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Part 1
High-end AI based scanning 

solution



I.  General features and process

Use of Artificial Intelligence to scan intelligently PDF-formatted 

documents using optical character recognition, OCR. 

Key feature is extraction of a unique cluster of non-financial (ESG) 

along with related financial data and KPIs.

Automated conversion into a digital format.



Current use is identification of financial data and information in pdf documents and 

creation of digital equivalents in XBRL format. 

Sources of data and information in standardized formats (financial statements)

or customized extensions or changes(periodic reporting to banks).

Intelligent identification of multi-dimensional content and data in tables or text . 

´Learning system’  improves and speeds up the extraction with each use.

Efficiency increase and cost decrease over recurring 

periods and a large number of issuers.



Use of diverse XBRL/iXBRL taxonomies  (IFRS, US GAAP, other national EU GAAP) 

to create digital equivalents.

Individual taxonomy extensions, et al. to address particular needs (banks) 

XBRL/iXBRL allows to prepare any kind of human readable reports in diverse format:

* initial (custom) format (bank report, …)

* standardized format (with open-source converters like Arelle)

* a spreadsheet (xls) or 

* any other format required 

Current use case: financial risk analyses



Our concept :

Use of this Scan Solution to extract ESG data and 

information to create digital equivalents.

More flexible approach and solution as for financial data because :

* current large number and variety of ESG reporting standards 

* no widely accepted XBRL taxonomy

Wide range of determination and presentation of ESG data 

and information is given for the time being.



Our approach:

Collaboration with German business groups/companies of different sizes 

und industries …

… representing the full bandwidth of ESG reporting needs 

and approaches.

Discussions to appreciate their current and future data reporting needs. 



Use of SASB draft XBRL taxonomy for ESG data for the intelligent scan demonstration.

Our platform however uses an extensible hybrid ESG taxonomy following the guidelines of 

the European Single Electronic Format (ESEF) and the European Single Access Point (ESAP) 

for structured data formats. 

This hybrid taxonomy can be linked with any existing financial (IFRS, national GAAP, …) 

or future ESG XBRL taxonomy (EU CSRD, ISSB, …). or with other structured formats in 

use in the financial sector.

Thus it could easily be linked to SASB as well.

Or it may be linked to other structured formats being in use in the financial sector.



II.  A four step approach

There may be a company (issuer) wishing to provide selected ESG data 

confidentially to its bank (user) or publicly being it required or 

optionally.

For our demonstration, we have taken the BASF public reports 2020.



AI based scanning solution – the steps

Step 1 Identifying source documents and context

Selection of data and information 

Selection of XBRL taxonomies

Step 2 Automated extraction of relevant data and context information 

Creation of an XBRL file

Step 3 Conversion in human readable formats

Step 4 Network integration with public key – subject to the a separate prestentation! 



Our demo candidate

Selected candidate: BASF group  

Largest chemical group globally. Listed in Germany.

Integrated reports. Reports in 2020 considered global best-in-class.

Engaged in diverse ESG groups and activities (WEF, Value Balancing 
Alliance, …)

See also Appendix A to our submission document.



Identifying source documents and context

Any kind of report file may be taken for processing. 

* could be an annual report, sustainability report or other printed or electronic 

document using images (jpg, …)

* could be prepared annually or more frequently (quarterly, on demand)

Additional context information as relevant or required



Selected report: 
Integrated annual report 2020



Context information



Selection of data and information 

The application requires a selection of financial and non-financial data and the 

relevant periods to be extracted.

For our demonstration a limited set of data was selected and presented as a 

user defined table.



Selected financial and ESG data and KPIs
(Input table - user defined)

BASF Group Standard Item XBRL taxonomy Industry segment Indicator / KPI Metric 2020 2019
2018      

(Base year)

Context Info Chemicals

IFRS 'ITI-2021-by-fs Revenue € Mio.

" " Research and development cost € Mio.

" " Number of employees y/e #

SASB 110a.1 SASB Scope 1 emissions metric tonnes CO
2
e

GRI 305-2 n/a = custom Scope 2 emissions metric tonnes CO
2
e

" 305-3 " Scope 3 emissions metric tonnes CO
2
e

KPIs GRI 305-4 n/a = custom GHG Emissions Intensity
scope 1+2 metric t 

CO
2
e/metric t sales products

Environmental

Financial



Solely for demonstration purposes:

To facilitate a correct identification of selected data we present in 

the following the relevant pages and tables of the reports.

The relevant data are marked with arrows.



Identification of selected financial data



Identification of selected ESG data



To run the application the relevant XBRL taxonomies must be selected.

As addressed before this could be any existing or future taxonomy in use for 

financial data on one and ESG data on the other hand.

Selection of XBRL taxonomies



Our demo candidate BASF as a listed German group uses IFRS for its financial 

reporting, thus the IFRS taxonomy is used. 

Please note:

The process of identifying IFRS figures and information was not included in 

our demo process as being an existing conversion currently used for EU public 

interest companies to file according the European Single Electronic Format 

(ESEF).



XBRL taxonomy for selected IFRS figures

selected

selected

selected



As relates to reporting on ESG the BASF currently uses GRI and SASB within 

its integrated reports plus it files a questionaire according to CDP standards, 

which includes the fulfilment of TCFD.

The only taxonomy currently existing as a comprehensive set is a SASB 

(draft) taxonomy. Thus we used this one within our demonstration.

As relates to Greenhouse Gas (GHG) Emissions, this taxonomy only 

includes Scope 1.  



XBRL taxonomy for selected ESG figures

Topic Code Accounting metric Category

TR-AF-110a.1 Gross global Scope 1 emissions quantitative; 

metric tons CO2e

GHG emissions



As relates to the remaining ESG indicators/KPIs selected for our 

demonstration (Scopes 2 and 3 GHG Emissions, emission intensity, each 

according GRI) a customised extension or a hybrid taxonomy must be used.

The same applies to individually required financial or further ESG metrics 

where no taxonomy is currently available.

As soon as globally accepted taxonomies would be available (ISSB, EU 

Sustainable Finance Taxonomy, EU/EFRAG and CSRD, etc.) the scan 

application could easily be adapted.



Please note:

The use of hybrid tags was not presented within the scan demonstration. We 

refer to the network presentation, where this is included.



ESG standards subject to a hybrid taxonomy



Automated extraction of relevant data 

and context information 

&

Creation of an XBRL file

See short film prepared by the developer of the scanning solution 

demonstrating the extraction and consecutive creation of a XBRL file, 

including further technical details



The scanning solution intelligently extracts data as well as contextual 

information being presented in the source document together with the search 

term used.

For scanning demonstration purposes, the extraction process was performed 

for Scope 1 and Scope 3 GHG Emissions. 

It may be noted, that at current the application runs only in German, but an 

extension to English is envisaged, other languages may follow if needed.



As our example below demonstrates regarding Scope 1 GHG Emissions, there 

may be several components involved.

To conclude a figure for Scope 1 Emissions for the BASF Group, the 

application must combine the six identified gases into a final total.

Below we present the same extraction as relates to Scope 3 GHG Emissions, 

while here there is only one figure to be identified and extracted.



Scope 1 extraction



Scope 3 extraction



The scanning solution creates one XBRL file for each of the taxonomies used. 

This could contain 1 file for IFRS data, 1 file for SASB data, 1 file for hybrid 

data.

For demonstration purposes solely the data file for Scope 1 GHG Emissions 

according to the SASB taxonomy was created – see next.



Scope 1 XBRL extraction based on SASB



Conversion in human readable formats

The machine readable XBRL file created may be converted into diverse types 

of human readable formats and files.

This applies as well to any kind of hybrid taxonomy based file.

These may be pdf reports, charts or spreadsheets depending on user needs.

We refer to the presentation of the network platform.



When using a standard taxonomy like SASB in our demonstration, an open 

source platform like ARELLE could be used to create a presentation.

The resulting presentation is based on the SASB tree structure, which could 

be further integrated into individual sustainability reports.

Such presentation as well as any other structure could be further integrated 

into individual sustainability reports.



SASB taxonomy based presentation (Arelle)



Other ways of presenting the data could be made, for example using a 

user-defined output table in Spreadsheet format (xls) for integration in 

(environmental) risk assessments or Integrated Reports.



Output table – user defined (xls)

BASF Group Standard Item XBRL taxonomy Industry segment Indicator / KPI Metric 2020 2019
2018      

(Base year)

Context Info Chemicals

IFRS 'ITI-2021-by-fs Revenue € Mio.

" " Research and development cost € Mio.

" " Number of employees y/e #

SASB 110a.1 SASB Scope 1 emissions metric tonnes CO
2
e 17.526 16.558 17.820

GRI 305-2 n/a = custom Scope 2 emissions metric tonnes CO
2
e

" 305-3 " Scope 3 emissions metric tonnes CO
2
e

KPIs GRI 305-4 n/a = custom GHG Emissions Intensity
scope 1+2 metric t 

CO
2
e/metric t sales products

Environmental

Financial




