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Executive Summary
This Research Paper analyzes the key aspects of the European Central Bank’s first
Climate Stress Test exercise held in early 2022. This work looks at the experience
from the Credit Risk and the Market Risk perspective, focusing on the issues that
rose both in data preparation and modelling activities as well as in the
interpretation of the scenario provided by the regulator. We analyse the results of
the stress test from this stance. Climate Stress Test exercise has highlighted some
critical issues in the process of defining and including climate risk in the current
stress test framework of banking institutions. Given the current political and
economic climate, all banks are expected to have a considerable impact in terms of
reviewing both the modelling approach and the IT process and infrastructure. In
this paper we take a look at how these processes were reviewed and improved in
the Credit Risk and Market Risk areas, suggesting some further refinements that
could be brought forward in the next future. In conclusion, banking institutions
must necessarily improve their ESG data collection processes and the regulator
should aim at achieving a greater degree of homogeneity in the classification
methodologies of climate metrics at European and international level.
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ince the financial crisis, stress tests have become a vital part of the supervisory and financial
stability toolkit to assess the resilience of financial institutions to adverse conditions. In
particular, economy-wide stress testing has become a powerful tool to capture the endogenous
nature of systemic risk caused by the interplay between all the institutions and markets that interact
in the financial system. Given the evolving discussion on the topic of climate change and the
potential negative repercussions this could have on the global economy, the European Central Bank
(ECB) has decided to introduce for the first time in 2022 a Climate Stress Test (CST) exercise for
banks to undergo focusing on these very issues. The objective remains the same as in ordinary
European Banking Authority (EBA)-style exercises: to assess the response of financial institutions
to different future scenarios. As mentioned above, the core theme of these scenarios is to identify
possible emerging risks in the context of increasing climate change. Specifically, these are broken
down into two components: transition risks and physical risks, where the former refers to the
possible economic and social costs of a transition to a net-zero-emissions world, while the latter
focus on the physical impacts in the narrower sense related to more frequent natural phenomena
(hurricanes, wildfires, sea level rise and so on). Moreover, the time horizon considered turns
out to be another innovative aspect of this climate exercise, as a longer time window should be
considered to capture impacts related to physical risk than in ordinary stress tests, which are more
focused on the short term. In accordance with the aforementioned key aspects, the technical paper
sent by the ECB contemplated various scenarios, characterized by the different type of interaction
between the risks involved due to the different possible developments in the political-economic
environment. For example, the orderly scenario assumed a transition to a zero net Greenhouse Gas
(GHG) economy according to sustainable and appropriately time-dilated intervention policies. In
contrast, the scenario named Hot House World (HHW) assumed that no active policies aimed at
tackling climate change would be implemented.
From an operational point of view, this new regulatory instrument has presented new challenges for
financial institutions. For both the part pertaining to Credit Risk and the part related to Market Risk,
several obstacles have emerged with particular reference to data collection and the methodologies to
be followed to complete this climatic exercise.
In Section 1 we will focus on describing and analyzing the most relevant issues that emerged during
the development of the exercise with reference to Credit Risk, while Section 2 will address the same
issues about the Market Risk portion of the exercise.

S

1.

Credit Risk

Climate Stress Test exercise has highlighted some critical issues in the process of defining and
including climate risk in the current stress test framework of banking institutions. In the long term,
all banks are expected to have a considerable impact in terms of reviewing both the modelling
approach and the IT process and infrastructure. With respect to Credit Risk, two main areas of
intervention can be identified:
• Systematization of the collection and storage of the data underlying the risk estimates. This
activity is also relevant in view of fulfilling expectations of the ECB's Guide on climate-related
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and environmental risks (see [5]), concerning the need to create a complete and adequate quality
database for climate and environmental risks.
• Revision of the methodological framework. Development of satellite models taking into
account the higher granularity of the data related to climate scenario, due for instance to the
introduction of sectoral differentiation, of micro-based direct impacts estimation (at firm level)
and the need to consider long-term time horizons.
In what follows we provide a critical description of the main novelties and potential issues related
to the two aspects above, focusing on the impacts on Credit Risk estimation and referring mainly to
Italian banking system.
1.1

Data Collection

As a prerequisite for the execution of both modules 2 and 3 of the stress test exercise, corporate
exposure had to be mapped according to a predefined list of 22 industry sectors (NACE), depending
on its principal activity. For further information on climate stress test modules, please refer to [3].
Even though the introduction of industry sectors creates an additional dimension of input to be
processed and metrics to be calculated, in terms of mere exposure mapping it does not present
specific issues. Instead, compared to EBA-like EU-wide stress tests, we can identify two main new
streams of raw data collection necessary for the execution of the exercise:
• Greenhouse Gas Emission intensities - for metric 2, module 2;
• Energy Performance Certificate (EPC) - for collateral items underlying mortgages and eligible
corporate exposure.
We will deal with these two streams separately.
1.1.1

Greenhouse Gas Emission Intensity

Within CST module 2 (climate risk benchmark metrics), banks were required to collect data on GHG
emission intensity for the main non-SME non-financial corporate counterparties in the portfolio.
Specifically, the top 15 largest counterparties in terms of gross carrying amount must be considered for each NACE sector in scope, with a materiality threshold of 1% within each sector. To
calculate the metric, banks must provide for each counterparty Scope 1, Scope 2 and Scope 3 GHG
emissions (in tCO2) and average revenues for the last three years (2018-2020). GHG intensity is then
calculated for each counterparty dividing Scope X GHG emissions by average revenues.
As a major problem of the above process, data underlying the GHG intensity calculation can
be subject to disclosure and accessible only for larger counterparties. The collection process may
thus involve the use of banks internal figures integrated by external providers data. Eventually, the
creation of emissions/revenues dataset can involve the following steps:
• Direct Data Collection: leveraging on public databases, for instance for largest industrial
complexes the European Pollutant Release and Transfer Register (E-PRTR); non-financial
statements (NFS) published by groups and firms; direct benchmark with information on
company official websites.
• Estimation: whenever direct data is not available, estimation techniques must be applied. As
an example, single company emissions can be estimated from sectoral averages using GHG
multiplier database, or using proxies based on annual sales data.
Additionally, it is important to stress that this type of granular data collections on single counterparties underpins possible micro-based approaches to climate risk definition. Indeed, when available,
single counterparty emissions can be compared with sectoral averages and can thus be used to
refine credit risk parameters projections on climate transition scenarios from a sectoral level to a
more granular one.
www.iasonltd.com
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1.1.2

Energy Performance Certificate and Geolocalization of Collateral

While corporate exposures are classified by industry sector, mortgages and eligible corporate loans
need to be reported in terms of EPC of the underlying collateral. The assignment of EPC to the
granular collateral items turned out to be one of the most critical aspects of data collection for the
2022 CST exercise. Even though the certification is an object of legislation in EU countries and
might be already part of the banks data collection in the loan origination phase, its presence in
digital format is generally lacking, reason why institutions might need to engage with an external
data provider in order to recover or estimate EPC at the maximum granular level. Clearly, a target
process would imply the direct collection by the bank at the origination phase of the loan with
collateral in the scope of an EPC and systematic storage in the collateral databases. However, for
most institutions, the construction of such an infrastructure of internal data collection cannot be
foreseen in the short term. It could well be the case that in the near future national regulators will
require institutions to operate the collection of energy certificates for collateral in scope. The Energy
Performance of Buildings Directive (2010/31/EU) (see [7]) already specifies that «energy performance
certificates must be included in all advertisements in commercial media when a building is put up for sale or
rent», but it does not have in scope a strategy for enlarging data available about these certificates.
Recent proposal ([8]) made by the EU Commission answers to these points, asking for increased
reliability, quality and digitalization of Energy Performance Certificates, with energy performance
classes to be based on common criteria: exactly some of the issues present in this CST exercise.
Therefore, for CST purposes the process of data collection can be summarized as follows:
1. EPC Direct Data Collection: using available internal data and external providers, with quite
low expected coverage;
2. EPC Modelling: if the actual EPC can't be retrieved different modelling approaches can be
followed according to the richness of data available on the collateral items;
3. No Information: without any information on the collateral item, the exposure's EPC must be
classified as unknown.
In more details, the process of EPC data collection suffers from important regional differences,
which are already evident between different EU countries:
• In Italy public cadastral databases are public and accessible, while for other EU countries the
EPC class is considered confidential information and it is not subject to disclosure (e.g. for
Germany or Austria). For non-EU countries the situation is less transparent, as is the case of
Russia, where there is no precise legislation on the necessity to associate an EPC to buildings.
• The valorization domain of the EPC class expected in the stress test exercise (A to G) is not
uniformly assigned across different countries, with example of countries using a larger set of
classes (including A+ or H classes) or different scales depending on the use of the building
(residential/commercial).
• EPC classes for the same type of building (say, class A for residential buildings), due to
varying availability of data, are determined by different criteria across countries, with Italy
defining the scale in terms of energy performance index, while Austria and Germany using
other parameters, mainly based on final energy demand. This last point makes it particularly
difficult to perform a sensible comparison of the distribution of EPC classes across countries.
Delving into the enlargement of EPC available data, a special analysis can be done for Italian assets,
due to the larger availability of data. Collateral in scope can be geocoded, which also helps in
the assignment of exposures to different NUTS3 geographical aggregation levels, necessary for
filling the Flood Risk template. In order to perform this, cadastral entries can be used, together
with external providers assessing these entries, matching address and validating them with Google
geocoder. When the actual data on EPC class is not available, other information on the building
can be used to create a model used to estimate the energy class. Different approaches can be used,
depending on the availability of data. Sophisticated classification models can be constructed when a
large number of explanatory variables is available, such as asset type, geo coordinates, surface, floor
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number, total floors, year of construction, maintenance status, residential vs commercial, market
value. Otherwise, simple proxies based on building type and year of construction can be used. The
data collection and estimation are done at the single item level, which then needs to be aggregated
in order to be considered at the collateral agreement level, encompassing different Real Estate
collaterals. The collateral agreement is then the level of granularity considered in the exercise of
credit risk mitigation. The aggregation of EPCs at the agreement level is an important point, as
there is no clear-cut strategy that could easily get a classification at this less granular level. One
way to do this is to create a scoring system aimed at mapping the EPC of items comprising the
contract, which then can be averaged and assigned to the collateral agreement. A critical aspect to
be considered is that these classification rules may be biased, which would mean the entries are
not assigned correctly as a whole: in the case of Austria and Germany, YoC was the most relevant
driver in the definition of EPC, without many differentiations within YoC batches. This seems a
very simplistic approach, especially considering that in this way EPC turns out to be monotonically
increasing with YoC. Aggregated EPC might then be estimated with a downward (or upward, for
what we know) bias, meaning that the assignment of exposures to different EPCs, in turn affected
differently by the green transition, does not properly capture how the bank's assets are affected
in the short term by new legislations. The CST exercise may be severely affected by this bias, and
possible new medium-term solutions to EPC data collection for countries other than Italy also have
to be considered.
An important critique that spans across these different data gathering processes, which is also
highlighted by ECB ([6]), is that they largely rely on proxies, used in order to compensate the lack
of a consistent framework necessary to gather clean data (for EPC) and to escape the difficulties in
engaging with carbon-intensive counterparties, who themselves may not have a clear picture of how
large their GHG emissions might be. The issue is that these proxies may be inconsistent and not
even adequately described, feeding on a number of assumptions that are difficult to test robustly.
1.2

Methodological Revision

Besides the data collection phase, the CST exercise has highlighted important methodological
aspects, mainly due to the greater granularity of the framework and the presence of long-term
scenarios.
1.2.1

Modeling of Granular Data

This section introduces possible choices for the estimation of credit risk parameters such as Transition
rates, LGDs, Lifetime Loss Rates and Cure rates under the short-term ECB scenarios (baseline and
disorderly). Scenario impacts on risk parameters can be estimated through two interconnected
channels:
• Indirect Channels: impacts can be captured using satellite models in order to measure how
default rates and recovery rates should evolve given forecasted values of macroeconomic
variables. Satellite models are generally macro-based models, typically already being used
by banks in the context of EBA Stress test exercises. However, the granularity of the models
may not include distinction by NACE industry sector. In such cases, these models should be
extended to process scenarios that are specific for the industrial sector. Alternatively, additional
models (direct ones) could be used to introduce a sectorial overlay on the aggregated dynamics.
• Direct Channels: Micro-based (single name level) models can be used to measure impacts
across sectors. For each sector or counterparty and for every ECB-provided scenario we can
measure impacts on revenues due to payment of carbon taxes on GHG emissions, input
price changes (increase in the cost of energy) and additional investments necessary to reduce
emissions. In this context, ad-hoc models can be applied to single counterparties to estimate
how scenarios affect the risk associated to each company in scope. Here is important to obtain
detailed information on the counterparties under exam (sizes, location, etc.) to understand
both their relevance within their industry and within the bank's portfolio. The aim of these
models is to capture deviations of single counterparties from the average of their respective
industrial sector.
www.iasonltd.com
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Another important aspect is the modelling of the direct impact on LGD due to physical risk scenarios,
where the collateral value is the main affected variable. In fact, such scenarios provide haircuts
differentiated by EPC class or geographical location to be applied to the market value of the collateral
item. These can be transformed into LGD variation of the corresponding exposure. In this process,
it is important to consider and quantify the presence of any insurance uptake. For example, with
respect to geographical location, if data on the penetration of flood risk insurance in a given area is
available it can be used to mitigate the impact of the scenario haircuts.
Once impacts are consistently estimated, they can be applied to the granular portfolio and
PD/LGD can be calculated at single facility level. When these metrics are obtained, credit risk
parameters can be aggregated for template creation.
As already pointed out, the main limitation related to the estimation of climate risk features’
effects on credit risk parameters is the lack of historical evidence. As discussed, a possible approach
to overcome this issue is to mix macro-based and micro-based models, using both standard satellite
models (indirect effect models) and ad-hoc granular models focusing on firms’ balance sheet projections (direct effect models). However, the latter models can be unstable and hard to test. Another
relevant limitation, also emphasized by the ECB ([6]), comes from the inclusion of carbon prices as
the (almost) only explanatory variable coming from the climate risk field, without accounting for
other variables that may be more sensitive to climate shocks. This may be excluding other relevant
climate risk channels that may be affecting banks’ balance sheet: it emerges then a need to take into
account new climate variables, which would also warrant further data gathering.

1.2.2

Long Term Strategic Response to Transition Risk

Another remarkable novelty of the CST has been the introduction of long-term scenarios. Three
scenarios (orderly, disorderly, hot house) were provided on a 30 years’ time horizon, from the
present up to 2050, with banks reporting data at 10 years’ intervals.
Unlike short-term scenarios, as a simplifying feature banks should report only a smaller set of
metrics (PD LGD PIT, EAD and Provisions) but dynamic balance sheet assumption is introduced. In
fact, institutions were invited to consider exposure growth resulting from scenarized GDP curves
and reallocation across different sectors and EPC classes.
In this way, banks can define their own exposure strategies for each long-term scenario deciding
whether to support or not the transition, increasing or decreasing accordingly their exposure in a
specific sector. A bank might want to increase its exposure in those sectors that will likely benefit
from transition policies, and vice versa. The introduction of dynamical balance-sheet assumption
for the exposure evolution is not only necessary for the banks to define their allocation strategy
in transition scenarios, but it is also important to produce consistent projections for long term
time horizon. Indeed, dynamical drivers reducing the default stock must be considered in order
not to result in a pile-up of the default exposure within horizon projections. For this purpose, a
hypothetical dynamical model for the evolution of exposure, LLPs and credit risk parameters should
include:
• Sector Loan Growth;
• Default Flows for performing exposure, consistent with PD projections;
• Default Stock Dynamics (e.g. write-offs, disposals and recoveries of exposure).
Given the long-time span of these kind of scenarios and the freedom left to single institutions both
from a methodological point of view and in strategy definition it seems rather difficult to perform
consistent benchmarking on projections between banks.
Indeed, the ECB ([6]) also highlights these challenges: banks are given a lot of freedom in
deciding how to distribute their exposures to carbon intensive industries, without justifying these
with their existing strategy. Moreover, they find it difficult to model loss projections over a 30-year
horizon, connect the scenario to credit risk parameters and predict customers’ behaviour over the
time span of the transition.

10

www.iasonltd.com

Research Paper Series

2.
2.1

Market Risk

About the Construction of the Database

In order to perform the ESG-CST exercise administered by the ECB, the construction of a comprensive
dataset was required. For the scenarios shocks to be applied were divided on the basis of the NACE
code to which the stressed company belonged, the sectorial classification information was necessary
in order to allow this clusterization on the bank’s position. To do so, it was decided to use Bloomberg
as the only certified data source to gather the aforementioned information, by virtue of the provider’s
high degree of reliability and at the same time to obviate the high discretion in choosing the codes
to be assigned.
Given the huge amount of data to be integrated and the tight timelines due to receiving the
perimeter close to the deadlines in the guidelines provided by the ECB, we had to prepare in advance
a reference database with the required information on the NACE code by taking the perimeter of
the end of September as a reference point. This is in order to reduce the load of new data to be
produced once the in-scope perimeter were finalized for, as mentioned before, the deadlines were
very stringent.
The second step in the construction of the database was to associate each position with its
respective risk factor, i.e., "the object" to which to operationally attribute the shock, so that all
required reevaluations could subsequently be carried out. If more that one risk factor was available
the full detail has been provided in order to obtain as much coverage as possible when applying the
shocks. Unlike the assignment of the NACE code, these data were already mapped in the bank’s
database, and for this reason the allocation was made without any kind of previous internal debate.
The perimeter subject to the climate stress test exercise was structured by "technical forms", that
is by making a breakdown as follows1 :
• Stock, including single underlying stock, funds and Exchange-Traded Fund (ETF) on equity;
• Bond;
• Credit Derivatives, including credit default swap and credit index option;
• Certificates, divided by typology including stock, index, basket and funds;
• Equity Derivatives, subdivided for those booked on Murex and those from Tbricks.
In addition to the data already mentioned, a further set of information was considered in the
drafting of the final perimeter with reference to each individual position. Here are some examples
of this data:
• Mark to market;
• Notional (if it exists);
• Currency;
• Isin code, referred to the contract object or at the issuer (see later);
• Maturity (if needed).
2.2

Issues and Discussion Points

The main points of discussion that emerged and the critical issues encountered during the drafting of
the perimeter are reported below. For convenience, we report the evidence by making a subdivision
on three macro-areas of intervention:
1. Association of the NACE code;
2. Association of the Risk Factor;
3. Interpretation of the scenario provided by the ECB and application of the related shocks.
1 The

same rules hold for equity and credit multi-asset deals.
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2.2.1

Association of the NACE Code

This section shows a list of the points of attention that emerged during the association of the NACE
code to the positions present in the perimeter, and with regard to the treatment of multi-asset deal.
I. One Concerning the data source, two options were explored:
a. Bloomberg which in addition to providing the desired level of detail and a standardized
approach in assigning the data, guarantees a wide coverage of information on the perimeter
subject to stress.
b. An internal approach based on an information triplet of data aimed at identifying the sector
to which the data belongs with the highest possible level of specificity.
Despite the fact that the information mentioned in point b were already mapped in bank’s
system, given the high level of discretion of this approach, the first route was opted for.
II. Central theme in the association of the NACE code was about the choice of the company to
which to carry out this placement, also taking into account the contract technical form. For
example, with respect to equity derivatives the choice was between attributing NACE code to
the counterpartyâs contract or to the underlying company. In order to ensure homogeneity
across all the perimeter and considering the presence of non-counterparty contracts (for example
bonds), the allocation was made with respect to the "object" of the deal as follow:
a. Stock, company to which the stocks belong;
b. Bond, bond’s issuer;
c. Credit derivatives, reference entity;
d. Certificates, certificates underlying;
e. Equity derivatives, derivative’s underlying company.
III. Following the guidelines presented in the ECB’s methodological document with reference
to contracts with multiple underlying assets, it was decided to follow a best-effort approach
in order to have the widest possible coverage. To do this, we have decided to unpack where possible - the underlying into the individual components; the NACE was subsequently
attributed to each of them.
Given the tight deadlines, for the equity part it was decided to operate following a deal
materiality-based order of priority, thus focusing first on the indices and basket underlying the
certificates and derivatives. Secondly, the focus was on funds and ETF.
Below is a detailed description of what emerged during the development phase:
a. Equity index, a complete opening of the components was provided for all the indices.
Whereas the index was not present on Bloomberg2 , it was decided to make an approximation
using the "parent index" or a similar one as a benchmark. In some cases (for example, the
MSCI family indexes), due to the lack of information on Bloomberg , the data referring to the
end of September found on the official website of the management company was considered.
For the majority of companies in the indexes, NACE was available on Bloomberg; whereas
absent, it was decided not to carry out "external" integrations leaving the field blank.
b. Basket, a complete opening of the components was provided for all the basket. Only in one
case (basket on ETF) it was decided not to unpack as it would be too time-consuming with
respect to the materiality of the instrument.
c. ETF, it was decided to report the details of the benchmark components of the indices tracked
by the instrument; if the index information wasn’t immediately available, an approximation
was made as in the equity case. Anyway, no opening has been carried out for these positions
due to the excessive time-consuming effort compared to the overall materiality or lack of
information provided by Bloomberg.For these instruments was used as NACE the one
provided by Bloomberg and referred to the ETF itself (most of them were classified as K, i.e.
financial sector which was not subject to stress).
2A

specific license is required in order to access MSCI indexes’ components information.
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d. Funds, where the same treatment of ETF has been followed. No opening has been carried
out and Bloomberg NACE referred to the instrument has been assigned (again K).
Anomalous case for two Intesa-managed funds underlying as many certificates for which
the opening of the components could not be found either internally or on Bloomberg. It was
decided to conduct a walk-through with the Front Office to fill this gap, but due to time
constraints and considering the materiality of the positions, it was decided not to provide
the detail. These were therefore excluded from the scenario.
For the credit part, however, given the presence of indexes of the same family (ITRAXX and
CDX) but referring to different series, it was decided to carry out the opening of the components
and corresponding hooking of the NACE codes only for the temporally most recent index.
The latter was used as an approximation for the respective previous series. This reduced
the download to be made and accelerated the overall procedure without affecting the output
quality.
2.2.2

Association of the Risk Factor

The second step in the construction of the database consisted in the attribution of the corresponding
risk factor for each instrument in the perimeter, necessary for the application of the final shock.
Unlike NACE, data on risk factors was already present in the bank’s systems; therefore, the
assignment did not require external intermediaries. The hooking procedure was simple and
straightforward and was carried out via the object instrument name of the derivative; as already
mentioned, where available, more curves have been attributed. While for credit positions we had a
100% data coverage this doesn’t apply for the equity part, for which some fine-tuning âmanualâ
operations were needed. For some instruments, the assignment of the risk factor linked to the sector
to which the company belongs was used, while in other cases Risk Watch was used as a source to
attribute the missing data. Nonetheless, some bonds remained uncovered and therefore were not
subject to exercise.
For multi-underlying instruments, unlike what was done for NACE, it was not necessary to resort
to the assignment for each component as the risk factor of the instrument was available. This holds
for index, funds and ETF’s, while for basket we operated with the coupling of each components’
curve, for the aggregate curve didn’t exists.
2.2.3

Scenario Interpretation and Shock’s Application

Concerning the shock application phase, which is the focal part of the climatic exercise, some critical
aspects had to be faced. Following the worksheet sent by the ECB containing the scenario’s features
to be implemented, some points of discussion emerged. Below are reported the three main topics of
discussion tackled during this stage:
I. Variables to stress, which were indicated in the ECB worksheet by setting the Market Risk
scenario in the appropriate column. In doing so, however, some key variables (e.g. long and
short interest rates (IR), exchange rates and some commodities) were not considered, unlike
what usually occurs in ordinary EBA exercises. In order to prevent any misinterpretation, the
bank sent a FAQ to the ECB which confirmed how these variables should be labeled under
Market Risk. Consequently, the implementation of the scenario was adapted accordingly.
II. Interpretation of shocks, which was indicated in the appropriate column of the ECB worksheet
as well as the respective unit of measurement. Given the lack of precise guidelines (especially
with the variables labelled under credit risk), some hypothesis have been made with reference
to the magnitude of the shock to be applied. Overall, it was decided to interpret the shocks as
target level to achieve, to solve the criticalities that arose above all with reference to interest
rates. Therefore, the entity of the shock was derived as the difference between the ECB target
level and the corresponding market data. In details:
a. Referring to long term interest rates, shocks that were extracted from the credit scenario
could not be used in the same way as the market-side shocks, as they are not attributable
to specific curves used for pricing. For example, different shocks referring to countries
www.iasonltd.com
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TABLE 1: Methodological example of shock’s application on Dax Price Dividend index

belonging to the Euro area are reported within the scenario, while the curves used for
pricing are instead solely referred to the community currency. The curve used did not allow
to reach such granularity to face the single shocks by country. To overcome this issue, it was
decided to identified Germany as reference country and thus apply the related shock to all
euro area countries. To do this we hypothesized the long-term credit component as flat thus
separating the part not attributable to Market Risk. No manipulation was required for short
rates. In both cases, shocks were considered as an additive in basis points.
b. Concerning the Forex (FX) shocks, the rates affected by the stress test were reconstructed
through a triangulation of the exchange rates present in the datahub with respect to USD
currency consistently with the fact that in the database the latter is the base currency. Then,
the usual procedure was employed and shock was regarded as additive.
c. About the inflation curve, an ad hoc scenario has been implemented. Unlike FX and IR,
the shocks were intended as multiplicative (delta % with respect to the levels of 31th of
December) while for those curves not referring to a single country shock has been obtained
as an equally weighted average of those referred to euro area countries present in the
scenario.
d. No particular assumptions have been made for what concern equities and credit spread
bonds, for which we followed the ECB guidelines. The shocks relating to stocks were
considered as multiplicative shocks, while for debt securities, bonds, its were considered as
additives.
e. Finally, no scenarios were implemented to deal with commodities for there were no positions
on instruments subject to stress (e.g. carbon, coal, gas and oil).
III. As already mentioned, sector curves have been used where there are no univocal risk factors
associated with the single credit position. The input file contained the sectoral curves, divided
based on the credit rating assigned to the counterparty. It was therefore decided to make a
weighted average (by materiality) of the shocks of the credit scenario, referring to the same
sector but to different ratings, to obtain the shock applied.
IV. Application of shocks to multi-underlying instruments, for which, as previously mentioned,
a look-through was carried out on the components. Following the indications provided by
the ECB scenario, the shock was applied to each component on the basis of the respective
NACE and obtaining the aggregated shock as a weighted average of the individual shocks,
where the weight was referred to the weight of the component in the index (also obtained
from Bloomberg). Whereas the latter were not available, equal weights were assumed, while a
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zero shock was applied if the component was associated with a non-stressed NACE. Finally, if
NACE was not available, the component in question was not included in the overall calculation
(this didn’t constitute a problem as the data was available for almost all of the components,
especially for the heavier ones).
In Table 1 is reported an example of the methodology followed for Dax Price Dividend index,
where the "Flag" column indicates whether NACE is stressed or not. This leads to an average
shock to be applied to all deals written upon this instrument of -4.3088719753 .

3.

Conclusions

This Research Paper looked at the experience of the recent ECB Climate Stress Test from the Credit
Risk and the Market Risk perspectives, focusing on the issues that rose both in data preparation
and modelling activities and analysing the results of the stress test from this perspective. On the
Credit Risk side, data gathering issue were the focus of stress test activities, that required Energy
Performance Certificates and Greenhouse Emissions data to properly model future climate risks,
both on the short- and long-term spectrum. From these activities we can draw that the gathering of
granular data of variables sensible to climate activities is paramount to the success of climate stress
assessment, as they determine features of the credit portfolio that constitute the basis of climate
scenarios. This requires banks to improve the infrastructure of data collection, starting from loan
origination to the monitoring of underlying assets in order to get a cleaner picture of how these
assets may be affected by climate risk.
Banks also need to become less dependent on the use of proxies, particularly in view of possible
developments in climate risk disclosure regulations.
In addition to this, on the modelling side new methodological challenges emerged, especially due
to the greater granularity compared to previous stress test exercises: the estimation of credit risk
parameters and the scenario impact on these was in fact required for industrial sectors rather than
on segments of the banks‘ portfolio, as well as new approaches modeling impacts on single entities.
This would require additional data to be gathered on the balance sheet level, to better assess how
single entities relevant to the bank may be affected by climate movements. On the Market Risk side,
data collection has also been a prominent challenge in this stress test exercise. The gathering of
NACE code, required given the structure of climate shocks, was carried out relying on external data
providers and applied to the object of each contract. A number of different caveats in the association
of NACE codes to the banks‘ portfolio emerged, from the determination of the object of a deal to the
application on funds and indexes. The solution to these challenges always relied on the possibility
of having the widest possible coverage.
The association of Risk factors did not impose particular challenges, as these were already present
in internal databases.
Lastly, an interpretation of scenarios was required, given the open ended guidelines provided by
the ECB. The main challenges here involved were: which variables to stress, the interpretation of
shocks, their application to multiple underlying instruments. Here again multiple solutions were
considered and a direct channel of communication with the regulator was opened, introducing
further realistic hypotheses when required.

3 Note

that in this example, components are considered to be equally weighted as the proper data were not available.
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