 2021 to 2030;
http://data.europa.eu/eli/dec_del/2019/708/0j

33 Commission Implementing Regulation (EU) 2021/447 of 12 March 2021 determining revised
benchmark values for free allocation of emission allowances for the period from 2021 to
2025 pursuant to Article 10a(2) of Directive 2003/87/EC of the European Parliament and of
the Council, http://data.europa.eu/eli/reg_impl/2021/447/0j
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‘embedded emissions’ mean direct emissions released during the production of
goods and indirect emissions from the production of electricity consumed during the
production processes, calculated in accordance with the methods set out in Annex Il
and further specified in the implementing acts adopted pursuant to Article 7(6).

The reference to the implementing act pursuant to Article 7(6) effectively means
that precursors are to be taken into account for the calculation of embedded
emissions where they are explicitly defined as relevant within that implement-
ing act. For the purpose of this discussion note we implicitly use the following
definition (not contained in the CBAM Regulation):

‘Relevant precursor material’ means a simple or complex good which has embedded
emissions not equal zero when applying the methods set out in Annex Ill, and which
is identified [in the implementing act pursuant to Article 7(6)] as being within the sys-
tem boundaries for the calculation of embedded emissions of a complex good.

3.3 General principles

All MRV systems apply certain principles, whether they are mentioned explicitly
in their applicable rule books or not. In this section we list principles which
should be applied for the monitoring, reporting and verification of embedded
emissions in the definitive period of the CBAM. To the extent possible, they
should also apply in the transitional phase.

The proposed principles go partly back to IPCC guidelines for preparation of na-
tional GHG inventories, but are presented here with the meaning they are given
by the MRR for the EU ETS. Some further principles are added for taking into ac-
count the carbon footprint nature of embedded emissions, taking into account
ISO 14067, and additional ones for making the EU ETS and CBAM as comparable
as possible.

1. [MRR] Completeness: For achieving consistency with the EU ETS, an installa-

tion that produces goods to be exported to the EU and falling within the
scope of the CBAM, the operator of that installation will have to define the
installation boundaries, and in particular the list of relevant “source streams”
as complete as required under the EU ETS. “Source streams” means fuels
and raw materials which lead to GHG emissions during the process, and
therefore have to be monitored in quantity and quality. An exception may be
possible for source streams which are not used for the production of goods
falling under the CBAM (e.g. if an installation produces fertilizers and other
inorganic chemicals, the processes for the other chemicals do not have to be
monitored, provided the quantities of source streams used in fertilizer pro-
duction can be accurately determined.
The second aspect of completeness is that the system boundaries set in the
implementing act for each good's embedded emissions need to be applied.
This will cover the relevant processing steps and relevant precursor materi-
als.
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As a third aspect, completeness should also be read as “avoiding double
counting” of the same emissions.

2. [MRR] Consistency and comparability: MRR Guidance Document No.1
(“GD1")3* elaborates: “Time series® of data need to be consistent throughout the
years. Arbitrary changes of monitoring methodologies are prohibited. This is why
the monitoring plan (MP) has to be approved by the competent authority, such as
also significant changes to the MP. Because the same monitoring approaches are
defined for all installations, from which they may choose using the tier system,
the data created is also comparable between installations.” Note that for the
CBAM, it is not yet decided if monitoring plans will be required, but having
an MP in place (even if on a voluntary basis) can be considered best practice
for applying this principle and strongly simplifies verification.

However, the legislation will have to ensure that CBAM embedded emissions
are comparable to the EU ETS emissions, and prevent operators from
making arbitrary choices that result in lower embedded emissions. To en-
sure comparability, the specific EU ETS provisions on CCU/CCS and biomass
combustion need to be taken into account to the extent possible.

3. [MRR]: Transparency: GD1 explains: “All data collection, compilation and cal-
culation must be made in a transparent way. This means that the data itself, the
methods for obtaining and using them (in other words: the whole data flow) have
to be documented transparently, and all relevant information has to be securely
stored and retained allowing for sufficient access by authorised third parties. In
particular, the verifier and the competent authority must be allowed access to
this information.

It is worth mentioning that transparency is in the own interest of the operator: It
facilitates transfer of responsibilities between existing and new staff and reduces
the likelihood of errors and omissions."”

4. [MRR] Accuracy: GD1 states: “Operators have to take care that dota is accu-

rate, i.e. neither systematically nor knowingly inaccurate. Due diligence is re-
quired by operators, striving for the highest achievable accuracy.” For operation-
alising this concept, the MRR contains rules on different tiers of data quality,
and defines minimum tiers to be used. The improvement principle (see be-
low) is translated into “striving to reach higher tiers".
For the purpose of the CBAM, where many operators will start monitoring
from scratch and possibly with limited resources, rules for achieving a rea-
sonable accuracy balanced against feasibility in practice will have to be de-
veloped carefully.

5. [MRR] Integrity of methodology: The data shall provide a credible and bal-
anced account of an installation’s emissions (in case of CBAM: of the embed-

34 MRR Guidance Document No.1 (“General guidance for installations”),
https://ec.europa.eu/clima/system/files/2022-02/gd1_guidance_installations_en_0.pdf

35 This does not imply a requirement to produce time series of data, but assumes that the
operator, verifier or competent authority may use time series as a means of consistency
checks.
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ded emissions of a good). The monitoring methodology and the data man-
agement must allow the verifier to achieve reasonable assurance®® on the
emissions report, i.e. the data must be able to endure intensive tests. Data
shall be free from material misstatements®” and avoid bias.

6. [MRR] Continuous improvement: As the introduction of the CBAM is
planned to happen relatively fast, it will be no surprise if at the beginning op-
erators will not be fully prepared to carry out all the necessary monitoring
steps at the highest possible quality. For avoiding unreasonable costs, moni-
toring will sometimes include the need to fall back to default values, litera-
ture data, proxy data or estimations. Nevertheless, technological progress
may provide better and/or cheaper metering equipment in the future, and
verification will help to improve internal control systems, based on improved
identification of risks in the data flows. The CBAM legislation should provide
either incentives or a legal requirement to regularly revise the applied moni-
toring methods with the aim of improving them.

7. Value chain: While ISO 14067 applies the principle of “life cycle perspective”,
meaning that all stages (from acquisition of raw materials to end-of-life, see
section 2.1) should be taken into account, the CBAM requires that only ex-
plicitly identified precursor materials have to be taken into account when de-
termining embedded emissions, and the emissions downstream are not
taken into account.

8. Use best available data sources: ISO 14067 applies the principle “Priority of
scientific approach” meaning “Preference to natural science (such as physics,
chemistry, biology) is given when making decisions in the CFP study. [...]". The
MRR at several places provides a hierarchy of approaches such as the first
the use of “EN standards. Where such standards are not available, the methods
shall be based on suitable ISO standards or national standards. Where no appli-
cable published standards exist, suitable draft standards, industry best practice
guidelines or other scientifically proven methodologies shall be used, limiting
sampling and measurement bias.”

The free allocation rules (Annex VIl) defines a hierarchy of preferred ap-
proaches (starting from the most preferred option) as follows:

a. Methods in accordance with the monitoring plan approved under the
MRR;

36 The AVR defines: “reasonable assurance’ means a high but not absolute level of assurance,
expressed positively in the verification opinion, as to whether the operator’s or aircraft operator’s
report subject to verification is free from material misstatement.” For more details on the
definition this term, see the AVR Explanatory Guidance (EGD 1),
https://ec.europa.eu/clima/system/files/2022-02/exp_guidance_1_en.pdf

37 See the guidance document referred to in footnote 36.
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Potential (GWP) values
given by the MRR, in line
with the IPCC 5™ assess-
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b. Readings of measuring instruments subject to national legal metrolog-
ical control®® or measuring instruments compliant with certain EU leg-
islation® for direct determination of a data set;

¢. Readings of measuring instruments under the operator's control for
direct determination of a data set not falling under point (b);

d. Readings of measuring instruments not under the operator's control
for direct determination of a data set not falling under point (b);

e. Readings of measuring instruments for indirect determination of a
data set, provided that an appropriate correlation between the meas-
urement and the data set in question is established;

f. Other methods, in particular for historical data or where no other data
source can be identified by the operator as available.

The use of best available data sources also means a need to keep up to
date with scientific progress. Specifically, GWP values are regularly revised
by the IPCC. EU legislation in the field of climate change requires the use
of GWP values of the 5" Assessment Report by the IPCC (AR5) (see Table
3). In general, compatibility with IPCC 2006 Guidelines (with the 2019 re-
finement) is required. GWP values in the CBAM should only be adjusted
when this is done also in other fields of climate policies, and when in ac-
cordance with international agreements.

Gas Global warming potential
N.O 265t COz(e) / tN2O

CF. 6630 tCOy(e)/t CFs
C2Fs 11 100 t COy(e) / t CoFe

9. [GHG Protocol] Representativeness: When using data other than actual
data from the operator's measurements (e.g. data of embedded emissions
of purchased precursor materials), data used must be representative in
terms of technology, time, geography, completeness and reliability. This will be
e.g. important for selecting the appropriate default values.

On another occasion, the MRR requires representativeness in particular for
any sampling for the purpose of carrying out laboratory analyses.

10.Equal treatment of energy and material flows, whether or not they origi-
nate from within the operator’s own installation or are purchased. Emissions
under the EU ETS and under the CBAM should also be considered equal. This

% For readers outside the EU, “metering under legal metrological control” can be translated to
“fiscal metering”, meaning “Quality controlled metering used for invoicing of fuels such as oil
and gas. The control process is usually part of legislation for national metrological control.”, see
PMR: “Developing Emissions Quantification Protocols for Carbon Pricing - A Guide to
Options and Choices for Policy Makers”;
https://openknowledge.worldbank.org/handle/10986/34388

3% Measurement Instruments Directive (Directive 2014/32/EU) and Non-automatic weighing
instruments Directive (Directive 2014/31/EU)
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principle has the following impacts on the rules for embedded emissions to
be developed:

a. The emissions from the production of heating and cooling must be in-
cluded in the direct emissions of production processes, no matter
whether they are produced inside the installation or imported from
another installation, and independently from whether they are pro-
duced in dedicated boilers, CHP installations or as process (recovered
waste) heat from other production processes. In turn, emissions from
production of heat exported to other users (including to the produc-
tion of other products within the same installation) must not be taken
into account, in order to prevent their double counting.

b. For those goods“*® for which the political decision was made to include
indirect emissions (i.e. emissions from the production of electricity
consumed in the process) in the scope of the CBAM, the same rule as
under point (a) applies to emissions from electricity production. How-
ever, with regards to exports of electricity from the installation, the re-
lated emissions must never be included in the embedded emissions of
CBAM goods (since electricity itself is a “good”).

c. Embedded emissions of precursor materials have to be determined
using the same rules no matter if they are produced in the same in-
stallation, purchased from other installations, or sold to other installa-
tions.

This means that the user of a precursor material has to request data
on the embedded emissions from the producer, applying the same
CBAM rules (and having the same level of verification), even if that
producer does not itself export materials to the EU. The producer of a
precursor material can also be an EU producer.

d. Where precursor materials originate in jurisdictions with a carbon
price, not only the embedded emissions, but also the relevant infor-
mation on the effective carbon price already paid has to be reported,
so that it can be deducted from the CBAM obligation. In the case
where an EU producer exports precursor materials, this effective car-
bon price will be the costs for purchased allowances attributed to this
material (i.e. the difference between actual emissions and free alloca-
tion received).

3.4 Generic monitoring methods

GHG emission monitoring at the level of installations is carried out in many ju-
risdictions around the world for the purpose of carbon pricing (ETS or carbon
taxes), for creating (voluntary or regulated) offset credits (as in the UN Clean De-
velopment Mechanism (CDM) or the Voluntary Carbon Standard (VCS)), or for

40 According to the provisional political agreement, indirect emissions are included in the
CBAM only for some of the goods listed in Annex |. Those goods are listed separately in a
second annex.
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other purposes (such as general environmental reporting or for raising certain
claims, such as carbon footprints or product labelling). As all approaches are in
some way linked to the IPCC inventory rules and to natural sciences in general,
monitoring approaches are not too different overall concerning their general
functioning. Therefore, although the following is based on the EU ETS rules, the
general approaches will be well understood in other jurisdictions as well.

3.4.1 Calculation methods

In many processes (e.g. combustion), it is known that each atom of carbon will
become one molecule of CO; (i.e. the stoichiometry is well-defined). It is there-
fore enough to know the amount of the material used and the concentration of
carbon contained therein. The latter is usually expressed as an “emission fac-
tor”. Incomplete reactions (which can be determined by analysing the carbon
content of the products and residues other than the emitted gases) can be
taken into account by a correction factor (called “oxidation factor” for combus-
tion emissions, or “conversion factor” for process emissions). If there are several
products which contain carbon (e.g. in steel production or organic chemical syn-
theses, production of carbon black etc.) it is simpler to apply a “mass balance”,
which sums up all carbon in inputs minus all carbon in outputs other than emis-
sions*'. The difference in carbon content multiplied by the ratio of the molecu-
lar weights of CO; and carbon is then equal to the CO, emissions. Table 4 pre-
sents the relevant formulae for each single source stream, and lists the relevant
parameters.

Formulae for calculation methods in emissions monitoring

Fuels

Process materials

Mass balance

Em = AD - EF - OF

Em = AD -EF-CF

Em:Zf . AD; - CC;
i

Where:
Em...Emissions [t CO-]

AD...Activity data [T]]
AD = FQ - NCV

Where FQ... Fuel quantity [t or m3]
NCV... Net Calorific value (lower
heating value) [T/t or T)/m?3]

EF...Emission factor [t CO, / TJ]

OF...Oxidation factor (dimension-
less)

OF =1- Cush/Ctatal

AD...Activity data [t of material]

EF...Emission factor [t CO, / t]

CF...Conversion factor (dimension-
less)

AD;...Activity data [t of material i];
for outputs, AD; is negative

f...ratio of molar mass of CO, to C
f=3.6641tCO./tC

CCi...carbon content of material i
(dimensionless and positive)

41 The aforementioned approach of determining emissions through activity data and
emission/oxidation/conversion factors is actually also based on the principle of mass

conservation and one could call this a simplified mass balance. However, the MRR refers to

mass balances only when referring to the carbon contents of all input and output materials.
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Cash...Carbon contained in ash and
slags; Ceora...Total carbon in fuel

3.4.2 Measurement methods

The alternative to calculation is the use of CEMS (Continuous Emissions Meas-
urement Systems). These have advantages where emissions resulting from
many different source streams can be measured in one single stack. Their dis-
advantage is that they require sophisticated calibration and maintenance, and
either redundant systems or a second method for filling data gaps in cases
where CEMS are out of operation or out of calibration.

CEMS consist of two parts: Measurement of the flow rate of the exhaust gas,
and measurement of the concentration of the greenhouse gas under considera-
tion. Both parameters have to be measured continuously, and the value (con-
centration times flow) is integrated over time. For periods where one of the
measurements malfunctions, proxy values or values from another measure-
ment have to be used.

The result of such measurements is an overall figure of emissions over the
whole reporting period (e.g. year), covering potentially many source streams
(e.g. different fuels). However, where there are other emission sources in the in-
stallation, they must be either monitored with a similar CEMS approach, or the
remaining emissions are determined using a calculation approach.

3.4.3 Other methods

In the EU ETS, the MRR allows so-called fall-back approaches for the very rare
cases where an installation has neither calculation nor measurement ap-
proaches at hand which meet the minimum criteria. These would usually be
some kind of indirect measurement or model-based calculations. Operators
must demonstrate that the applied method meets the required uncertainty
level.

According to the PMR guide*?, some carbon pricing systems (outside the EU ETS)
allow furthermore the use of “Predictive Emissions Monitoring Systems”
(PEMS™), e.g. “the US EPA federal regulations on emissions monitoring allow PEMS
under certain conditions including the demonstration by the facility that the PEMS
has the same or better precision, reliability, accessibility, and timeliness as an ap-
proved CEMS". For the purpose of the CBAM, it appears desirable that a wide

42 “Developing Emissions Quantification Protocols for Carbon Pricing - A Guide to Options and
Choices for Policy Makers”; https://openknowledge.worldbank.org/handle/10986/34388

4 According to the PMR guide (Footnote 42), PEMS is “A software-based alternative to a CEMS,
typically used as a backup system. This system uses software analysis to provide a real time
estimation of emissions properties by using an advanced mathematical model of the emissions
generating process based on real process values such as temperature, pressure, and flow.”
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range of monitoring systems are allowed, so that the MRV requirements are no
obstacle for the valid generation of actual data. Therefore, PEMS should be con-
sidered to be allowed.

3.4.4 PFC emissions (Aluminium production)

For the monitoring of PFCs (perfluorocarbons), the MRR uses the indirect deter-
mination methods (based on correlations) developed by the International Alu-
minium Institute, which are based on the monitoring of periods of anode effects
(overvoltage) in the electrolysis, using emission factors that are regularly cali-
brated by emission measurements. Only the gases CF4 and C;Fs are taken into
account. This approach is in line with the IPCC guidelines.

3.4.5 N2O emissions

N,O emission levels in nitric acid production depend on the production condi-
tions and the performance of the end-of-pipe abatement equipment. There is
no stoichiometric relationship that can be used for a calculation approach.
Therefore, only CEMS are allowed for N,O monitoring. For CBAM purposes,
CEMS are therefore important in particular in the fertilizer industry (but not lim-
ited to it).

3.4.6 Transfer of CO; between installations

CO; can be transferred between installations in two situations:

e When CO; is contained in a gas which can be used as fuel due to its energy
content (e.g. as constituent of blast furnace gas transferred to a power
plant), the MRR terms this “inherent CO;". There are clear rules for ac-
counting, e.g. by applying a mass balance approach: The CO, exported
does not count as emission of the producing installation, and the receiving
installation adds the CO; to its own emissions by taking it into account for
the emission factor of the gas. Hence the “direct emitter” principle is ap-
plied.

® (CO; can be transferred between installations either for using the CO; as
process input (e.g. for the production of urea, or precipitated calcium car-
bonate (PCC), etc.**), or for the purpose of CCS (Carbon Capture and [geo-
logical] storage). In this case the amount of CO; transferred has to be mon-
itored using continuous measurement.

4 There are currently many ongoing projects for the development of CCU (Carbon Capture
and Utilisation), e.g. for the production of “eFuels” (i.e. fuels which will be produced from
captured CO, and hydrogen from electrolysis with renewable electricity). However, the legal
implementation of monitoring rules is currently pending, as it will first require adoption of
the “Fit for 55” amendments to the EU ETS Directive.
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It will be necessary to use the same approaches for determining embedded
emissions under the CBAM.

3.4.7 Methods for heat measurement

As the definition of “direct emissions” includes emissions caused by heat pro-
duction where heat may be produced outside the production process, it is nec-
essary to define rules for monitoring heat quantities. The monitoring rules of
the free allocation rules distinguish “measurable heat” and “non-measurable
heat":

* Non-measurable heat is generated directly in a production process, e.g.
where fuels are combusted in a dryer or kiln, and the heat is directly trans-
ferred to the materials that are intended to be heated. In such case there
is no heat measurement possible, and only the amount of energy input by
the fuels is used for calculation, if needed. Such heat is unlikely to be trans-
ferred between installations*.

e Measurable heat: This is heat transported by a heat transfer medium
(steam, hot air, hot water, molten salts, etc.) through defined pipes or
ducts. In this case, the heat can be measured by determining the heat con-
tent (enthalpy) of a unit (e.g. 1 m3) of heat transfer medium, multiplied by
the measured flow rate of the medium.

For measurable heat, the FAR (and supporting guidance documents*®) provides
several monitoring rules. Heat flows must be calculated as net heat flows (i.e.
subtracting heat contained in returned heat transfer medium. Where conden-
sate from steam is not returned, default assumptions have to be made). Fur-
thermore a specific method is given for attributing emissions to heat and elec-
tricity, respectively, if CHP (Combined Heat and Power, also called “Cogenera-
tion") is applied. Similar rules will be required for the CBAM.

3.4.8 Electricity measurement

Electricity measurements will be required for two reasons under the CBAM: If
electricity is produced by an installation which has to determine embedded
emissions of a product, electricity is also a kind of product to which a part of the
installation’s emissions have to be attributed. Secondly, if indirect emissions
have to be included in the embedded emissions, the quantity of electricity con-
sumed in a production process has to be measured.

45 An exception may be e.g. the rare case where preheated intermediates are transferred
between installations of the steel industry. However, in this case the intermediates can be
considered a heat transfer medium, i.e. the case can be treated like “measurable heat”.

46 In particular Guidance document 5 (“Guidance on Monitoring and Reporting in Relation to
the Free Allocation Rules"): https://ec.europa.eu/clima/system/files/2019-
02/p4_gd5_mr_guidance_en.pdf
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Since electricity measurements in general are very accurate and non-problem-
atic (often covered by legal metrological control), the EU ETS has few provisions
for this purpose. Only the guidance document*® contains some points to be
taken into account: “Metering should apply to real power, not apparent power
(complex power). l.e. only the active power component should be metered, and the
reactive power should be disregarded".

For appropriate accounting for renewable energy, it will be necessary to ad-
dress the issue of “location-based accounting” vs. “market-based accounting”
(acknowledgement of the purchase of green electricity if specific requirements
addressing the contractual arrangements are met) here as well. Here the re-
quirements really differ between ISO 14067, ISO 14064-1, GHG Protocol and
PEF/OEF. However, this is outside the scope of this project.

3.49 Quantities of materials and goods

All quantities on imports of CBAM goods into the EU for determining the CBAM
obligation will be expressed as (metric) tonnes. For certain goods, the imported
quantities need to be converted to standardised tonnes that are subsequently
used for calculating the CBAM obligation. For example, for nitric acid, hydrous
solutions of ammonia and nitrogen-containing fertilizers, there will be a need to
explicitly state the reference concentration / nitrogen content (and form of ni-
trogen). These definitions will have to be contained in the implementing acts for
the CBAM.

Where quantities of precursor materials have to be determined, some addi-
tional rules may be necessary (e.g. how to treat internal recycling).

3.5 Calculation rules

In principle, there are two ways of arriving at embedded emissions: The starting
point could be the product to be imported, which would be traced through the
value chain until all emissions from all previous production steps are added up
(bottom-up approach). The other option is to start from the installation level,
and to split those emissions such that they are attributed to different products
and by-products (top-down). To those emissions, further emissions are added
for precursor materials, which have been determined by a similar process (ei-
ther by the same operator or a different one).

In practice, it is usually relatively simple to monitor the total emissions of a de-
fined installation, since there is usually one main metering device for each fuel
which is used in the whole installation, whereas there are less often sub-meters
which allow the split of fuel quantity to individual production processes. Also
steam is usually produced centrally and distributed to different processes. It is
therefore more common practice to apply the top-down approach. In particular,
the top-down approach is used in the EU ETS (where emission attribution is
needed to determine the benchmark values). The Commission proposal for the
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CBAM Regulation (in Annex Ill) builds on these principles already known from
the EU ETS.

In this chapter we therefore summarize the relevant calculation approach
based on the CBAM Regulation and related EU ETS legislation.

3.5.1 Step 1: Determine installation’s emissions

Under section 3.4, the different methods for monitoring have been summa-
rized. As the emissions at installation level can be monitored by different ap-
proaches, which can also be combined, provided that neither gaps nor double
counting occur, a formula for the total emissions of an installation can be:

EMy,statiation = Z(calculated emissions of all source streams)
+ Z(measured emissions of all emission sources)

+ Z(emissions determined by other methods,e. g. PEMS)

Note: If all “attributed emissions” (see next step) of all goods produced in one
installation are added, these attributed emissions will not necessarily add up to
the same number as the emissions determined using the formulae above. This
is because the installation may produce electricity or heat that is exported to
other installations, or import heat from other installations or electricity from the
grid or from specific installations. These elements add to the calculation of at-
tributed emissions.

As the definitions of “direct” and “indirect” emissions are tailor-made for the
purpose of deciding whether electricity-related emissions should be taken into
account or not, it is also impossible to state just that “the total emissions of an
installation are its direct emissions”. Therefore, in this section we will refer to
“the installation’s emissions” when we mean “everything for which an installa-
tion would have to surrender allowances, if it were included in the EU ETS”",
which is identical to the result of the formula above.

3.5.2 Step 2: Attribute emissions

Once the total emissions of an installation have been determined, the operator
has to split the emissions according to the goods produced. In this step, this is
done without considering embedded emissions of precursor materials used. In-
stead, each good is considered a “simple good”, i.e. only the (direct and/or indi-
rect) emissions from only one production process is taken into account. If an in-
stallation produces also some precursor materials, they are considered sepa-
rately as individual goods themselves.
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At this stage the aim is to attribute 100% of the installation’s emissions to
goods*, without gaps and double counting. Note that in this context “electricity”
and “heat” are also “goods” (they have an economic value and can be traded).
Also goods which are not covered by the CBAM have to be considered in order
to reach this 100% target. In order to satisfy the CBAM Regulation’s definition of
“direct emissions”, heat imported must be taken into account (i.e. added to the
installation’s total emissions). For the goods where also “indirect emissions” are
covered*®, electricity imports have to be added to the installation’s total emis-
sions. In this section, we discuss direct and indirect emissions separately.

Note that the approach to “attributed emissions” for the CBAM may be different
in the end than the attributed emissions under the EU ETS free allocation rules.
This is in particular due to two reasons:

® |n the EU ETS for the purpose of determining the benchmarks for free allo-
cation, electricity consumed in a production process is taken into account
only in very specific situations (i.e. where heat stemming from fuels can be
directly substituted by heat from electricity; these processes are marked in
Annex | of the FAR). Otherwise there is no need to report electricity con-
sumption. In the CBAM, the inclusion of electricity-related emissions de-
pends on whether or not indirect emissions have to be taken into account.
If to be taken into account, all electricity consumption would be relevant in
the production of the specified goods covered by the CBAM, not only the
part which is defined as exchangeable according to the FAR. On the other
hand, for goods in the CBAM without need to include indirect emissions,
not even the “exchangeable part” of electricity consumption would be in-
cluded in the attributed emissions.

e Since the EU ETS knows only a limited number of different products (those
that have a dedicated product benchmark), other processes are assigned
to “fall-back approaches". However, the production of goods under the
CBAM may include some processes which relate to these fall-back ap-
proaches (e.g. the step from crude steel to hot-rolled steel products would
usually fall within the “fuel benchmark” sub-installation). It remains to be
discussed how the system boundaries should be set in the CBAM for each
process. In this example hot rolling could be included in one step with the
production of crude steel, or there could be two separate processes, in
which case crude steel could be the precursor material for hot-rolled steel.

Note: The approach to handle different production processes as outlined in
chapter 5 builds on the assumption that each production process could be
treated like a sub-installation under the EU ETS (see below section 3.5.2.1).
However, installations exist which operate several of the outlined production

4 Note that in the FAR there are some exceptions to the 100% rule, e.g. where emissions from
flaring are taking place. For the CBAM, this exception may not be applicable.

48 See footnote 40.

4 Heat benchmark, fuel benchmark and process emissions.
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routes simultaneously, with various degrees of overlap. In order to keep com-
plexity manageable and to avoid a potential source of circumvention, it is
proposed that the methodology for calculating embedded emissions should
apply a single level of embedded emissions to similar products produced
by different production routes within the same installation. This single
level should be the weighted (annual) average embedded emissions of all
similar products across different production routes within the same installa-
tion.

For example, if in one installation liquid steel is produced both in blast fur-
naces and in electric arc furnaces, the weighted average of both production
routes should be applied.

3.5.2.1 Attributed Emissions in the EU ETS

As a starting point, the formula for determining attributed emissions of a prod-
uct (or rather of a “sub-installation” to which a product benchmark relates) is
taken from the EU ETS benchmarking principles for free allocation, as described
in GD5%:

AttrEm = DirEm* + EmH,import - EmH,export + WGcorr,import - WGcorr,export

+ Emel,exch - Emel,produced

The variables of this equation are explained as follows:
AttrEm:  Attributed emissions of the sub-installation.

DirEm*  Directly attributable emissions®° as linked to source streams of the MP under
the MRR, with the following exceptions:

® Measurable heat: Where fuels are consumed for the production of meas-
urable heat which is consumed outside the sub-installation, or which is
used in more than one sub-installation (which includes situations with im-
ports from and exports to other installations), the fuels' emissions are not
included in the directly attributable emissions of the sub-installation, but
added under the parameter Emg,impore. This approach is necessary in order
to avoid double counting.

0 The alternative term “direct emissions” could be perceived confusing, as the term is used
differently in the CBAM context, and in the FAR the term is used only in the context of
electricity exchangeability. Hence, the term is here used in a very specific way for the
purpose of this formula only. This is the reason why it is designated with an asterisk (*) to
highlight the specific meaning.
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e For waste gases®' special rules apply in the EU ETS. They are taken into ac-
count as listed under the “WG" terms below.

Emu,imporr  Emissions related to the attribution of measurable heat imported to the sub-in-
stallation. This includes imports from other installations, other sub-installations
as well as heat received from a technical unit (e.g. a central power house at the
installation, or a more complex steam network with several heat producing
units) that supplies heat to more than one sub-installation.

Emissions from heat imported are calculated either using the emission factor of
the actual known fuel mix, or using a default value for the specific emissions of
heat (the so-called heat benchmark value). There are some cases in which zero
emissions are attributed to the heat (e.g. where it comes from the production of
nitric acid, or when produced from electricity (e.g. in thermomechanical pulp-

ing).

Emuexporr  Emissions related to the attribution of measurable heat exported from the sub-
installation. Always determined based on the heat benchmark value.

WGcorrimport ~ Correction for imported waste gases: Under the MRR, the direct emitter is fully
responsible for reporting the emissions and surrendering the corresponding al-
lowances. This would mean that a unit that combusts a waste gas has to report
the full emissions of the waste gas. However, for the purposes of free allocation,
emissions of waste gases are split between the producing and the consuming
sub-installation. For the import, i.e. use of the waste gas, the relevant attributa-
ble emissions are calculated as:

WGcorr,import = Ve - NCVy - BMp

where Vi is the volume of the waste gas imported, NCVys its net calorific value,
and BM¢ the fuel benchmark (some exceptions apply, see GD5%).

WGcorexporr  Correction for exported waste gases: Where a waste gas is produced in the sub-
installation, its full emissions are already included in the sub-installation’s at-
tributed emissions, as a consequence of the source streams included in DirEm*.
Therefore a correction is only required for any volume exported®2. For the ex-
port (i.e. use of the waste gas elsewhere), the relevant attributable emissions to
be subtracted are calculated as

Emye = VWG,exported “NCVyg - EFyg - COTTn

where Viwg exported is the volume of waste gas exported from the sub-installation,
NCVus is the net calorific value of the waste gas, EFue is the emission factor of

5

",

Waste gases are defined in the FAR as follows: “waste gas’ means a gas containing
incompletely oxidised carbon in a gaseous state under standard conditions which is a result of
any of the processes listed in point (10) [i.e. in the definition of the process emissions sub-
installation], where ‘standard conditions’ means temperature of 273,15 K and pressure
conditions of 101 325 Pa defining normal cubic metres (Nm?) [...J".

52 The correction takes into account that the consumer of the waste gas should be put on
equal footing with other installations using natural gas, and correcting for the two different
efficiencies typical for the use of the gases.
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natural gas, and Corr; is a factor that accounts for the difference in efficiencies
between the use of waste gas and the use of the reference fuel natural gas.

Emeiexcn  In the EU ETS, this refers to emissions equivalent to the “exchangeable”> elec-
tricity quantity (relevant only in the determination of the benchmarks). For the
purpose of the CBAM, this factor can either be omitted (if only direct emissions
are to be taken into account), or replaced by the emissions of the total con-
sumed electricity (if indirect emissions of the relevant good are included in the
scope of the CBAM). This emission part is calculated as

Emel,exch = Elcons,exch "EFg

Where Elconsexch is the amount of exchangeable electricity (or the total electricity,
see above) consumed, and EF the relevant emission factor of electricity. For the
FAR, EFg= 0.376 t CO, / MWh (based on the average EU electricity mix in the ref-
erence year). For CBAM purposes, specific rules for setting that emission factor
need to be developed (e.g. using national or regional fuel mixes of the installa-
tion's country).

Emeiproduces  Emissions equivalent to the electricity produced in a sub-installation. The same
emission factor is to be used as for imported electricity (see Emejexch above).

3.5.2.2 Attributed direct emissions

The Commission proposal (Annex lll, section 2) states simply that only direct
emissions should be taken into account®*

“ AttrEmg = DirEm

Where DirEm are the direct emissions, resulting from the production process,
expressed in tonnes of COe, within the system boundaries referred to in the
implementing act pursuant to Article 7(6).”

Hence, it would be left to the said implementing act (to which this note should
contribute) to provide more detailed interpretation of what emissions to
include. Without such further details, the formula of Annex Il is not as precise
as outlined under 3.5.2.1. Applying that section (and in particular using the logic
of differentiating the total emissions of an installation and its direct emissions),
and under the assumption that no indirect emissions (i.e. emissions from elec-
tricity consumption) should be included, the formula should read more pre-
cisely as follows:

— N *
AttrEm = DirEm” + EmH,import - EmH,export + WGcorr,import - WGcorr,export

- Emel,produced

3 This factor applies only in cases explicitly identified in the FAR. This is the case where some
installations use electricity for heating, while others use fuels, e.g. some furnaces in glass or
the steel industry, some compressors/turbines in fertilizer industry, etc.

54 At this stage, Emissions are not yet expressed as “per tonne of product”, but e.g. at the level
of annual emissions of the installation.
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Note that at the current stage it is not clear yet if the two terms regarding waste
gases can be omitted. If omitted, the method would be strongly simplified, but it
would come at the cost of clearly unequal treatment of CBAM imports and
products under the EU ETS, in particular for the blast furnace route of steel pro-
duction. It would require a political decision whether such unequal treatment
would be acceptable (as higher emissions would be attributed to steel produc-
tion, this could be considered an unfair trade barrier).

3.5.23 Attributed indirect emissions

For the purpose of the transitional period of the CBAM, indirect embedded
emissions have to be reported separately from the direct embedded emissions.
In the definitive phase, according to the provisional political agreement, only for
some goods indirect emissions will have to be reported®. For calculating these,
it will be necessary first to calculate attributed indirect emissions as®:

AttrEm,qir = Emel,consumed

Where Emejconsumed is the emissions caused by the production of electricity con-
sumed in the production process. Where the fuel mix of electricity production is
known (in particular if it is produced in the same installation, or a directly con-
nected power plant), the true fuel mix emission factor should be used. For elec-
tricity stemming from the grid, the emission factor should be used which is de-
fined for this purpose (note: this will be analysed in a different project). The na-
tional or regional fuel mix emission factor would be a good candidate for this
purpose.

3.5.24 Total attributed emissions

For those goods for which both direct and indirect emissions are to be applied
in the CBAM for determining embedded emissions, the result is>

AttrEmeoeq = AttrEm + AttrEmg, i,

This formula is now included in the CBAM Regulation after the political pro-
posal. For avoiding a repetitive discussion, below we will always use only “At-
trEm” in formulae. However, for those goods where indirect emissions are to
be included in the CBAM, the same formulae would still work by just substitut-
ing AttrEMyota for AttrEm.

%5 Footnote 54 applies here, too.
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3.5.3 Step 3: Normalize attributed emissions to 1 tonne of
product

For “simple goods”>® the CBAM proposal outlines the calculation of the specific
actual embedded emissions SEE; (i.e. the embedded emissions per tonne of
product) as follows:

AttrEmg
ALg

“SEE, =

Where SEE, are the specific embedded emissions of goods g, in terms of COze per
tonne, AttrEmyg are the attributed emissions of goods g, and Al is the activity level of
the goods. The activity level is the amount of the goods produced in the reporting
period in that installation.”

This approach is consistent with the considerations of this document. No modi-
fications are proposed. Please note the remark added in section 3.5.2 regarding
the treatment of installations which use several production routes simultane-
ously. In such cases, it is proposed to calculate the weighted (annual) average
embedded emissions across all production routes of the same product applied
at that site.

3.5.4 Step 4: Adding recursively precursor emissions

For the calculation of embedded emissions under the CBAM for “complex
goods™’ it is necessary the inclusion of precursors’ emissions as follows (Com-
mission proposal):

AttrEmg+EEmpMat

SEE, = ™

Where AttrEmg are the attributed emissions of goods g, and ALg the activity level of
the goods, the latter being the amount of goods produced in the reporting period in
that installation, and EEpua: are the embedded emissions of the input materials
(precursors) consumed in the production process. Only input materials listed as
relevant to the system boundaries of the production process as specified in the
implementing act adopted pursuant to Article 7(6) are to be considered. The relevant
EEinpmar are calculated as follows:

n
EBimpuac = ) My - SEE,

i=1

Where M; is the mass of input material i used in the production process, and SEE; its
specific embedded emissions for the input material. For SEE; the operator of the
installation shall use the value of emissions resulting from the installation where the
input material was produced, provided that that installation’s data can be
adequately measured.”

¢ Defined in the CBAM Regulation as “goods produced in a production process requiring
exclusively input materials and fuels having zero embedded emissions"”

57 Defined in the CBAM Regulation as “goods other than simple goods".
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Here, several clarifications are relevant (to be considered for inclusion in the im-
plementing act):

¢ In this version of the formulae, it is important that EEj,pme: and M, refer to
the total quantities of materials used over the whole reporting period, i.e.
the normalisation to one tonne of the complex good are made in the same
step by dividing by AL;.

e Regarding the amount of materials used (M)), it is necessary to take into ac-
count the total amounts added to the process®®, even if some material
does not end up in the final product. For by-products, attribution rules for
emissions will be necessary. Waste should be attributed zero embedded
emissions. Where waste is internally recycled to replace virgin precursor
material, this will not affect the calculation (i.e. there will be no double-
counting of that amount), as still the total amount of material added to the
process over the full reporting period is relevant for M.

e The Commission proposal states that the specific embedded emissions of
the precursor shall be specific for the installation from where it is pro-
duced. This means that where the same material from different sources is
used (e.g. coke purchased from different producers, as well as coke from
own production), it will be necessary to consider the material from each
source a separate material, so that its correct embedded emissions can be
used.

e |tis very relevant that the Commission proposal clarifies that only precur-
sor materials listed as relevant in the implementing act have to be consid-
ered. This ensures that no infinitely complex value chains (and hence no
full carbon footprints) need to be taken into account. Chapter 5 of this
note makes an attempt to identify the relevant precursors). Criteria could
be developed for what is considered relevant:

The production of the precursor must lead to significant GHG emissions
which would be covered in the EU ETS, if it is produced in the EU; and

The amounts of precursor required for the production of the complex
good are high enough that the precursor's embedded emissions con-
tribute significantly to the embedded emissions of the complex good.

® Precursors are not necessarily simple goods themselves. Hence, SEE; may
have to be calculated from other precursors themselves (i.e. applying a re-
cursive process). For example:

A mixed fertilizer may contain nitrogen in the form of nitrates, ammo-
nium or urea. For calculating its embedded emissions, it is necessary to
know the amounts of nitrates, ammonium salts and urea and their spe-
cific embedded emissions. For the production of ammonium salts, only
the specific embedded emissions of ammonia are required. For nitrates,
first the specific embedded emissions of ammonia and the emission
from the production of nitric acid are required. From nitric acid, nitrates

%8 Note that the amounts M; used in the process will usually differ from the amounts of
precursor produced or purchased. Any relevant stock changes have to be taken into account
here.
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are produced. For urea, again the specific embedded emissions of am-
monia are required, plus the emissions from the production of urea.
Ammonia production may require knowledge of the embedded emis-
sions of hydrogen, should it be produced in a non-integrated process
(see also section 5.3.1).

Note: In chapter 5 production routes are discussed, where the embedded
emissions of “scrap” are considered zero. Strictly speaking, zero embedded
emissions will only apply to “post-consumer” scrap, i.e. materials for
which the embedded emissions have been taken into account (i.e. covered by
EU ETS allowances or CBAM certificates, as applicable) already at the stage
the good has been brought to the market. This is in line with the definition of
embedded emissions as discussed in section 2.2. Therefore, when in the pro-
cesses discussed in chapter 5 a “scrap” is used, which has not been brought
to the market and has later become scrap, i.e. when it is a scrap originating
from the production process itself, it does not have zero embedded emis-
sions, but the embedded emissions of the metal going into the process,
which may be a mixture of virgin metal (e.g. pig iron or crude steel, or pri-
mary aluminium) and scrap (post-consumer scrap or process scrap).

3.5.5 Step 5: Taking into account the carbon price already paid

Theoretically, for completely fair treatment of materials produced in different
installations in different jurisdictions, it would be necessary to calculate the (ef-
fective) carbon price already paid at the level of each precursor separately, be-
fore calculating the cumulative CBAM obligation for a tonne of final product im-
ported into the EU. How this can be done was shown in presentations given by
the Commission on the planned functioning of the CBAM, as well as in the EP
amendment proposing a new Annex llla with an applicable formula. In our opin-
ion a possible approach could take into account precursor materials as follows:

For each good g, the CBAM obligation COby is (expressed as number of CBAM
certificates):

COby = (SEE, — FA,) - M, — CP,
Where:

SEE,...Specific embedded emissions per tonne of good g (either the actual em-
bedded emissions reported by the installation where it was produced, or the
default value determined by the Commission).

FA,...Free allocation equivalent per tonne of good g. This would be equivalent to
the EU ETS benchmark for the same product multiplied by a correction factor
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for the percentage of free allocation granted for that product in the EU ETS dur-
ing the phase-out period for free allocation®. We assume that the same rule will
apply to each product in value chains (i.e. for relevant precursor materials of
complex goods). This means that the free allocation level does not have to be
known to the user of the precursor material, as long as the effective carbon
price already paid for each precursor is known (which in turn will depend on
some other EU ETS benchmark and related free allocation level).

M,...Mass of good g imported in tonnes.

CP,...Correction for the carbon price already paid for the same quantity of good
g in the jurisdiction where g was produced, if applicable and known. Since the
formula above calculates CObg as number of certificates, this carbon price must
be converted into an appropriate number of CBAM certificates. Taking into ac-
count that the carbon price in the jurisdiction of the product’s origin will be dif-
ferent, and that the carbon pricing might have a system of free allocation in
place, CPg might be calculated using a formula like the following:

CPg = (E—-FA)- Porigin/PCBAM
Where:
E...emissions under the carbon pricing system;
FA...free allocation or other discounts under the carbon pricing system;

Porigin...Price of a tonne CO.e in the country of origin of g, taking into account an
appropriate exchange rate;

Pcgam...Price of one CBAM certificate (determined in accordance with Article 21 of
the CBAM Regulation).

However, this is only proposed as a starting point for further discussion. The ex-
act details for how to calculate the term CP; are to be developed.

Note: Theoretically, CPg can be negative according to the formula given. While
the CBAM Regulation is quiet on this point, it can be assumed that the imple-
menting act will clarify that in such cases CP; will be considered zero. However,
it would be preferable to have such a provision directly in the CBAM Regulation.

3.5.6 Step 6: Calculating the CBAM obligation

All the steps above applied to operators producing CBAM goods outside the EU.
Their work ends when they have their information on embedded emissions per
tonne of (simple or complex) product (and the carbon price already paid) veri-
fied and made available to the importer (the authorized declarant).

59 This provision is found in the Commission'’s Fit for 55 proposal for the amendment of the EU
ETS Directive. The final factors to be used for this project will depend on the phase-out
timetable of the final EU ETS Directive.
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Now, the importer has to calculate the CBAM obligation by summing up all
quantities of imported goods falling under the CBAM, multiplied with the spe-
cific embedded emissions of each good (where goods from different sources
are considered different goods due to different specific embedded emissions),
taking into account a specific carbon price already paid outside the EU for each
of these products.

Hence, the formula for calculating the total CBAM obligation could be as follows:
n
Obligation = Z My importea " (SEE; — cpg)
g=1

Where Mg imported is the mass of good g imported (in tonnes), SEE; the specific em-
bedded emissions as calculated under steps 3 or 4, respectively, and c¢pg the car-
bon price already paid based on step 5, but expressed as CBAM certificates per
tonne of product (a method for calculating this still needs to be developed).

3.6 System boundaries

From what has been said about carbon footprints in section 2 and the need to
make them comparable, it is essential that system boundaries are clearly de-
fined - in the case of carbon footprints in product category rules, and for the
purposes of the EU ETS and the CBAM in European legislation. Here we discuss
what would be required for the sake of embedded emissions in the CBAM, and
what elements can already be used from the EU ETS.

¢ Installation boundaries: This is a horizontal topic applying to all products
in the CBAM. Rules to define installation boundaries should be similar to
the EU ETS Directive and MRR. Some initial considerations are presented at
the end of this section as well as in section 3.5.1.

® Product definition: Which products are covered by the CBAM is defined
by using the CN codes that have been in use in customs already for dec-
ades. For the purpose of the CBAM, we just assume that this classification
is sufficiently clear to identify which product is meant. However, the legisla-
tion to be developed will have to go a step further by defining specific
product groups based on technological criteria, so that the system bound-
aries descriptions apply to them. E.g. the products of the iron & steel sec-
tors may require to be grouped by production process (Blast furnace/BOF,
scrap/EAF or DRI/EAF) and position in the value chain (pig iron / DRI -
crude steel - hot rolled products)®. This will lead to a list more disaggre-
gated than in Annex | of the CBAM Regulation. Similar to the need to have
a “one product, one benchmark” approach in the EU ETS, it will be “one

0 Please note the remark added in section 3.5.2 regarding the treatment of installations which
use several production routes simultaneously. In such cases, it is proposed to calculate the
weighted (annual) average embedded emissions across all production routes of the same
product applied at that site.
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product and production route, one default value” in the CBAM®',

The legislation should provide a complete list of these distinguishable
product groups and clear descriptions of the relevant system boundaries
for each product, taking into account all elements listed here. In some
cases it may also be necessary to define the reference state of the prod-
uct to which the embedded emissions figures (and the default values) shall
refer. For example, for aqueous solutions of ammonia, the embedded
emissions should be based on the gaseous pure ammonia. (Also the FAR
define the state of products or the point where the quantities are to be de-
termined, e.g. “air dry” state for pulp and paper, “Liquid iron saturated with
carbon for further processing, considered as product of blast furnaces, and ex-
pressed in tonnes of liquid iron at the exit point of the blast furnace” for hot
metal (pig iron)).

* Production process boundaries: Similar to the sub-installations in the EU
ETS, the CBAM implementing act should list the process boundaries appli-
cable for each product. These can build on the information already availa-
ble in the FAR Annex |, e.g. for nitric acid production: “All processes directly
or indirectly linked to the production of the benchmarked product as well as
the N:O destruction process are included except the production of ammonia.”
In the CBAM case, this description would be supplemented by the infor-
mation “ammonia shall be treated as precursor material”, which would
mean that ammonia’s embedded emissions have to be added to those of
the nitric acid production process in order to arrive at the final embedded
emissions of nitric acid.

If there are several production routes to arrive at the same product, the
CBAM implementing legislation will have to list boundaries for each pro-
duction route separately. As it is likely that innovative production routes
will be developed, generic rules should be added for how an operator can
define applicable system boundaries for production routes not yet given in
the legislation. Sometimes the production route may be unknown to the
authorised declarant. Therefore, it will be necessary to define a “default
production route” for each product.

e List of relevant precursors: It will be an essential element to list all pre-
cursors to be taken into account for each production route of each good
included in the CBAM. Notably, there will be a need to have a default con-
sumption level per tonne of good produced with this precursor (M; in the
formulae in section 3.5.4) for each precursor in each production route.

If indirect emissions (i.e. emissions from electricity use) are included in the
CBAM obligation, the implementing act should state whether or not elec-
tricity is relevant or not, just like it will identify which precursor materials
are relevant. This would simplify the system and reduce administrative
burden, since indirect emissions are relatively small in some production
processes, so that they could be considered irrelevant, as is the case for
some other precursors discussed in this note.

Rules will also be required how to treat recycled materials (waste) as input,

61 The expression “one default value” is without prejudice to possible geographic
differentiation.
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i.e. substituting virgin precursor materials. The simplest approach would
be to assign zero embedded emissions to recycled materials, as their em-
bedded emissions were already accounted for at the stage they were first
brought to the market. However, the fact that a material is recycled waste
would require verification for allowing such zero embedded emissions.

Remarks on installation boundaries

In the EU ETS Directive, an installation is defined as “a stationary technical unit
where one or more activities listed in Annex | are carried out and any other directly
associated activities which have a technical connection with the activities carried out
on that site and which could have an effect on emissions and pollution;” and an op-
erator as “any person who operates or controls an installation or, where this is pro-
vided for in national legislation, to whom decisive economic power over the technical
functioning of the installation has been delegated”. In this document, these terms
are used in the same way as in the EU ETS, even if installations and operators
outside the EU are meant. However, which “activities” are meant is only clear if
the activities of Annex | of the EU ETS Directive are explicitly listed. However,
this may be circumvented by listing the relevant production process and their
elements to be covered by the CBAM.

Furthermore, the MRR requires that all emissions related to EU ETS activities are
included. Although there are simplified monitoring approaches allowed for
source streams or emission sources with relate to very small emissions, it is not
allowed to omit any emissions (e.g. below a certain cut-off threshold). For en-
suring consistency, it is proposed that the same principle should apply in the
CBAM. However, there is a possibility to limit complexity at the stage of precur-
sor materials, where the legislation has the possibility to define only the major
contributors to embedded emissions as relevant. By stating these in the legisla-
tion, it will be avoided that operators can make arbitrary choices.

For installations that produce not only goods falling under the CBAM, but
also other ones, there may, however, remain some room for flexibility. MRV
rules might allow the operator to monitor only such source streams and emis-
sion sources which are connected to the production of CBAM goods and their
precursors, provided that they can be clearly distinguished and metered. Rules
would then have to clarify that in the case of central heat and electricity supply,
these would have to be monitored in their completeness, and that still the at-
tribution of emissions to individual goods will have to aim at 100% coverage.
Transparency of the assumptions and their rationale would have to be provided
to the verifier (and the authority who checks the CBAM declarations). The mini-
mum requirement might be e.g. to list all source streams not relevant for moni-
toring.
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3.7 Compliance cycle and certification system

3.7.1 The EU ETS compliance cycle

Figure 2: The EU ETS The EU ETS Compliance Cycle
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[Text taken from MRR GD1 shortened and with modifications]

The annual process of monitoring, reporting, verification of emissions, surren-
der of allowances, and the competent authority's procedure for accepting emis-
sion reports are often referred to as the “compliance cycle”. Figure 2 shows the
main elements of this cycle.

On the right side of the picture there is the “main cycle”: The operator monitors
the emissions throughout the year. After the end of the calendar year (within
three months®2) he must prepare the Annual Emissions Report (AER), seek verifi-
cation and submit the verified report to the competent authority (CA). The veri-
fied emissions must correlate with the surrender of allowances in the Registry
system. Thereafter the monitoring goes on, as shown in the picture. More pre-
cisely, the monitoring continues without any stop at the end of the year.

The monitoring process needs a firm basis. Resulting data must be sufficiently
robust for creating trust in the reliability of the EU ETS, including the fairness of
the surrender obligation, and it must be consistent throughout the years.
Therefore, the operator must ensure that the monitoring methodology is docu-
mented in writing, and cannot be changed arbitrarily. In the case of the EU ETS,
this written methodology is called the Monitoring Plan (MP) of the installation

62 According to national legislation, this period may be shorter.
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(see Figure 2). It is part of the permit, which every installation in the EU ETS
must have for the emission of greenhouse gases.

The figure also shows that the monitoring plan, although very specific for an in-
dividual installation, must follow the requirements of the EU-wide applicable
legislation, in particular the Monitoring and Reporting Regulation. As a result,
the MRV system of the EU ETS is able to square the circle between strict EU-wide
rules providing reliability and preventing arbitrary and undue simplifications,
and allowing for sufficient flexibility for the circumstances of individual installa-
tions.

Figure 2 also shows some key responsibilities of the competent authority. It has
to supervise the compliance of the operators. As the first step, the CA has to ap-
prove every monitoring plan before it is applied. This means that the monitor-
ing plans developed by the operator are checked for compliance with the MRR's
requirements. Where the operator makes use of some simplified approaches
allowed by the MRR, this must be justified by the operator, for example, based
on the grounds of technical feasibility or unreasonable costs, where otherwise
required higher tiers cannot be achieved.

Secondly, the CA may carry out inspections at installations, to gather assurance
that the monitoring plan is well aligned to the reality of the installation. The CA
may, for example, check if the installed meters are of the type laid down in the
monitoring plan, whether required data is retained, and written procedures are
followed as required.

Finally, it is the responsibility of the competent authority to check the annual
emission reports. This includes spot checks on the already verified reports, but
also cross-checks with figures entered in the verified emissions table of the reg-
istry system, and checking that sufficient allowances have been surrendered.

Moreover, the compliance cycle has a wider perspective. As Figure 2 shows,
there is a second cycle. This is the regular review of the monitoring plan, for
which the verification report may provide valuable input. Besides, the operator
is required to continuously strive for further improving the monitoring method-
ology. Any inspections by the CA should also inter alia aim at identifying ele-
ments of the monitoring methodology which are not appropriate any more, for
example, after technical changes have been made to the installation.

On the bottom of Figure 2, the governance system for verification is included: A
national Accreditation Body (NAB) is responsible for accreditation of the verifi-
ers. Without accreditation (or if accreditation is suspended due to irregularities
found in the verifier's work), the verifier is not allowed to carry out verification.
The accreditation includes regular (e.g. annual) surveillance activities. The legal
basis and detailed requirements for verification and accreditation are laid down
in the AVR. It also requires a regular information exchange between the CAs and
NABs, in particular where verifiers accredited in other Member States are in-
volved.

What can be learned for the CBAM from the EU ETS compliance cycle is in
the first place the important role of a monitoring plan. However, monitoring
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plans may be considered an administrative burden at the time of introducing
the CBAM. Although they are considered best practice, they could be kept as
voluntary elements at least for some transition phase, or additional incentives
for operators should be considered to develop their monitoring plans. As there
are no competent authorities in the case of CBAM, verifiers could take over the
responsibility to validate monitoring plans. This has for example been the case
in the MRV Regulation® for maritime transport. The latter will form the basis for
MRV for maritime transport activities also when they will be included in the EU
ETS in line with the “Fit for 55" package. As an alternative, the responsibility for
validating monitoring plans could be performed by applying a certification
scheme as described in section 3.7.2.

Secondly, the defined reporting period of one year seems also appropriate for
the CBAM, so that authorised declarants can use the same embedded emission
values for such a period, and may align reporting obligations with carbon pric-
ing systems in other jurisdictions. Thirdly, the system of accreditation as tool for
supervising verifiers is important and an internationally accepted and under-
stood concept. It has already been included in the Commission proposal.

Finally, the concept of continuous improvement is worth further consideration:
For the CBAM, it may not be appropriate to require regular “improvement re-
ports” as under the MRR. However, for making the CBAM cost-effective but ro-
bust, and for giving operators time to adapt to its requirements, the implement-
ing act under the CBAM Regulation should provide some clause that allows the
operator to start with some “best available data sources” (see also section 3.3),
and later on improve the monitoring system.

Timing of the CBAM compliance cycle

In the EU ETS, the reporting period is the calendar year, and emission reports
are due by 31 March® of the subsequent year. It has been found that annual re-
porting on emissions data offers a good balance between timeliness of data
and administrative burden®. The interval of three months between the end of
the reporting period and the submission of verified reports has also been
widely found reasonable®, with some Member States allowing only two months

6

w

Regulation (EU) 2015/757 of the European Parliament and of the Council of 29 April 2015 on
the monitoring, reporting and verification of carbon dioxide emissions from maritime
transport, and amending Directive 2009/16/EC.

64 The MRR allows Member States to prescribe an earlier submission date, but not earlier than
28 February.

8 The impact assessment for the 2008 review of the EU ETS found that the annual reporting is
appropriate, and more frequent reporting would lead to undue administrative burden. See
SEC(2008) 52, https://ec.europa.eu/clima/document/download/1ca410f6-5586-4d67-8c96-
1a3acb767df1_en?filename=sec_2008_52_en.pdf

% In this context it is important to mention that verification is a bottleneck. The system only

works because verifiers schedule part of the verification tasks throughout the reporting

year, and require only a limited amount of time to finalise verification conclusions after the
end of the reporting period.
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for that purpose. Consequently, we assume here that it is reasonable to require
the same timing for operators outside the EU who intend to provide actual data
on embedded emissions of goods to the authorised declarants. Using the same
reporting cycle for all producers inside and outside the EU would furthermore
have the advantage that only one set of rules needs to be followed by all opera-
tors, which will allow also equal treatment of exported EU products which may
serve as precursors for goods that fall under the CBAM. However, as an excep-
tion to the rule, it might be useful to allow reporting periods other than calen-
dar years to installations which are subject to another legally mandatory MRV
system, e.g. if they are subject to a national ETS outside the EU. Provided the
level of oversight by a competent authority or at least accredited verifier is
given, such deviation would provide a reduction of administrative burden and
would at the same time reduce the risk of reporting errors.

In accordance with Article 6(1) of the Commission’s proposal, the annual CBAM
declaration by authorised declarants is due by 31 May each year for the previ-
ous calendar year. The proposed timing for reporting of embedded emissions
would allow the declarants up to two months for using these data to compile
the CBAM declaration, which seems well feasible, provided that efficient com-
munication between producers of goods and authorised declarants can be es-
tablished. A central database [operated by the Commission] would be ideal to
support such efficient communication, if operators report the embedded emis-
sions to that database, and declarants can gather data for the CBAM declaration
from the database. This would also increase data quality and allow a high level
of automatisation on the side of authorities in checking the CBAM declarations.

As can be seen from Figure 3, the proposed timing will lead to a reasonable co-
incidence of emissions data with the actual time of production, although there
may be some delay between production and import. However, a longer delay is
inherent in this approach for data on embedded emissions of precursor materi-
als. These may be one year older than the rest of the data, if the precursors are
not produced in the same installation. However, over a period of several years,
deviations between actual and reported data caused by delayed reporting
would equal out. Therefore the proposed approach seems reasonable, and has
the advantage of an elegant simplicity.
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Figure 3: Impact of a one-year reporting period on the timeliness of CBAM declarations. Note that this shows
only the case of calendar years as reporting periods, while it might be possible to accept other one-
year periods under certain conditions, such as for the purpose of aligning with another mandatory
MRV system’s timeline.
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3.7.2  Certification systems under RED II

The Renewable Energy Directive requires that biomass, when used for genera-
tion of electricity, heating or cooling, in order to be eligible for financial support
and for counting towards the Member State’s renewable target, complies with
certain sustainability and GHG savings criteria. Providing the relevant evidence
is not simple and requires special expertise and a controlled data gathering
framework. As biomass must fulfil those criteria without prejudice to the coun-
try of origin, internationally working certification schemes are required.

Below we give a short overview of how these systems work. [Figure 4 and the text
below are taken from MRR GD3 (unpublished draft, written by Umweltbundesamt for
DG CLIMA) with minor modifications.]

Figure 4 provides an overview of the governance structure of certification
schemes including the recognition by the Commission. First, certification
scheme operators set up their certification scheme’s rules (e.g. which scope
they cover, which competence criteria they apply for their certification bodies
and their auditors, which templates economic operators have to use, etc.).
These rules have to be published by the certification scheme and must comply
with the Implementing Regulation®” pursuant to Article 30(8) of the RED II. That
Regulation is also the basis against which the Commission checks the scheme
before recognising it.

87 Commission Implementing Regulation (EU) 2022/996 of 14 June 2022 on rules to verify
sustainability and greenhouse gas emissions saving criteria and low indirect land-use
change-risk criteria, available from http://data.europa.eu/eli/reg_impl/2022/996/0j
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Figure 4: Schematic description of how RED Il certification schemes work (taken from draft MRR guidance docu-
ment No 3, written by Umweltbundesamt for DG CLIMA®)
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8 https://climate.ec.europa.eu/system/files/2022-10/gd3_biomass_issues_en.pdf
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Once a certification scheme is recognised by the Commission, the certificates is-
sued to economic operators and proofs of sustainability issued by those eco-
nomic operators under the certification scheme have to be accepted in all Mem-
ber States, as well as by all other recognised schemes (e.g. for parts of value
chains). Recognition by the Commission is valid for a maximum of five years.

The term “economic operator"®® used in the context of the RED Il covers several
different cases, and the scope of their certification can vary accordingly. For the
purpose of EU ETS, an operator of an installation using biomass can be the “eco-
nomic operator”. As shown in Figure 4, the biomass value chain can be complex,
starting from the farm or forest (point of origin) over a “first gathering point"7°
(e.g. a trader's warehouse or a train loading station), various transport and stor-
age stages, and the processing into biofuels. All these steps must be covered by
the mass balance system under Article 30(1) of RED Il for ensuring that there
are neither data gaps nor double counting of biomass quantities. Biomass certi-
fication schemes usually offer different scopes of certification, so that economic
operators can get certificates specifically for the steps of the value chain which
the operators cover. If e.g. an economic operator only carries out the “first gath-
ering point” activity, or only production of biofuels from certain raw materials,
the certificate will be issued only for these operations.

Furthermore, some certification schemes do not cover all the elements of the
RED II. For example, it is not a given that all certification schemes also cover as-
sessing the mass balances, some do not cover forest materials. Also the specific
certification as “low-ILUC’" biomass” is not always offered by certification
schemes.

In this system, certificate’ is what certifies that an economic operator complies
with the rules of the certification scheme. A Proof of Sustainability’® is issued by

"

% Defined by Article 2(11) of the implementing act: “economic operator’ means a producer of
raw material, a collector of waste and residues, an operator of installations processing raw
material into final fuels or intermediate products, an operator of installations producing energy
(electricity, heating or cooling) or any other operator, including of storage facilities or traders that
are in physical possession of raw material or fuels, provided that they process information on the
sustainability and greenhouse gas emissions saving characteristics of those raw materials or
fuels;”

7

=)

Defined by Article 2(12) of the implementing act: “first gathering point’ means a storage or
processing facility managed directly by an economic operator or other counterpart under
contractual agreement that is sourcing raw material directly from producers of agricultural
biomass, forest biomass, wastes and residues [...J".

ILUC = Indirect land-use change; Art. 2(37) RED II.

"

Article 2(4) of the implementing act defines “certificate’ means a conformity statement by a
certification body within the framework of a voluntary scheme, certifying that an economic
operator complies with the requirements of Directive (EU) 2018/2001 [the RED II]";

Article 2(23) of the implementing act defines “proof of sustainability’ means a declaration by
an economic operator, made on the basis of a certificate issued by a certification body within the
framework of a voluntary scheme certifying the compliance of a specific quantity of feedstock or
fuels with the sustainability and greenhouse gas emissions savings criteria set out in Articles 25(2)
and 29 of Directive (EU) 2018/2001 [the RED I17".

7

7.

N

7.

w
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the economic operator for confirming that a certain consignment of biomass
material* fulfils the sustainability or GHG savings criteria. The role of a certifica-
tion body is therefore different from the EU ETS verifier in that not specific envi-
ronmental data are verified, but the certification means that the economic opera-
tor is certified as being capable of managing the sustainability information, GHG
savings data or the relevant mass balance system, depending on the certifica-
tion scope. Depending on the certification scheme’s rules, such certificate is
valid for one year from the certification” (i.e. forward-looking, while EU ETS veri-
fication confirms data from the past). This does not mean that the auditor will
not check data from specific consignments (batches) of biomass, but still the
certificate proves that the economic operator is capable of issuing “proofs of
sustainability” for the biomass material.

An important part of the certification scheme’s rules is the framework for audit-
ing’¢. The implementing act pursuant to Article 30(8) requires:

e The certification body acting on behalf of the certification scheme shall be
accredited to ISO 17065 (“Conformity assessment - Requirements for bod-
ies certifying products, processes and services”).

* Audits of economic operators are to be carried out using 1ISO 19011
(“Guidelines for auditing management systems”).

e [f the certification scheme performs audits on actual GHG values, it shall
be accredited to ISO 14065 (“General principles and requirements for bod-
ies validating and verifying environmental information”).

e Voluntary schemes shall set up training courses for their auditors covering
the schemes’ specific rules, and shall carry out supervision on them.

The key learning from that system for the CBAM is that the Commission laid
down requirements for such systems in an implementing act, and performs
“recognition” of the schemes based on this implementing act. Recognition can
be withdrawn if irregularities in the scheme's operations are found, and must
be renewed every five years, which gives the Commission significant enforce-
ment capabilities.

The main difference between RED Il and CBAM would be, however, that the cer-
tification body / verifier would have to perform a “normal” verification (like un-
der the EU ETS) on data gathered in the past (in the previous year), not on the ca-
pability of the operator to monitor appropriately””.

74 The precise wording of the RED Il would be “biofuel, bioliquid or biomass fuel”, where
“biomass fuel” means biogas and solid biomass used as fuels.

7> The certificate has to give the validity period.

76 In order to clarify the difference from EU ETS verification, this document uses here the term
“certification body” for the (accredited) legal person / company, and “auditor” for the person
doing the audits.

77 However, should the CBAM rules for MRV require the operators to have a monitoring plan,

such “forward looking” validation of the MP would become element of the system.
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Like verifiers according to the CBAM proposal, certification bodies under RED Il
have to be accredited by the NAB of a Member State, which provides a means
of control over them from the EU side, even if they are operating overseas. The
use of international standards is helpful in this regard.

An important element is also the transparency rules: Each certification system
must publish the rules it applies, the list of certification bodies accepted, and
the list of certificates issued (which allows checking whether a certificate shown
by an economic operator is still valid). In CBAM terms, certification systems
could publish a list of actual specific embedded emission values from installa-
tions they have verified, although a central database at EU level for this purpose
would be even better. Article 10(7) could be strengthened such that embedded
emissions (and underlying emission reports / verification reports) should be
kept in the database.

The most important point, however, is the multiplier potential of this concept.
The Commission sets the rules, several certification systems are set up (by the
private sector), each certification system can train and employ many auditors.
Market demand would lead to the required number of auditors per country,
and language barriers would likely be less problematic. The certification scheme
operators would furthermore be responsible to disseminate knowledge on rele-
vant rules (legislation, guidance documents and reporting templates) of the
CBAM.

Possible requirements in the CBAM regulation

If the decision were made that a governance structure such as the certification
schemes of RED Il would be useful for the CBAM, the CBAM Regulation would
need some clauses that verification may be put into the hand of certification
schemes, provided they are recognised by the Commission. Articles 30(4), (5), (7)
and (8) of RED Il can be used as inspiration. There would be the need for an im-
plementing act like the one®” under Article 30(8) of RED Il defining requirements
on certification schemes.
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4 EXISTING MRV RULES

This chapter is dedicated to a short review of existing MRV rules which might
help the final definition of MRV rules for determining the embedded emissions
of goods under the CBAM.

It is worth to emphasise that the EU ETS MRV system, on which this document
primarily builds, is nothing exotic or esoteric. From the very beginning of the EU
ETS, the EU ETS MRV system was aligned with IPCC GHG inventory rules, and
building on industry experience at that time (in particular the GHG protocol,
which itself was developed with strong industry participation). Industry stake-
holders have been frequently consulted before finalisation of the MRV system
in its current form (i.e. as laid down in the legal acts listed in section 3.1). The in-
ternational standards such as ISO 14064-3 and ISO 14065 again took experience
and requirements of the EU ETS MRV into account, when they were developed.
Also other emission trading systems which have been or are currently devel-
oped in many jurisdictions’® were strongly influenced by the EU ETS experience,
such as the Californian ETS, the Korean and Chinese national ETS, etc. Interna-
tional platforms for information exchange such as ICAP”® and PMR& have sup-
ported the information exchange by providing workshops, trainings and publi-
cations which have also led to a certain degree of soft harmonisation between
carbon pricing systems and their MRV systems.

Therefore, the basic assumption for the CBAM’'s MRV system is that even
though specific rules will have to be put in place for the CBAM, which will
strongly build on the EU ETS, operators in many countries will neither have to
start from scratch, nor will they find it extremely difficult to adjust to the CBAM's
rules. However, for countries where no carbon pricing is in place yet, the CBAM
may be a big challenge. The aim of this chapter is to explore whether this as-
sumption is valid.

4.1 MRV rules in the EU ETS

Throughout this document many references have already been made to the EU
ETS legislation and the extensive guidance material available. Here we will only
summarize what rules are available and which gaps need to be filled for the
CBAM's MRV system.

78 An overview of emission trading systems can be found e.g. under
https://icapcarbonaction.com/en/ets-map

% International Carbon action Partnership, https://icapcarbonaction.com

80 The World Bank’s Partnership for Market Readiness, https://www.thepmr.org/
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4.1.1 Available rules

The MRR contains rules for the following details on monitoring of emissions at
installation level:

e Definitions and principles (see section 3.3);

* A building block system of several monitoring methodologies (see sections
3.4.1 to 3.4.6) and calculation formulae (same section, and 3.5.1);

¢ Allowed simplifications for small/simple installations and small source
streams and emission sources;

e Rules for the determination of fuel and material quantities (“activity data”),
including situations where the metering equipment is not owned by or un-
der control of the operator, but e.g. the fuel supplier;

e Approaches using either default values or laboratory analyses for the de-
termination of “calculation factors” (NCV, emission factors, carbon content,
biomass fraction, oxidation factor, conversion factor, see also section
3.4.1);

® Requirements for minimum uncertainties to be met for measurements;

e Requirements for sampling®' for the purpose of laboratory analyses, and
requirements for the laboratory®;

e Rules for how to apply CEMS (see also section 3.4.2), in particular require-
ments for maintenance and calibration, by reference to European or inter-
national standards;

® Rules for biomass (including conditions for zero rating based on the crite-
ria of the RED II);

e Rules for monitoring of N,O and PFCs (see sections 3.4.4 and 3.4.5) and for
CCS (3.4.6). Notably CCU rules are still pending until the current proposal
for an update of the EU ETS Directive is adopted;

e Rules for quality management and the internal control system (including
risk assessment);

e Requirements for regular improvement reports and monitoring plan up-
dates;

e Requirements for electronic templates or IT systems for transmitting data
to the competent authority;

e Minimum content of the monitoring plan and annual emission report, and
requirements for retaining data for 10 years (and what data to keep);

e Activity (sector) specific rules on monitoring, e.g. boundaries of the activity,
which monitoring methods to use, deviations from the standard tier sys-
tem, etc.

e Default emission factors (mostly based on IPCC GL 2006) and GWP values
to be applied;

8

Where applicable, installations must have a sampling plan which ensures representative
sampling, and safeguarding a minimum number of samples per year.

82 Laboratories must be accredited to ISO 17025, or meet equivalent quality criteria.

Umweltbundesamt @ Version 2, Vienna, 30 January 2023 | 51



Discussion note - Existing MRV rules

® Rules how the competent authority can determine the emissions in the ab-
sence of the operator’'s report, or in case of negative verification.

The free allocation rules contain MRV rules for the following areas relevant for
the CBAM:

® An obligation to monitor sub-installation level data in addition to the moni-
toring obligations of the MRR;

e Obligation for having an approved “monitoring methodology plan” as sup-
plement to the monitoring plan already in place under the MRR;

e A hierarchy of what “best available data sources” are in the absence of a
tier system like under the MRR;

® Rules on metering of heat (See section 3.4.7) and electricity (3.4.8);

e Rules for attribution of emissions to products (sub-installations) (see sec-
tion 3.5.2.1);

e Rules for sub-installations for processes outside the product benchmark
definitions (“fall-back sub-installations”);

e Detailed product definitions related to benchmarks, and related system
boundaries;

e List of parameters to be monitored and reported;

e Minimum content of the monitoring methodology plan;

The AVR covers the following topics:
e Verification rules for data sets under both, MRR and FAR;
e Definitions and principles of verification;

e Requirements for the different steps of verification (pre-contract stage,
strategic analysis, risk analysis, verification plan, data verification, inde-
pendent review, etc. - this part is highly compatible with ISO 14064-3)

e Site visits and criteria under which conditions the site visit may be waived;
Virtual site visits (e.g. under Pandemic situations);

e Rules for accreditation and surveillance of verifiers (highly compatible with
ISO 14065);

e Competence requirements for auditors and lead auditors;
e Requirements for the accreditation body;
e Rules on information exchange between NAB and CA;

e Alist of accreditation scopes for verifiers, in order to match the scope of
accreditation to certain sectors for which the verifier has proven compe-
tence.

All of the above elements can most likely be used as starting point for develop-
ing the CBAM MRV rules, although some simplifications should be made in or-
der to keep the resulting legislative act manageable, and for making it applica-
ble to operators who may lack resources for implementing them perfectly right
from the start.
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41.2 Gaps (areas without MRV rules in the EU ETS)

Comparing the list of MRV rules already existing for the EU ETS (section 4.1.1)
against the needs of the CBAM (based on the calculation rules in section 3.5),
we identify the following gaps for which new MRV rules need to be developed or
taken from other carbon pricing systems or international standards:

e [f the review of other MRV systems (sections 4.2 and 4.3) finds useful moni-
toring provisions not yet available in the EU ETS (e.g. conditions for the use
of PEMS), there would be a possibility to add similar provisions to the
CBAM implementing act in order to make it more flexible for users outside
the EU;

e Rules for determining embedded emissions of precursor materials if they
are sourced from other installations (known or unknown sources);

e Rules for determining the effective carbon price already paid (for the in-
stallation’s own products as well as for purchased precursor materials, in-
cluding those of unknown origin;

e Rules for waste gas export and use, if applicable, and if decided to be dif-
ferent than under the FAR;

e Specific product definitions not yet available, e.g. Direct Reduced Iron
(DRI), urea, mixed fertilizers, etc.;

e System boundary definitions if not yet available in the FAR, e.g. for hot-roll-
ing of steel, which is currently under fall-back approaches;

e Definitions of the production routes and their precursor materials to be
taken into account;

e |f necessary, rules for allowing or requiring the use of default values;

e |f found desirable, requirements on certification schemes (based on ap-
proaches known from the RED I, see section 3.7.2);

e Article 7(6) furthermore requires to include rules for how default values
shall be defined.

4.2 Relevant (international) standards

The following international standards contain elements which could be of rele-
vance to the CBAM:

® Horizontal standards on GHG emissions and verification:
ISO 14064-1:2018 - Greenhouse gases - Part 1: Specification with guid-
ance at the organization level for quantification and reporting of green-
house gas emissions and removals.
This standard defines general principles for monitoring and reporting of
GHG emissions at company level, which can be easily broken down to
installation level like in the EU ETS. The standard is building on IPCC
guidelines, which also form a basis for the EU ETS rules. As has already
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been discussed in section 2.2, the standard is not restricted to direct
emissions. It outlines only a general framework for GHG inventories (i.e.
MRV approaches) and leaves high flexibility for approaches which are
compatible with this standard. The EU ETS MRV rules are largely com-
patible with ISO 14064-1, but are more specific. Therefore, the I1SO
standard will most likely not feed directly into the CBAM's MRV rules, but
may be helpful in providing guidance to operators in third countries
who may be familiar with its requirements.

ISO 14064-2:2019 - Greenhouse gases - Part 2: Specification with guid-
ance at the project level for quantification, monitoring and reporting of
greenhouse gas emission reductions or removal enhancements.

This standard sets out a general framework for projects for emission re-
duction. Therefore there is no direct applicability in the CBAM. However,
this framework is respected by most systems for voluntary carbon re-
ductions as well as the UN-regulated ]| and CDM projects. When looking
for MRV experience in third countries on which CBAM can build, such
project activities will be important. Nevertheless, ISO 14064-2 itself will
not be further considered for this project.

ISO 14064-3:2019 - Greenhouse gases - Part 3: Specification with guid-
ance for the verification and validation of greenhouse gas statements.

This standard is the basis for GHG verifiers around the world. It also
formed the basis for the development of the EU ETS Regulation on veri-
fication (the AVR). Again, the standard itself is system-neutral, i.e. with-
out further detailed rules it cannot be easily applied. In the EU ETS, the
detailed requirements are laid down in MRR and AVR, for the purpose of
the CBAM the relevant implementing acts will fill this gap. The latter will
have to be developed by respecting ISO 14064-3 in order to ensure in-
ternational understanding of the requirements, and for ensuring an
equal level of verification in the CBAM as in the EU ETS.

ISO 14065:2020 - General principles and requirements for bodies vali-
dating and verifying environmental information.

Again, this is a universally known and applied standard. It is the founda-
tion of all accreditations of GHG verifiers. It was used for developing the
AVR. Therefore, if the CBAM Regulation requires verifiers to be accred-
ited on basis of the AVR, verifiers will automatically comply with this
standard, which will be helpful for international acceptance of these ver-
ifiers.

ISO 14067:2018 - Greenhouse gases - Carbon footprint of products -
Requirements and guidelines for quantification.

As discussed in section 2.3, the international standard for carbon foot-
print of products is largely compliant with the needs of the CBAM, pro-
vided more detailed rules - the “product category rules” are laid down in
the legislation of the CBAM. Therefore it is expected that actors in the
CBAM who are familiar with this standard will find the CBAM rules easy
to understand. However, it will require some effort in the CBAM guid-
ance documents to highlight some differences in vocabulary (the stand-
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ard uses e.g. “allocation” of emissions to different products, while read-
ers familiar with the EU ETS or CBAM would use the word “attributed
emissions”, etc.). It will also be important to highlight the exact system
boundaries of embedded emissions. For CBAM actors not familiar with
carbon footprints, however, it will be more useful to concentrate on the
CBAM rules themselves, without making the detour of first trying to get
acquainted with carbon footprints.

e Sector-specific standards on GHG emissions (for assessment, here the
European (EN) standards were used, as some of the corresponding I1SO
standards® are still at the drafting stage):

EN 19694-1:2016 and I1SO 19694-1:2021 - Stationary source emissions -
Determination of greenhouse gas emissions in energy-intensive indus-
tries - Part 1: General aspects.

EN 19694-2:2016: - Stationary source emissions - Determination of
greenhouse gas emissions in energy-intensive industries - Part 2: Iron
and steel industry

EN 19694-3:2016 and ISO/FDIS 19694-3 - Stationary source emissions -
Determination of greenhouse gas emissions in energy-intensive indus-
tries - Part 3: Cement industry

EN 19694-4:2016 and ISO/FDIS 19694-4 - Stationary source emissions -
Determination of greenhouse gas emissions in energy-intensive indus-
tries - Part 4: Aluminium industry

EN 19694-5:2016 and ISO/FDIS 19694-5 - Stationary source emissions -
Determination of greenhouse gas emissions in energy-intensive indus-
tries - Part 5: Lime industry

EN 19694-6:2016 and ISO/FDIS 19694-6 - Stationary source emissions -
Determination of greenhouse gas emissions in energy-intensive indus-
tries - Part 6: Ferroalloys and silicon industry

This series of European standards copies basically the requirements of the
EU ETS Regulation on monitoring and reporting (the MRR 20128%) into
standards and adds further sector-specific aspects (e.g. system bounda-
ries) and detailed examples for emission calculation. It adds for example
information not available in the MRR, such as uncertainty values for typical
measurement instruments commonly used in these sectors.

These standards furthermore exceed the needs of the EU ETS, since also
indirect emissions and to some extent “upstream”®> energy consumption

8 From the identical numbering and the publicly available parts of the ISO standards, it is
assumed that the ISO standards will be (near to) identical to the EN standards.

84 Commission Regulation (EU) 601/2012 - note that this version of the MRR applied during the
third phase of the EU ETS. For use from 2021 onwards, it was replaced by Commission
Implementing Regulation (EU) 2018/2066 (the MRR 2018), which is meant whenever the MRR
is mentioned in this discussion note. However, the differences between both versions of the
MRR are minimal when CBAM requirements are concerned.

8 |.e. energy or emissions associated with the production of a source stream used in the
process under consideration.
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or emissions are included in some cases. These standards also allow per-
formance monitoring by using key performance indicators, and identifica-
tion of emission reduction potentials, which may be helpful to companies,
but not covered in EU ETS legislation.

It is unknown to which extent these standards are used in practice. When
it comes to the EU ETS, the sole requirement is compliance with the EU
Regulations. The use of the standards is not required by legislation. There-
fore, they would more or less fulfilling the role of additional guidance doc-
uments.

e Additional standards for the iron and steel sector:

ISO 14404-1:2013 - Calculation method of carbon dioxide emission in-
tensity from iron and steel production - Part 1: Steel plant with blast
furnace

ISO 14404-2:2013 - Calculation method of carbon dioxide emission in-
tensity from iron and steel production - Part 2: Steel plant with electric
arc furnace (EAF)

ISO 14404-3:2017 - Calculation method of carbon dioxide emission in-
tensity from iron and steel production - Part 3: Steel plant with electric
arc furnace (EAF) and coal-based or gas-based direct reduction iron
(DRI) facility

ISO 14404-4:2020 - Calculation method of carbon dioxide emission in-
tensity from iron and steel production - Part 4: Guidance for using the
ISO 14404 series

This series of standards builds on the Worldsteel climate action data col-
lection handbook®®, It is different from the EN standards described above
in that it does not contain requirements on the “how” of monitoring, but
only on the “what to report”. It provides a consistent methodology for com-
paring the performance of different steel production sites by overcoming
the difficulties that some plants produce some precursor materials them-
selves, while others purchase them (this includes heat and electricity). For
that purpose, a system of including upstream emissions (comparable to
the concept of precursors’ embedded emissions for the CBAM) and “credit
emissions” (for attributing some emissions to the downstream process
such as e.g. a power plant using the blast furnace gas).

It is unclear if this standard would be helpful in the context of the CBAM.
However, the descriptions of system boundaries may be helpful. Further-
more the large number of default values for all kinds of materials used in
the sector (including values for “upstream emissions”) may be useful in
corroborating the results of the project developing default values for the
CBAM.

8 The ISO series cites version 6 of the handbook. The one currently available from Worldsteel's
website is version 10: https://worldsteel.org/steel-topics/environment-and-climate-
change/climate-action/climate-action-data-collection/
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4.3 Applicability of MRV rules of other carbon pricing
systems

For the purpose of the CBAM, operators in third countries will have to monitor
their emissions based on rules developed in the EU and to be laid down in EU
legislation. These operators will be in one of the following situations:

e Some operators will already have gained experience with monitoring, re-
porting and verification of their emissions either because there is already
some form of carbon pricing in their jurisdiction (an ETS or a carbon tax)
which requires MRV, or because they have implemented projects which re-
quire MRV, such as under CDM or a voluntary offsetting system such as
the VCR. There are some sub-categories regarding the MRV system used:

MRV systems that are highly compatible with the EU ETS approaches;
MRV systems with approaches strongly deviating from the EU ETS ones.

e Some operators may be familiar with basic MRV principles because either
they were asked to contribute data to the national GHG inventories under
the IPCC guidelines, or because they monitor their emissions for purposes
such as international sectoral data collection initiatives®” or for general CSR
reporting. In this case it can be conservatively assumed that monitoring
may be carried out with out formalised guidelines.

® Many operators may have no MRV experience at all.

In order to better understand these groups of operators and for tailoring the
CBAM's MRV rules to the needs of all these groups, some of the existing MRV
rules of other jurisdictions were reviewed. However, this effort had to be limited
to a small sample of systems, because usually system descriptions are only
available in the jurisdiction’s language. Nevertheless, we are confident that this
gives a representative overview for the purpose of this discussion note. We
have in particular corroborated this assumption by publications® by ICAP and

87 E.g. the “getting the data right” of the Cement Sustainability Initiative
(https://www.wbcsd.org/Sector-Projects/Cement-Sustainability-Initiative), the Worldsteel
data collection (see footnote 86), or the international aluminium institute’s statistics
(https://international-aluminium.org/statistics/greenhouse-gas-emissions-aluminium-
sector/)

8 |n particular the following:

® PMR: “Developing Emissions Quantification Protocols for Carbon Pricing - A Guide to
Options and Choices for Policy Makers”;
https://openknowledge.worldbank.org/handle/10986/34388

® PMR: “Designing Verification and Approval Systems - A Guide to Designing Systems for
Carbon Pricing Instruments”,
https://openknowledge.worldbank.org/handle/10986/31324

® |CAP & PMR: Emissions Trading in Practice: A Handbook on Design and Implementation
(2nd Edition), https://icapcarbonaction.com/en/publications/emissions-trading-practice-
handbook-design-and-implementation-2nd-edition

® |CAP: Emissions Trading Worldwide: 2022 ICAP Status Report,
https://icapcarbonaction.com/en/publications/emissions-trading-worldwide-2022-icap-
status-report
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the Worldbank’'s PMR, which are fora for international cooperation in the area
of emissions trading and carbon pricing. We are furthermore aware that also
the European Commission is supporting various projects in third countries re-
garding the development of emission trading. The overall conclusions which can
be drawn based on these sources are as follows:

e QOverall, all MRV systems follow the same principles as the IPCC guidelines
(see section 3.3) and are based on the same two generic approaches (cal-
culation based on quantity of fuels and materials and emission factors) or
continuous measurement. This is entirely compatible to the EU ETS ap-
proaches.

e Systems differ in particular in the detailed requirements, e.g. whether
there are specified requirements for the measurement instruments used,
and for determining the emission factors (e.g. if there are specific require-
ments for sampling and laboratory analyses like in the EU ETS or if that is
left to the expertise of the operators). Some systems use only an emission
factor, while others differentiate by using separate oxidation/conversion
factors besides the emission factor. Many systems use the factor
44/12=3,667 for conversion from C to CO,, while the EU ETS and some oth-
ers use the figure 44,009/12,011=3,664 based on more precise atomic
weights.

e Emissions from biomass (also if part of alternative fuels or waste derived
fuels) are generally zero-rated. The additional requirement of sustainability
criteria appears to be a unique approach in the current EU ETS.

* Not all systems have clearly defined tiers or minimum uncertainty levels to
be achieved. Consequently, many systems do not have a requirement for
continual improvement.

® Most systems require an installation-specific monitoring plan to be fol-
lowed, but additional requirements such as the need for an internal con-
trol system and quality assurance measures are sometimes not included.

® Most systems prefer the calculation based approach, as this is simpler to
apply and less prone to mistakes by operator’s staff. The exception to this
rule are systems in the USA and some other systems that follow their ex-
ample. Those put more emphasis on continuous emission measurements
systems (CEMS).

e Further differences are in the coverage of sectors and greenhouse gases.
However, it is general consensus to include CO, emissions in general, and
N,O in nitric acid production and PFCs in primary aluminium production.

e Furthermore some systems require operators to report indirect emissions
from electricity consumed.

e Rules for attributing emissions to “sub-installations” or to products are
usually not found in these MRV rules.

® [CAP: A Guide to Linking Emissions Trading Systems,
https://icapcarbonaction.com/en/publications/guide-linking-emissions-trading-systems
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e Third-party verification is almost universally applied, although significant
differences exist. If verifiers require a form of approval, it is usually accred-
itation under ISO 14065. However, it is also possible that authorities accept
other verifiers. Also the verifiers are not always contracted by the opera-
tors, but sometimes by the government.

From the literature cited in footnote 88 and from the project team'’s experience
(workshops, projects) we concluded that the MRV systems of many currently al-
ready existing or planned emission trading schemes are strongly inspired by the
EU ETS, in particular because there is a large set of guidance documents availa-
ble on the Commission’s website. This is in particular the case for the EU acces-
sion candidates and neighbourhood countries, where the Commission is provid-
ing capacity building. However, the following MRV systems were found to merit
specific commenting:

e US EPA mandatory GHG reporting and Californian Cap and Trade:
Since the Acid Rain program, the US has strong experience in CEMS-based
monitoring. Consequently, the reporting rules require CEMS as the princi-
ple methodology. However, EU ETS-like calculation methodologies are
known as well. The EPA’s Regulation®® contains very detailed quality control
measures for this purpose. It furthermore requires emissions of CH4 and
N.O be taken into account from combustion activities based on emission
factors. Although reporting is done annually, more data than in the EU ETS
is required, in particular monthly emission values and some production
figures for corroboration of the emissions data. Although most input data
is used in US units, the final results (GHG emissions) are to be provided in
metric tonnes.

Despite these differences, the system appears compatible to EU ETS and
CBAM requirements.

* Chinese national ETS: At this point in time, only the power sector is in-
cluded. There exist draft guidelines for monitoring of some industrial sec-
tors, but they are not publicly available. The Commission has been cooper-
ating with China for several years on ETS issues and has provided ample
expert support. It is therefore assumed that final monitoring guidelines
will follow similar approaches as in the EU ETS. For the industrial sectors, it
is known from the 7 pilot systems that indirect emissions related to elec-
tricity consumption are to be reported.

e Korean ETS: No detailed MRV rules were found in ETS literature. It is
known that the rules build on the earlier GHG Target Management System
(TMS). They are, however, expected to be in line with international stand-
ards. Like in China, indirect emissions are to be reported.

Besides these carbon pricing systems put in place by governments, also the pri-
vate sector has developed MRV methodologies, in particular for voluntary offset
projects. The most relevant one is the UN-supervised CDM (Clean development

8 https://www.ecfr.gov/current/title-40/chapter-I/subchapter-C/part-982toc=1
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mechanism). We have furthermore taken into account the VCR (Voluntary Car-
bon Standard). The latter, however, states on the website® that the methodolo-
gies of the CDM and of the (Californian) Climate Action Reserve can be applied.
All these systems basically apply the international standards cited already
above, or apply similar approaches. We restrict therefore our considerations
here on the CDM.

The CDM methodologies are developed on a case-by-case basis for each pro-
ject. However, some recurring elements were put forward for general applica-
tion in so-called tools. For the CBAM purpose, the following two are of particular
interest:

e Tool 3 on determination of fuel consumption®: It uses the common calcu-
lation method based on fuel consumption and emission factors. However,
compared to the EU ETS it applies a different order of preferred methods,
which may be more appropriate to situations with lower budget for MRV
and/or less experience in this area. In particular, data provided by the fuel
supplier is generally preferred over default values. Laboratory analyses
seem to be avoided as much as possible. The overall quality assurance
measures required are very basic only.

e Tool 8 on CEMS®% In principle compatible with EU ETS rules, too, although
QA measures are much less elaborated. However, if strictly applied, they
should be sufficient for the CBAM's purpose. QA requirements include pe-
riodic calibration of flow measurements against a primary device provided
by an independent accredited laboratory, calibration and frequency of cali-
bration according to manufacturer’s specifications, and calibration of gas
concentration against calibration gases that must have a certificate pro-
vided by the manufacturer and must be under their validity period.

All the points above are encouraging in that they show that around the world, if
there is an MRV system already in place, the most essential elements are com-
patible, even if differing in detail. This means that any EU legislation in the field
can be expected to be understood in principle in all those jurisdictions that al-
ready have some MRV system. It will be feasible by using guidance documents
to make operators understand the additional (and possibly more stringent) MRV
requirements necessary for the CBAM.

4.4 Possibilities for simplification of MRV rules

The implementation of the EU ETS MRV system has taken several years, and im-
provements to the legal framework have been made several times. The intro-
duction of sub-installation level monitoring for the purpose of benchmark-
based free allocation has made the system considerably more complicated.

%0 https://verra.org/methodologies/
9 https://cdm.unfccc.int/methodologies/PAmethodologies/tools/am-tool-03-v3.pdf

92 https://cdm.unfccc.int/methodologies/PAmethodologies/tools/am-tool-08-
v2.0.0.pdf/history_view

Umweltbundesamt @ Version 2, Vienna, 30 January 2023 | 60


https://verra.org/methodologies/
https://cdm.unfccc.int/methodologies/PAmethodologies/tools/am-tool-03-v3.pdf
https://cdm.unfccc.int/methodologies/PAmethodologies/tools/am-tool-08-v2.0.0.pdf/history_view
https://cdm.unfccc.int/methodologies/PAmethodologies/tools/am-tool-08-v2.0.0.pdf/history_view

Discussion note - Existing MRV rules

Now, with the CBAM, these rules are not only copied, but in fact made even
more complex by adding the embedded emissions of precursor materials and
other indirect emissions to the number of items to be monitored, reported and
verified. Now such new and complex system of requirements will meet produc-
ers in third countries which will be basically unprepared, except where they
have already a monitoring system in place, either for doing some corporate re-
sponsibility reporting, for voluntary determining of carbon footprints of their
products, or for the purpose of a carbon pricing instrument (ETS or carbon tax)
in place in their jurisdiction. Even if they have some data available, it will in most
cases be incompatible in some ways with the data requirements of the CBAM
(e.g. in terms of system boundaries). Furthermore, there will not be a compe-
tent authority as in the EU ETS which will not only enforce correct application of
the rules, but also often organises trainings and helpdesks.

Under these circumstances, it seems an absolute necessity to start with as
much simplified requirements as possible, keeping in mind that improvements
can still be introduced later (or they can be contained in the legislation from the
start, but the requirements can become relevant gradually, allowing time to
adapt).

Our initial ideas on simplification options include:

e Simplify the tier system (data source/quality requirements), or avoid it
completely. As an alternative, a kind of hierarchy of “best available data
sources” like in the free allocation rules could be introduced.

e |[f tiers are kept, require lower minimum tiers than EU ETS installations
have to comply with for the transitional period, provided that the lowest
tiers lead to conservative emission figures (i.e. no under-estimation of em-
bedded emissions).

e |[f tiers are kept, increase the thresholds for the categories of installations.

e Simplify the requirements for specific tiers, e.g. for sampling and labora-
tory analyses.

e Require only simplified risk assessment and control system (provided
there is third-party verification).

e Simplify the uncertainty assessment for measuring instruments. E.g. allow
all instruments that are under national legal metrological control, or if they
are used in commercial transactions.

e Consider simplified approaches to demonstrate sustainability criteria for
biomass, or omit them completely.

e Allow alignment of reporting periods between the other MRV system and
the CBAM.

e FEtc.

Umweltbundesamt @ Version 2, Vienna, 30 January 2023 | 61



Discussion note - Relevant production routes for CBAM goods

5 RELEVANT PRODUCTION ROUTES FOR CBAM
GOODS

Note on the history of this chapter:

As was explained in Chapter 1, most of this note was written before the provi-
sional political agreement on the CBAM Regulation - and in particular its
scope - was reached. It was intended to support the development of method-
ologies, of which production routes and involved precursors are an integral
and essential element. The original version of this chapter was built on the
CBAM scope as given by the Commission proposal, but exceeded it in some
points where it became apparent during the consultants’ work and discus-
sions with stakeholders that full consistency of the methodology would re-
quire the careful consideration of precursor materials.

The final result of the political discussions as reached in December 2022 is
neither fully in line with the Commission proposal nor with what was pro-
posed in this note. In order to preserve the argumentation of this note for fu-
ture use (e.g. as input to the review pursuant to Article 30 of the CBAM Regu-
lation), its coverage of goods was kept largely unchanged. This is reflected in
section 5.6.1, containing the consultants’ conclusions on the scope of the
CBAM pursuant to the arguments in previous sections. However, the note
was updated in order to fully reflect the scope of the CBAM as provisionally
agreed by the Colegislators. The agreed scope is shown in the final section
5.6.2.

In this section, we explore the different production routes for the goods cur-
rently listed in Annex | of the CBAM Regulation. A focus of the work is in particu-
lar to identify the relevant precursor materials for all complex goods, with a
view to their explicit inclusion in the CBAM scope for creating legal certainty and
comparability of carbon costs under EU ETS and CBAM.

The following data sources have been used for this chapter:

e Production processes have been looked up in the relevant BREF®3 docu-
ments;

e Import figures were taken from Eurostat® (note that orders of magnitude
were deducted, not precise figures. They are presented as highly rounded
figures for avoiding distraction);

e Contribution of precursors to embedded emissions were estimated based
on typical consumption levels given in the BREFs, and EU ETS emissions
from benchmark data, to the extent possible.

9 BAT Reference documents, BAT being “Best Available Techniques” as defined by the IED
(Industrial Emissions Directive). All BREFs can be found at the European IPPC Bureau, under
https://eippcb.jrc.ec.europa.eu/reference

9 EU trade since 1988 by HS2-4-6 and CN8 [DS-645593], years 2018 - 2021, EU-27
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For the graphs presented in this chapter, the following conventions are ap-
plied:
® Production processes (for which monitoring of the direct emissions would

take place) are shown as rectangles; Materials are shown in boxes with
soft corners.

e Optional processes (e.g. CCS/CCU) or optional materials (e.g. calcined clays
for cement) are shown in blue boxes. In particular CCS/CCU would not be
taken into account for developing default values, but where an operator
uses them, the related emissions or emission savings should be taken into
account for determining actual embedded emissions.

® Materials which are considered to have no embedded emissions are
shown in red boxes, materials with embedded emissions (including precur-
sor materials and final products, i.e. goods under the CBAM) in green
boxes. Simple goods are shown in normal font, complex goods in bold
font.

® Input materials are presented without trying to be complete. This means
that the focus is on materials which are relevant for demonstrating the dif-
ferences between different production routes. As a consequence, less im-
portant input materials and in particular fuels are usually omitted in order
to keep graphs simple.

e Electricity as input is shown only in cases where it is the main “precursor”
of the process (i.e. in particular for electric arc furnaces and electrolysis
processes). If the political choice is made to include indirect emissions in
the CBAM obligation, then electricity would be relevant in all processes dis-
cussed.
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There will be one production route only. First, there will be the simple good “ce-
ment clinker”, for which the embedded emissions stem from the clinker produc-
tion (“burning”) process (i.e. direct emissions from combustion of fuels and pro-
cess emissions from decomposition of carbonates, plus indirect emissions from
electricity consumption, if applicable). Secondly, cement is produced in the
grinding plant (either within the same cement plant or in a standalone plant).
Embedded emissions would come from the precursor clinker, and - if applica-
ble - from the consumption of electricity. There are usually no significant direct
emissions from this process.

Note: CCS/CCU processes are indicated in Figure 5 as an example. For
keeping graphs reasonably simple, this is not shown in other sectors, but
equally applicable there.
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5.1.2 Aluminous Cement

In accordance with the provisional political agreement, aluminous cement (CN
code 2523 30 00) was added to the scope of the CBAM. This is also referred to
as “Calcium Aluminate Cement”. Therefore, a separate production route has to
be defined for determining embedded emissions. The difference to conven-
tional (Portland and other) cements is that basically the aluminous clinker is
ground without further additives. Therefore there is no need to distinguish two
production steps (clinker and cement), but to define only aluminous cement as
a good under the CBAM. The second difference is that - although usual Bauxite
is used as raw material - also alumina (see section 5.4.4.2) may be used, which
would make the aluminous clinker a complex good. However, as currently Alu-
mina is not within the CBAM scope, at this stage aluminous cement is consid-
ered a simple good.

Figure 6: Production pro- Aluminous Cement production
cess of aluminous ce-

: Iternative fuels
aries. For a legend see @

explanations at the be-
ginning of section 5.

(CTTTTTTTTTmTTo Y Production of
! Alumina i Aluminous
e ! Cement

Aluminous System boundaries:
Cement embedded emissions

of aluminous cement

Source: Umweltbundesamt umweltbundesamt®

5.1.3 Possible precursor materials

Cement and cement clinker are both already in the CBAM scope. Further pre-
cursors which should be included in the CBAM are calcined clays, which are
used as additives in cement production for reducing the amount of clinker. Fur-
thermore - if they should be included for the purpose of other industry sectors
- it would be logical to include calcined lime, dolime and magnesia as relevant
precursors in clinker production, as they could be (theoretically) used in this
process for reducing direct CO, emissions.
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Table 5: Information on potential relevant precursors for the cement sector. Furthermore, information on calcined
lime, dolime and magnesia can be found in the section on iron and steel (section 5.2.2).

CN Description Import significance Contribution to embedded
emissions of cement

25070080 Other kaolinic clays Imports of all clays under CN Calcined clays would help re-
2507 are about 3.5 Mt per year.  duce embedded emissions of
However, for the sub-category cement. Additional Information
25070080, there is no data avail-  will have to be asked upon im-
able at Eurostat. port (calcined or not)

5.1.4 Proposed additional reporting requirements

According to the production route discussed above, the majority of embedded
emissions of cement stem from the clinker production. While classic Portland
cement contains about 95% of clinker, the European standard EN 197-1 defines
cement types where the clinker content be as low as 20%. Declaring only the CN
code for cement will therefore not be sufficient. It is proposed therefore that for
cement an additional reporting requirement is added for the quarterly CBAM
reports (transitional phase) and the CBAM declaration (definitive period):

e Clinker content (percent)

No additional reporting would be required for aluminous cement.

5.2 Iron & Steel

5.2.1 Production routes (overview)

Figure 7 gives an overview of the production routes and the various simple and
complex goods involved in the steel industry regarding the production of car-
bon steel (i.e. steel without specific alloying elements). Figure 8 presents pro-
duction routes for stainless and other (high) alloy steels. More details on the dif-
ferent production routes are given in sections 5.2.4.1 to 5.2.4.5.
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Figure 7: Value chains and different production routes of carbon steel. For a legend see explanations at the be-
ginning of section 5. BOF means basic oxygen furnace; EAF electric arc furnace; DRI direct reduced
iron (often termed “HBI", i.e. hot briquetted iron). Various combinations of these processes also
exist. Regarding the embedded emissions of scrap, please see the note at the end of section
3.5.4. Only post-consumer scrap is assumed to have zero embedded emissions.
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In this document we follow the industry’s convention to refer to “normal”
steel also as “carbon steel. “High alloy steel” where the total amount of ele-
ments other than iron and carbon exceeds 8%. However, in order to cover
also steel qualities between carbon steel and high alloy steel, we usually refer
to “(high) alloy steel”.

“Stainless steel” is steel which contains at least 11% Chromium, and is there-
fore always included if high alloy steels are mentioned. However, as the CN
classification usually distinguishes between stainless and other alloy steel, we
mention them often separately.

5.2.2 Possible precursor materials

The following Table 6 gives an overview of potential precursor materials which
are relevant in determining the embedded emissions of steel products. The ta-
ble is meant as discussion input. The relevance for inclusion in the CBAM de-
pends also on whether the materials contribute significantly to embedded emis-
sions of other CBAM goods, which in turn depends also on whether they have
themselves significant embedded emissions, and whether quantities imported
into the EU justify the addition of complexity to the CBAM. These arguments are
underpinned by estimations in Table 7.

Table 6: Precursor mate- CN Description Remarks
rials in the /ro‘n and. steel 2704 00 Coke and semi-coke of coal, of
sector for discussion of lignite or of peat, whether or not
inclusion in the CBAM agglomerated; retort carbon
scope 27131100 Petroleum coke, non-calcined Petcoke is relevant for the pro-

duction of electrodes (but they
are not proposed for inclusion,
hence this argument is of lim-
ited concern).

27131200 Petroleum coke, calcined

26011200 Agglomerated iron ores and As in CN there is no "sin-
concentrates (excl. roasted iron tered/pelletised iron ores", this
pyrites) should be the correct code.

Not clear if all products in this
category have embedded
emissions, or if some ores are
purely mechanically com-
pacted.

To be confirmed with industry
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CN Description Remarks
25182000 Dolime: Calcined or sintered do- Only the calcined lime, magne-
lomite (excl. broken or crushed sia and dolime should be in-
dolomite for concrete aggre- cluded, not the natural miner-
gates, road metalling or railway als (carbonates).
or other ballast) Note that these materials are
251990 Magnesia: Fused magnesia; also rglevant in the building
s " materials and other sectors.
dead-burned "sintered" magne- A . T
. . Their inclusion can be justified
sia, whether or not containing )
small quantities of other oxides as the sector is also carbon
added before sintering; other leakage exposjed, but the loss
. ) of free allocation may be chal-
magnesium oxide (excl. natural
. N lenged.
magnesium carbonate "magne-
site") In steel production, these ma-
2522 Lime: Quicklime, slaked lime and terials are to some extent ex-
hydraulic lime (excl. pure calcium changeable. In the graphs only
Y/ p PR L
oxide and calcium hydroxide) Lime”is shown for simplicity.
720310 00 Ferrous products obtained by di- DRI (Direct reduced iron, often
rect reduction of iron ore, in in the form of HBI (hot bri-
lumps, pellets or similar forms quetted iron), can be produced
using natural gas, but in the fu-
ture also by (green or other)
hydrogen.
Already in scope of CBAM Reg-
ulation
854511 00 Electrodes of graphite or other This CN code seems to be the
carbon, for electric furnaces one relevant for the steel in-
dustry (for EAF®* steel produc-
tion)
7202 11 Ferro-manganese, containing by These are only those CN codes
weight > 2% of carbon in the 7202 group which are
720219 Ferro-manganese, containing by imported to the EU in relevant
weight <= 2% of carbon orders of magnitude
7202 21 Ferro-silicon, containing by
weight > 55% of silicon
7202 29 Ferro-silicon, containing by
weight > 55% of silicon
7202 30 Ferro-silico-manganese
7202 41 Ferro-chromium, containing by
weight > 4% of carbon
7202 49 Ferro-chromium, containing by
weight <= 4% of carbon
7202 60 Ferro-nickel

The following table presents estimated data on relevance of different potential
precursor materials in steel making. It is to be noted that the embedded emis-
sions do not include the actual carbon content of the material (e.g. coke) itself.

% Electric arc furnace
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That would be relevant for the direct emissions at the point where the precur-
sor is consumed. For example, the carbon content of coke would contribute to
the direct emissions of the blast furnace process, and electrodes to the emis-

sions of the electric arc furnace process, even if they are not included as precur-

sor materials.

CN Imports significant? Contribution of precur-
sor's embedded emis-
sions to embedded
emissions of steel

2704 00 (Coke) >2Miot/yr 5-6%

2713 11 00 (Pet coke) 7 Miot/yr Like coke, if relevant at

27131200 all

2601 12 00 Agglomerated iron 30 Miot/yr Ca. 12%

ores)

2518 20 00 (Dolime) 150000t/ yr 3-4%

2519 90 (Magnesia) 1 Miot/yr

2522 (Lime) 300000t/ yr

7203 10 00 (DRI) 3 Miot/yr Overwhelming part of
total emissions in
EAF/DRI route, but
smaller than emissions
in the blast furnace
route. No data in BREF.

3801 (graphite) 100000 t /yr Electrode use®:2 - 6

3801 30 00 (electrode paste) 20000t/ yr kg / t steel > rather
not significant

8545 11 00 (electrodes) 70000t/ yr

8545 19 00 (other electrodes) 170000t/ yr

7202 1 Ferro-manganese 440000t/ yr According to a study

7202 2 Ferro-silicon 470000t/ yr for Eurofer, in the ex-
ample of a typical

7202 3 Ferro-silico-manganese 630000t/ yr stainless steel*, pre-

7202 4 Ferro-chromium 550000t/ yr cursors contribute

‘ 87 % with typical EU

7202 6 Ferro-nickel 210000t/ yr production methods,

and even more where
the NPI production
route is used®,.

% Based on BREF Iron & Steel production (2012)
97 “Grade 304", 18 % Cr, 8 % Ni, 1,4 % Mn, 0,03% C

% The study assumes the inclusion of indirect emissions
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5.2.3 Conclusions (iron & steel)

Table 8: Proposal for CN Include in CBAM (Annex 1)?
treatment of precursor 2704 00 (Coke) For optimal emission coverage, inclusion should be
materials in iron & steel considered
sector . .
2713 11 00 (Pet coke) No, except if relevant in the sector (tbc)
27131200
2601 12 00 Agglomerated For optimal emission coverage, inclusion should be
iron ores) considered
2518 20 00 (Dolime) The following arguments seem relevant:
2519 90 (Magnesia) ®  Contribution to embedded emissions of steel
2522 (Lime) are relevant, but making the system more
complex

® Imported amounts small (cheap and heavy
materials)

® The material is relevant to other sectors
(building materials, refractories), inclusion in
CBAM would reduce their free allocation -
could be rather controversial

For optimal emission coverage, inclusion should be
considered.”

7203 10 00 (DRI) Already included - However, different embedded
emission factors for different production routes
will be important

3801 (graphite) Proposal: Do not include in CBAM scope, and nei-

3801 30 00 (electrode paste) ther in calcul'ation pf embedded emissionvs of steel
products. This avoids unnecessary complications.

8545 11 00 (electrodes) However, this non-inclusion as precursor does not

8545 19 00 (other electrodes) prevent that the carbon content of electrodes con-
tributes significantly to the direct emissions of the
EAF process.

7202 1 Ferro-manganese For optimal emission coverage, inclusion of these
- ferro-alloys should be considered.
7202 2 Ferro-silicon

7202 3 Ferro-silico-manga-
nese

7202 4 Ferro-chromium

7202 6 Ferro-nickel

% Politically, this inclusion may be difficult. As alternative, it could be considered to include the
materials only in the calculation of embedded emissions, but to not include these materials
explicitly in the CBAM scope. However, this may be legally impossible due to unequal
treatment considerations,
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5.2.4 Steel production routes, system boundaries and relevant
precursors

5.2.4.1 Blast furnace route (integrated steel making)

Figure 9 presents the relevant processes of the blast furnace steel making
route:

® Production of coke;

e Production of sinter. This is overall similar to the production of iron ore
pellets, although the latter usually takes place near the mining site, while
sinter is produced usually at the steel plant. While the input materials and
fuels may be different, the overall process description of the figure will ap-
ply;

e The blast furnace process, resulting in pig iron'® (or “hot metal”);

e Steel making in the converter process, resulting in crude steel',

e Production of basic steel products'® from crude steel, which means in
principle all kinds of forming and finishing steps.

Some of these steps (in particular the finishing steps) will apply also to the other
steel making routes. It is therefore important that the rules for determining em-
bedded emissions provide a modular approach which allows these production
process steps. This can be accomplished in particular by defining the relevant
intermediate materials (pig iron, crude steel) as precursors for the final prod-
ucts, and by making clear that the appropriate production processes must be
chosen. Where the process is unknown, a “process independent” route with a
very conservative default value of embedded emissions will have to apply.

% More precise product definition in terms of CN codes may be required. It is proposed to
assume here that all steel products would be hot-rolled, as approximation for all kinds of
energy consuming treatments after crude steel production.
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Figure 9: System boundaries of the individual processes involved in the classical blast furnace route of steel
making. Regarding the embedded emissions of scrap, please see the note at the end of section 3.5.4.
Only post-consumer scrap is assumed to have zero embedded emissions.
Steel making - Blast furnace route
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Source: Umweltbundesamt

Note: “Lime” can be replaced
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emissions, but determined
based on the same
approaches as used for lime

umweltbundesamt®

5.2.4.2

Smelting reduction

Figure 10 shows the boundaries of the smelting reduction process for produc-
ing pig iron. The system boundaries for the last steps (from pig iron to crude
steel to basic steel products) are shown in Figure 9 and not repeated here. Coke
production is not relevant. Production of pellets is usually necessary (similar
process as sinter production), but usually done off-site (i.e. pellets are pur-

chased).
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Figure 10:System bound- Steel making - Smelting reduction route
aries of the individual
. . (N, )
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5.24.3 EAF routes

There are several different routes using the electric arc furnace (EAF) which can
be summarised as “EAF routes”. The most frequent case is that there is only
scrap’ used and no DRI (this is represented as separate production route in
Figure 7). Where significant amounts of DRI (or even almost only DRI) are used,
one of the “EAF/DRI" routes applies. The production processes for DRI are
shown in section 5.2.4.4. Except for DRI use, the EAF production routes are iden-
tical and can therefore be shown jointly in Figure 11. The system boundaries for
the last steps (from pig iron to crude steel to basic steel products) are already
given in Figure 9 and not repeated here.

Electricity is an important input to all processes in CBAM to be taken into ac-
count if indirect emissions are relevant. It should therefore be included in all
production processes shown in this section, but is usually omitted to keep
graphs simple. However, it is mentioned explicitly in the EAF case in order to
highlight that it is the main input to the process, while other steel production
routes require reducing agents, as they start from iron ore (i.e. oxides) and not
from metallic iron (scrap or DRI).

01 Regarding the embedded emissions of scrap, please see the note at the end of section 3.5.4.

Umweltbundesamt @ Version 2, Vienna, 30 January 2023 | 74



Figure 11: System
boundaries of the EAF
processes for steel pro-
duction. Regarding the
embedded emissions of
scrap, please see the
note at the end of sec-
tion 3.5.4. Only post-con-
sumer scrap is assumed
to have zero embedded
emissions.

Figure 12: System
boundaries of DRI pro-
duction
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5.2.4.4 DRI production routes

Figure 12 presents the system boundaries of the DRI production, which is usu-
ally used as feedstock for EAF processes (section 5.2.4.3). Although there are
several different processes used in practice, using usually only one of the main
inputs (natural gas, coal or hydrogen), the high-level system boundaries can be
assumed to be very similar, i.e. one graph can cover them all.

At this time, the production routes using natural gas or coal are predominant.
Production routes using hydrogen will play a major role in coming years or dec-
ades in order to decarbonise the steel industry and are therefore to be included
for CBAM purposes already now.

Steel making - DRI production routes

GRS (GearerEERREE
Hydrogen .

1 1 1 1 m

! e } 1 (various routes) | Lt

e

[ Pellets ]
Direct reduction
process S
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(direct reduced iron / hot briquetted iron)

Source: Umweltbundesamt umweltbundesamt®
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5.24.5 Production of alloy steels

Figure 13 outlines the system boundaries for the production of stainless and
other (high) alloy steels. The main difference to the production routes shown in
sections 5.2.4.1 to 5.2.4.4 is the need to input alloying elements. These are con-
tained either in (high alloy) scrap'®?, in components such as ferro-nickel (FeNi),
ferro-chromium (Fe-Cr) etc., or added as pure metals, if required. A special case
is the use of NPI (Nickel Pig Iron) in some installations outside the EU, which is
basically a pig iron derived from an iron ore with significant nickel content. Its
production is in principle comparable to the production of normal pig iron as
given in section 5.2.4.1, although sometimes rotary or other kilns are used in-
stead of blast furnaces.

Except where liquid NPI is used, all other production routes require an EAF for
melting the scrap and other components. Thereafter, excess carbon is removed
in a converter (either Argon Oxygen Decarburisation (AOD) or Vacuum Oxygen
Decarburisation (VOD)). Because of the similarities of the production routes
which mainly differ in their specific inputs needed to achieve a specific alloy
grade, only one process description is required.

For the application of default values for the alloying elements, a simplified ap-
proach will have to be developed, because compounds like FeNi and FeCr are
traded with various contents of the relevant alloy element. It is proposed that
such simplification will assume a default value per percent alloy element, inde-
pendent of whether the element is contained in a ferro-alloy or used in ele-
mental form.

Figure 13: System Steel making - EAF production routes for alloy steels
boundaries of the pro-

duction of stainless and SaEm com‘;':,?‘\;nts [ Electrodes ] [ Lime }
other alloy crude steel (FeNi, FeCr...)
EAF (electric
arc furnace)
& AOD / VOD B

.{ Pig iron, ]
| DRLNPI |

e ———————

.‘ Optional: Other |
materials and fuels ]

e e e

Electricity \ System boundaries:
*Electricity is mentioned here [ Crude alloy steel embedded emissions
explicitly as it is the main ) of crude alloy steel
energy input to the process. (EAF route)
Source: Umweltbundesamt umweltbundesamt®

92See note at the end of section 3.5.4 for the distinction of post-consumer scrap and process
scrap.
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5.2.4.6 Production of ferro-alloys

According to the BREF'® document on non-ferrous metals production, there are
three production routes which cover in principle all ferro-alloys, and which dif-
fer in the element used for reducing the ores to give the desired alloy:

e Carbothermic reduction: metal oxide + carbon - metal + carbon monox-
ide
e Silicothermic reduction: metal oxide + silicon - metal + silicon oxide
e Aluminothermic reduction: metal oxide + aluminium = metal + aluminium
oxide
For simplicity, in the following we describe only one generic process, with each
of the possible reducing agents shown as optional input. Notably, all these input
are potentially complex goods themselves:

e For the carbothermic reaction, coke would be used;

e Silicon (or in the form of FeSi) would be produced by carbothermic reac-
tion;

e Aluminium would be produced as given in section 5.4.

Furthermore the ores containing the mentioned metal oxides often require a
palletisation or sintering process. The process given in section 5.2.4.1 and Fig-
ure 9 (sub-figure on “sinter plant”) should be considered to be applicable muta-
tis mutandis. Therefore, in Figure 14, all these potential precursors are shown as
complex goods.

Lime and other additives may be required to build good slags and as fluxing
agents. Where the reaction is carried out in an electric arc furnace, electrodes
will be a further source of emissions. When using closed furnaces, waste gases
can be recovered for further use. Therefore lime, electrodes and waste gases
are indicated as optional, too.

103See footnote 93

Umweltbundesamt ® Version 2, Vienna, 30 January 2023 | 77



Discussion note - Relevant production routes for CBAM goods

Figure 14: Generic sys- Steel making - EAF production routes for alloy steels
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5.2.5 Proposed additional reporting requirements

There are three parameters which have a strong impact on the embedded
emissions of iron and steel products: The production route, the amount of
(post-consumer) scrap used for production, and the content of alloying ele-
ments. These are not reflected in the CN classification. It is therefore proposed
that for the purpose of the quarterly CBAM reports (transitional phase) and the
CBAM declaration (definitive period), the following items should be reported:

e The production route, in particular whether blast furnace or electric arc
furnace is used, and the main reducing agent (coal, coke, natural gas, hy-
drogen);

® The steel grade, either using the nomenclature given in EN 10025 and EN
10088, or by listing the percentage of each alloying element;

e |n case of precursor alloys: the percentage of the main element content;

® The percentage of post-consumer scrap used for the steel product im-
ported;

® |n case of ferro-allys, the content of the respective alloy elements and car-
bon content.

5.3 Fertilizers

5.3.1 Production routes

The following points are issues specific to the fertilizer sector:

e Only nitrogen (N)-containing fertilizers have significant embedded emis-
sions and are therefore included in the CBAM. The other main nutrients
(potassium (K) and phosphorous (P)) are not relevant in that regard.

Umweltbundesamt ® Version 2, Vienna, 30 January 2023 | 78



Discussion note - Relevant production routes for CBAM goods

e European fertilizer legislation' requires that the content of N (in its differ-
ent forms, as ammonium (NH4*) or nitrate (NOs") or other (organic)
forms'®) is clearly indicated on the packaging or in accompanying sales
documentation in case of bulk deliveries. These content values will have to
be used to determine embedded emissions of any mixed fertilizer.

¢ |In the monitoring of emissions from nitric acid production, not only CO,,
but also N>O emissions have to be included.

e The production process of urea consumes CO; which is usually delivered
from other production processes on site, in particular from ammonia pro-
duction, i.e. the process is a “carbon sink”. The rules for determining em-
bedded emissions will have to reflect this fact. However, in the EU ETS
these rules are currently not yet fully developed. As soon as they are avail-
able, the rules under the CBAM should be aligned.

Figure 13 gives the principle production processes. It is worth noticing that with
increasing use of hydrogen (starting from renewable energy sources, see routes
given in section 0), also mixed production routes for ammonia are applied (i.e.
where hydrogen from separate (green) production is fed into the Haber-Bosch

process.
Figure 15 Relevant value chains and production routes in the fertilizer sector
Fertilizer production routes - overview
Ammonia Ammonia Ammonia (route Nitric acid . Mixed fertilizer
production (gas) production (coal) via separate H,) production Urea production production
L, || [ s
e acd )
Steam 1 Urea 1
Gasification 7 Gther materials
reforming innovative Ostwald Urea | §
Haber-Bosch Haber-Bosch L ,c,omp.qqhq; .
process process
[ ammona [ ammona | [ ammoma ) e==n [ e
Source: Umweltbundesamt umweltbundesamt®

104 Regulation (EU) 2019/1009 of the European Parliament and of the Council of 5 June 2019
laying down rules on the making available on the market of EU fertilising products
ELI: http://data.europa.eu/eli/reg/2019/1009

19 Another form of nitrogen fertilizer is CaCN, (calcium cyanamide), but it is assumed that this
plays no role in the EU (at least its production process based on calcium carbide is not given
in the BREF document).
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Table 9: Precursor mate-
rials and final products
in the fertilizer sector for
discussion of inclusion in
the CBAM scope
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5.3.2 Precursor materials and value chain

CN Description Remarks

280410 00 Hydrogen Although relatively expensive,
separately produced “green”
hydrogen is increasingly used.
For details see section 0

2814 Ammonia, anhydrous orin Already in proposal
aqueous solution

2808 00 00 Nitric acid; sulphonitric acids Already in proposal

3102 Mineral or chemical nitrogenous Already in proposal

fertilisers (excl. those in tablets
or similar forms, or in packages
with a gross weight of <= 10 kg)

310210 Urea Included above in 3102
3102 30 Ammonium Nitrate Included above in 3102
3105 NP, NK, NPK fertilizers Already in proposal

Mineral or chemical fertilisers
containing two or three of the
fertilising elements nitrogen,
phosphorus and potassium;
other fertilisers; goods of this
chapter in tablets or similar
forms or in packages of a gross
weight not exceeding 10 kg

Except Except: Mineral or chemical ferti-

310560 00 lisers containing the two fertilis-
ing elements phosphorus and
potassium

283421 00 Nitrates of potassium

5.3.3 Conclusion

For this sector, the value chain is almost completely contained in Annex | of the
Commission proposal for the CBAM Regulation. As an only exception, hydrogen
is not listed, but was included by the provisional political agreement on the
CBAM. However, under current production techniques, hydrogen is usually pro-
duced in an integrated process with ammonia, and not purchased on the mar-
ket. Consequently, hydrogen imports do not need to be included in the CBAM
Regulation (at least not for purposes of the fertilizer sector). However, for the de-
carbonisation of industry as a whole, demand for “green” hydrogen (i.e. hydro-
gen produced by electrolysis using electricity from renewable sources) will in-
crease, in order to allow ammonia production with such hydrogen. This will lead
to non-integrated ammonia production processes, and imports of hydrogen will
become important. For avoiding large imports of non-green hydrogen, inclusion
of hydrogen in the CBAM would therefore be useful, at least in the longer term.
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5.3.4 Proposed additional reporting requirements

In order to explain the embedded emissions of mixed fertilizers, the CN code is
not sufficient. Therefore, it is proposed to require sufficient information in the
quarterly CBAM reports (transitional phase) and the CBAM declaration (defini-
tive period), in particular the information required anyway under Regulation
(EU) 2019/10009:

e content of N as ammonium (NH4*);
e content of N as nitrate (NOs")
e content of N as Urea;

e content of N in other (organic) forms.

5.4 Aluminium

5.4.1 Production routes

Figure 16 gives an overview of the relevant production routes in the aluminium
sector. The main difference between primary and secondary production is that
the secondary process starts from aluminium scrap' (i.e. aluminium products
collected for recycling), which is by far less energy intensive than primary smelt-
ing. The primary smelting starts from aluminium oxide (crude Bauxite which is
processed to Alumina) and involves electrolysis. The CBAM embedded emis-
sions thereby highly depend on indirect emissions. Furthermore, PFC emissions
(CF4 and C3Fg) have to be monitored.

The primary processes differ in terms of precursors: In most modern smelters,
pre-baked graphite electrodes are used. This baking process leads to significant
emissions, for which an EU ETS benchmark is available. These anodes should
therefore be considered precursors to be taken into account for embedded
emissions. On the other hand, S@derberg cells require only a graphite contain-
ing paste, for which it will be difficult to define embedded emissions. Therefore
it is proposed to treat this paste not as a precursor. However, it must be re-
called that the direct emissions stemming from the consumption of the elec-
trodes and electrode paste will still contribute to the embedded emissions of al-
uminium. A third option, “inert anodes” (carbon-free anodes) have been subject
to research but seem to play no role in practice. Such production route is there-
fore not included here.

Like in the steel sector, it is proposed to introduce an intermediate product, “un-
formed aluminium?”, after which diverse forming and finishing steps should be
taken into account for all production routes. The exact definition of this inter-
mediate, including identification of appropriate CN codes will be necessary.

Unlike in the steel sector, alloys play a relatively small role in the aluminium in-
dustry. As a simplification, it is proposed that in the calculation of embedded

% Regarding the embedded emissions of scrap, please see the note at the end of section 3.5.4.
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emissions, the amount of alloy elements found in an aluminium product should
be considered as the equivalent mass of primary aluminium.

olved in the Aluminium sector; Scrap is indicated as raw material because no embedded

emissions are assigned to it. For a legend see explanations at the beginning of section 5. Regarding the

embedded emissions of scrap, please see the note at the end of section 3.5.4. Only post-consumer
scrap is assumed to have zero embedded emissions.
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Table 10: Precursor ma-
terials in the Aluminium
sector for discussion of

inclusion in the CBAM

5.4.2 Possible precursor materials

Table 10 lists important precursors in the aluminium production process, as
well as some precursors relevant for producing electrodes (pre-baked anodes
or electrode pastes). Table 11 provides an estimate regarding the relevance of
these materials. Section 5.4.3 draws the conclusions for including precursors in
the scope of the CBAM.

scope

CN Description Remarks

2818 20 00 Aluminium oxide (excl. artificial Alumina (Aluminium oxide)
corundum)

2818 30 00 Aluminium hydroxide The hydroxide not relevant

854519 00 Electrodes of graphite or other “Prebaked anodes”

carbon, for electrical purposes
(excl. those used for furnaces)
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CN Description Remarks

3801 30 00 Carbonaceous pastes for elec- Unclear how embedded emis-
trodes and similar pastes for fur- sions can be determined, be-
nace linings cause very different composi-

tions are possible

27131100 Pet coke Pet coke is a refinery product,
271312 00 i.e. it may be dlfﬂcult.to.agree.
on an embedded emissions fig-
ure.
2708 10 00 Pitch obtained from coal tar or Production route (for embed-
from other mineral tars ded emissions) would need to
be determined
Table 11: Relevance of CN Imports significant? Contribution to em-
precursor materials in bedded emissions of
the Aluminium sector (primary) Aluminium
2818 20 00 (Alumina) 1 Miot/yr If indirect emissions in-
109
2818 30 00 (Aluminium hy- 300000t/ yr cluded: 10%
droxide) Otherwise: 33 -40 %
8545 19 00 (electrodes) 170000t/ yr Electrodes: 2,5 % (if in-
3801 30 00 (pastes for elec- 20000t/ yr direct emissions in-
cluded), otherwise:
trodes)
10%
2713 11 00 (pet coke) 7 Miot/yr Small impact (<50% of
271312 00 electrodes)
2708 10 00 (pitch) <20 000 t/yr

5.4.3 Conclusions (Aluminium)

Alumina should be included in the CBAM. The second precursor (pre-baked
electrodes), should be included, too, as the baking process leads to significant
emissions. However, electrodes themselves should be considered simple goods,
i.e. their own precursor materials should not be further considered. This is
mainly because there may be too many different composition options for these
electrodes, and embedded emissions for some of the used materials may be
difficult to determine. Based on the same consideration, electrode pastes for
the Sederberg process should not be considered a precursor material.
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5.4.4  Aluminium production routes

5.4.4.1 Primary smelting

As mentioned above, the key features of primary smelting are the high electric-
ity consumption, and the occurrence of PFC emissions. Figure 17 gives the sys-
tem boundaries of the relevant production processes. The different smelting
routes (pre-baked anodes, Sgderberg, or inert electrodes) can be covered by the
same figure. The difference is which of the electrode materials (indicated as op-
tional) are used.

The forming process applies also to secondary aluminium.

Figure 17: System Aluminium sector - Primary Aluminium production
boundaries of primary
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Source: Umweltbundesamt umweltbundesamt®

5.4.4.2 Alumina production

Figure 18 presents the system boundaries of alumina production (as precursor
to primary aluminium smelting).
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Figure 19: System
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5.4.43 Pre-baked anodes

Figure 19 gives the production process for pre-baked anodes. At this point, the
proposal is to consider only coke as precursor (if used), because it should also
be included in the CBAM due to the steel production routes. All other inputs
should be considered to have zero embedded emissions.

Aluminium sector - production of pre-baked anodes

[ Pet coke* } [ Tar** } [ Other materials } [ Fuels }
* Pet coke is considered no A”Od?

precursor, because production 5

determining embedded

emissions will be difficult

** Tar may be a side

product of coke production,

but also bituminous ' 2 .
materials (refinery Pre-baked System boundaries:
products). Currently no L anodes ) embedded emissions
biomass (pitch) is used. of pre-baked anodes

Source: Umweltbundesamt umweltbundesamt®

5.4.4.4 Secondary melting

Figure 20 presents the secondary aluminium melting process, based on alumin-
ium scrap'” to be recycled. Electricity input is of little impact, and only CO»
emissions are relevant. The forming steps would be similar to those included
above for primary smelting.

97 Regarding the embedded emissions of scrap, please see the note at the end of section 3.5.4.
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Figure 20: System Aluminium sector - secondary smelting
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Source: Umweltbundesamt umweltbundesamt®

5.4.5 Proposed additional reporting requirements

The most important impacts on the embedded emissions stem from the pro-
duction route (primary or secondary), and the amount of (post-consumer) scrap
used for production. Alloying elements play a minor role, but might still be
worth reporting. These are not reflected in the CN classification. It is therefore
proposed that for the purpose of the quarterly CBAM reports (transitional
phase) and the CBAM declaration (definitive period), the following items should
be reported:

e The production route, in particular whether primary smelting takes place;

® The percentage of post-consumer scrap used for the aluminium product
imported;

e [f the total content of elements other than aluminium exceeds one per-
cent, the total percentage of such elements.
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5.5 Hydrogen

5.5.1 Production routes

In Europe, 47% of produced hydrogen is used in refineries, 39% in ammonia
production, and 14% in other chemical products and the metal industry'®, Over
90% of hydrogen is produced from hydrocarbons, primarily from methane%%"0,
The choice of the hydrogen production process is directly linked to its end use.
While stand-alone hydrogen production processes will in most cases be steam
reforming plants (using methane), hydrogen used in refineries is produced by
applying different processes. The most frequently used is catalytic reforming,
where hydrogen is a by-product. Steam reforming of methane or light fractions
as well as partial oxidation of various (often heavy) oil fractions are found as
well.

However, hydrogen can also be produced by electrolysis, but this production
seems still of a negligible order of magnitude, but the interest as well as the
number of (pilot) projects is increasing fast. Furthermore, H; is a side product of
Chlor-Alkali electrolysis. In a low-carbon society, however, the electrolysis of wa-
ter will become of increasing importance, including considered as storage tech-
nology for renewable energy (“power to gas/liquid”).

Figure 21 presents an overview of the production routes considered relevant for
the CBAM. For the by-products shown in shaded fields, currently no methodol-
ogy to allocate emissions are available.

"% Figures are based on unpublished work carried out by part of the project team in 2017.

199 A significant part of the remaining 10% may be based on heavy hydrocarbons or pet coke in
refineries.

01t must be noted that hydrogen used in ammonia production is mainly methane-based, and
therefore a considerable share of the 90% indicated here correspond to ammonia
production. When looking only at refineries and standalone hydrogen plants, the fraction of
reforming will therefore be lower.
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Figure 21 Relevant production routes for hydrogen
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5.5.2 Materials to be included in the CBAM (incl. precursors)

Table 12: Proposal for CN Description Remarks
inclusion of hydrogen in 2804 10 Hydrogen
the CBAM scope

5.5.3 Conclusions (hydrogen)

No specific precursors would have to be included, but several production routes
need to be taken into account. It will be useful to define different default em-
bedded emissions values for the different production routes, so that importers
can use them, provided the origin of the product can be identified and verified.
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5.6 Summary of precursors and production routes

5.6.1 Consultants’ conclusion on the CBAM scope
Table 13:  Overview of production routes and precursors over all sectors discussed
Material Production route Precursors relevant Remarks

Portland Cement

Cement clinker, Calcined
clays

Cement clinker

calcined lime, dolime
and magnesia

Calcined clays

Aluminous cement

Alumina

Calcined Lime, dolime
or magnesia

Proposed for inclusion.
Lime, dolime and magne-
sia are considered ex-
changeable

Basic steel products

Crude steel (different
routes)

The step from crude
steel to products is in-
cluded in the EU ETS only
via fall-back benchmarks

Crude steel BOF route Pig Iron / Hot metal Scrap as important input,
(from blast furnace or but assumed to have
smelting reduction); zero embedded emis-

. sions', therefore not a
Lime; Alloys
precursor
EAF routes Eventually hot metal; DRI Scrap zero-rated'"
(various routes); Lime; Al-
loys
DRI / HBI From natural gas / coal Sinter / pellets; Lime

From H,

H,; Sinter / pellets; Lime

For H, production, see
production routes below

Hot metal (“Pig Iron”)

Blast furnace route

Coke; Sinter/pellets

Lime; alloys

Smelting reduction

Sinter/pellets; Lime

Alloys (FeMn, FeCr,

Depending on process:

FeNi etc.) Sintered ore''?%; coke, Sili-
con or FeSi, Aluminium;
Lime

Coke None

" Note: Only the embedded emissions of post-consumer scrap are zero-rated. In the
production process itself, scrap would not be zero-rated. This applies to all processes in
general: Emissions of the production processes must be monitored covering all source

streams.

"2with possible adaptation to the specific metals contained in the ore.
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Material

Production route

Precursors relevant

Remarks

Sinter / pellets

Coke, Lime

Assumed that in princi-
ple the same processes
boundaries can be used
for sinter and pellets, alt-
hough for pellets usually
no coke is involved

Hydrogen

Steam reforming''3

“grey” hydrogen;
Natural gas as input
theoretically, biogas is a
possible zero-emission
input;

“brown” hydrogen if pro-
duced from coal

Steam reforming with
CCSorCCU

“blue” hydrogen;
Natural gas as input

Electrolysis

Important: Source of
electricity.

If renewable electricity:
“green” hydrogen

Chlor-Alkali electrolysis

Hydrogen is a by-product
of Chlorine production -
needs discussion how to
attribute emissions to
hydrogen

Ammonia

Classic Haber-Bosch pro-
cess (Integrated)

Natural gas as input. No
separate accounting for
intermediate hydrogen
production

Also take into account
routes starting from coal.

Using separate Hydrogen
input

Hydrogen (different
routes)

May become relevant
with large sources of
green hydrogen in the
future. Can be integrated
with Haber-Bosch pro-
cess.

Nitric acid

Ammonia

Urea

Ammonia; CO;

To be discussed how ac-
counting for CO2 sink
will work

Ammonium nitrate Ammonia, nitric acid

"3 partial oxidation of heavy refinery fractions or pet coke could also be included here,
furthermore gasification of coal has to be assumed as possibility
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Material Production route Precursors relevant

Remarks

Mixed fertilizers (N, Ammonia, nitric acid,
NP, NK) urea

Various N-containing
salts, e.g. ammonium
phosphates, ammonium
sulphate, potassium ni-
trate, etc., also act as
precursor. For these
salts and mixed fertiliz-
ers a calculation method
is to be developed based
on the content of ammo-
nium, nitrate and urea.

Basic aluminium prod- Unformed aluminium

ucts

To be discussed: Is en-
ergy consumption of a
separate processing step
necessary between liquid
aluminium and alumin-
ium products (rolling, ex-
trusion, casting, etc.)?

Source of electricity very
important

Unformed Aluminium Alumina; pre-baked an-

odes, if applicable

Primary smelting

Monitoring of PFC emis-
sions

Secondary melting (recy-
cling)

Scrap as main input, but
assumed to have zero
embedded emissions
(only if post-consumer
scrap).

Alumina

Production from Bauxit.
In EU ETS not listed as
separate activity / bench-
mark, as only energy
consumption relevant
(activity “combustion of
fuels”)

Carbon electrodes

Only pre-baked anodes
for aluminium produc-
tion proposed for inclu-
sion

5.6.2 CBAM scope in line with the provisional political agreement

Table 14:  Overview of production routes and precursors aligned with the final CBAM Regulation
Material Production route Precursors relevant Indirect emissions
covered?
Portland Cement Cement clinker, Calcined Yes

clays

Cement clinker
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Material Production route Precursors relevant Indirect emissions
covered?
Calcined Clays Yes
Aluminous cement Yes
Basic steel products Crude steel No
Crude steel BOF route Pig Iron / Hot metal No
(from blast furnace or
smelting reduction); Al-
loys'4
EAF routes Eventually hot metal; DRI No
(various routes); Alloys
DRI / HBI From natural gas / coal Sinter / pellets No
From H, H,; Sinter / pellets No
Hot metal (“Pig Iron") Blast furnace route Sinter/pellets; alloys No
Smelting reduction Sinter/pellets No
Alloys (FeMn, FeCr, Depending on process: No
FeNi) Sintered ore'? Silicon or
FeSi, Aluminium if rele-
vant
Sinter / pellets Yes
Hydrogen Steam reforming No
Steam reforming with No
CCSorcCCU
Electrolysis No
Chlor-Alkali electrolysis No
Ammonia Classic Haber-Bosch Yes
process (Integrated)
Using separate Hydro- Hydrogen (different Yes
gen input routes)
Nitric acid Ammonia Yes
Urea Ammonia; CO; Yes
Ammonium nitrate Ammonia, nitric acid Yes
Mixed fertilizers (N, Ammonia, nitric acid, Yes
NP, NK) urea
Basic aluminium prod- Unformed aluminium No
ucts
Unformed Aluminium Primary smelting No
Secondary melting (recy- No

cling)

"41n this table, “alloys” always means only FeMn, FeCr, FeNi.
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