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I. Welcome & 
Introduction

Marco Angheben

European DataWarehouse



• Co-funded by the European Union with a LIFE grant

• Six consortium partners from across Europe

• Scope: ENGAGE for ESG aims to provide:

A. A simple solution for ESG reporting

B. For mortgages and home renovation loans to check alignment with:

1. the EU Taxonomy Regulation;

2. in compliance with the Energy Performance of Buildings Directive; and 

3. the General Data Protection Regulation.

ENGAGE for ESG initiative

Co-funded by the 
European Union
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”We do not know 
what data is 

needed for EU 
Taxonomy 
Alignment”

”What data is 
needed to gain 
insights into the 

renovation 
potential?”

“We have a mandate to 
fund EU Taxonomy 
aligned renovation 
investments but we 
have a challenge in 
identifying eligible 

investments”

“How does this 
portfolio 

compare to other 
portfolios?” “Which portfolio has 

the best renovation 
performance?”

Transition risks
managementPhysical risks

Green Asset Ratio 
calculation

Co-funded by the 
European Union

ENGAGE for ESG: a comprehensive solution
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Two main pillars:

1. A disclosure template
for residential real 
estate data;

2. A portal to assess EU 
Taxonomy alignment.

General Data 
Protection Regulation 

Templates & Portal Infrastructure

ENGAGE 
Portal

ENGAGE 
Templates and 

Taxonomies

Dutch pilot: 
NN Bank

Spanish & 
Portuguese 

pilot: UCI 

Borrowers Investors

EU Taxonomy Regulation & Delegated 
Acts

Energy Performance of 
Buildings Directive

ENGAGE for ESG initiative description

Co-funded by the 
European Union
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Building 
block 0

Building 
block 1

• Compliance with the EU Taxonomy Regulation for:
a) Mortgages for the acquisition of new buildings and existing buildings;
b) Loans for the renovation of existing buildings.

Building 
block 2

• European Investment Bank information requirements (Group Green Checker) to capture
funds from green financing programs for the financing of the renovation wave.

Building block 1 
delivered

Building block 2 
delivered

• Current ESMA underlying exposures for residential mortgages (Annex 2) and consumer 
loans (Annex 6)

The ENGAGE Templates: structure

Co-funded by the 
European Union
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• The ENGAGE Portal enables lending institutions to 
upload and assess the alignment of their loan 
portfolios with the EU Taxonomy. 

• The Portal incorporates detailed loan and 
collateral level checks. 

• Access to multiple stakeholders (internal reporting, 
rating agencies, investors, regulatory supervisors, 
etc.) upon invitation.

• The ENGAGE Portal allows users to assess multiple 
portfolios based on the EU Taxonomy.

• The Portal output is twofold:

1. The data quality feedback;

2. The EU Taxonomy alignment report.

• Free access available subject to a legal 
arrangement.

The ENGAGE Portal: high level overview

Co-funded by the 
European Union
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New ENGAGE user 
onboarded!

10

• The Belgium-based social lender Onesto joined the ENGAGE 
community in October 2025, becoming a user of the ENGAGE 
Templates and Portal.

• Joris Piette, Project Manager and COO at Onesto, stated: “By 
working with the ENGAGE Templates and Portal, we gain a 
crucial puzzle piece in our mission to make sustainable 
homeownership attainable for low-income first-time buyers. 
The structured ESG data and Taxonomy insights from 
ENGAGE allow us to connect impact measurement to real 
people’s housing journeys — ensuring that sustainability and 
affordability go hand in hand.”



II. Climate stress 
testing for 
mortgage default 
probability

Raffaella Calabrese

University of Edinburgh



Climate stress testing for 
mortgages

Luca Zanin - Prometeia

Raffaella Calabrese - University of Edinburgh

Connor Innes Thorburn - Prometeia
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§ Conclusions
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Introduction Trends of tropical cyclone activity in the U.S.

Extreme weather events, such as tropical cyclones, 
floods, and heavy rains, occur more frequently and 
intensely in the United States than in the past owing 
to global warming (IPCC, 2023)

Stress testing exercises are an important tool for financial institutions to evaluate their portfolio 
vulnerability to adverse scenarios, especially when outside the range of historical events. 

Policymakers, central banks, regulatory authorities, and 
practitioners have expressed concerns about the potential 
risks that extreme weather events may pose to economic 
activity and asset values, ultimately threatening financial 
stability

Climate stress testing involves assessing financial institutions’ resilience to climate-related risks

Stress testing
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Literature review on climate stress testing

Focus 
We focus on a climate 
stress testing framework for 
mortgage portfolios

The real estate properties 
used to secure mortgages 
can be threatened for their 
location by severe damage 
from acute weather events 
with cascading effects on 
the mortgage default risk.

Author(s) Some main features Some main limitations

Some examples from literature and practitioners

Wong and Ho 
(2023)

The PD and the LGD are estimated by designing 
predetermined and hypothetical extreme weather 
events.

The scenarios are not designed 
using science-based climate or 
statistical models

Caloia
and Jansen (2021)

The design of the stressed flood depth scenario 
derived from guidance from a Dutch government 
expert group on flood incidence and related inundation 
depths.

Federal 
Reserve 
Board (2023)

The first exercise of climate stress tests for the six 
largest U.S. Banks. One of the goals is to evaluate the 
impacts of extreme events on residential real estate 
assets of the mortgage portfolio (PD). The FRB 
recommended that banks consider including tropical 
cyclone events with a return period of 1-in-100 years 
and 1-in-200 years in the Northeastern U.S.

No larger return period events 
are considered

The scenarios by return periods 
are not designed using, for 
example, hydrodynamic models, 
allowing estimating location-
specific flood depths

La
ck
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m
on

 fr
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ew
or

k

No uniform scenarios
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Purpose

This study aims to overcome some of these limitations by proposing a methodology for assessing the 
change in the default probability of mortgage loans affected by extreme weather events (tropical 
cyclones) with large return periods, such as up to 1-in-1,000 years 

Moreover, we aim to address the following two research questions: 

The first is whether the default risk in different geographical areas shows heterogeneous 
exposure to tropical cyclones. 

The second research question is focused on insurance coverage to understand if and to what 
extent it contributes to mitigating the effects of physical risk on mortgage defaults.

For the empirical analysis, we apply the suggested climate stress testing framework to a 
portfolio of mortgages provided by Freddie Mac in Louisiana, a U.S. state affected by 
devastating hurricanes in the last decades (e.g., Hurricane Katrina in August 2005; 
Hurricane Laura in August 2020; and Hurricane Ida in August 2021)
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Methodological framework

Stress testing Estimation of a credit 
scoring model

M
od

el
 w

or
kf

lo
w

§ Data collection (loan-month 
observations, flood risk index, 
flood insurance, etc) 

§ Mapping of historical tropical 
cyclone events and estimation 
of the damages using a power 
function (Emanuel, 2011)

§ Estimation of a dynamic credit 
scoring model based on 
survival analysis – including 
weather events and flood 
insurance coverage

§ Predictive accuracy 
assessment (out-of-time and 
out-of-sample)

Data source collection
and data management

§ Design of the tropical cyclone 
scenario by return periods

§ Estimation of the index of 
damage by return periods (proxy 
for the property damage fraction in 
the zone) 

Scenario of damages by 
return period

Wind speed 
scenario

Tropical cyclone tracks

PD – stressed scenario

§ Climate damage-adjusted LTV

Hazard function

Climate 
adjusted

We designed a climate stress testing framework based on the following steps:

§ Evaluation of the stressed PD 
under extreme weather events 
scenarios with or without
flood insurance coverage

Damage function

No climate 
adjusted
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Data collection Freddie Mac single family loan-level data (3-digit zip level)

National Flood Insurance 
Program (NFIP)

First Street 
Foundation

Federal Housing 
Finance Agency 

Bureau of
Labor Statistics

Housing price index 
at the three-digit zip 
code level

We aggregate the metrics of 
weather events, damage 
index, flood risk, and 
insurance coverage from 5-
digit to 3-digit zip code level. 
We consider using the 
#properties as a measure 
for weighing.

National Oceanic and 
Atmospheric Administration
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Model of credit scoring

The dependent variable of a credit scoring model is

mortgage default based on 
the 90+ day delinquency

The model is defined as

Hazard 
function

Static and time-
varying variables

Weather and 
insurance 
variables

We estimate the model using a logit link function (Bellotti and 
Crook, 2013)

Methodology Results from survival models



| 9

Internal And Trusted Partner Use Only Document owned by Prometeia

Model of credit scoring – predictive accuracy

Out-of-time

Out-of-sample

The training sample encompasses loans observed from 2000 to 2020. The test sample looks one year ahead 
(2021)

• Models incorporating climate-related 
variables (extreme events, risk exposure, 
and mitigation risk measures) outperform 
those that exclude them.

• The survival model outperforms the logit 
and probit models without duration time. 

• These findings not only validate the existing 
literature on the enhanced predictive accuracy 
of credit risk when integrating climate-related 
variables but also underscore the growing 
preference for survival models over 
traditional scoring models (such as logit and 
probit models)

The average predictive accuracy measures are derived from five-fold out-of-sample cross-validation, with each 
test sample size constituting one-fifth of the ID loans
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Design of scenarios – tropical cyclone wind speed

• We considered using the Synthetic Tropical 
cyclOne geneRation Model (STORM) proposed by 
Bloemendaal et al. (2020) to generate wind speed 
scenarios for tropical cyclones. 

• As elaborated in Meiler et al. (2022), the scenarios 
obtained from STORM incorporate a greater 
number of high-impact events (specifically, 
Hurricanes categories 3-5) compared to alternative 
solutions (e.g., CLImate ADAptation (CLIMADA) 
platform and the Columbia HAZard model). This 
unique feature enables us to generate the most 
severe scenarios of tropical cyclones, facilitating a 
thorough evaluation of their impact on mortgage 
defaults.

• Coastal zones have emerged as the
areas most affected by severe tropical cyclones
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Design of scenarios – damage index

• Consistently with the wind speed scenarios, the 
most substantial damage is expected in coastal 
areas. This occurs when hurricanes intensify by 
absorbing heat from warmer ocean waters via air-
sea heat fluxes, making landfall on the mainland 
with heightened energy levels

• The damage index is at the five-digit ZIP code 
level. As the information on mortgages is provided 
at the three-digit ZIP code level, we compute a 
weighted average to obtain the wide damage 
index at the three-digit ZIP code level using the 
number of properties is provided by First Street 
Foundation
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From damage index to climate-adjusted LTV

Damages from tropical cyclones, encompassing wind speed, heavy rain/flooding, and storm surges, affect the value of the impacted 
properties. 

The decline in property value contributes to a rise in the loan-to-value (LTV) ratio, consequently elevating the probability of default on 
mortgages. For a damage index with return period rp, we estimate a simplified climate damage-adjusted LTV ratio associated with 
each mortgage i as follows:

Mortgage-ending
balance of loan

Value of the 
property at the 
mortgage
origination (t0)

House price 
index (3 digit 
zipcode)

Scenario 
damage index 
by RP

Stressed
mortgage PD

Scoring 
model

Scenario 
tropical
cyclones
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Stress test for mortgage PD

The mean probability of default is computed at the three-digit zip code level in Scenarios 1 and 2. Scenario 1
includes flood insurance coverage, while Scenario 2 excludes it. The analysis focuses on a tropical cyclone event 
with a return period of 1-in-1,000 years

Scenarios of default probability for various return periods of tropical cyclone wind speeds

St
re
ss
ed
PD

C
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at
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la
te
d
dr
iv
er
s
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Conclusions

We apply the proposed climate stress test framework to a mortgage portfolio in Louisiana, a region frequently affected by 
major tropical cyclones in the U.S.

• We found that damage from tropical cyclones with larger return periods significantly increased the default probability. 
• The effects of tropical cyclones on the default risk of mortgage loans are spatially heterogeneous.
• The findings highlight the crucial role of flood insurance in mitigating default risk in high-risk flooding locations

Main findings:

Implications for a wider group of stakeholders:

• Financial institutions and regulators can use our proposal to identify mortgage loans that are most vulnerable to 
extreme climate events. This would support lenders in adopting a more reliable approach for prudential risk management.

• Lenders can share their default risk assessment with borrowers who would be able to make more informed decisions on 
the risk of buying a property in risky areas and potentially purchase insurance to mitigate losses from catastrophic 
events.

• Policymakers can consider these findings to allocate public funds in a more effective way to protect homeowners living 
in high-risk areas.

Full paper available: 
http://dx.doi.org/10.2139/ssrn.4731286
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EU 
Taxonomy 
Regulation

Securitisation 
Regulation

EBA Pillar III

EU 
Taxonomy- 
Disclosure 
Delegated 

Act

EBA – 
Mortgage 

Credit 
Directive

EU 
Renovation 

wave / 
Mortgage 
Portfolio 

standards

EPBD

ENGAGE Templates 
+ Guidance

EU 
Taxonomy 
Alignment

EPBD IV

EBA Pillar III

(EU) Central 
Bank 

Collateral 
Framework

SFDR/CSRD 
EU Green 

Bond 
Standard

Financing 
the EU 

Renovation 
Wave

EIB/EIF
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ENGAGE for ESG regulatory background

The EU Taxonomy is the common denominator of many ESG regulations 
Co-funded by the 
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In short:

• The EU Taxonomy is a regulation that constitutes the cornerstone of the EU Sustainable 
Finance Action Plan. 

• The EU Taxonomy provides a common language and uniform criteria to identify the extent 
to which economic activities may be considered environmentally sustainable.

• Its aim is to reorientate capital flows towards lower-emission economic activities that 
will help decarbonise the economy.

• The EU hopes to reach its 2030 climate targets and the ultimate goal of net-zero 
greenhouse gas emissions by 2050.

• The EU Taxonomy defines the minimum criteria that economic activities should comply 
with in order to be considered environmentally sustainable.

EU Taxonomy Alignment Steps

=

Sustainable Activity

Substantial Contribution

Do No Significant Harm

Minimum Safeguards

+

+

Additional 
Technical 
Screening 
Criteria 
Available

Climate 
Delegated Act

Annex I – 
CC Mitigation

Taxonomy 
Regulation Multiple Commission Notice – 

Guidance Documents (Q&A’s)

+ + +

14

The EU Taxonomy – Scope for ENGAGE for ESG 
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EU Taxonomy
Climate 

Delegated Act
Criteria

ENGAGE 
(mortgage) 

Loan 
Framework

Traditional 
(mortgage) 

loan disclosure

Substantial 
Contribution

Do No Significant 
Harm

Minimum 
Safeguards

Detailed Loan(part) and 
collateral (building unit 

level information)

Climate Related 
Information

Documentation and 
governance

Data GranularityTSC

Loan

Collateral

Sec. Reg. Disclosure

+

+

=
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The EU Taxonomy – Scope for ENGAGE for ESG 
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Substantial 
Contribution

Do No Significant 
Harm

Minimum 
Safeguards

Detailed Loan(part) and 
collateral (building unit 

level information)

Climate Related 
Information

Documentation and 
governance

Data GranularityTSC

Loan

Collateral

Sec. Reg. Disclosure

+ ENGAGE Templates
+ Guidance

=

Combining the (implicit) data requirements of the EU Taxonomy with the common mortgage 
loan disclosure format(s).

RREL

RREC

EREC

EGFF

Traditional 
(mortgage) 

loan disclosure

EU Taxonomy
Climate 

Delegated Act
Criteria

16

The EU Taxonomy – Scope for ENGAGE for ESG 

ENGAGE 
(mortgage) 

Loan 
Framework

=

Co-funded by the 
European Union



Sample filesGuiding 
DocumentationTemplates

Available upon 
request

RREL (loan)

RECC (collateral)

EREC (energy efficiency collateral extension)

EGFF (governance file)

17

The ENGAGE Templates 
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Substantial 
Contribution Do No Significant Harm Minimum 

Safeguards
When developing version 1.2 of the ENGAGE 
Templates, the ENGAGE Consortium has 
considered:

✓ ENGAGE data framework is an add-on to 
existing market best practices

✓ By identifying common denominators 
among regulatory disclosure templates, 
financial institutions can simplify and 
streamline their (often costly) reporting 
processes. 

✓ ENGAGE data framework is scalable and 
modular.

✓ New in ENGAGE Templates v1.2:

❑ SCC 7.1 

❑ SCC 7.2, 7.3 + 7.6

❑ CSRD – Financed CO2 emissions 

❑ Annex 6 version for unsecured 
renovation loans

❑ EIB Group Green Checker fields 

7.1

7.2

7.3

7.4

7.5

7.6

7.7

Renovations*

Existing/new 
buildings

V1.1

v1.1

(2) (3) (4) (5) (6)

New 
buildings Added in V1.2

Added in V1.2

Added in V1.2

Added in V1.2

*The ENGAGE v1.2 version (Annex 6) focuses only on renovations

In the future, the ENGAGE Templates aim to 
cover relevant elements for EPBD IV and the 

EU Green Bond Standard 18

Economic Activities – Scope for ENGAGE Co-funded by the 
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Building Block
- Fields marked with 0 denote the original ESMA 

disclosure format.
- Fields marked with 1  indicate the ENGAGE 

Add-On fields.

Fields used for Taxonomy TSC assessment
- Fields with N are not optional for the TSC assessment for that economic 

activity. 
- Fields with Y are not needed per se for the specific check, for that 

economic activity.

19

The ENGAGE Templates: how it works

We have transparently indicated per economic activity which data fields the ENGAGE Portal applies in 
the TSC assessment.Co-funded by the 

European Union



ENGAGE Output

1. ENGAGE EUT Alignment report

This report provides a comprehensive overview 
of the portfolio’s underlying exposures in the EUT 
assessment:

• Each (sub) section of the EU Taxonomy’s 
economic activities is broken down into 
(partial) alignment.

• Offers greater granularity than DDA 
templates.

• Enables deeper insights into the nuances of 
the TSC, including SCC and DNSH.

The output is broken down in loans, collateral 
building (units), and balance. 

2. EU Taxonomy Data Quality report

We have also developed an EU Taxonomy Data 
Quality report for mortgage loans, offering 
detailed insights into data completeness and 
portfolio quality.

20

ENGAGE Output: EU Taxonomy Alignment Report

We have transparently indicated per EUT economic activity which data fields the ENGAGE Portal applies in 
the TSC assessment.

Renovations

Existing/new buildings
 

New Constructions

Co-funded by the 
European Union
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ENGAGE: EU Taxonomy Alignment Report

Example of breakdown for Economic Activity 7.1 (Acquisition & Ownership of Real Estate)
Co-funded by the 
European Union
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ENGAGE: EU Taxonomy Alignment Report

This block displays the Technical Screening Criteria (TSC) assessment, per Economic (Sub) Activity. This section of the report displays 
the absolute number of loans, building units and corresponding balance that passed these checks. 

Co-funded by the 
European Union
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ENGAGE: EU Taxonomy Alignment Report

This block displays the Technical Screening Criteria (TSC) assessment, per Economic (Sub) Activity. This section of the report displays 
the relative (vis-à-vis the portfolio) number of loans, building units and corresponding balance that passed these checks. 

Co-funded by the 
European Union



Only a limited number of 
data fields are actually 

needed!

In this example, of the 
ENGAGE v1.2 EREC file we 
see that only a limited number 
of data fields is needed for the 
economic activity 7.7 
assessment checks:

• In green the minimum data 
needed for SCC checks

• In purple the DNSH check 

• In light blue the PCAF / 
CO2 financed emissions

Co-funded by the 
European Union



V. How to get 
involved

Marco Angheben

European DataWarehouse



• Version 1.2 of the ENGAGE Templates available now through Request for Access to the 
ENGAGE Templates

• More than 80 institutions have requested access to the ENGAGE Templates

• The ENGAGE Team is available for clarifications on the ENGAGE Templates

• Signature of a standard legal arrangement
• Possibility to submit the ENGAGE sample files various times enriching the information

• For each sample file submission two reports are generated: 1) a data quality report; 2) an EU 
Taxonomy alignment report.

Request 
ENGAGE 

Templates

ENGAGE 
Demonstration

Submission to 
ENGAGE 

Portal

Output 
Reports

26Co-funded by the 
European Union

Free ENGAGE trial period until June 2026

https://forms.office.com/pages/responsepage.aspx?id=fzr-tOddJ02AZh1XKKGz6r1YjDt6vs9BsEPlbc_1OndUNThQM0FVQVZJMDFCSVVJQk1OVUMzUk0yNC4u
https://forms.office.com/pages/responsepage.aspx?id=fzr-tOddJ02AZh1XKKGz6r1YjDt6vs9BsEPlbc_1OndUNThQM0FVQVZJMDFCSVVJQk1OVUMzUk0yNC4u
https://forms.office.com/Pages/ResponsePage.aspx?id=fzr-tOddJ02AZh1XKKGz6h73-dfD7FpKjM2p91mnIq1UNkNGTlhITk84WEdNN0lYTFJIQUpOQUhZQi4u
https://forms.office.com/Pages/ResponsePage.aspx?id=fzr-tOddJ02AZh1XKKGz6h73-dfD7FpKjM2p91mnIq1UNkNGTlhITk84WEdNN0lYTFJIQUpOQUhZQi4u
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TEMPLATES

Standardised 
templates for 

compliance with the 
EU Taxonomy vs. 

multiple inconsistent 
questionnaires

Industry standard 
developed by 

institutions deeply 
involved in the 

interpretation of 
sustainable finance 

regulations

Valid for:
•Mortgage portfolios
•RMBS transactions

•Covered bonds

User-friendly format 
(such as CSV)

Blueprint for the EU 
Taxonomy reporting 

obligations 

The Templates 
include examples of 

the information to be 
reported via 

dedicated guidelines

Co-funded by the 
European Union

Why become a Trial User via the Portal



Let’s meet in Lisbon and Paris!

European DataWarehouse’s 2025 Portuguese 
Securitisation Event

• Date: Monday, 17 November 2025 at 14:00 
(local time)

• Venue: Banco de Portugal, Lisbon, Portugal

• Register here!

European DataWarehouse‘s 2026 French 
Securitisation Event

• Date: Friday, 9 January 2026 at 14:30 (local 
time)

• Venue: Banque de France, Paris, France

• More details to come – Stay tuned!

28Co-funded by the 
European Union

Upcoming events

https://www.addevent.com/event/AB24926387


Project Coordinator:
Marco Angheben

marco.angheben@eurodw.eu

Communications:
Carla Scarsella

carla.scarsella@eurodw.eu

ENGAGE General Contact:
engage@eurodw.eu

Co-funded by the European Union. Views and opinions expressed 
are however those of the author(s) only and do not necessarily 
reflect those of the European Union or CINEA. Neither the European 
Union nor the granting authority can be held responsible for them.

engage4esg.eurodw.eu/

https://www.linkedin.com/company/engage-for-esg-activation-

investments/

Website:
engage4esg.eurodw.eu/

Social Media:
https://www.linkedin.com/company/engage-for-esg-activation-
investments/  

This presentation (the “Presentation”) is being made 
available for information purposes only. No representation, 
warranty or undertaking, express or implied, is made as to 
the accuracy, completeness or appropriateness of the 
information and opinions contained in this Presentation. 
Under no circumstances shall the authors or their 
organisations have any liability for any loss or damage 
that may arise from the  use of this Presentation or the 
information or opinions contained herein. Certain 
information contained in this file may include assumptions, 
opinions, analysis and views of the authors as of October 
2025. The assumptions, opinions, analysis and views 
contained herein are solely opinions which are uncertain 
and subject to risks. The information contained herein is 
not intended to constitute investment, legal, regulatory, 
nor any other sort of advice. 

https://engage4esg.eurodw.eu/
https://engage4esg.eurodw.eu/
https://www.linkedin.com/company/engage-for-esg-activation-investments/
https://www.linkedin.com/company/engage-for-esg-activation-investments/
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