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but are they meaningfully connected?

Corporate reporting now has two pillars —

Sustainability Financial

Reporting

Reporting

Corporate Reporting

/

This connection has come to be referred to as “connectivity.”
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Why “acid test”?
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l.  What is connectivity?
Il. Acid test 1: Is connectivity happening? (And why it's too early for test 2.)
I1l. Why this matters
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. What is connectivity?



Everybody talks about ‘connectivity’ —

LUDWIG-

LMU [ Eig#®  but an agreed definition is lacking

“connectivity
Referenced in both ESRS and IFRS SDS ifegration aignment  coherence
EFRAG: Connectivity is a ‘Porte Manteau’ term: a .istenc, N chensve erenc&omplementarity |
hanger on which any coat can hang (EFRAG connectinaty | L eoration COTSiSteNdntegratior
ZO?Sa, p. 26?, and: “Admittedly, it can be all "mgoherence oo cannaERUIty |
quite confusing” (EFRAG 2024, para. 7) nprehensivgonsistency holistié™ alignment
The IFRS Foundation: Connectivity should integration  jntegration B | .
yield reports that are 'holistic, comprehensive coherence . et integratioin e

‘V“"“"‘ti' #
SLLULIVILY

and coherent' (Barckow and Faber 2023) —
with each term defined by the other two.

The problem is partly inherited: ‘Connectivity' has been
an <IR> Framework guiding principle since 2013 — a different
concept, from a different era, for a different problem; the word stuck, the meaning shifted.

Even EFRAG’s CAP (including, | should confess, this speaker) struggles to pin it down.
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EFRAG’s attributes, types, and mechanisms
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Enabling attributes Types of connectivity Mechanisms of connectivity
for the connectivity of of reported information of reported information

reported information
Cross-referencing

Providing explanations
Reconciliation of quantitative information

Disclosure of current financial effects in SR
Coherence (including by giving a Disclosure of anticipated financial effects in SR
more complete picture and explaining T ——

Clear and concise significant differences)
information Explaining differences in assumptions
(including avoiding
unnecessary Highlighting differences in financial
duplication) Consistency of data, assumptions, statements’ and sustainability
units of measurement, and qualitative/ statement’s scope of consolidation

narrative information = = =
Disclosure of qualitatively material

information about exposures

(telling a story/integration of information)

Self-sufficiency of
financial statements

Connectivity in
organisational Direct and indirect connectivity as per ESRS
et (cross-referencing and reconciliation)

Disclosure of the process and material topics
under a double materiality assessment

Signposting via content index (or
similar) in sustainability statement

Con By Intertemporal connectivity (anticipated Explaining why information

ey ng financial effects disclosure in SR) and cannot be connected

(l;ec?: ;ﬁmi;t;s other reporting-date connectivity (current
9 financial effects disclosure in SR) Summary sustainability-matters note in the

of preparstion) financial statements (e.g. climate note)

Source: EFRAG (20254, Fig. 2.3); grounded in a review of 72 annual reports across 9 sectors (Forvis Mazars 2024, 2025) and 17 curated
good-practice illustrations (EFRAG 2025b), the typology is mapped paragraph-by-paragraph to ESRS 1 and IFRS S1 (EFRAG 2025a).
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My take: One shared reality, two different
LMU 25" B mapping functions, and a bridge

= One underlying reality: A firm’s underlying
economic reality (its 'Frfan5|t|on and phy.slc-al r|sk.s, Sustainability P N Financio
green-tech opportunities, and GHG emissions) is Reporting y Reporting
what it is — no matter how reported.

= Two different mapping functions XYz
(e.g., Wagenhofer 2024) %
- Reporting boundaries and materiality perspectives
— Recognition criteria
— Assurance and enforcement practices

Underlying Economic Reality

= A bridge: Corporate reporting explicates how the Example | Past | Future

shared reality maps into the 2 reports: SR and FR. O e
impacts affecting profit

SR-FR differences are a feature, not a bug m SRS ORI | EeD L

=
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Substantive versus formal connectivity:

LMU |5 | %%  The shared reality and the bridge

Sustainability ¥ ) Financial
Reporting ’ Reporting

Underlying Economic Reality

\_ _/

Substantive connectivity: the shared reality

= Do SR and FR faithfully track the same underlying
reality — or emerge from separate silos?

" Failure example: SR assumes low physical risk;
FR’s impairment test assumes low transition risk.

= Hard to assess from the outside

Sustainability 1% N Financial
Reporting v Reporting

Underlying Economic Reality

\ J

Formal connectivity: the bridge

Is the shared underlying economic reality
made visible to report users?

Failure example: “the FR assumptions are
consistent with the SR” — but which
assumptions, where relevant, derived how?



Substrate and bridge can come apart —

LMU)| e | i in two different ways

-. Formal connectivity (the bridge)

»Hinvisible link*

i .. FR and SR teams genuinely coordinate
Genuine connectivity internally, but reader n’t tell from th
Substantive internally, but readers can't tell fro e

connectivity reports

(the shared

reality) ~empty bridge*

e.g., boilerplate (,climate-related risks

have been considered in useful-life and
impairment test assumptions®)

Complete absence

The four cases are important (but difficult!) to distinguish empirically.
Empty bridge may mislead — invisible link merely underdelivers.



MU | Connectivity is a moving target, not a snapshot
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Sustainability matters migrate through the corporate report over time.

Financial Reporting

Disclosure Recognition

“unknown -
unknowns” Sustainability Reporting Dil;ggzg

Underlying Economic Reality




How climate impact ‘migrates’ through
LMU | s | s corporate reporting

Material Anticipated Anticipated : : Settlement
SR : . , ) : ) Current financial
depiction Silent environmental financial effects § financial effects effects disclosed outcome
impact disclosed disclosed (?) disclosed disclosed
. .. Provision
FR , Silent or negative ' Silent or negative I.AS.:.W cc.mtlngent IAS 37 provision derecognized;
.y Silent : ; : ; liability disclosed  and expense
depiction confirmation confirmation . . cash outflow
in notes recognized recorded

—

Unknown SR: impact SR: financial - ] e FR:
Stage - - . FR: disclosure @ FR: recognition io
unknown materiality materiality derecognition
. . GHG linked to Climate Iljugatlon Lawsuit f_|Ied3 Lawsuit settled; = Settlement paid;
Firm emits GHG — | emerges; NGO, | present obligation L
climate change; - obligation cash outflow
Fact pattern but no awareness : consumer and | but low probability : L
« » climate change : : becomes reliably extinguishes
of “a problem investor of economic . A
estimable obligation

linked to impacts .
awareness rises outflows
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Il. Test 1: Is connectivity happening?



LUDWIG-
MAXIMILIANS- LMU MUNICH

Standard setters have repeatedly signaled that climate risks
are not being adequately reflected in the financial statements
under existing GAAP (FASB 2021; IASB 2019, 2023, 2024)

Securities enforcers agree: ESMA has listed climate-related
matters in the FS as a priority since 2021 (ESMA 2021-2025)

Independent analysts and NGOs also worry: “Flying Blind”
reports find that high-emitting CA100+ focus firms withhold
climate information (Carbon Tracker 2021-2025)

Institutional investor coalitions explicitly call(ed?) on firms to
reflect climate-related risks more fully in their financial
statements (PRI 2020; ICGN 2023; Muller and Terboven 2026)

This gap, in fact, exists.
But is it a problem?

climate-themed keyword hits

Investors, NGOs, standard setters, and
LMU | v B  enforcers worry about a climate reporting gap

Sustainability

Reporting

Financial
Reporting

Panel A: DisclHits (absolute)

g
.-“”‘
400 4 Ve MOutSide FR
.—" i
200 - &
i
inside FR

04 ® ® o & . @

T | L) T T L
2018 2019 2020 2021 2022 2023

Mdller, Ormazabal, Sellhorn, and Wagner 2025
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What would it even mean to measure
LMU | " B8  connectivity? Some are trying...

Agrawal et al. (2025): keyword-based presence of climate Mller and

. . I Terboven (2026)
disclosures in 80 annual reports; 31 connectivity
mechanisms; no quality scoring.
Wang et al. (2024): Expert assessment of connectivity quality
across 428 UK firms; higher connectivity - lower bid-ask
spreads. Measures report-level quality, not connectivity
specifically
Miiller and Terboven (2026): Survey of 375 institutional
investors on preferences; strong demand for “financialized”
P&L-embedded climate metrics. Rare demand-side evidence.
Miiller et al. (2025): Keyword and ClimateBERT
measurement of climate text inside vs. outside the FS across
STOXX Europe 600, 2018-2023.

Agrawal et al. (2025)
Wang et al. (2024)

judgment quality

Muller et al. (2025)

presence/absence

Each captures something partial — none yet

traces (substantive or formal) connectivity small-sample / large-scale /
. hand-coded automated
cleanly, comprehensively, or at scale.



A new attempt to quantify connectivity
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=  Approach: For each of 1,952 EU firm-years, a reasoning LLM (GPT-5-mini) is prompted
with the full “outside” and “inside” text corpora and asked to identify
- 12 climate topics (e.g., transition risks, emission targets, climate litigation, physical risks) x
- 12 FS areas (estimation uncertainty, provisions, impairment, significant judgments, etc.).

= Three-step task per topic-area pair
— Step 1: Confirm the topic is discussed outside the FS
— Step 2: Score how specifically it is reflected inside the FS (scale of reflection: 0-2)
- Step 3: If not reflected, assess whether explained by “good reasons”; else: tension

" “Good reasons”: Nine boundary categories, e.g., non-monetary/narrative, forward-
looking/not yet committed, time horizon beyond FS recognition window, fails FS
recognition/measurement criteria (see EFRAG 2024 and App. A | this presentation)

= What this measure adds: whether a specific “outside” disclosure is tracked by a specific

“inside” accounting judgment — a close approximation of substantive connectivity

= The unresolved caveat: Reflection > 1 may still include boilerplate acknowledgment
rather than genuine tracing — the threshold does not fully distinguish the two

Connectivy scoring contract
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Where climate topics disclosed in the SR are
LMU| sz | B reflected inside the FS and notes (Miiller et al. 2025R)

Outside | | FS area — EstU Judg Prov Capit Impair Finl AccP DTax Rem FV GC UL
Transition risks n BN ¢ 14 2 5 5 4
Green opps. 74 6 5 5 8 3 2
Transition plan 18 8 3 7 4
Green investments 17 11 2 5 3 5
Emission targets 14 7 5 3 4 4
Carbon pricing n 22 13 2 7 2 1
Physical risks 2] 2 6 i 4
Decommissioning 7 6 2 1
Climate litig. 2 1 2 1 1
Scenario (trans.) 4 1 6 3 5
Scenario (phys.) 2 2 3 5
Emission metrics 5 9 4 1 1 2

Green finance 23 2 1 1 1 1
Climate-linked pay 9 7 1 3 17

The map shows, for each outside-FR climate topic (rows), the % of firm-years (N = 1952) in
which that topic is reflected (score > 1) in each financial-statement area (columns).
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Aggregate By topic
Transition plan
60% - Emission targets
All topics
Panel A 40%
Reflection
rate
imate-linked pay
N /
0%
Transition risks
Transition plan
Emission targets
1.04
All topics
Panel B
Reflection
intensity '~ ™
Climate litigation
0.5+ =
nn
T T T T T L L] T T T T T
2018 2019 2020 2021 2022 2023 2018 2019 2020 2021 2022 2023

Reflection is measured as reflection rate (the share of SR topics reflected in the FR; Panel A) and
reflection intensity (the average LLM-assessed depth of that reflection; scale 0-2; Panel B).



Tension (the unexplained gap) is low and flat
LMU | e | it (Miiller et al. 2025R)

3% A
2% -
Panel C Green investments
Tension Scenario (trans.)
1% =
o < N  Physical risks
7o Emission metrics
T T T | T T ] L T | T 1
2018 2019 2020 2021 2022 2023 2018 2019 2020 2021 2022 2023

Tension is the topic-level gap between the depth of the discussion of the topic outside the FR
versus inside the FR, considering “good reasons” for not disclosing (i.e., EFRAG’s 2024
‘disconnectors’ listed in Appendix A of this presentation).
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cowe: | [- EFRAG's ,disconnectors’
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Why do some climate-related ,,outside the FS“ topics NOT get reflected ,,inside the FS“?

Non-monetary (narrative metric, no FS amount) 67%
Forward-looking (expected. not yet committed) 64%

Time horizon (beyond FS recognition window)

Fails FS recognition / measurement criteria

Aggregated into a larger FS line item 14%
No primary-statement effect 9%
Value-chain (outside reporting boundary) 4 7%

Immaterial to the financial statements |1 1%

QOutside operational control 4 0%

0% 20% 40% 60%
share of reflectable outside topics citing the reason
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. Why this matters
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“Transparency is the perceived quality of intentionally shared information from a sender.”
Schnackenberg & Tomlinson (2006)

accuracy

ﬁ sender+ receiver ga\on

disclosure clarity

= Disclosure: A closer SR-FR connection may yield additional relevant disclosures (e.g., about the
contested anticipated financial effects, or negative confirmations)

= Accuracy: Connectivity may require connecting internal processes (vs. ‘silos’) and better data

= Clarity: Connectivity may reduce users’ information processing costs (e.g., better sign-posting
and cross-referencing across SR and FR)

Schnackenberg, A. K., & Tomlinson, E. C. (2016). Organizational transparency: A new perspective on managing trust in organization-stakeholder relationships. Journal of Management, 42(7), 1784-1810.
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Determinants: Phenomenon Consequences
What drives it? What does it look like? What does it do?

Economic fundamentals

(e.g., climate exposure) capital market

Institutions effects
(e.g., SRand FR o

standards, assurance, Connectivity

enforcement)

Incentives real effects

(e.q., propietary costs)

Other firm-level factors

(e.g., resources,

capabilities . .
pabilities) We can’t describe, explain, or evaluate

what we can’t measure
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Back to the “acid test”

Test 1

Is connectivity
happening?

-

Still very much in the eye of the beholder.
But probably not enough.

AN

(
Test 2

Is connectivity

working?
\_

We won‘t know until we agree on measures.
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= Remember conservatism?
= Anticipate no profits but anticipate all losses” (Bliss 1924)

= (Clearly, a key accounting concept present (explicitly and implicitly) in financial accounting’s
conceptual frameworks and standards.

= Theories about ist economic role(s) abounded (e.g., Watts and Zimmerman 1986).

= Empirical evidence, however, was held back by the lack on agreed-upon measure.

= Enter Basu (1997) (7569 Google Scholar citations).

= All of a sudden, accounting conservatism was empirically observable at scale.

= Did everybody agree with this measure? No. (For example, Dietrich et al. 2007, 2023.)

Connectivity may be similarly important. Let‘s hope ist empirical measurement will be easier.



