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Executive Summary

SAP welcomes EFRAG's Discussion Paper on the Connectivity of Financial and Sustainability
Reporting (the “DP”) and the accompanying Supplemental Document. The introduction of an
anchor-points framework, the identification of distinct types and mechanisms of connectivity, and
the seventeen real-world illustrations together represent a substantial contribution to a debate
that has too often relied on conceptual generality. We commend EFRAG and the EFRAG
Connectivity Advisory Panel for this work.

SAP's response to the DP rests on a single observation: connectivity operates at three layers,
and the DP develops two of them very well. The first layer is the presentation layer — coherence,
consistency, cross-referencing, reconciliation, intertemporal linkage, and the anchor points that
EFRAG has rigorously catalogued. The second is the organisational layer — what the DP refers
to as integrated thinking, supported by unified governance and basis of preparation. The third,
which the DP touches on only briefly, is the transactional layer — the level at which sustainability
information is recorded into the same ledger entries as financial information at the point of the
underlying business event. The central message of this comment letter is that the presentation-
layer and organisational-layer connectivity that the DP seeks is enabled, made auditable, and
made intertemporally reliable by transactional-layer connectivity. Without that foundation, the
higher layers depend on reconciliation effort applied after the fact to data structures that were
never designed to be reconciled.

We frame this not as a question of internal decision-making or steering — EFRAG's remit is
reporting, not the mandating of corporate behaviour — but as a reporting necessity. Transactional
connectivity is, increasingly, a precondition for meeting existing and emerging regulatory
requirements: CBAM compliance, ESRS value-chain (Scope 3) emissions, and the disclosure of
current and anticipated financial effects all depend on carbon data that is traceable, verifiable,
and reconcilable to the financial statements. A pertinent illustration is that, in the course of
simplifying the ESRS, the preference for primary (supplier-specific) data was removed, in part
because no agreed methodology exists for how primary data is to be defined, measured, and
verified. Double-entry transactional carbon accounting is precisely the methodology that closes
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that gap. This is the practical reason the transactional layer belongs in EFRAG's connectivity
framework.

Three converging frameworks now formalise the transactional layer. The CASI CO,-Statements
framework (Reichelstein and colleagues, building on double-entry bookkeeping principles); the E-
Ledger / E-Liability framework (Kaplan and Ramanna, operationalised through the Carbon
Measures Coalition launched in October 2025 and the E-Liability Institute, and being codified into
a process standard through IEEE P3469); and the SAP/TUM transactional-connectivity
framework (joint SAP-TU Munich research drawing directly on SAP's enterprise resource
planning practice) differ in their statement-level architecture, but they converge on the same
architectural proposition: that carbon — and, in extensible designs, other environmental quantities
such as water — should be recorded as a native dimension of the journal entry, governed by the
same controls and the same close as monetary data. The IEEE P3469 draft already includes
water as a further dimension alongside greenhouse gases, demonstrating that the architecture is
not carbon-specific. The EFI Foundation has independently corroborated this direction in a series
of ledger-based carbon accounting publications, most recently in March 2026.

The DP arrived in the same week as the ISSB's targeted Amendments to IFRS S2 (11 December
2025), which introduced jurisdictional reliefs from using the GHG Protocol Standard and from
using IPCC global warming potential values. The amendments are an acknowledgement at the
global baseline level that the existing measurement infrastructure has reached the limits of what
it can deliver under traditional approaches and that alternative methods are now within the scope
of regulatory contemplation.

The connectivity debate therefore cannot be separated from the broader accounting debate —
and that debate extends well beyond measurement. Connectivity is a property of the disclosure
layer; it can be no more robust than the accounting layer beneath it. That accounting layer is
defined by a coherent set of decisions — scope, system boundaries (both the reporting-entity
perimeter and the value-chain boundary), recognition, measurement, and presentation — which
must be resolved together if the data carried across the connection points is to be verifiable and
reconcilable. A connectivity framework built on data whose measurement is being widened to
accommodate jurisdictional alternatives will hold together only if those underlying accounting
decisions produce a single, internally consistent structure. Where they do, the same accounting
system can serve multiple disclosure frameworks at once — ISSB, ESRS, the GHG Protocol, and
CBAM — producing a structural superset of what any one of them requires. This is interoperability
understood as a design property of the accounting layer rather than a reconciliation exercise
performed at the reporting date: one accounting system, multiple disclosure outputs.

SAP's specific recommendations are summarised below and developed in the responses to the
DP's questions:
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() EFRAG's framework of connectivity types and mechanisms should be retained and
complemented by explicit recognition of a transactional layer of connectivity that operates at the
point of journal entry, not only at the point of presentation.

(ii) The transactional layer should be positioned as a reporting necessity — a precondition for
meeting CBAM, ESRS value-chain emissions, and current and anticipated financial-effects
requirements — and as the methodology that the simplified ESRS lacked when the primary-data
preference was removed.

(iii) EFRAG's recommendation to the IASB to develop explicit connectivity-related requirements
for IFRS Accounting Standards is supported, with priority on recognition-and-measurement work
for carbon-related assets and liabilities (CBAM certificate obligations, EU ETS allowances, carbon
removal contracts, and power purchase agreements).

(iv) Differences in disaggregation between sustainability and financial reporting reflect data-
architecture limitations as much as materiality judgements; the appropriate response includes
encouragement of accounting infrastructures that can serve both frameworks from a single
underlying dataset.

(v) Full connectivity between IFRS Accounting Standards and ESRS ultimately requires
comparable assurance on both sides; the present asymmetry (reasonable assurance on the
financial statements, limited assurance on the sustainability statement) is itself a structural limit
on connectivity that transactional carbon accounting helps to resolve.

(vi) Carbon should be treated, over time, as an accounting object with recognition and
measurement rules, not only as a subject of disclosure — and the same logic extends to other
material environmental liabilities such as water. EFRAG's connectivity work should encourage the
IASB to develop that trajectory.

The structure that follows responds to the DP's questions in order. A short illustrative worked
example is provided in Appendix A to make the transactional-connectivity concept concrete.

Question 1 — Types and Mechanisms of Connectivity (Chapter 2)

1(a) Views on the described types and mechanisms

SAP agrees with EFRAG's identification of connectivity types and mechanisms, including
integration / telling a story, coherence, consistency, cross-referencing and reconciliation, and
intertemporal connectivity. These types accurately reflect the present state of connectivity
practice. The anchor-points framework developed in the DP — nineteen-plus anchor points
identified on the sustainability-reporting side and twelve-plus on the financial-statements side —
gives the connectivity discussion a useful conceptual anchor that earlier work in this area has
lacked.

Two observations on the current presentation framework are worth flagging at the outset.
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First, the architecture of the EU framework places the sustainability statement in a separate
section of the management report, and the connectivity mechanism by which it is linked to the
financial statements is incorporation by reference. For many companies that previously published
genuinely integrated reports, the separate-section requirement is a step backwards rather than
forwards (a concern also raised in the German Schmalenbach-Gesellschaft AKEU/AKIR
commentary of 2025). More importantly, incorporation by reference is, in practice, not being used
as intended. Companies frequently duplicate the relevant information instead — often on the
explicit advice of their auditors — and the increasing use of digital tagging of sustainability
information compounds the problem, since untagged components of the annual report (for
example the corporate-governance statement) cannot reliably be referenced. The result is that
presentation-layer connectivity mechanisms are, on their own, proving fragile in application.

Second, the DP addresses primarily what we describe in the Executive Summary as the
presentation layer of connectivity. SAP wishes to draw EFRAG's attention to a deeper,
foundational layer that precedes and enables all of the connectivity types EFRAG has identified:
the transactional layer.

Transactional connectivity

Transactional connectivity means that sustainability information — most concretely, the carbon
dimension of business activity expressed in tCO,e, and, in extensible architectures, other
environmental liabilities such as water — is recorded into the enterprise general ledger at the
point of the underlying business event, alongside the monetary dimension. A purchase of raw
material, a production step, an acquisition of property, plant and equipment, a sale, and an
intercompany transfer each carry both a financial dimension (in monetary units) and an
environmental measurement dimension (carbon in tCO,e; water in cubic metres). Both
dimensions are governed by the same accounting principles, allocation logic, period-end closing
routines, control framework, and audit procedures.

When carbon is embedded in the general ledger at the transactional level, the connectivity
mechanisms EFRAG identifies are direct consequences of the underlying data architecture rather
than separate workstreams to be completed at the reporting date. Coherence and consistency
follow because both dimensions are sourced from the same journal entries. Reconciliation follows
because the same closing process produces both views. Cross-referencing follows because the
same master data — legal entity, segment, profit centre, cost centre, product, plant — applies to
both dimensions. And the data so produced can be reconciled period-over-period through the
same close routines that reconcile the financial ledger (a backward-looking property addressed
further under §1(b)).

It is important to acknowledge that transactional connectivity is not equally available for all
sustainability information. Quantitative environmental dimensions whose underlying engineering
and chemistry are reasonably well understood — greenhouse gas emissions in tCO,e, and water
— are amenable to transactional integration with current technology and current understanding.
Other environmental topics are less tractable: biodiversity and certain pollution categories do not
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reduce cleanly to a single quantifiable, transaction-attributable measure, and most social and
governance topics are not amenable to transactional integration at all. For those topics the
appropriate connectivity mechanisms remain at the presentation and organisational layers. The
DP's anchor-points framework correctly does not assume uniform connectivity across topics, and
this asymmetry — environmental quantities that are transactionally tractable versus those that
are not — is one practical reason that the asymmetry is appropriate.

The three converging frameworks

Transactional connectivity has been independently developed in three converging frameworks.
SAP has been a contributor to two of them and a close observer of the third, and we set them out
here because EFRAG's connectivity work would benefit from explicit engagement with all three.

a) The Carbon Accounting Standards Initiative (CASI). An international working group of
academics from Mannheim, LMU Munich, Stanford, IESE, USC, Notre Dame, TUM, and
Frankfurt, together with industry practitioners including SAP, BMW, and BASF. CASI has
formalised a CO,-Statements framework using double-entry bookkeeping principles, comprising
a CO, Balance Sheet (a stock view of emissions embodied in assets and emission liabilities) and
a Net CO,-Contribution Statement (a flow view of period emissions), and has published
Whitepaper No. 1 (Foundations) and Whitepaper No. 2 (CO,-Statements). CASI is an active,
ongoing initiative — meeting regularly through virtual seminars and convening multiple in-person
conferences (three to date, most recently in Munich in May 2026, where EFRAG was represented
by Pedro Faria) — and is not a one-off academic exercise.

b) The E-Ledger / E-Liability framework (Kaplan and Ramanna). First introduced in the
Harvard Business Review in November 2021 and refined in subsequent publications, the E-
Ledger framework treats emissions as transferable liabilities passed along the value chain with
explicit balance-sheet roll-forward reconciliation. It has been piloted with BMW, Tata Steel, and
Heidelberg Materials, is supported by the E-Liability Institute (Blavatnik School of Government,
Oxford), and has been institutionalised through the Carbon Measures Coalition launched in
October 2025 with nineteen founding corporations including ExxonMobil and the International
Chamber of Commerce. The Coalition's expert panel begins roadmap design in 2026, with early
rollout expected between 2027 and 2030. The framework is currently being codified into a process
standard through IEEE P34609.

c) SAP/TUM transactional connectivity. Joint research between SAP and TU Munich on the
design of carbon as a second native dimension of the general-ledger journal entry, applying
double-entry bookkeeping logic to GHG quantities alongside monetary values within the standard
financial close. This work is closest in mechanics to the E-Ledger architecture. SAP's standing
here is not only as a software provider and academic contributor but as a practitioner: SAP applies
transactional carbon accounting to its own corporate GHG reporting, and obtains reasonable
assurance over the resulting emissions data — a level of assurance above the limited assurance
that CSRD / ESRS currently require. This first-hand experience informs the views in this letter.
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The three frameworks differ in their statement-level architecture. CASI's CO,-Statements include
a Net CO,-Contribution statement structured as a flow analogue to a profit-and-loss statement;
the Kaplan/Ramanna E-Ledger is balance-sheet-only, with the period reconciliation expressed as
a roll-forward; the SAP/TUM work emphasises the journal-entry mechanics common to both.
These differences are real and will need to be reconciled at the standard-setting level, but they
do not affect the proposition on which all three agree: that carbon should be recorded at the
transactional level in the same accounting infrastructure as monetary data. This is the substance
to which EFRAG's connectivity framework needs to connect.

Independent practitioner-side validation

The EFI Foundation has independently developed a comparable ledger-based carbon accounting
framework, set out in its October 2025 report Integrated Product- and Entity-Level Carbon
Accounting: Putting Concepts into Practice, its January 2026 case study on sustainable aviation
fuel, its March 2026 report Towards Harmonized Carbon Accounting: Challenges and
Opportunities, and its April 2026 case study on hydrogen direct-reduced iron / electric arc furnace
steel production. The EFl Foundation's work is policy-agnostic and technology-neutral, derived
from engineering mass and energy balances combined with financial accounting principles, and
independently arrives at architectural conclusions consistent with the three frameworks above.

Implications for the DP's typology

SAP's view is that EFRAG's typology of connectivity types and mechanisms is correct as far as it
goes, but that an explicit recognition of the transactional layer would substantially strengthen the
framework. Alongside the connectivity types EFRAG identifies (which operate primarily at the
presentation layer), the DP should explicitly recognise transactional connectivity as a mechanism
that, where available, makes the other mechanisms more reliable, more auditable, and more
durable across periods, restatements, and changes in reporting boundaries. This would not
change the framework EFRAG has constructed; it would deepen it.

1(b) Additional types or mechanisms of connectivity

Building on the above, SAP suggests two additional mechanisms that the DP does not currently
address explicitly. We distinguish them carefully, because they serve different connectivity needs
and are sometimes conflated.

1.b.1 Transactional integration of carbon into the enterprise general ledger. The most
reliable mechanism of direct connectivity is not retrospective linking of separate reports but
recording carbon at the source — within the same ERP journal entry as the financial event. This
eliminates the systematic lag between financial data (recorded at the moment of the event) and
carbon data (collected at period-end and approximated using industry averages) that is the root
cause of much of the connectivity weakness EFRAG observes.

1.b.2 Roll-forward reconciliation of the carbon balance sheet (distinct from anticipated
financial effects). EFRAG's typology includes intertemporal connectivity, and in current practice
that mechanism is dominated by the disclosure of anticipated financial effects (AFE). It is
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important to distinguish two different things. AFE is forward-looking: it estimates how a
sustainability matter is expected to affect future-period financial statements — for example, “we
expect approximately EUR 100 million of damage to sites in northern Europe over the medium
term as a result of increased flood intensity, which would affect the carrying amount of the related
property, plant and equipment.” Roll-forward reconciliation, by contrast, is backward-looking: it
reconciles the period-end carbon position (opening balance, additions from acquisitions and
production, reductions from sales and asset retirements, transfers including intercompany,
measurement adjustments, closing balance) in the same way a financial-statement movements
schedule reconciles a balance-sheet line. Roll-forward is the mechanism that gives carbon data
its period-over-period consistency and auditability; AFE is the mechanism that connects current
sustainability disclosures to future financial statements. Both are valuable, they are not
substitutes, and EFRAG's framework would benefit from treating them as distinct contributions to
intertemporal connectivity.

1(c) IASB development of explicit connectivity requirements for IFRS Accounting
Standards

SAP agrees that the IASB should develop explicit connectivity-related requirements within IFRS
Accounting Standards, consistent with what ESRS and ISSB Standards have introduced. The
current absence of such requirements in IFRS is a structural asymmetry that weakens the
incentive for preparers to invest in integrated data infrastructure. Explicit IASB requirements
should accomplish four things.

1.c.1 Signal that carbon-related disclosures in financial statements are expected, not
optional, where carbon-related amounts or commitments are material to the financial position or
financial performance of the entity.

1.c.2 Establish the auditability basis, and address the assurance asymmetry. Explicit
requirements would create a clear basis for auditors to apply substantive testing procedures to
carbon information equivalent to those applied to financial information — journal entry testing,
account reconciliation, cut-off testing. This points to one of the most foundational obstacles to
connectivity: financial statements are subject to reasonable assurance, whereas CSRD / ESRS
require only limited assurance, and the EU Omnibus simplification retained limited assurance
rather than moving to reasonable assurance. Genuine connectivity between IFRS Accounting
Standards and ESRS cannot be fully achieved while the two sides are assured to different
standards. Transactional carbon accounting is what makes reasonable assurance over carbon
data practically tractable, because it brings carbon within the same evidence chain and control
framework that already supports reasonable assurance over financial data. EFRAG's connectivity
work should make the assurance-level asymmetry explicit as a structural limit on connectivity.

1.c.3 Reduce the expectation gap, by clarifying the disclosure boundary between financial
statements and sustainability statement, including for matters that arise from different materiality
lenses (double materiality under ESRS, financial materiality under IFRS S1/S2) and different time-
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horizon perspectives (backward-looking financial statements; forward-looking sustainability and
management commentary).

1.c.4 Establish the recognition and measurement framework for carbon-related assets and
liabilities, moving beyond disclosure to recognition criteria for EU ETS allowances (only partly
addressed historically), CBAM certificate obligations and the corresponding certificate assets,
carbon removal contracts, and power purchase agreements (addressed further under §4(a)).

The argumentative point is that connectivity at the disclosure level alone is structurally incomplete.
The DP correctly identifies anchor points on the financial-statements side that already exist (PP&E
with climate-related risk, impairment testing, decommissioning provisions). The next step is for
the IASB to develop the recognition and measurement work that gives those anchor points the
depth that connectivity requires. EFRAG is well placed to encourage that direction. We note in
this context that the ISSB's targeted Amendments to IFRS S2 (11 December 2025) introduced
jurisdictional reliefs from the GHG Protocol measurement framework and from the use of the most
recent IPCC GWP values — signalling that the global baseline is willing to accommodate
alternative measurement methodologies. The connectivity framework EFRAG develops should
be robust to this measurement plurality; the accounting infrastructure is method-agnostic, and the
measurement methodology can evolve while the connectivity remains intact.

Question 2 — lllustrations of Connectivity (Chapter 3 and
Supplemental Document)

2(a) Practical usefulness of the illustrations

The seventeen illustrations, drawn from fifteen companies across nine sectors and applied to
2024 reporting, are a substantial contribution. They demonstrate concretely how connectivity is
being applied and provide an empirical reference against which the conceptual framework in
Chapter 2 can be tested.

lllustration 8 (EU Taxonomy disclosures reconciled to PP&E accounts) is a useful exemplar of
quantitative cross-referencing. SAP draws attention to the structural reason it is among the most
credible in the set: the reconciliation is sound to the extent that both the Taxonomy disclosure and
the PP&E carrying values derive from the same enterprise resource planning master data. Where
the underlying carbon attribution to PP&E line items is sourced from a parallel sustainability tool,
the reconciliation requires manual mapping and is liable to break under restatement or boundary
change. The illustration's effectiveness is a positive practical example of what transactional
connectivity delivers.

We observe that the illustrations are predominantly drawn from industries where connectivity is
most developed (energy, materials, oil and gas, automotive, real estate). Two contexts deserve
surfacing in EFRAG's future work.
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2.a.1 Technology-intensive service industries. For software companies, cloud service
providers, and similar businesses, the great majority of emissions are Scope 3, embedded in
procurement (cloud infrastructure, business travel, professional services). Connectivity at the
presentation layer is particularly thin for these categories. Transactional integration of supplier-
provided product carbon footprints into procurement journal entries is the most promising
mechanism for closing this gap.

2.a.2 Intercompany flows in multinational groups. As GHG disclosures are increasingly
required at local (sub-group) as well as consolidated level, the intercompany flow becomes an
important and under-illustrated dimension. The treatment of intercompany carbon transfers —
analogous to intercompany financial allocations — is a connectivity question on which EFRAG's
framework can usefully provide guidance.

For technology-intensive service companies in particular, transactional connectivity delivers the
analytical chain the DP envisages: an emission entry traceable through a sustainability trial
balance to a specific journal entry to the underlying financial posting to its source document —
connectivity that supports audit and reporting simultaneously.

2(b) Most decision-useful mechanisms of connectivity

SAP considers coherence combined with reconciliation of quantitative information (cross-
referencing to financial statement line items, structured through anchor points) to be both the most
useful mechanism for users and a necessary condition for meeting mandatory requirements —
ESRS disclosure obligations, CBAM compliance, and the broader body of regulation requiring
carbon data to be traceable, verifiable, and consistent with financial reporting. Coherence and
reconciliation are most powerful when they rest on a unified, transactional data foundation.
Mechanisms that operate only at the reporting level can create the appearance of integration
without the infrastructure to sustain it across periods, through restatements, or under audit
scrutiny — and connectivity that breaks at the first restatement is connectivity that users will, over
time, learn not to trust.

Question 3 — Aggregated Observations on Current Connectivity
(Chapter 4)

3(a) Views on positive observations and areas of attention

SAP agrees with EFRAG's overall assessment: companies are making progress, but the current
state of connectivity is best characterised as early-stage. The DP's finding that only 29-49% of
reviewed European companies demonstrate “strong connectivity” in climate-related reporting
confirms that current practice, while improving, is structurally insufficient for investor-grade
decision-making.

We share EFRAG's view that anticipated financial effects (AFE) are the most challenging area of
connectivity, and we agree with the diagnosis of the proximate causes: absent calculation
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methodologies, commercial sensitivity, lack of standardised information, and long time horizons.
In current practice, the AFE discussion is dominated by physical and transition climate risks —
damage to sites from extreme weather, heat and cold events, shifts in consumer preference, and
exposure to carbon pricing — rather than by the embedded-emissions accounting that is the focus
of this letter. We would add that the proximate causes reflect a more fundamental issue:
companies cannot reliably disclose the anticipated financial effects of carbon-related risks if the
underlying carbon data is derived from industry averages, collected post-period, and not
reconcilable to the financial-planning systems where business decisions are made. The data
foundation is upstream of the disclosure challenge.

The solution is therefore not primarily a matter of disclosure standards but of accounting
infrastructure. When carbon quantities are posted into the general ledger using the same master
data as financial transactions — cost centres, profit centres, business areas, legal entities,
products, periods — the basis for linking anticipated carbon costs to anticipated financial effects
becomes data-driven rather than estimate-driven. The financial effects of carbon-pricing exposure
under EU ETS or CBAM become directly calculable from ledger data.

CBAM as a concrete near-term test case

The Carbon Border Adjustment Mechanism provides a concrete example of how the connectivity
question is becoming acutely practical. With CBAM entering full implementation in 2026, importers
of CBAM-covered goods face a developing financial exposure tied directly to the embedded
emissions of imported products. The difference between EU default emission factors and verified
supplier actuals carries a direct and growing cost implication, making accurate, traceable carbon
data financially material to procurement and treasury decisions. An ERP-integrated approach
allows Finance to calculate, allocate, and govern CBAM-related carbon exposure within standard
financial operations.

We note that the accounting treatment of CBAM-related items is not yet settled. Open questions
include the timing of recognition of the CBAM obligation (at import, at declaration, or at certificate
purchase); the appropriate analogy from IFRS 9 or IAS 37 (and the relevance of the IFRIC 6
analogy from EU ETS); the treatment of certificate buyback positions; and the interaction with EU
ETS allowances during phase-in. These are precisely the recognition-and-measurement gaps
EFRAG's connectivity work should ask the IASB to address.

3(b) How the identified areas of attention can be addressed

The primary mechanism we recommend is the establishment of ERP-native, transactional carbon
accounting as the data foundation from which connectivity flows. Specific actions EFRAG can
advance through its constituents and its dialogue with the IASB include:

3.b.1 Highlight the IFRS recognition-and-measurement gaps that connectivity work alone
cannot close — EU ETS allowances, CBAM certificate obligations and assets, carbon removal
contracts, power purchase agreements, and (over time) the carbon dimension of PP&E
measurement.
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3.b.2 Encourage the development of practical guidance on accounting infrastructure for
carbon — applying double-entry logic to GHG quantities alongside monetary values, supported
by the frameworks and EFI Foundation work cited above. EFRAG can usefully encourage the
bodies positioned to develop this (academic working groups, industry coalitions, and standards-
development organisations such as the IEEE).

3.b.3 Encourage a coherent assurance framework. Existing financial audit procedures for
journal entry testing, account reconciliation, and cut-off testing become directly applicable to
carbon data once carbon is embedded in financial transactions; ISAE 3410 and ISSA 5000 are
useful starting points. We note that the CSRD requires the European Commission to adopt a
sustainability assurance standard, and that the Committee of European Auditing Oversight Bodies
(CEAOB) has been invited to develop assurance guidelines (its guidelines on limited assurance
on sustainability reporting being a first step). Given EFRAG's dialogue with the CEAOB, the
connectivity workstream is an appropriate place to make clear that transactional carbon
accounting is the structural enabler of assurance, and that connectivity ultimately calls for
convergence toward reasonable assurance on both the financial and the sustainability sides.

3.b.4 Make clear that data-foundation expectations need to evolve. The proliferation of
parallel sustainability tools — outside the control framework of Finance and producing carbon
figures that cannot be reconciled to the general ledger — is a structural obstacle to the
connectivity EFRAG seeks.

Question 4 — Considerations for Enhancing Connectivity
(Chapter 5): Standard-Setter Actions

4(a) Clarifying the borders of the financial statements with respect to
sustainability-related disclosures

SAP agrees that clarifying the boundary between the financial statements and the sustainability
statement is an important enabler of connectivity. We would refine the framing slightly: in the EU
annual report there are arguably three boundaries, not two. The financial statements carry
backward-looking financial information; the management report carries forward-looking financial
and non-financial information; and the sustainability statement carries both forward- and
backward-looking sustainability information. The boundary that most needs clarification is
therefore not only that between the financial statements and the sustainability statement, but also
that between the sustainability statement and the forward-looking financial information in the
management report. Anticipated financial effects, in particular, sit at the intersection of all three.

The grey areas EFRAG has identified — climate-related commitments, unrecognised intangibles,
and synergies — are the right ones to address. We would add one further grey area of practical
importance: the interaction between anticipated financial effects and asset impairment. Where an
asset may become stranded, or may suffer physical damage as a result of climate change, it is
presently unclear whether this should trigger an impairment assessment under IAS 36 in the
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financial statements, an anticipated-financial-effects disclosure in the sustainability statement, or
both — and how the two should be reconciled if both are made. This is a boundary question on
which preparers would welcome clarity, and it is a natural candidate for the anchor-points analysis
EFRAG has developed.

We support EFRAG's approach of articulating the boundary question separately from the
recognition-and-measurement question. The two are connected but belong to different bodies.
EFRAG's contribution is to specify, at the European disclosure-architecture level, how the
boundary should be drawn and how connections across it should be made; the IASB's contribution
is to specify what is recognised on the financial-statement side. We offer below specific
observations on the recognition-and-measurement work EFRAG should encourage the IASB to
take forward in parallel.

Recognition-and-measurement work to be encouraged at the IASB

4.a.1 CBAM certificate obligations and certificate assets. The timing and basis of recognition
for the CBAM obligation, the treatment of certificate purchases and buyback, and the interaction
with EU ETS during phase-in are matters on which guidance would be valuable. IFRIC 6 provides
a possible analogy for the timing of obligation recognition; the IASB should clarify whether that
analogy is appropriate or whether a CBAM-specific approach is required.

4.a.2 Power purchase agreements (PPAs). Physical and virtual PPAs are an increasingly
significant class of carbon-related contract. Many are accounted for under IFRS 9, frequently as
hedging instruments. Guidance on the consistent treatment of PPAs — and on their connection
to the entity's reported emissions position — would improve both financial-statement
comparability and connectivity with sustainability disclosures on renewable electricity
procurement. (We would, by contrast, counsel caution on renewable energy certificates as a
separate recognised object: the decoupling of environmental attributes from the underlying
physical substance raises difficult questions that are better not opened in this context.)

4.a.3 Carbon-related intangibles and environmental credits. Carbon removal contracts,
voluntary carbon credits, and pre-purchased carbon removal capacity together represent a class
of carbon-related rights that does not fit neatly into current IFRS recognition criteria for intangible
assets or financial instruments. The IASB should develop guidance on their recognition,
measurement, and presentation — work that would also clarify the asset side of CBAM
(certificates held against future obligations). The need is underscored by a development of the
past week: on 19 May 2026 the US Financial Accounting Standards Board issued its Accounting
Standards Update on Environmental Credits and Environmental Credit Obligations (Topic 818),
providing recognition, measurement, presentation, and disclosure requirements for entities that
generate, purchase, or receive environmental credits or hold a regulatory compliance obligation
that may be settled with them. In the absence of an equivalent IFRS standard, IFRS preparers
may now look to Topic 818 through the IAS 8 hierarchy — but the existence of a US GAAP
standard on point, with no IFRS counterpart, is itself an argument for the IASB to act, both for
comparability and for the connectivity this Discussion Paper seeks.
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4.a.4 The carbon dimension of property, plant and equipment, and locked-in emissions.
The academic literature has begun to explore the systematic treatment of the carbon footprint
embedded in acquired PP&E over its useful life. A directly related and already-mandated
disclosure is the ESRS E1 requirement to disclose locked-in GHG emissions — the emissions
that an entity's existing assets and products are expected to generate over their operating lifetime.
There is a natural connectivity question here: locked-in emissions are an ESRS E1 disclosure,
while the carrying amount, useful life, and potential impairment of the same assets are financial-
statement matters. Transactional carbon accounting, by attaching a carbon dimension to the
PP&E master data, is the mechanism that lets these two be reconciled to the same underlying
asset register. We mention the systematic carbon-allocation (“carbon depreciation”) concept as a
forward-looking proposition that is not yet at a maturity warranting near-term standard-setting, but
the locked-in-emissions connectivity point is concrete and present today.

Question 5 — Differences in Level of Disaggregation (Chapter 5)

5(a) Disaggregation differences as a result of differences in materiality

SAP partially agrees that differences in disaggregation between financial statements and
sustainability disclosures reflect different materiality thresholds. The point holds in principle. In
practice, however, the differences we observe are substantially driven by data-architecture
limitations as much as by materiality judgements.

When carbon data is collected from sources outside the ERP system, the most granular level at
which it can be reliably attributed is typically the legal entity or business segment. Product-level,
cost-centre-level, or profit-centre-level disaggregation is generally not available from sustainability
tools that aggregate emissions using industry averages. When carbon data is integrated into the
ERP at the transactional level, the same disaggregation dimensions available for financial
reporting (legal entity, business area, profit centre, cost centre, segment, product, plant) are
immediately available for carbon reporting — removing the structural mismatch and enabling, for
example, carbon intensity by product line or operating segment.

We acknowledge a nuance: GHG emissions are, in many enterprises, now relevant to executive
remuneration and feature in the metrics the chief operating decision maker uses, so the materiality
of GHG disclosure is no longer adequately characterised by financial-statement materiality alone.
The appropriate standard-setting response is twofold: materiality guidance that does not implicitly
accept current data architectures as permanent, and encouragement of ERP-integrated carbon
data architectures that remove the structural constraint.

5(b) Segment reporting and IFRS 8

SAP agrees that the underrepresentation of sustainability-related metrics in IFRS 8 segment
disclosures warrants IASB attention. The “management approach” for identifying operating
segments (IFRS 8.5) tends to reflect near-term financial performance and may not capture the
dimensions along which companies manage carbon exposure. The appropriate response is not
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to mandate specific segment definitions but to require carbon-adjusted segment information
where carbon costs are managed by the chief operating decision maker as part of segment
performance. SAP's experience with ERP-integrated carbon accounting demonstrates that
segment-level carbon-adjusted performance views are technically feasible on existing
infrastructure. Where such views are used internally, IFRS 8 disclosure should require their
external disclosure — a proposition consistent with the existing IFRS 8 management-approach
philosophy. EFRAG can usefully encourage the IASB to consider this.

Question 6 — Considerations for Multiple Stakeholders (Chapter
3)

6(a) Reporting boundaries

SAP welcomes EFRAG's observation that the Draft Amended ESRS aligns the reporting
boundary of the sustainability statement with that of the financial statements, applying the
consolidated financial-statement perimeter and the financial-control consolidation approach for
GHG measurement. We support this alignment and note that it is directly enabled by ERP-
integrated carbon accounting: when carbon data is posted in the same legal-entity structure as
financial data, consolidation follows the same rules and uses the same master data.

One practical implementation challenge merits standard-setter attention: intercompany carbon
allocations. As GHG disclosures are increasingly required at local (sub-group) as well as group
level, the question of how intercompany carbon flows are allocated becomes practically important.
When a parent entity holds infrastructure contracts or provides shared services, the associated
emissions are typically booked to the contract-holding entity; to reflect where emissions are
actually incurred, intercompany carbon allocations are required, analogous to intercompany
financial allocations. Standard setters should consider whether guidance on intercompany carbon
allocation logic is needed, to ensure consistency and avoid carbon concentration in holding
entities.

6(b) Connectivity in organisational processes — integrated thinking

SAP strongly supports the observation that connectivity of reported information must be
underpinned by connectivity in organisational processes. In our experience, the most significant
barrier to realising the value of carbon accounting is organisational rather than technical: when
Finance and Sustainability operate as separate functions with separate data ownership, closing
calendars, and reporting tools, the data foundation for connected reporting cannot be assembled
reliably. Our internal work has shown that meaningful carbon accounting requires active co-
ordination across Finance, Controlling, Procurement, IT, Sustainability, and Development.

Standard setters can contribute in three concrete ways.
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6.b.1 Encourage Finance ownership of carbon data, making clear that carbon reporting is a
finance-grade discipline governed by the same controls, periods, and ownership structures as
financial data.

6.b.2 Encourage unified governance models, for example by stating that the basis of
preparation of the sustainability statement should, where feasible, be consistent with that of the
financial statements (entity scope, consolidation method, period definition, unit-conversion
principles).

6.b.3 Recognise ERP integration as a practical best-practice marker for connectivity in
organisational processes, citing it in educational material and illustrations without prescribing it as
a normative requirement.

Other Aspects of Connectivity Not Addressed in the Discussion
Paper

SAP raises three further considerations relevant to the connectivity framework EFRAG is
developing.

X.1 Supply-chain connectivity through PCF data exchange — and the removal of
the primary-data preference

The DP focuses primarily on connectivity within a single company's annual report. For Scope 3
emissions — typically the largest share of a company's footprint — connectivity must extend
across the supply chain. The reason Scope 3 connectivity is currently weak is that downstream
companies cannot reconcile their Scope 3 disclosures to suppliers' actual emissions; industry-
average factors are used as proxies, making the figures unverifiable and incomparable.

This makes a recent development directly relevant. In the course of simplifying the ESRS, the
preference for primary (supplier-specific) value-chain data was removed. We understand a
significant reason was the absence of an agreed methodology for how primary data is to be
defined, measured, and verified — without such a methodology, a preference for primary data is
difficult to operationalise or assure. SAP's respectful submission is that this is not an argument
against primary data but an argument for the missing methodology. Double-entry transactional
carbon accounting, producing product carbon footprints (PCFs) from the same ledger that
produces financial data, is precisely the methodology that makes primary data definable,
measurable, and verifiable. We would encourage EFRAG to revisit the primary-data question
once the methodological gap is recognised as closable, rather than treating the present absence
of methodology as permanent.

The path to supply-chain connectivity is the progressive adoption by suppliers of integrated
carbon accounting systems producing PCFs transmissible as primary data — the function of EU
PCF data-exchange initiatives (Catena-X for automotive, Together for Sustainability for
chemicals) and the emerging PACT/Pathfinder protocols. The reliability of supplier PCF data is
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significantly strengthened where auditors can provide assurance that PCFs were determined in
accordance with established standards — which becomes tractable when PCFs derive from
accounting systems embedded in the ERP. SAP recommends that EFRAG's future connectivity
work address: the role of supply-chain PCF exchange as a precondition for meaningful Scope 3
connectivity; the implications of EU PCF initiatives for ESRS; and the methodology question
above.

X.2 Carbon as a recognised accounting object — the strategic trajectory

The DP treats carbon primarily as a subject of disclosure. SAP's view is that the strategic direction
of standard-setting should evolve toward treating carbon — and, over time, other material
environmental liabilities such as water — as a recognised accounting object with recognition
criteria, measurement rules, and presentation requirements. This evolution has begun: EU ETS
allowances are recognised as financial instruments or intangibles; CBAM certificate obligations
are emerging as financial liabilities; carbon removal contracts are increasingly structured as long-
term intangibles. EFRAG's feedback statement on this DP, and its influence on the IASB and
ISSB workplans, would be strengthened by explicit acknowledgement of this trajectory and a call
for recognition-and-measurement work on carbon-related (and, prospectively, water-related)
assets and liabilities.

X.3 Standards-level infrastructure work — IEEE P3469

Concurrent with EFRAG's connectivity work, the IEEE is developing a process standard for
environmental liability accounting in systems engineering contexts (P3469). It is positioned to
codify the process model by which a balance-sheet-based environmental liability accounting
framework — derived from the academic E-Ledger architecture — is operated within enterprise
systems, and its draft already provides for water as a parallel sub-ledger dimension alongside
greenhouse gases. A ballot is expected during 2026.

We mention P3469 not because it is part of the disclosure architecture (it is not — it sits below
the disclosure layer) but because it is the standards-level work that gives the frameworks set out
in §1(a) an institutional path to deployment. The relationship is the “one accounting system,
multiple disclosure outputs” architecture described in the Executive Summary: connectivity at the
presentation and organisational layers is enabled by accounting infrastructure at the transactional
layer, which in turn is enabled by process standards at the systems-engineering layer. The depth
of connectivity ultimately achievable in the European disclosure architecture is shaped by the
maturity of the infrastructure layer below it, and the European standard-setting ecosystem should
monitor the development of standards such as P3469 as part of its own forward planning.

Concluding Observations

EFRAG's Discussion Paper makes a substantial contribution to the connectivity debate. SAP's
central message is that the depth of connectivity the DP envisages will be fully realised only when
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sustainability information — and at first, carbon information specifically — is recorded into the
same ledger entries as financial information at the point of the underlying business event. This is,
above all, a reporting necessity: it is what makes CBAM, ESRS value-chain emissions, anticipated
financial effects, and reasonable assurance practically achievable. Three converging frameworks
have formalised this proposition; the institutional movement behind it — the Carbon Measures
Coalition, the E-Liability Institute, the CASI Initiative, the EFI Foundation's independent work, and
the IEEE P3469 standards effort — is at a point of significant momentum; and the ISSB's targeted
Amendments to IFRS S2 signal that the global baseline is opening to alternative measurement
approaches. We would be pleased to discuss any of these matters further and look forward to
EFRAG's feedback statement.

Contributors

This comment letter has been prepared by the following SAP colleagues, jointly and in their
professional capacities at SAP SE (listed alphabetically by family name).

Michael Link — Global Accounting, Reporting & Tax, SAP SE

Mike Szabo — IFRS Accounting & IFRS Sustainability, Finance Product Management, Cloud
ERP, SAP SE

Mykola Vlasov — Global Accounting, Reporting & Tax, SAP SE

Julia Zicke — Global Accounting, Reporting & Tax, SAP SE, member of the EFRAG
Sustainability Reporting Technical Expert Group

Institutions, Abbreviations, and References

The following institutions and frameworks are referred to in this letter. Abbreviations used in the
body are decoded here.

Initiatives and institutions
* CASI — Carbon Accounting Standards Initiative. International academic-and-industry working

group developing the CO,-Statements framework. www.casinitiative.org.

* E-Liability Institute — Technical research and advisory organisation supporting the E-Ledger
/ E-Liability framework, based at the Blavatnik School of Government, University of Oxford
(Karthik Ramanna, founder; Robert S. Kaplan, trustee and senior advisor). www.e-
liability.institute.
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e Carbon Measures Coalition — Coalition of corporations and the International Chamber of
Commerce promoting ledger-based (E-Ledger) carbon accounting; launched October 2025,
roadmap design 2026, rollout 2027-2030.

* EFI Foundation — Independent, non-partisan energy-and-climate research organisation
publishing the integrated product- and entity-level (ledger-based) carbon accounting framework.
www.efifoundation.org.

* |IEEE / IEEE P3469 — Institute of Electrical and Electronics Engineers Standards Association.
P3469 is the draft Standard for an Environmental Liability Process Model for Accounting in
Systems Engineering (ballot expected 2026).

 EFRAG — European Financial Reporting Advisory Group, including the EFRAG Connectivity
Advisory Panel (CAP) and the EFRAG Sustainability Reporting Technical Expert Group (SR
TEG).

Key publications referenced

» CASI, Whitepaper No. 1: Foundations of Integrated Corporate Carbon Accounting; Whitepaper
No. 2: CO,-Statements — Double-Entry Bookkeeping for Integrated Corporate Carbon
Accounting.

* Kaplan, R. S. and Ramanna, K. (2021), “Accounting for Climate Change”, Harvard Business
Review; and subsequent updates and the E-liability proto-standard (SSRN, 2025).

* SAP and TU Munich, “Incorporating Carbon Emissions into Decision Making: The Case of
Transactional Connectivity”.

» EFI Foundation, Integrated Product- and Entity-Level Carbon Accounting: Putting Concepts into
Practice (October 2025); SAF/HEFA Case Study (January 2026); Towards Harmonized Carbon
Accounting: Challenges and Opportunities (March 2026); H,-DRI-EAF Steel Case Study (April
2026).

* EFRAG, Connectivity of Financial and Sustainability Reporting (Discussion Paper) and
Supplemental Document (December 2025); comment deadline 30 June 2026.

* ISSB, Amendments to IFRS S2 — Greenhouse Gas Emissions Disclosures (11 December
2025); effective 1 January 2027, early application permitted.

¢ |JASB, Climate-related and Other Uncertainties in the Financial Statements — lllustrative
Examples (October 2025).

* FASB, Accounting Standards Update — Environmental Credits and Environmental Credit
Obligations (Topic 818), issued 19 May 2026 (US GAAP; referenced for IFRS purposes via the
IAS 8 hierarchy).

* Directive (EU) 2026/470 (Omnibus | — Content Directive), Official Journal 26 February 2026,
in force 18 March 2026.
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* CEAOB, guidelines on limited assurance on sustainability reporting (referenced in connection
with the CSRD-mandated assurance standard).

Appendix A (illustrative) — A simple worked example of
transactional connectivity

This appendix is illustrative only. It is provided to make the concept of transactional carbon
accounting concrete, using a deliberately simplified example. Amounts are indicative.

Consider a manufacturer that, in a single period, (1) purchases steel that carries embedded
(“transferred-in”) emissions from its supplier, (2) consumes energy in production, generating direct
emissions, (3) produces a finished component, and (4) sells that component to a customer. In a
transactionally connected ledger, each event is posted with both a monetary dimension and a
carbon dimension (tCO.e), drawn from the same journal entry and the same master data.

Event Monetary dimension Carbon dimension Carbon balance
(tCOze) carried forward
1. Purchase of steel Inventory +EUR 100,000 Inventory carbon +20.0 20.0

(embedded emissions
transferred in)

2. Energy consumed in Conversion cost +EUR Direct emissions +4.0 24.0
production (direct emissions) 15,000
3. Finished component Finished goods +EUR Finished-goods carbon 24.0
recognised (allocation into 115,000 24.0 (allocated)
output)
4. Sale to customer (carbon COGS EUR 115,000; Carbon in goods sold 0.0
transfers out with the goods) Revenue EUR 140,000 —-24.0 (transferred to

customer)

Three properties of this example are worth noting. First, the carbon dimension is never estimated
separately at period-end; it is captured at the moment of each transaction, from the same
document chain that supports the financial posting. Second, the closing carbon balance
reconciles by construction: opening balance plus transferred-in plus direct emissions, less carbon
in goods sold, equals the closing balance — a roll-forward identical in form to a financial
movements schedule. Third, the carbon in goods sold (24.0 tCO,e) is exactly the product carbon
footprint transferred to the customer as primary data — the figure that, aggregated, becomes the
customer's verifiable Scope 3 input and, where applicable, the basis of a CBAM declaration. This
is connectivity, supply-chain data exchange, and assurance-readiness produced as by-products
of the same accounting entry, rather than as separate reporting-date exercises.
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