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Executive Summary

This paper explains the steps taken to develop a measure of the 
environmental impact of ABS, an asset class of securities used as 
collateral in the framework of the ECB refinancing operations.

The authors focus on ABS backed by auto loans or loans granted to Small 
and Medium Enterprises (SMEs) and explores ways to measure their 
climate risk. The ultimate goal was to define an alignment metric, i.e. to 
judge whether ABS related emissions would meet the Paris Agreements 
objectives. This paper aims to:

▪ Estimate the feasibility of different climate risk measurement 
approaches;

▪ Develop a theoretical framework to create indicators for any 
type of ABS;

▪ Assess the quality of data available and improvements 
needed;

▪ Explore ways to develop indicators to assess ABS, or propose 
regulatory amendments to enable such indicators 
computation.

This paper uses data recovered from the European Data Warehouse 
(EDM) on a sample exclusively composed  of homogeneous ABS and 
operates in three steps:

1. Find external relevant data and link it to loan-by-loan 
available data;

2. Identify relevant metrics derived from the datasets;

3. Extend the measures to all outstanding ABS and assess their 
characteristics to establish a ranking.
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Context

Asset Transition Risk: Measuring the Low Carbon Path 

Alignment
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Context 1/2
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ABS

An ABS is a financial instrument derived from a securitization process that enables a bank to transfer a set of loans it 
originated and subsequently “delink itself” from the related risk by selling the notes to investors.

The originating bank pools together a large number of loans in a portfolio subsequently sold to a special purpose vehicle 
(SPV). The SPV finances the purchase of these loans by issuing securities.

ABSs play an important role in the ECB monetary policy, as they represent 14% of the collateral deposed (401,5 bln €). As 
consequence, the eligibility criteria set by ECB, which particularly focus on environmental criteria to manage its 
environmental risk,  have a direct impact on the European ABS market.

Climate Risks

“Physical risks” refer to the potential financial losses generated by the physical impacts of climate change. 

Currently there are no methods to quantify these risks at corporate level, due to the difficulty to predict the physical 
impacts of climate change and the entity of the financial losses derived.

“Transition risks” relate to the potential financial losses related to the transition toward a low-carbon economy, in order to 
meet the Paris agreements. The transition risks can be divided into four categories: 
▪ Political and legal risks associated to an amended political or legal framework;
▪ Market risks following changes in demand and supply of certain raw materials or products;
▪ Reputational risks linked to a bad image due to an overly polluting activity;
▪ Technological risks when a product is replaceable by a more energy-efficient solution.
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Asset Transition Risk: Measuring the Low Carbon Path Alignment

Context 2/2

6

The transition risk can be measured through a proxy called “low carbon path alignment measure”.
The different existing methods of alignment measurement characterized by four steps. Each method may have a different 
approach for each step and faces distinct trade-offs.

Alignment Measurement Steps

Step Examples

1. Measure climate performance at an asset or 

portfolio level

▪ Select a measure (e.g., carbon footprint, GHG 

emissions) 

▪ Define a specific scope 

2. Choose a baseline scenario for the low-

carbon transition

▪ Transition scenario to achieve a 2° alignment 

▪ Difficulties to select a scenario

▪ Granularities at distinct levels

3. Decompose step 2 scenario into low carbon 

trajectories by sector and then by asset

▪ Several methods to translate, within a sector, the 

level or reduction targeted

4. Compare the results obtained in steps 1 and 

3 

▪ Metric selection: boolean (aligned or not), 

deviation from the target, historical evolution 

comparison

Source: Institut Louis Bachelier, 2020
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How to Define Environmental 

Characteristics for ABSs
Ideal Model: Auto and SME ABSs
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How to Define Environmental Characteristics for ABSs 1/3
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General Emission Model
For a given ABS A, which loan-by-loan reporting file contains N loan lines, 𝐺𝐸𝐴 represents the total annual emission that can be 

attributed to the underlying assets of A.ng file contains N loan lines, 𝐺𝐸𝐴 represents the total annual emission that can 

be attributed to the underlying assets of A.

Temporal Emission Model
To compare ABSs with each other, the emissions are normalized by a temporal factor t.  The temporally-corrected emissions, 
𝑇𝐸𝐴, are defined through the temporal average of emissions per year.

ഥ𝒆𝒕 =
𝟏

𝑨𝒕


𝒂∈𝑨𝒕

𝒆𝒂 𝑻𝑬𝑨 =
𝒊=𝟏

𝑵 𝒍𝒐𝒂𝒏𝒊
𝒗𝒂𝒍𝒊

∗ 𝒗𝒐𝒍𝒊 ∗ (𝒆𝒊−𝒆𝒕𝒊)

𝑮𝑬𝑨 =
𝒊=𝟏

𝑵 𝒍𝒐𝒂𝒏𝒊
𝒗𝒂𝒍𝒊

∗ 𝒗𝒐𝒍𝒊 ∗ 𝒆𝒊

▪ 𝒍𝒐𝒂𝒏𝒊 amount of money granted 

to the asset owner valued 𝑣𝑎𝑙𝑖€;

▪ 𝒗𝒐𝒍𝒊 annual operating level of 

the underlying asset;

▪ 𝒆𝒊 carbon intensity assessment 

of the underlying asset.

▪ 𝒕𝒊 year of origination of the loan i; ▪ 𝑨𝒕 set of all unique underlying assets at year t.
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How to Define Environmental Characteristics for ABSs 2/3
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Neutral Temporal Emission Model 
The GE and TE models allow to compare emissions from underlying assets of various environmental profiles, giving a 
better score to assets with inherently low emissions. However, the expected emissions can vary tremendously 
between different categories, and this may not fit a central bank’s market neutrality objective.

To correct this bias, the NTE introduces the notion of optimal carbon intensity for a category of assets, which is an 
assessment of the lowest emission intensity a category of assets could achieve. 

ഥ𝜺𝒕 =
𝟏

𝑨𝒕


𝒂∈𝑨𝒕

𝜺𝒂
𝑵𝑻𝑬𝑨 =

𝒊=𝟏

𝑵 𝒍𝒐𝒂𝒏𝒊
𝒗𝒂𝒍𝒊

∗ 𝒗𝒐𝒍𝒊 ∗ (𝜺𝒊−𝜺𝒕𝒊)𝜺𝒊 =
𝒆𝒊
𝒆′𝒄𝒊

▪ 𝒄𝒊 category of the loan i;

▪ 𝒆′𝒄𝒊 optimal emission intensity of the underlying asset.

The Neutral Temporal Emission value allows to build a ranking of ABSs in terms of carbon impact.
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Ideal Model: Auto and SME ABSs

How to Define Environmental Characteristics for ABSs 3/3
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The table below shows two concrete examples of the emission models for ABS backed by auto loans or loans 

granted to Small and Medium Enterprises. The metric assigned to each abstract notion defined for the three models 

is an ideal metric: these examples would only be achievable in case perfect and comprehensive data was 

available.  

Theoretical Metrics Ideal Metrics for Auto Loans Ideal Metrics for SME Loans

Carbon intensity (𝒆𝒊 ) CO2 emitted per Km CO2 emitted per € of annual turnover

Loan value (𝒍𝒐𝒂𝒏𝒊) Price of the cars
Share of the loan used in the 

production process

Asset value (𝒗𝒂𝒍𝒊) Price of the cars
Enterprise value of the company 

(equity + debt) 

Annual operating level 

(𝒗o𝒍𝒊)
Distance travelled annually Annual turnover

Optimal carbon intensity 
(𝒆′𝒄𝒊)

Assessment of the lowest emission 

intensity this class of vehicle could 

reach 

Assessment of the lowest emission 

intensity this sector could reach 
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Data Analysis 1/3
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Data describing the underlying loans of a number of ABSs, used to conduct the exploratory research, are taken from EDW 
database, which reports 200 SME ABSs and 263 Auto ABSs issued in Europe between 2003 and 2020.

SME ABS

ABS Data
ETD database contains 193 eligible SME ABSs, of which the 

80% was issued in Spain and Italy. 
The loan-by-loan data of SME ABSs contain the NACE 
code, which allows to attribute to each loan line the 

emission indicators of its sector.

External Data

1. Greenhouse Gas Emissions by source sector and 

country, taken from Eurostat and measured in gram-

equivalent of CO2 per euro of value added;

2. Emission reduction targets for all NACE1 sectors 

depending on different scenarios, provided by EU 

Commission. 

Auto ABS

ABS Data
ETD database contains 193 eligible SME ABSs, of which the 

80% was issued in Spain and Italy. 
The loan-by-loan data of SME ABSs contain the NACE 
code, which allows to attribute to each loan line the 

emission indicators of its sector.

External Data

The European Environment Agency (EEA) provides a 
database which contains the environmental 

characteristics of all vehicles that wish to enter the 
European market, allowing to compute average carbon 
intensities for most of the car models in the ABS database.
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Data Analysis 2/3
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S
M

E
 A

B
S

Variable Ideal value Current value Reasonable Future Value Reasons
Limitations of The Current 

Value

Carbon Intensity

All scope 3 emissions of 

the company, divided 

by its annual turnover

Country average scope 

1 carbon intensity per 

euro of value added, 

for the given sector of 

activity

Country average scope 

3 emissions of SMEs, for 

the given sector of 

activity 

It is impossible to assess 

scope 3 emissions for all 

the SMEs, but it is 

feasible to assess their 

average intensity by 

sector

It varies much within 

the sector and scope 2 

and 3 are not 

considered

Loan Value

The share of the 

principal directed to 

the production process

Not defined in current 

model

An estimation of the 

share of the principal 

that will be used in the 

production process

The data regarding the 

usage of the loan is 

almost never collected

Asset Value

The liabilities of the 

company (Equity + 

Debt)

Not defined in current 

model

The liabilities of the 

company (Equity + 

Debt) 

Financial informations

about the borrower are 

currently optional fields

Annual Operating 

Level

The annual turnover of 

the company

Not defined in current 

model

The annual turnover of 

the company
Same as above

Optimal Carbon 

Intensity

The lowest carbon 

intensity that the SME 

could reach in a 

foreseeable future

The European average 

scope 1 carbon 

intensity of the sector 

multiplied by the 

emission target in 2030 

(in percentage)

The country average 

scope 3 carbon 

intensity that SMEs 

could reach in 2050. 

Targets could be set 

with a more detailed 

separation of sectors

The maximal intensity 

reduction depends on 

many factors and 

future scenarios

It sets targets for very 

broad sectors, and we 

can only deduce 

intensities in scope 1
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Data Analysis 3/3
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A
u

to
 A

B
S

Variable Ideal value Current value Reasonable Future Value Reasons
Limitations of The Current 

Value

Carbon Intensity Real emissions per Km
Values published after 

homologation tests

Estimated emissions per 

Km for an average driver

It requires a report on the 

amount of fuel consumed 

during the year, which is 

unrealistic

Homologation tests results 

can be different from the 

real emission values of the 

vehicles

Loan Value
Purchase value of the 

vehicle

Purchase value of the 

vehicle

Purchase value of the 

vehicle

The banks have no 

reasons to indicate 

purchase values different 

from the actual ones

Asset Value
Purchase value of the 

vehicle

Purchase value of the 

vehicle

Purchase value of the 

vehicle
Same as above

Annual Operating 

Level
Actual vehicle mileage

Average mileage of a 

vehicle (same for all 

vehicles)

Estimate an average 

mileage for each class of 

vehicle or 

obligate the bank to 

indicate an estimation of 

the mileage based on the 

client's testimony 

Operationally, it is 

difficult/impossible for the 

bank to collect the actual 

mileage of the vehicles 

for which it makes a loan

To avoid a bias in the ABS 

scores, actual mileage 

should be distributed 

independently of vehicle 

pollution intensity

Optimal Carbon 

Intensity

The lowest carbon 

intensity that the auto 

industry could reach in a 

foreseeable future

Trajectories defined in the 

technical annex to the 

TEG final report on the EU 

taxonomy

Considering the EU 

taxonomy sufficiently 

demanding, the current 

optimal carbon intensity is 

satisfying
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Resulting Indicators

Distribution of Indicators Between ABSs: Correlograms

Use of Indicators : Relative Comparisons or Thresholds
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Distribution of Indicators Between ABSs: Correlograms 1/3

Resulting Indicators 1/5

16

Within the framework of the Temporal Emissions model, the normalized indicators of the carbon intensity of 
loans that underlie an ABS are calculated. In the correlograms presented in the next slides, each point 

corresponds to one ABS. It is shown how the intensities are distributed amongst ABSs, and how their higher 

order moments are linked with each other. Figures can be read as follows:

▪ The diagonal corresponds to the histograms of the aggregated indicators

▪ The lower part shows precisely the links between the different indicators thanks 
to the observation of one point per ABS on an X-Y diagram

▪ The upper part corresponds to the correlations between the different indicators.

SME ABSs Auto ABSs
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Distribution of Indicators Between ABSs: Correlograms 2/3

Resulting Indicators 2/5
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It is interesting to note the negative 

correlation between emissions 

averages and the moments of order 2 

and 4, which suggests that when an 
ABS has highly intensive loans (raising 

the average), it tends to be more 

specialized in this sector (thus lowering 

the standard deviation and kurtosis). 

The positive correlation between 

skewness and kurtosis stresses another 
point: when the distribution of an ABS 

is shifted to the right (more emissive 

loans), it tends to have thicker tails.

SME ABSs
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Distribution of Indicators Between ABSs: Correlograms 3/3

Resulting Indicators 3/5
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Strong correlations between 

statistical moments, indicating 
the tendency. This would suggest 

that some ABSs have many 

standard vehicles, and a number 

of highly polluting vehicles, high 

above the intensity referential 

(SUVs, perhaps).

Auto ABSs
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Use of Indicators : Relative Comparisons or Thresholds 1/2

Resulting Indicators 4/5

19

Calculating comparable indicators is only one aspect of the task, and once they are computed the question of how to use 
and understand them remains. The final goal is to create requirements, based on these indicators, that all ABSs should comply
with. Two main methods enable to achieve this goal:

Compare the statistical moments of the distribution of variables 
(relative comparison of ABSs), outlining which pools with 
characteristics that differ from the majority:

Compare the proportion of underlying assets 
whose characteristics exceed a certain 
threshold:

The average intensity makes it possible to assess the energy 
performance level of the ABS with the same weight to all the 
underlying assets.

This measure is in line with the spirit of the 
European taxonomy, which sets thresholds for 
private cars.

The standard deviation tells us how representative the average can 
be: for ABSs with high standard deviations, it is preferable to go 
further and inspect the moments of order 3 and 4.

This method has the disadvantage of 
considering little information on the whole 
distribution within an ABS, although the 
indicator is very readable

F
o

r 
fi
x
e

d
 m

e
a

n it is preferable to have distributions with a negative skewness, 
the distribution tail is heavier where the variable of interest is 
low. This method creates an absolute comparison

and allows to set targets that are independent 
from the current distribution of loan intensities.it is preferable to have kurtosis of the lowest possible value. 

Small proportion of vehicles with very high carbon intensities or 
masses.
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Use of Indicators : Relative Comparisons or Thresholds 2/2

Resulting Indicators 5/5
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From a simple practical example, the following state can be noted:

It is possible to calculate indicators 

which allow the comparison 

between ABSs of the same nature, 

which are consistent and easily 

readable. 

Although these indicators have 

many drawbacks discussed above. 

However, they do offer some 

insights on the composition of ABSs 

in terms of environmental impact. 

Such insights are useful to start 

improving indicators and designing 

effective policies and regulations. 

Even though the indicators are given 
in relative terms (because they are 

normalized), they cannot be 
compared across different ABS types

The different indicators do NOT
necessarily lead to the same ranking 

of ABS

The ranking not only depends on 
whether we are looking at absolute 

or threshold indicators, but also 
depends on the value chosen as a 

threshold
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Towards a Risk Proxy

Risk Management and Environmental Policy 1/2
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ABS Auto Risk Proxy Risk Proxy for SME ABS

Climate risk is not directly derived from the automotive 

loans that make up the ABS. Indeed, these risks may affect 

the manufacturer or the borrower. Depending on who is 

bearing the risk, the recovery of the car loan in case of 

default may be affected by climatic risks.

The climate risk assessment of SME ABS seems difficult at this 

stage given the inconclusiveness of the risk proxy 

computable based on the data available.

1. The transition risk faced by the manufacturers of the 

vehicles financed by the loans.

2. The measurement and integration of climate risk borne 

by borrowers is not linked to the environmental 

performance of the car.

3. The potential climate risk derived from ABS based on 

their climate impact assessment.

1. The calculation of the environmental performance of 

SME ABS suggested did not enable to propose a 

measure of alignment or even a comparison 

/threshold in order to rank SMEs in terms of emissions.

2. In the coming years, with the increasing amount of 

data available, it will be possible to refine the 

environmental performance measurement to propose 

a first consistent measurement, considering each 

company’s specific emissions’ intensity and trends and 

allowing exposure to the transition risk assessment.

Unlike Auto ABS, it is quite relevant to consider that SME ABS are indeed exposed to climate risk. Loans granted to SME have larger 

balances than auto loans, with longer maturities, besides the companies that have contracted them are likely to face difficulties 

related to climate change. 

In addition, the limitations encountered were mainly related to data external to ABS. If studies were to be conducted on the 

exposure of SMEs to  environmental risks, the resulting data would be readily applicable to ABS.
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Possible Ways Forward

Risk Management and Environmental Policy 2/2
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ABS might not be the first asset class 
in greening the financing system, 

however this instrument makes 14% 
of the collateral pledged as 
collateral by the Eurosystem

monetary policy counterparties.

Imposing ESG reporting 
requirements to eligible ABS, central 

banks have the power to 
accelerate underlying loans 

disclosure process by encouraging 
banks to adapt their IT systems and 
originating processes accordingly.

ABS loan-by-loan files could for 
instance include compulsory fields 

related to the taxonomy 
compliance or enable originators to 

flag “green” loans. A detailed 
methodology would be needed to 
make sure reporting is standardized 

across all issuers.



Copyright © 2022 – Iason Consulting Ltd. All rights reserved

06
Conclusion



Copyright © 2022 – Iason Consulting Ltd. All rights reserved

25

Conclusion

25

It is not feasible to directly measure a risk from the data 

we had at hand. Therefore, the idea was to build a 

carbon impact measure, which was the most easily 

accessible indicator.

The conclusion of this exploration was to produce a 

general, theoretical model which could be applied to 

any type of ABS. This model is not entirely feasible as of 

now, and the current indicators are somewhat limited.

It seems difficult to conduct a climate risk management 

policy on these assets as they stand, either because 

they do not seem to present strong risks or because it 

would require unavailable information. However, the 

constraints could be easily solved since the quantity 

and quality of data is bound to increase in the years to 

come and relevant analytical tools are rare at this 

stage.

A considerable effort of harmonization, transparency 

and measurement is necessary at the European level, 

both from public and private actors, in order to design 

an analytical framework that is as unbiased as possible. 

The main objective of this paper was to explore the possibilities of measuring the environmental risk exposure of certain assets 

deposited as collateral with the European Central Bank. These assets, Asset Backed Securities - securitized products backed by loans to 

individuals or SMEs - are accompanied by a quantity of data enabling to study their underlying loans. We have therefore set ourselves 

the objective of using the data available to develop, as far as possible, indicators on the climate risk of Automobile and SME ABS.
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