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Abstract 

Central banks need climate-related data to align evidence-based climate change 
considerations with their core tasks. While structured data from administrative and 
proprietary sources are limited and contain considerable gaps, a wealth of climate-
related information is dispersed and lies below the surface in unstructured form, such 
as sustainability reports or satellite images. To characterise this situation, we intro-
duce the image of the climate data iceberg. Information from unstructured sources 
can bridge current data gaps and enhance the usability of existing data by improving 
its accuracy, extending its scope, and reducing data sharing barriers. In this paper, 
we discuss the challenges and opportunities central banks and supervisors face in 
leveraging this unstructured information for climate analysis and research. We fur-
ther investigate how innovative efforts between central banks and other institutions 
can help generate actionable and usable climate-related data, exemplified by our 
own experiences and early-stage learnings from such collaborations. 
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1. Introduction  

Given the growing concerns about climate change's impact on the financial system, 

there is a growing argument for incorporating climate risks into central banks’ man-

dates, particularly in the context of stress tests (Battiston et al., 2017; Fabris, 2020; 

Monasterolo, 2020; Schellhorn, 2020). However, central banks face challenges due to 

fragmented climate-related data, which include substantial gaps, such as in their 

availability, reliability, and comparability (NGFS, 2022; Nightingale et al., 2019; 

Schmieder et al., 2021). 

As a reaction, policymakers are moving to standardize climate-related data. In-

ternationally, the Global Reporting Initiative set guidelines for sustainability report-

ing (de Villiers et al., 2022), paving the way for the standards proposed by the Inter-

national Sustainability Standards Board (IFRS, 2023). In the U.S., the Securities and 

Exchange Commission has introduced climate disclosure rules (SEC, 2024). In the Eu-

ropean Union, initiatives include a sustainability taxonomy, guidelines for sustaina-

bility-related financial products, and the Corporate Sustainability Reporting Directive 

(CSRD), which standardizes data reporting in a machine-readable format (EU, 2019, 

2020, 2022, 2023). 

However, data availability will take time to mature, especially for smaller firms 

that are for example exempt from reporting under the CSRD until 2028, limiting data 

depth for comprehensive analyses. To address the current data gaps, central banks 

increasingly procure proprietary climate data (Deutsche Bundesbank, 2022). How-

ever, licensing often restricts data sharing and transparency in decision-making due 

to the proprietary nature of the proprietary algorithms.  

This paper discusses the potential of unstructured, public data sources, and pro-

vides an overview of Deutsche Bundesbank’s initiatives and collaborative efforts to 

foster innovation to close existing gaps in climate-related data. 

2. Leveraging unstructured data sources to close data gaps 

Traditionally, information to support applications in the public sector, industry, and 

academia stems from structured commercial and administrative data sources, which 

typically also include data estimated with proprietary algorithms. However, as out-

lined in Figure 1, these data sources represent only a small fraction of the current 

climate-related data information available, as the tip of an iceberg. 

A vast amount of climate-related information is publicly available (Alonso-

Robisco et al., 2024; Nightingale et al., 2019), but often unstructured and spread 

across sources like corporate sustainability reports, social media posts, newspaper 

articles, investor presentations, and investment fund legal documents. Aerial, satellite 

as well as remote-sensing data also represent a potentially rich source of information 

to assess physical risks and supply-chain risks.  

This widely dispersed climate-related data is what we refer to as the climate data 

iceberg which, though less visible, holds significant potential to close data gaps, es-

pecially with advances in text extraction and image recognition technology. 
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Figure 1: The climate data iceberg – a depth of information to integrate 

2.1 Available textual sources of climate-related information 

Many jurisdictions require large firms to publish annual and, increasingly, corporate 

sustainability reports. These reports, often referred to as Economic, Social and Gov-

ernance (ESG), Corporate Social Responsibility (CSR), or non-financial reports, pro-

vide insights into environmental, social, and governance data, while also serving as 

a marketing tool (Bingler et al., 2022). 

The content of sustainability reports varies by jurisdiction, leading to differences 

in coverage, scope, and standardization. New regulations may improve standardiza-

tion by defining specific reporting variables, units, and scopes. However, central 

banks still need to rely on unstructured data sources as a bridge solution to obtain 

data for climate stress tests, financial stability assessments, and disclosures until 

structured data becomes widely available. Relying on publicly available reports is 

advantageous because: 

(i) They cover a broader range of firms than any single proprietary database 

or jurisdiction. 

(ii) They capture unique trends, such as changes in emissions goals, not 

covered by third-party data providers or by most regulations. 

(iii) They help validate commercial data, where discrepancies among provid-

ers are common (BaFin, 2024). 

(iv) Using public reports can reduce licensing restrictions. 

The widespread availability of large language models (LLMs) provides a promis-

ing path for efficient extraction of information from these reports, with recent litera-

ture focusing on textual analyses for climate risk (e.g., Dimmelmeier et al., 2024). 

Recent studies find that grounding LLMs in domain-related documents produces 
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more targeted and accurate responses (Martín et al., 2024; Ni et al., 2023; Vaghefi et 

al., 2023; Zou et al., 2023). Beyond sustainability reports, valuable climate-related in-

formation is found in investor presentations, fund documents (Cruciani and Santagi-

ustina, 2023), social media (Liu, Luo, and Lu, 2023), and news articles (Allahdadi, 

Fretheim, and Vindedal, 2024). 

2.2 Available image sources of climate-related information 

Images, particularly from satellite data, also represent valuable source for climate-

related information with high relevance for central banks. Public satellite data and 

freemium models from national and international sources provide tailored data for 

various applications: 

(i) Emissions Tracking: Satellite images can capture site-level GHG emis-

sions with greater granularity than standard firm-level data, enabling 

precise tracking at plant sites. 

(ii) Physical Risk Assessment: Satellite data can model climate risks (e.g., 

floods, wildfires) at a detailed geographic level, crucial for estimating as-

sets at risk. 

(iii) Data Quality Checks: Satellite data can validate structured data (e.g., cor-

recting emission allocations incorrectly assigned to headquarters rather 

than actual sites). 

(iv) Environmental Impact Monitoring: Satellite images allow for tracking im-

pacts on local ecosystems, including flora, fauna, and land use changes. 

Satellite data also enable insights into firm property sustainability features (e.g., 

solar panels, green roofs) and surrounding environmental features, allowing for as-

sessments of assets at climate risk (Alonso-Robisco et al., 2024). Combining satellite 

data with administrative data as building usage from local agencies provides a more 

comprehensive view of the risks at the asset level. Furthermore, recent advances in 

multimodal methods (e.g., combining text and images in the same model) improve 

classification outcomes in several domains (e.g., Bernardi et al., 2016; Hu and Flax-

man, 2018; Kiela et al., 2019; Pradeep et al., 2021). 

This climate data iceberg holds a promising and largely untapped potential to 

incorporate climate-related information into decision-making for central banks, 

fintechs, investors, and data providers. Table 1 in the appendix lists publicly available 

sources, sorted by information type, to help stakeholders efficiently access and use 

these data. 

3. Innovative statistical initiatives with Bundesbank’s Data 

Service Centre to fill data gaps 

To bridge climate-related data gaps, many central banks are recognizing the need for 

skills that go beyond traditional economics and finance, such as IT and natural sci-

ences. The emerging, interdisciplinary demands in this domain motivate central banks 

to partner with each other and with academic experts to foster innovative approaches. 
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This case study presents projects staffed by teams with central bank and aca-

demia experts, integrating domain and technical knowledge while sharing resources 

and expertise. This setup promotes joint ownership of project success, facilitates 

knowledge transfer, and fosters integration into production systems. The Bundes-

bank’s Data Service Centre collaborates in four major projects to address key aspects 

of unstructured climate data: 

(i) Generative AI for Climate-Risk Analysis: In collaboration with central 

banking partners through the BIS Innovation Hub project Gaia, genera-

tive AI supports user-friendly climate-risk analysis (BIS, 2024). 

(v) Efficient Extraction Algorithms: Partnering with Ludwig-Maximilian Uni-

versity Munich, this project focuses on algorithms for extracting data 

from sustainability reports (Dimmelmeier et al., 2024). 

(vi) Mapping Earth Observation Potential: Collaborating with Banco de Es-

paña, this project assesses Earth Observation imagery applications 

(Alonso-Robisco et al., 2024). 

(vii) Enhanced Data with Satellite Information: With the Technical University 

Darmstadt, this project uses satellite data to improve structured data 

sets (Alves Werb et al., 2024). 

Sections 4.1 and 4.2 describe projects using textual and multimodal data, respec-

tively. Together, these initiatives form crucial steps towards a robust climate-related 

data infrastructure that integrates structured, textual, and visual data sources. 

4.1 Selected projects leveraging textual data 

Project Gaia is an initiative by the Bank for International Settlements (BIS) Innovation 

Hub Eurosystem Centre, with collaboration from the European Central Bank (ECB), 

Banco de España, and Deutsche Bundesbank. The project explores AI and machine 

learning applications to improve climate risk analysis through generative AI, specifi-

cally using GPT-4 to extract climate-related information from textual data (BIS, 2024). 

Designed to enhance central bank access to climate data in sustainability reports, 

Project Gaia aims to simplify information extraction for central bank analysts. A 

proof-of-concept demonstrates the feasibility of an AI tool that extracts key climate 

indicators from text, tables, and figures within unstructured PDF documents with ap-

proximately 80% accuracy. Nevertheless, though complex table structures still pre-

sent challenges. 

Building on Project Gaia’s findings, Bundesbank’s Data Service Centre, in collab-

oration with researchers at Ludwig Maximilian University of Munich (LMU), continues 

to explore automated extraction methods for climate-relevant indicators. This part-

nership evaluates different extraction methods, analyses results, and integrates vari-

ous data types to create a functional, firm-level database of climate data accessible 

to financial analysts. The research agenda focuses on refining extraction strategies, 

addressing challenges in data consistency, and enhancing LLM performance for bet-

ter climate data retrieval (Dimmelmeier et al., 2024). Figure 2 summarises the project 

motivation and goal. 
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Figure 2: The Greenhouse gas insights and sustainability tracking (GIST) project between 

Deutsche Bundesbank and Ludwig-Maximilian-University Munich extracts and provides data 

from unstructured sustainability reports. 

Dimmelmeier et al. (2024) tested three methods for extracting emission data 

from sustainability reports. Approach E1 successfully extracted data from eight re-

ports but encountered unit harmonization issues. Building on these results, approach 

E2 broadened the search to reduce retrieval failures, yet still had limited accuracy due 

to frequent incorrect extractions by the LLM. Finally, approach E3 focused solely on 

tables but produced poor results, highlighting the limitations of table-only extraction. 

The results of this study emphasize the need to refine retrieval strategies, optimize 

LLM functionality, and standardize units for accurate data extraction. A high-level 

overview of the pipeline is shown in Figure 3. 

Figure 3: Recent advancements in Natural Language Processing fuel the Greenhouse gas insights 

and sustainability tracking (GIST) project extraction pipeline. OpenAI Logo © OpenAI, 2024. 

Once concluded, the project will deliver value by enhancing the quality of exist-

ing data sources for central bank analysis, unlocking novel granular indicators and 

having created knowledge for extraction task beyond climate-related use cases. In 
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summary, this project paves the way for leveraging textual climate-related infor-

mation and integrating results with structured data in the institution. In the next sec-

tion, we describe two projects that purse similar goals analysing multimodal data. 

4.2 Selected projects leveraging multimodal data 

Unlike emissions, which arguably disperse globally, further environmental impacts are 

often stronger close to firms’ facilities, affecting biodiversity through by-products like 

wastewater, toxins, and light pollution (e.g., Aska et al., 2024; Camilleri-Fenech et al., 

2018; Néstor and Mariana, 2019). To assess these impacts, it is crucial to link firms’ 

economic activities to their geographical sites. 

Therefore, in collaboration with Banco de España, the Bundesbank’s Data Service 

Centre explored the literature on satellite and remote sensing applications, highlight-

ing uses in nowcasting, equity and commodities trading, and insurance. The study 

finds that despite established uses in other domains, satellite data’s potential for cli-

mate finance remains underexplored. Through bibliometric analysis, the study iden-

tified five promising areas: physical risk, deforestation, energy, agriculture, and land 

use. 

Furthermore, the combined potential of visual, textual, and structured infor-

mation presents a novel and promising path to jointly learn from multiple represen-

tations of a firm and its assets. Partnering with computer scientists at TU Darmstadt, 

the Bundesbank aims to create a multimodal framework to enhance firm master data 

accuracy, benefiting central banks, supervisors, and statistical offices. A key use case 

involves linking climate-related data to firm sites, which includes geolocating sites, 

identifying economic activity, and accurately attributing subsidiaries’ activities to par-

ent firms (Alves Werb et al., 2024).This attribution is also crucial under new regulations 

requiring site-specific reporting. 

 

Therefore, this project involves enhancing and validating the German subset of 

the Register of Institutions and Affiliates Data (RIAD) (Gábor-Tóth, Schild, & Walter, 

2023), which contains master data for over 1.3 million firms and 293 variables for 

Germany. RIAD acts as a "single source of truth" for Bundesbank divisions and re-

searchers. This project uses multimodal learning to validate firms' activities by com-

bining satellite images, textual data, and visual information from sources like Google 

Maps, the National Aeronautics and Space Administration (NASA), the European 

Space Agency (ESA), and the Federal Agency for Cartography and Geodesy (BKG). 

High-resolution images and textual descriptions help classify buildings and verify 

economic sector classifications. For instance, if a firm claims to produce goods but 

has only a residential address, it raises data quality concerns, as outlined in Figure 4. 
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This project aims to develop an automated approach to flag inconsistencies be-

tween reported activities and physical sites, reducing manual checks and enhancing 

data accuracy. However, sector classification from images alone can be challenging, 

as firms may list separate administrative and production sites. Additional data like 

employee numbers help clarify the coherence firm size and its activities, making this 

project a valuable proof of concept for handling complex data validation scenarios. 

Figure 4: A manufacturing company of large products in a residential building as an example of 

an economic sector classification to be enhanced using unstructured data.-DE-BKG2024 (2024) 

4. Lessons learned and the road forward 

From completed and ongoing projects, several future pathways and lessons emerge. 

One key trend for central banks is incorporating biodiversity considerations, spot-

lighted by the NGFS Taskforce on Biodiversity-loss and Nature-related Risks (NGFS, 

2024a). Biodiversity loss metrics, often derived from satellite imagery, are a growing 

area of interest (Skidmore et al., 2021). However, less attention has been given to the 

social and governance (S and G) components of ESG due to limited structured data 

(e.g., Rajesh, 2020). With advances in textual analysis, “S” and “G” insights can now be 

extracted directly from reports, social media, and other sources, providing valuable 

unstructured ESG information for risk analysis. 

On the technical side, integrating unstructured data with existing datasets re-

mains crucial. Even as regulatory frameworks push for harmonized disclosures, data 

alignment issues persist, particularly for historical information central banks require 

in time-series format. As climate data is a global public good, central banks have 

incentives to collaborate that go beyond classic data collection and standard setting 

collaboration, since each other’s climate-related data (e.g., on GHG emissions) con-

stitutes crucial information for decision-making. 
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A significant lesson from these projects is that the unstructured data skills devel-

oped in-house can benefit broader central banking functions, such as improving 

product data accuracy or monitoring risks through social media. Previous studies 

have outlined the potential of unstructured data sources to provide novel insights in 

several areas (Rosolia, Stapel-Weber, and Tissot, 2021). With methods for handling 

unstructured data becoming more accessible, we expect that the pressure to incor-

porate these data into central bank’s decision-making will increase. 

Beyond data extraction, central banks face challenges in data standardisation and 

repository management, which are crucial for data-driven decision-making. High-

quality technical infrastructure must allow for efficient data discovery, retrieval, and 

processing. Data quality issues, especially for textual and satellite imagery, pose spe-

cific challenges; initial extraction must ensure completeness, granularity, and accu-

racy. 

Satellite and textual data introduce complexities, such as mapping geolocated 

images to administrative data and transforming text into structured insights. While AI 

can simplify some of these tasks, data analysts still need to understand their specific 

data requirements and underlying assumptions to ensure unbiased results. Collabo-

ration with external partners introduces trust and dependency considerations, high-

lighting the need for data protection due diligence. 

Success factors for academia–central bank collaborations identified in the case 

study include having a clear task division by methods and domains, ensuring that 

each partner bringing strategic resources to the table, and sharing a common, attain-

able goal (e.g., developing novel methods, advancing the academic field, and proto-

typing practical applications). 

5. Conclusions 

Central banks and supervisors are increasingly utilizing climate-related data, which 

extends beyond structured data to a wealth of unstructured data, such as texts and 

images. We introduce the "climate data iceberg" to represent this landscape: the vis-

ible tip comprises structured, accessible data, while below lies extensive body of un-

structured climate data. We then present a selection of projects conducted at the 

Deutsche Bundesbank’s Data Service Centre that aim at harnessing novel methods to 

bring the information from the bottom of the iceberg to the surface. Such information 

can complement, enhance, or even replace existing structured data collections. 

However, multiple challenges remain, including merging diverse data sources 

and integrating prototypes into central banks' complex infrastructures. The resources 

and technical support needed for this transition are substantial, but successful gen-

eralization of these approaches could expand their applicability across institutions 

and beyond climate-related data. Moving forward, central banks can benefit by in-

corporating unstructured information from various sources, such as investor presen-

tations, balance sheets, social media, and online price and product data to foster in-

sights in multiple domains.  
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Appendix 

Overview of selected potential unstructured data sources 

Where to find sources, information types and usage potential Table 1 

Information 

type 
Data source Potential use 

Publicly 

available 

Firm installa-

tions 

Renewable Energies 

Act (EEG) with  

address 

Run the addresses through a geocoder to obtain the coordi-

nates or use the Google API to directly obtain the satellite or 

Street View images directly. 

Yes 

Emissions Trading 

Scheme (ETS) with 

address 

Run the addresses through a geocoder to obtain the coordi-

nates or use the Google API to directly obtain the satellite or 

Street View images directly. 

Yes 

Firm data with legal 

requirements 

Use the number of employees and the minimum legal working 

space to approximate the size of real estate (e.g., building or 

factory). 

Partly 

GeoAsset by Spatial 

Finance Initiative 

Open asset-level data on firm asset geolocations, currently 

available for beef, cement, iron and steel, petrochemical, paper 

and pulp, and waste management industries. 

Yes 

Satellite data 

(imagery, re-

mote sensing) 

and overflight 

data 

Open Buildings Interesting for a preliminary training step to identify buildings 

and differentiate them from other natural features. 

Yes 

German Federal 

Agency for Cartog-

raphy and Geodesy 

(BKG) 

Official data from administrative sources: 

• 3D building models (can be used as training data for 

building classifications, including building parts and 

roof types, number of floor, among others) 

• Satellite imagery from various missions 

• Remote sensing data 

• Overflight data in high resolution 

Partly 

NASA Satellite images with geocoordinates of firm facilities from the 

NASA API. 

Yes 

ESA Satellite images with geocoordinates of firm facilities from the 

ESA API. 

Yes 

Copernicus Satellite images with geocoordinates of firm facilities from the 

European Copernicus program. 

Yes 

Open Street Maps 

API (Nominatim) 

Use the API to collect metadata (annotations) of any buildings 

associated with the respective coordinates, such as building type, 

number of floors, roof type, among others. 

Yes 

Google API Satellite images with geocoordinates of firm facilities. Access is 

partly free with Developers Account. 

Partly 

USGS Earth Explorer of the US Geological Survey Partly 

Sentinel Hub Statistical, imaging, batch, process APIs and website-based Dash-

boards/GUI. Data can be downloaded in image form or pro-

cessed as statistical indicators. Time-series extractions are possi-

ble. Free access is limited, pricing depends the type of use (e.g., 

commercial or research). 

Partly 

EUMETSAT Data 

Store and 

EUMETView 

Online viewing and analysis of satellite imagery, download of 

prepared datasets from Data Store. ‘Core’ datasets are free, ‘Rec-

ommended’ are not. 

Partly 
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Information 

type 
Data source Potential use 

Publicly 

available 

Textual infor-

mation 

Corporate  

sustainability  

reports  

Sustainability reports offer a wide array of qualitative, quantita-

tive and context information. Repositories and dispersed reports 

exist publicly available online. 

Yes 

Social media Social media posts can contain information about the public’s 

perception of companies, such as for transition risks. APIs (free 

and paid) exist for multiple platforms. 

Partly 

Newspaper reports 

and press releases 

Newspaper articles and press releases can contain textual sus-

tainability information on companies. Information is often avail-

able online, repositories exist, dispersed information is partly 

available for free, partly behind paywalls. 

Partly 

Fund documents Investment fund documents are published by the issuers and de-

pending on the jurisdiction must or can contain sustainability re-

lated information. 

Yes 

Validation of 

test data 

Crowdsourcing 

 

Map relevant images that are potentially difficult to classify and 

organise an event to crowdsource efforts to tag these data. 

Partly 

 

Source: Authors 
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Climate risks are a source of 
considerable financial risks.*

Climate change and climate
policy also affect inflation and
growth. [...] This will require,
amongst other things, better data,
which we should also demand.***

“
“

Climate change has consequences for us as
a central bank pursuing our primary
mandate of price stability, […] financial
stability and banking supervision.**

“

Innovation for Improving Climate-Related Data

“
“

“



Challenges in the climate-related data landscape*
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Challenges in 
the climate data 

landscape

TIMELINESS
Available time series are 

short, available with delays 
and low granularity

RELIABILITY
Data may be 
inaccurate, incomplete, 
or non-auditable

ACCESSIBILITY
Data have usage 

and sharing 
restrictions

INTEGRATION 
Data are dispersed 
across several 
sources

VARIETY
Lack of unified data 
structures and 
methodologies

COVERAGE
Available universe 
often covers only 

the largest players

* Source: Doll, Alves Werb 
(2023)
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Data 
sources

Sustainability reports

Investor presentations

News & press releases

Satellite data

Street view

Sensor data

company-
level

Unit of 
observation

asset-
level

country-
level

geospatial-
level

User-generated              content

Applications 
(selection)

Climate 
Stress Tests

Reporting 
& disclosures

Financial 
stability ResearchMonetary 

policy

Administrative, proprietary                             and estimated data

Transition 
risks

Physical
risks

* Source: Doll, Kormanyos, 
Walter, Alves Werb (forthcoming)



Required capabilities to assess climate-related risks with novel data 
sources*

NATURAL
LANGUAGE

PROCESSING

ROBUST 
UNSTRUCTURED 

DATA COLLECTION
MULTIMODAL 

LEARNING

REQUIRED 
CAPABILITIES

CLIMATE 
DOMAIN 

EXPERTISE

DATA 
GOVERNANCE

RECORD
LINKAGE

* Source: Doll, Kormanyos, 
Walter, Alves Werb (forthcoming)
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NLP 

 Validate existing data 
sources and enlarging their 
scope

 Unlock novel granular 
indicators for central bank 
researchers and analysts

 Leverage lessons learned and 
methods for other use-cases

High-quality structured data, 
such as:
- Emission information
- Net-zero commitments and 

decarbonization paths

VALUE

Structured sustainability data through machine learning*

- Information 
retrieval

- State-of-the-art 
LLMs

- Evaluation and 
integration

- Text extraction
- Table extraction
- Image extraction

- 10.000 PDF 
Sustainability 
Reports

- Largest 
companies 
worldwide

- Structured 
repository of 
extracted info

- Research papers
- Shared code

SUSTAINABILITY 
REPORTS

DATA 
PROCESSING

INFORMATION 
RETRIEVAL OUTPUT

PDF 
PARSING 

PDFs 
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DELIVERABLES

* Joint project LMU Munich University and
Deutsche Bundesbank. For details cp.
Dimmelmeier, Doll, Schierholz, Kormanyos, 
Fehr, Ma, Beck, Fraser  & Kreuter (2024). 



Project Gaia makes assessing climate risk more transparent
and efficient, as it uses generative AI to decipher vast
unstructured data sets. If realised, Gaia has the potential to
be a powerful tool for central banks in their comprehensive
approach to assessing economic reality and risks.

Project Gaia – Enabling climate risk analysis using generative AI*
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Target
Validate structured firm data

ID Firm Street City Postal 
Code Economic Sector Employ-

ees
Parent 
Firm

1 Firm 1 Street X City A 1234 Car manufacturing 500 X

2 Firm 2 Street Y City B 5678 Car manufacturing 400 X

Application

 Multimodal deep learning to validate secondary

firm data (not collected for statistical purposes)

 Leverage publicly available data (e.g., satellite

images, street view, data from companies’ websites)

A picture is worth a thousand definitions*
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Challenges

 High effort to generate annotate training data

 Handling special cases for companies with multiple

offices or activities

Advantages

 Reduce effort with manual validations and quality

checks (millions of entities)

* Joint project Technical University of
Darmstadt and Deutsche Bundesbank. For
details cp. Alves Werb, Reichenbach, Yalcin-
Roder & Walter (forthcoming).



Takeaways

2
3

1 NOVEL DATA FOR CENTRAL BANKS
Recent methodological advances allow leveraging information from 
unstructured data sources

APPLICABILITY BEYOND CLIMATE-RELATED DATA
Knowledge gained can be applied in central banking and 
supervision for enriching a wide range of structured data sources

COLLABORATION TO FOSTER INNOVATION
Building a network of institutional and academic partners to
join efforts and leverage interdisciplinary expertise provides value
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Building expertise and fostering exchange for innovation*

Commercial
Data 

Providers

Sustainable
Finance

Data Hub

Banking 
Supervision

Monetary 
Policy

Financial 
stability

…

Academia

Climate 
Data 
Hub

Academia

NGOSs

Bundesbank

Central 
Bank

International
Climate Data

Fora

…
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Building a comprehensive data infrastructure with unstructured data*
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EXTRACTION

UNIFIED

SUSTAINABILITY

DATA

INTEGRATION

Street 
view

User-generated
content

Newspaper 
articles

Investor 
presentations

Press 
releases

Estimated 
data

DISPERSED UNSTRUCTURED CLIMATE INFORMATION

Textual
information

Regulatory
reporting

Administrative
data

Proprietary 
data

Satellite 
images

Sustainability
reports

Images

CHALLENGES

 Parsing

 Text extraction

 Image extraction

 Data linkage 

 Evaluation

* Source: Doll, Kormanyos, 
Walter, Alves Werb (forthcoming)



The Sustainable Finance Data Hub’s focus areas*

Exchange

Enhance institutional
communication and 

coordination

Sustainable 
Finance 

Data Hub
Climate-related 

micro data

Generate and 
transform data in
innovative ways

- Common data 
procurement (ESCB)

- Link with administrative 
data and facilitate internal 
data provision

- Center of competence for 
methodological questions

- ESCB exchange on 
climate data

- Chairing the NGFS 
data expert network

- Exchange with 
statistical offices 
and data producers

- Collaboration with 
academia

- Central bank 
cooperation (e.g., 
BIS Innovation Hub)
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The Greenhouse gas insights and sustainability tracking (GIST) project 
extracts and provides data from unstructured sustainability reports

Sustainability 
reports

Third-party data

Comprehensiv
e, easy-to-use 
sustainability 

data

The project
Currently, sustainability information exists as…
 Data from commercial providers
 Unstructured information in 

sustainability reports
 Social media, websites, etc…

Structured
Textual

Textual

STATUS QUO

The project will provide high-quality structured data 
from sustainability reports, including…
 Emission information
 Net-zero commitments and decarbonization paths
 Sustainability measures database with objective, 

text-based measures

PROJECT DELIVERABLES

PROJECT 
GOAL

Scale up the usability of granular, unstructured climate-related data 
for central banking applications (and beyond)

Legend Focus of the presented project

* Joint project LMU Munich University and
Deutsche Bundesbank. For details cp.
Dimmelmeier, Doll, Schierholz, Kormanyos, 
Fehr, Ma, Beck, Fraser  & Kreuter (2024). 
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Innovation spillovers beyond climate-related data

Sustainable
Finance

Data
Hub

Climate-related 
innovation

Climate-related 
data

Climate-related 
exchange

External financial 
market data

Experimental 
external data

Experimental 
indicators & statistics

Financial Market Data Management
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