Addressing Data Gaps in Sustainability Reporting:

A Benchmark Dataset for Greenhouse

Data + Code:

Gas Emission Extraction

TL:DR: We provide gold-standard CO:2 emission data for company reports!

Environmental management of our operations Table ENV-3

This section contains data related to the environmental performance of Allianz Group. Energy consumption

1. Background & Problem:
® ® EMS Coverage Energy consumption from our GJ 1,578,675 1,675,573 1,802,755
office buildings
As of December 31 2022 2021 2020 Energy consumption from our GJ 325,212 267,675 317,533
[ ] [ ]
Company-level greenhouse gas (GHG) emissions are 5 s g doaemen
environmental management system (EMS) Total energy consumption? GJ 1,965,294 1,943,248 2,120,288
Energy consumption from office GJ/empl 104 113 12.2
. . . Table ENV-2 buildings per employee
e S S e n t I a I b u t eX I St I n d a ta S etS a re Ofte n ° Greenhouse gas emissions Energy reduction in office buildings % -32 -26 -20
° per employee since 2019
As of December 31 2021 2020 Target -20% by year-end 2025
Scope 1 - Direct GHG emissions t COze 28,699 28,714
di . Table ENV-4
ra m e n te Scope 2 - Indirect GHG emissions t CO,e 54,689 100,722
(market based) Energy sources
Scope 2 - Indirect GHG emissions t COze 138,339 5 180,826
(location based) As of December 31 2022 2021 2020
9 I n C O n S | Ste n t Scope 3 — Other indirect GHG emissions ~ tCOse 92,467 55,359 73,916 Electricity % 67.4 671 70.2
Scope 1-3, GHG emissions total t COse 153,910 138746 203,352  _rossilfuels % 124 115 110
Total GHG Emissi l £ O/ l 10 00 12 Long distance heating % 18.8 19.8 17.6
ota missions per employee e/em . ) .
- P POy : P Other sources (incl. energy from % 14 16 1.2
Overall GHG reduction per employee % -57 -60 -42 . . .
9 L k t t t h d | e 2010 own sources including photovoltaic,
a C ra n S a re n I I l e O O O since internal waste heat)
Board target -50% by end-year 2025
Carbon Credits t CO,e 153,910 138,746 203,352 Table ENV-5

Renewable electricity

2. Our approach: Complementing large but erroneous datasets with small gold-standard validation set:
- Define objective and clear extraction criteria
- Employ hybrid LLM-human extraction pipeline

- Evaluate extractions with two-staged expert adjudication and discussion process

3. Data collection

Decision rules: Emission values are Emission Scopes

considered in our data if they are reported

1. for the whole (,consolidated”) company
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in absolute tonnes of CO, or CO,e

Scope 1 Scope 2 Scope 3 (optional)
dS d tOta II N Ot SuU bcateg O ry “Emissions from sources owned or market-based ‘ location-based residual up- and downstream value-
controlled by the reporting chain emissions including the GHG

= D

organization” e.g., company indirect GHG emissions that are releases of purchased goods,

dCCO I’d | N g tO th eo p e ratl OoNnad | bO un d d I’I es Of facilities related to‘a‘company's purf:hases of business travel, use of sold products
electricity, steam, heating, or and investments

. cooling from utility providers

the scopes (according to GHGP) /

Gather
reports Gold-standard

ln =~4000

Sample

ln=139

Preliminary results:

Scope  Average reportings per report

1 3.33
21b 2.94

LLM Non-expert Expert
Information —n=1 39 annotations —n=56 annotations —n=28 Expert 2mb 1.23
extraction double- double- discussion 3 [.71

pipeline coding coding

4. Next Steps

What we do: What you can do with our data:

- LLM/pipeline error analysis - Benchmarking: Compare other models, prompts
- Develop automated extraction pipeline - Information extraction experiments
- Extend extraction pipeline to additional metrics (automated/human/hybrid)

(e.g. greenwashing/transparency indicators) - Substantive analysis
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