




INTRODUCTION 
TO PLADIFES

September 2024



PLADIFES PROVIDES DATA AND SERVICES TO
FACILITATE RESEARCH IN BOTH TRADITIONALFINANCE ANDGREEN AND SUSTAINABLE ONE.

‣ The CNRS (EUROFIDAI laboratory),
In collaboration with:

‣ The ESSEC Business School, ‣ The Pôle Finance Innovation.

Led by the ILB via its Data Lab Funded by the ANR since 2021.
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Access to ILB and 
EUROFIDAI
databases

Free data services

Organized data 
sharing

PLADIFES OFFERS A RANGE OF USES/SERVICES
DEPENDING ON WHO YOU ARE, CENTERED AROUND
DATA.

Access to ILB 
databases & tools

Access Data/ESG 
services through 

ILB Labs

Patronizing 
options

Academics Practitioners Data providers

Access to ILB 
databases & tools

Access data/ESG 
services through 

ILB Labs

Organized data 
sharing for 
academics
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CURRENTLY ACCESSIBLE EXTRA FINANCIAL
DATABASES THROUGH PLADIFESPhysical risk module

1. Sectoral wealth densities based on Climate 
Trace (2022)

2. Cyclone future damages estimates, based on
CATHERINA (4 scenarios, 5 climate models)

3. More to come

Freefor academics

Critical materials

1. Extraction and reserves of critical ones for low-
carbon technologies (20 minerals, 1994-2020)

2. Mineral concentration indices, based on the
HHI index (63 minerals, 1994-2021)

3. (Forthcoming) Critical Raw Materials Index

Free

Asset level emissions

1. Corporate emissions from asset data, based 
on Climate Trace (10 sectors, 2015-2022)

2. Projected emissions based on academic
methodology (steel sector, 2020-2030)

Free

Corporate GHG Emission Estimation

Estimation of corporate GHG emissions (Scopes 1, 
2, 3 and sum of the three, 50 000 companies, from
2005-2022)

Costbasedpricing

ESG indicators

1. Indicators declared in sustainability reports (13 
500 companies, 15 indicators, 2018-2020)

2. Eurofidai ESG data, based on Clarity.ai, (50 000
companies, 105 indicators, 2016-2024)

Dependson database

Carbon pricing index

National carbon prices levels, scaled based on the
covered jurisdiction (251 countries, 2000-2024)

Free

Pladifes | September 2024 | 6

https://pladifes.institutlouisbachelier.org/ghg-emissions/
https://pladifes.institutlouisbachelier.org/ghg-emissions/
https://pladifes.institutlouisbachelier.org/ghg-emissions/
https://pladifes.institutlouisbachelier.org/ghg-emissions/
https://pladifes.institutlouisbachelier.org/ghg-emissions/
https://pladifes.institutlouisbachelier.org/ghg-emissions/
https://pladifes.institutlouisbachelier.org/ghg-emissions/
https://pladifes.institutlouisbachelier.org/ghg-emissions/
https://pladifes.institutlouisbachelier.org/ghg-emissions/
https://pladifes.institutlouisbachelier.org/ghg-emissions/
https://pladifes.institutlouisbachelier.org/ghg-emissions/
https://pladifes.institutlouisbachelier.org/ghg-emissions/
https://pladifes.institutlouisbachelier.org/ghg-emissions/
https://pladifes.institutlouisbachelier.org/ghg-emissions/
https://pladifes.institutlouisbachelier.org/ghg-emissions/
https://pladifes.institutlouisbachelier.org/ghg-emissions/
https://pladifes.institutlouisbachelier.org/ghg-emissions/
https://pladifes.institutlouisbachelier.org/ghg-emissions/


JOIN OUR USER COMMUNITY !

AND MANY MORE!
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Thibaud BARREAU – PLADIFES coordinator – ILB (ILB Data Lab) 
thibaud.barreau@institutlouisbachelier.org | +33 6 71 51 27 51

Jocelyn MARTEL – PLADIFES coordinator – EUROFIDAI (CNRS - ESSEC) 
martel@essec.edu | + 33 1 34 43 33 21

CONTACT
S

mailto:jmbeacco@institutlouisbachelier.org
mailto:martel@essec.edu




COGEM - CORPORATE GHG 
EMISSION ESTIMATES

September 2024



COGEM PROVIDES A DATABASE OF COMPANIES'
CARBON FOOTPRINTS ESTIMATIONS ON ALL 3 SCOPES

O
BJ

EC
TI

VE Applying statistical learning models to estimate greenhouse gas emissions:
 at different levels (Scope 1, Scope 2, Scope 3 and Scope 123 overall),
 for all companies, with no geographical restrictions.

PO
IN

TS
O

F
IN

TE
RE

ST

 Lack of transparent data on emissions, particularly on the scope 3.

 Limited literature has been produced on the subject, and no public repositories are available.

 To date, the data we created is limited to non-commercial usage.

PROVIDE ESTIMATED SCOPE 1 2 3 EMISSIONS OF COMPANIES, FOR ~47K LISTED COMPANIES.
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IN ORDER TO PREDICT CORPORATE GREENHOUSE
GAS EMISSIONS, 5 SEPARATE DATABASES ARE
INITIALLY
CONCATENATED: 2 PROPRIETARY AND 3 OPEN-SOURCE.

Refinitiv and CDP: central data to which other information is added (join key = country of headquarters x year)

Carbon Pricing 
(World Bank Report)
Carbon tax policies in each
country by year

Company data 
(LSEG Data and Analytics 

(ex Refinitiv) and CDP)
~47k companies

Company’s financial and extra-
financial data by year

Income group 
(World Bank database)

Estimated gross national income
per year

Fuel intensity 
(Ember)
Carbon intensity of countries' 
energy mix by year

Dataset
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DATA PRE-PROCESSING IS CARRIED OUT IN SEVEN
STEPS TO OBTAIN THE BASIS FOR ESTIMATION.

SEPARATION OF TEST AND

TRAINING DATA

Separation of into train and test data based on a specific methodology to limit bias towards 
under-represented sectors and countries

TRANSFORMATION OF

CATEGORICAL VARIABLES

Transformation of categorical variables via One-Hot Encoding (sectors) or Ordinal Encoding 
(income groups, years)

IMPUTATION OF MISSING
VALUES

Use of the sector average (see Appendix 4 in several slides)

LOGARITHMIC

TRANSFORMATION
Logarithmic transformation of numerical variables with an approximate lognormal distribution

SELECTION OF EXPLANATORY

VARIABLES

Selection based on the results of several research papers, as well as several iterative tests to 
study the importance of these variables

SELECTING THE HISTORY TO

BE USED

Retention of data from 2005 for scopes 1 and 2 and from 2011 for scope 3, then deletion of 
observations for which the target variable is missing.

HANDLING OUTLIERS Removal of observations for which the target variable has an extreme value (see Appendix 2).1

3

2

5

6

7

4

For each of the 4 target variables, from the Refinitiv x CDP matched database, using CDP scope data:
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CATBOOST (MACHINE LEARNING MODEL) IS THE
BEST-PERFORMING MODEL FOR ALL 4 TARGET
VARIABLES AND FOR ALL APPROACHES. 
PERFORMANCE IS CONSISTENT WITH THE STATE OF
THE ART IN THIS FIELD.Scope 1 Scope 2 Scope 3

Scope 123
(scope 1 + scope 2 +

scope 3)

R2 (log) 0.92 0.92 0.83 0.9

R2 (raw) 0.79 0.77 0.63 0.73
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BEYOND SINGLE POINT ESTIMATES, WE ALSO
ESTIMATE PREDICTION INTERVALS TO PROVIDE
ADDITIONAL INFORMATION ON THE ESTIMATED
SCOPES.

M
ET

HO
DO

LO
GY A prediction interval represents a range of values within which a future observation has a given probability of falling. In 

our case, we derived 90% intervals, i.e. the true value has theoretically 90% chance of being included in the interval.

In our CatBoost model, we use a specific option that allows us to also to estimate the variance (or uncertainty) 
associated with a prediction. A normal distribution assumption is then used to derive prediction intervals.
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WE HOPE COGEM WILL HELP SUSTAINABLE
FINANCE DEVELOPMENT BY PROPOSING A
TRUSTWORTHY AND OPEN METHODOLOGY

Private practitioners who have use cases requiring estimated emission data can obtain a 
replication of the methodology for a marginal cost.

A replicable
methodology

Progressive improvement of the methodology and continuous data maintenance based on
users’ feedback, with a responsive developing team.Update

Researchers can access databases and an online calculator for uncovered companies.Useful data for 
researchers

Our approach is distinguished by a precise preprocessing and a rigorous model evaluation, 
with particular consideration for underrepresented countries and sub-sectors.State-of-the-art
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FEEL FREE TO USE THE FOLLOWING QR CODES:

Database Link Article Link Github Link
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CATHERINA

Theo Le Guenedal, Lead Prospective and climate research,
Innovation Lab, Amundi Technology

24/09/2024



Climate data and events modeling
Reanalyse (ERA, MERRA-2)

Simulation and projection (CMIP)

Climate data types
- Meteorological record

- Reanalysis

- Modeled data: historical and projection (by AOGCMs)→ can be
biased and must be corrected carefully!

Sensitivity to climate change (examples)
▸ Floods: modeled with PCR-GLOB, NOAH-MP or LISFLOOD

41

(precipitation/river) - DIVA (coastal) +3 to 5% flood likelihood
(Tabari, 2020)

▸ Storms: Tropical Cyclone intensity 11% by 2100 (Knutson et al.,
2010), +25% of expected damage from storm in Germany

▸ Droughts: 72% global land go through aridification in the future
(Tabari, 2020)



CATHERINA
⇒ Cyclone generation Algorithm including a THERmodynamic module for Integrated National damage
Assessment (CATHERINA)

Cyclogenesis

• Poisson law λ B per basin
• Calibrated on historical genesis
• Consistently match

+35m.s−1 landfall wind

Poisson process

Eye
displacement

• AR-process for latitude and
longitude variation

• Grid fit (5x5xmonth groups)

Autoregressive process

STORM

• Wind / pressure relationship
(WPR)

• Maximum Pressure Drop
(MPD)

• Satistical decay relationship
(SDR)

• Pressure Dynamics (PD)

Bloemendaal (2020) properties

CATHERINA

• Holland’s Maximum Potential
Intensity (4D) along track

• WPR fitted per basin
• MPD introduced as capping

function
• Mapping with CLIMADA

damage ratio and Litpop
exposure

• IAMs (SSP) projections

Properties improvement and IAM CATHERINA 1.2
Access through Institut Louis Bachelier:42

▸ python code: with CMIP6 models
through Climate Data Store API

▸ Data:

▸ Sample of synthetic tracks
▸ Gridded damages
▸ Statistics of national damage in

RCPs



A cyclone database...
... generated from AOGCM data (CMIP6)

Source: Le Guenedal et al. (2022), Geoscientific Model Development

Climate change scenarios

Source: IPCC AR5

Max. wind (m/s) (2070-2100)
0.04

0.03

0.02

0.01

0.00

40 60 80

Historical RCP26 RCP45 RCP85
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Example TC Wind - CMIP6 MIROC ES2L

Preliminary Results - Wind 98th percentile

Historical RCP 45 (2075-2100) RCP85 (2075-2100)

5.00 14.33 23.67 33.00 42.33 51.67 61.00 70.33
Wind Intensity (speed in m/s)

5.00 14.33 23.67 33.00 42.33 51.67 61.00 70.33
Wind Intensity (speed in m/s)

5.00 14.33 23.67 33.00 42.33 51.67 61.00 70.33
Wind Intensity (speed in m/s)

5.00 14.33 23.67 33.00 42.33 51.67 61.00 70.33
Wind Intensity (speed in m/s)

5.00 14.33 23.67 33.00 42.33 51.67 61.00 70.33
Wind Intensity (speed in m/s)

5.00 14.33 23.67 33.00 42.33 51.67 61.00 70.33
Wind Intensity (speed in m/s)
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Damage function
Generic damage function to calculate the frac-
tion of property value lost per region

Function based on (Emanuel, 2011) depending on
Regional Vulnerability hyperparameter vh :
▸ vh value of the wind for which 50% of

property is destroyed

▸ High vh =⇒ High resiliency (e.g. Japan)
▸ Generic approach: Calibration of vh can be

generalized to other grouping
(infrastructure type, sector) and event types
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hv = 50 m.s-1

hv = 74.4 m.s-1

hv = 100 m.s-1
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Estimating damage along track

For each step generated of the synthetic base

Annual Regional Damage =



Results
Average global annualized damage simulations

Historical-ERA-5

SSP2-RCP26

SSP2-RCP45

SSP3-RCP26

SSP3-RCP45

SSP4-RCP26

SSP4-RCP45

SSP5-RCP26

SSP5-RCP45

SSP5-RCP85

Sc
en

ar
io

s

0 50 100 150 200 250 300 350 400 450 500
Global mean annual damage in USD Billion

(0,0) No exposure growth
(0,1) Change of exposed population
(1,0) Change of GDP per capita

(1,1) Projection without adaptation
(1/3, 1) Projection with adaptation
Historical simulations

Adaptation assumptions ( 1, 2)

Damage 90th and 95th percentiles

1980 2000 2020 2040 2060 2080 2100
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lio
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)

SSP2-RCP45 95%
SSP2-RCP45 90%
SSP3-RCP70 95%
SSP3-RCP70 90%
SSP4-RCP34 95%
SSP4-RCP34 90%
SSP5-RCP85 95%
SSP5-RCP85 90%
historical 95%
historical 90%

Average damage and CI (25-75th)
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100
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SSP2-RCP45 mean
SSP3-RCP70 mean
SSP4-RCP34 mean
SSP5-RCP85 mean
historical mean
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