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If AI can extract data, why 
use XBRL?



Why structured reporting still matters

Extraction
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XBRL's
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Efficiency

Traceability

No new 
arguments, but 
let’s reassess 
considering AI 
advancements

Consistency 
& Context 



Is AI data extraction reliable enough?

PDF Extraction XBRL Data
Different AI
models → 
Same
answers

Different AI 
models →
Different 
answers



Focus on single CSRD metric

Share of renewable 
sources in total energy 

consumption  = 49%

Solar A/S Annual Report 2024; Page 65



Extracting data from PDF
Chat-GPT

Gets it right!
Though the value is 
derived 



Extracting data from PDF
Google Gemini

Talks about targets 
and not the actual 
metric 



Extracting data from PDF
Mistral

Says the document 
does not specify the 
metric



Same metric but different report

A.P. Moller - Maersk Annual Report 2024; Page 95



Extracting data from PDF

None of the LLMs (Large Language Models) extracted 
the value, despite it being present in the PDF



Switching to XBRL

● iXBRL report  of 
A.P. Moller -
Maersk Annual 
Report 

● Voluntary tagged 
by IRIS Carbon 
https://eu.iriscarbon.com/Home/Ix
brlViewer/67b2ffb1e538d40b54f12
5c3



Querying XBRL report

Correct 
answer in 
all three 
LLMs

The iXBRL report was converted to xBRL-JSON to query in LLMs
https://www.xbrl.org/a-getting-started-guide-experimenting-with-llms-for-xbrl-analysis/



Extraction of 
data 
consistent and 
reliable with 
XBRL

Contextual
Richness
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Gender diversity across leadership roles

Extract of CSRD Requirement



Same disclosure – different representation

Solar A/S Annual Report 2024; Page 33

AB INBEV - ANNUAL REPORT 2024; Page 162

Airbus Annual Report 2024; Page 217

European Energy Annual Report 2024; Page 12



Significant variation

BOD
Group Executive Team
Senior Directors
Leadership Team
Senior Management 
Extended Leadership Team
Executive Management
Administrative, management and supervisory bodies (CSRD term)

Leadership roles

Gender description
Gender with lowest minority representation (female)
Female
Women

Normalisation 
needed!
Judgement 
unavoidable

Who will do that 
work? 
Data user /AI? 



XBRL Taxonomy

● Every one uses 
the same tag

● No judgements 
required

● Foundation for 
scalable analysis

Extract from ESRS Set 1 XBRL Taxonomy



Taxonomy unlocks meaning

Need to understand the term to use it 
appropriately in models

“Finance lease liability” 

● This term generally means the value on the 
balance sheets towards finance lease 
payables



Example report

This term, under the cash flow from financing 
section, reflects a different context

SEAFARER EXPLORATION CORP.  10 K Report

https://www.sec.gov/ix?doc=/Archives/edgar/data/1106213/000119983525000129/sfrx-10k.htm#fact-identifier-656

Let’s see how LLMs can understand this



Finding context of the reported value

LLM ignored the 
actual 
placement of 
the item in the 
PDF report 



Relationship of the concept in XBRL taxonomy

Reliably understand
● meaning
● properties
● presentation 

hierarchy
● how it contributes 

to subtotals

The taxonomy model in JSON format extracted from iXBRL viewer was loaded to query in LLM



Accounting relationships

Accounting 
relationships in the 
US-GAAP meta-
model taxonomy  aid 
concept further 
understanding and 
interpretation of 
concept

Meta Model Relationships Taxonomy
https://www.fasb.org/page/detail?pageId=/projects/FASB-Taxonomies/gaap-
meta-model-relationships-taxonomy.html



Understanding extension concepts is crucial

Nature of the concept explained 
- supports use in analytical models

SEAFARER EXPLORATION CORP.  10 K Report

https://www.sec.gov/ix?doc=/Archives/edgar/data/1106213/000119983525000129/sfrx-10k.htm#fact-identifier-11



Taxonomy 
provides 
standardization 
and contextual 
richness – absent 
in PDFs
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Built-in validation: A key strength of XBRL

● Ability to define rules 
● Validation rules enforcement 
● Questionable with PDF alone



Example validation rules

DQC_0084

Ensures consistency in durational facts by verifying that sub-
period values add up to the aggregate period

Camber Energy, Inc.  - https://www.sec.gov/Archives/edgar/data/1309082/000147793225003162/0001477932-25-003162-index.htm

Example of failed rule

Q1 + Q2 = H1



Rule evaluation on PDF report
Rule evaluation Rule understanding 

Did not 
identify all 
occurrences 
of the facts



Rule evaluation on PDF report

Wrong evaluations / not reliable
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XBRL provides 
structured data +  
framework to 
define and execute 
rules 
unambiguously   

Consistency 
& Context 



Dashboard from ESEF reports

https://public.tableau.com/app/profile/revathy6435/viz/timeseries_ESEF/Macro



Insights linked to the source facts

Cap Man
https://filings.xbrl.org/743700498L5THNQWVL66/2024-12-31/ESEF/FI/0/CapManPlc-2024-12-31-0-en/reports/ixbrlviewer.html?nopopup#f-fact-31
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insights
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The multiplier effect

● Need to analyse disclosures over 
multiple years and filings

● It’s costly, especially when AI 
computation is involved

● The magnitude of cumulative 
effort !

● Custom AI isn’t a strength—it’s a 
symptom for unstructured data 
problems
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Structure enables 
scale — without 
it, we lose access 
and usability

Consistency 
& Context 



• XBRL delivers 
machine-readable, 
context-rich data

• Without it, we lose 
accuracy, 
comparability, and 
trust



AI Powerful — When Applied Right



AI + XBRL: smarter ways to analyse

Numeric 
Data

Statistical models, 
ML models for  

forecasting, trend 
analysis,detecting

anomalies

Narrative
Disclosure
NLP for identifying 
themes, sentiment, 
and emerging risks



Numeric data analysis 

● Thematic analysis of 
impairments 

● Absolute numbers not 
much of great insight

● 2700+ ESEF reports that 
have reported impairment 
loss



Clustering to detect outliers

● Clustering analysis 
for impairments 
relative to profit and 
assets

● Simple prompt



Example outlier – bank

VANQUIS BANKING GROUP PLC 2023 Annual Report 

https://filings.xbrl.org/213800U93SZC44VXN635/2023-12-31/ESEF/GB/0/213800U93SZC44VXN635-
2023-12-31/reports/ixbrlviewer.html?nopopup#f-fact-24



Example outlier– mining company

Coburn Resources Pty Ltd 

https://filings.xbrl.org/9845006AB745B93F1590/2024-06-30/ESEF/NO/0/9845006AB745B93F1590-2024-06-30-
en/reports/ixbrlviewer.html#f-ixv-11



AI + XBRL: smarter ways to analyse

Numeric 
Data

Statistical models, 
ML models for  

forecasting, trend 
analysis,detecting

anomalies

Narrative
Disclosure
NLP for identifying 
themes, sentiment, 
and emerging risks



Example narrative disclosure

● Indian sustainability  
reporting extract 

● Risks identified from 
product lifecycle 
assessments

● Free form narrative 
disclosure



Organising disclosures for analysis

● Classify disclosures, 
making them easier to 
analyse

● Leverage  LLMs’ capability 
of semantic understanding 



Thematic analysis of risks identified 

● Advance narrative disclosure 
analysis with simple English 
queries

● AI + structured data = 
patterns revealed, anomalies 
flagged, insights improved



● It is not AI vs XBRL
● AI needs structure
● XBRL brings that structure
● Together, they enable 

○ Smarter reporting
○ Faster analysis
○ More meaningful insights



Questions
revathy.ramanan@xbrl.org
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