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OBJECTIVE

Introduce new experimental indicators for transition risk, physical risks
and green taxonomies based on the preliminary results of three MSc
research projects performed at de Nederlandsche Bank (DNB)

Explain methodologies, data and assumptions used in the construction of
experimental indicators

Share conclusions reached so far and discuss next steps




BACKGROUND

Giving the urgency of climate change, the financial sector does not have the luxury to wait until
‘perfect’ or better data becomes available, and should consider using the alternatives that are
currently available. — NGFS Bridging the Data Gaps

Given the urgency with which these indicators are needed, and the practical barriers that will
need to be overcome, the EG CCS stresses that feasibility is a key variable in the prioritisation - STC
EG Climate Change Statistics

Until significant progress is made in this area, [...] a recommendation is to make better use of
proxies, modelled data, aggregates and estimates [...]. - NGFS Bridging the Data Gaps
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OVERVIEW

1. Transition risk - Financial risk of the transition to a less carbon-
intensive economy (thesis finished July 2021) Derek Dirks

2. Physical risks - Modelling physical risks due to storms and floods with
an application to real estate (thesis finished Aug 2021)  \wijiemijn Ouwersloot

3. Green Taxonomies — Some preliminary results (thesis started Sep 2021,
finished by Dec 2021)

Juan Pablo Trespalacios Miranda

These projects have been inspired by the priorities identified by the ECB STC Expert Group on
Climate Change and Statistics (EG CCS), and aim to feed the discussion & eventual production
of new financial sector climate statistics by the STC.
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1. TRANSITION RISK - objective

Objective:

» To show the use of IO-models’ country-sector level data on environmental externalities as a proxy
for company level emission data.

* |O-models can be employed to go beyond carbon/GHG emissions (air pollution, water pollution,
etc.), cf. Exiobase application in Smeets et al. 2021 (DNB working paper).

« Emissions data of companies is often not available (particular for data beyond carbon emissions).
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1. TRANSITION RISK - methodology and data

Methodology:
Emissions (CO,) * CO, tax rate ($/C0,)
Profits ($)

To determine the impact of different tax scenarios on the portfolio of financial institutions, i.e. the risk a financial institution
faces in terms of potential reductions in portfolio value/returns per sector due to a particular carbon tax scenario.

Impact ratio per sector (unit: 2 = %):

Data:

- Direct and indirect investments of Dutch pension funds in corp. bonds and equity (Security Holding Statistics by Sector;

ISIN level);
- Company level data from Refinitiv Thomson Reuters EIKON (profits, revenue and Enterprise Value; ISIN level) to

determine emissions and profits (ownership approach);

- OECD trade in Value-Added (TiVA) database combined with the Trade in embodied CO, (TeCO,) database to determine
carbon intensities (Scope 1,2,3) per sector and OECD country; 64 countries, 36 industries (ISIC Rev. 4);

- Social cost of carbon literature to determine optimal Pigouvian tax rates for different scenarios.
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1. TRANSITION RISK - results

Main result: An impact ratio of 4,4 to 20,4% (low to high tax scenario) is estimated for the entire Dutch pension fund sector.

Individual pension funds: Impact ratio of individual Dutch pension funds by sector (dots) compared to a sector neutral benchmark (bars)*

Arts, entertainment, recreation and other service activities |

Human health and social work |

Education |

Public admin. and defence; compulsory social security 1

Other business sector services |

Real estate activities |

Financial and insurance activities |

IT and other information services |

Telacommunications |

Publishing, audiovisual and broadcasting activities |

Accommaodation and food services |

Transpartation and storage |

Whaolesale and retail trade: repair of motor vehicles |

Construction |

Electricity. gas. water supply. sewerage. waste and remediation services
Other manufacturing: repair and installation of machinery and equipment |
Uther transport equipment |

Mmotor vehicles, trailers and semi-trailers |

Machinery and equipment, nec |

Electrical equipment |

* Figure shows results for the
(medium) €119 per tonne CO,
scenario

* In nearly every sector,
individual pension funds can
improve on their impact ratio

compared to the benchmark (in

Fabricated metal products{ )

other nonmetallc minet wovoets| P e e : * Large differences: Many
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Rubber and plastic products { o _— .
Chemicals and phanmaceulical producls | - - f d h
Coke and refined petroleum products | [ emt- - — - = e - - penSIOn undas have Sector
Paper pruducls and printing | — o, .
wiood sndmroductaiobwood widicorke| Lo positions where profits are
Textiles, wearing apparel, leather and related products | ﬂ—- -
Food products, beverages and tobacco | - H ff' H b h
Mining support service activities Eﬁ-—- I nSU ICI ent tO ea r t e e nV.
Mining and quarrying of nen-energy producing products b— .
Mining and extraction of energy producing products E_-- - d
Agriculture, forestry and fishing | e a m age COSt'
Q 200 400 GO0 800

Impact ratio (%)

» >100% Profits are insufficient to bear env. damage costs
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* Investments are ‘sector neutral’ (hypothetical portfolio with investment weights equal to EV/sum of sector EV; within the dataset)




2. PHYSICAL RISKS - objective

Objective:

 To assess the use of open access data, particularly (macro) historical damage data in calibrating
physical risk models.

« The models in this research are fit solely based on open-access data. This led to (only) 35 and 36
historical damage records being available for storms and floods in Germany, respectively.

« More granular data is typically proprietary or only available upon subscription (e.g. through
(re)insurers).




2. PHYSICAL RISKS - methodology and data

Graphical representation of method & data:

MethOdOIOQy: Hazard characterizhic

. Climate Data Store . .
e Calibrate several mog e unctions to approximate

the available macro-
* Simulation of storms

al risk measures (e.g.

Damage functio n| l

Expected Annual Loss _ Exposure
* Stress test for flood: Eat]m;iﬁfmage Eherens ot al. by the July 2021 floods).

Data: i ——

- Assets: Survey data Pai‘::f,ﬁtﬁ.ﬁ _ _ h on information).

- Assets: Eberenz et Eetimated micreo- ation of nightlight
intensity and geogr: ) many).

- Damage: Center fo l Aggregate t Database (EM-DAT), an
international disast onetary damage.

- Damage: Prapotny ¢ RE-:":':'E_'i LI BTN | Exfimeted maca. n 36 floods with the
affected NUTS regig CRED / UCLouvain | scale losses

SIS

- Hazard characterist Rty ped and total
precipitation (to mg ction of precipitation).
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2. PHYSICAL RISKS - results

Main result: The models perform badly, most likely due to the lack of sufficiently granular data on historical damages to calibrate them.
The applications that can be delivered, assuming better historical damage (are made public and) can be used in the future, are however very

promising.
Simulation (storms): Risk metrics and their Stress test (flood): Left: map of Ahrweiler. Right: heat map of estimated
values in percentages of the total portfolio worth. damages in Ahrweiler.

The metrics are based on a simulation of damages
due to 1000 years of storms.

Risk metric Value

EAL 1.340%

VaRgoo  40.583%
ESgos  41.4459

; - 8000

: - 6000/
- 4000
- 2000

* Aggregating all expected losses for the region, we obtain a total expected loss
of 5.8 million Euros for Ahrweiler (very low; unreliable?). The application
shows the possibility to forecast total damages when an extreme weather
event hits. With a better calibrated damage function, those forecasts will be
more reliable (and likely much higher).

* The simulation shows that very
interpretable risk metrics can be
calculated and risk mitigation matters
could be taken. Current results are
however unreliable due to model
performance.
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3. GREEN TAXONOMIES - illustrative example (project just started)

A preliminary exercise has been conducted to exemplify the type of analyses and indicators to be produced by this research

Fix a lack of further sub-sectoral classification of green activities within NACE-codes, i.e. renewable

) ) vs. non-renewable electricity production, based on current EU Taxonomy.
Objective _ _ . _ _
e.g. D.35.1.1 issue : Production of electricity that does not have further subcategories for coal, wind,

etc.

Methodology Data

= Provide granular data from b Statistical Review of
. DeNederlandscheBank p
alternative source to World Energy

‘ EUROSYSTEEM
complement ‘sub-

subcategory” or "NACE AnaCredit: Loans (EUR Breakdown of electricity
activities’ unavailable at million) provided by Dutch generation per fuel/source at
central banks banks to sector D35.1.1 in country level

= Combine with portfolio electricity production

GREEN (hydro, solar, wind,

aggr. per country) for
data to flag assets that are (aggr. p y) other renewables)

potentially “green” 2019K4. |
BROWN (nuclear, coal, gas, oil)
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3. GREEN TAXONOMIES - illustrative example (project just started)

A preliminary exercise has been conducted to exemplify the type of analyses and indicators to be produced by this research

Results

Loans provided by Dutch banks to sector D35.11 electricity production
(EUR million per country)

Netherlands I 1,852

RotW

Spain

Italy

United Kingdom
Germany
Luxembourg
Belgium
Sweden
Costa Rica
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Uganda
Mexico
France
United States
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Ireland
Panama
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Ukraine

Kuwait
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Electricity mix per type of source — Green vs Brown

(Percentage per country)
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A total of 11,600 TWh of
electricity where generated
in 2019; 24% generated
from green sources.

7.9 billion EUR in loans to
D35.11, about 37.5% or
2.96 billion EUR can be
labelled as green.

Likely new loans to D35.11
are more often green than
the current energy mix of a
country. A parameter value
needs to be estimated to
adjust for this. How?
Literature available? Other
options?
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CONCLUSION / NEXT STEPS

1. Transition risk: Promising results, obvious next step is to apply the Exiobase MRIO
model and go beyond GHG emissions. Exiobase is however rather outdated (2011). Call
for an update of the OECD & Exiobase model (or similar alternatives).

2. Physical risks: Call to make publicly available, e.g. on ZIP-code level & after being
anonymized, historical damage data on storms and floods to improve model
calibration and our confidence in the results of the applications. Apply model to other
countries, add climate change sensitivity to the model.

3. Green Taxonomies: Very preliminary results, project has just started. Other
ideas/avenues for research are highly appreciated at this stage!

Feed the discussion & eventual production of new financial sector climate statistics (STC EG CCS)




How proxies and publicly available data can be
used to construct new indicators for transition
risk, physical risks and green taxonomies

Justin Dijk, Derek Dirks, Willemijn Ouwersloot, Juan Pablo Trespalacios Miranda

DeNederlandscheBank

EUROSYSTEEM



	Slide Number 1
	Slide Number 2
	Slide Number 3
	Slide Number 4
	Slide Number 5
	Slide Number 6
	Slide Number 7
	Slide Number 8
	Slide Number 9
	Slide Number 10
	Slide Number 11
	Slide Number 12
	Slide Number 13
	Slide Number 14


<<

  /ASCII85EncodePages false

  /AllowTransparency false

  /AutoPositionEPSFiles true

  /AutoRotatePages /PageByPage

  /Binding /Left

  /CalGrayProfile (Gray Gamma 2.2)

  /CalRGBProfile (sRGB IEC61966-2.1)

  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)

  /sRGBProfile (sRGB IEC61966-2.1)

  /CannotEmbedFontPolicy /Warning

  /CompatibilityLevel 1.6

  /CompressObjects /Tags

  /CompressPages true

  /ConvertImagesToIndexed true

  /PassThroughJPEGImages false

  /CreateJobTicket false

  /DefaultRenderingIntent /Default

  /DetectBlends true

  /DetectCurves 0.1000

  /ColorConversionStrategy /LeaveColorUnchanged

  /DoThumbnails false

  /EmbedAllFonts true

  /EmbedOpenType false

  /ParseICCProfilesInComments true

  /EmbedJobOptions true

  /DSCReportingLevel 0

  /EmitDSCWarnings false

  /EndPage -1

  /ImageMemory 1048576

  /LockDistillerParams true

  /MaxSubsetPct 100

  /Optimize true

  /OPM 1

  /ParseDSCComments true

  /ParseDSCCommentsForDocInfo false

  /PreserveCopyPage false

  /PreserveDICMYKValues true

  /PreserveEPSInfo false

  /PreserveFlatness true

  /PreserveHalftoneInfo false

  /PreserveOPIComments false

  /PreserveOverprintSettings true

  /StartPage 1

  /SubsetFonts true

  /TransferFunctionInfo /Apply

  /UCRandBGInfo /Remove

  /UsePrologue false

  /ColorSettingsFile ()

  /AlwaysEmbed [ true

    /SymbolMT

    /Wingdings-Regular

  ]

  /NeverEmbed [ true

  ]

  /AntiAliasColorImages false

  /CropColorImages true

  /ColorImageMinResolution 150

  /ColorImageMinResolutionPolicy /OK

  /DownsampleColorImages true

  /ColorImageDownsampleType /Bicubic

  /ColorImageResolution 150

  /ColorImageDepth -1

  /ColorImageMinDownsampleDepth 1

  /ColorImageDownsampleThreshold 1.00000

  /EncodeColorImages true

  /ColorImageFilter /DCTEncode

  /AutoFilterColorImages true

  /ColorImageAutoFilterStrategy /JPEG

  /ColorACSImageDict <<

    /QFactor 0.76

    /HSamples [2 1 1 2] /VSamples [2 1 1 2]

  >>

  /ColorImageDict <<

    /QFactor 0.76

    /HSamples [2 1 1 2] /VSamples [2 1 1 2]

  >>

  /JPEG2000ColorACSImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 15

  >>

  /JPEG2000ColorImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 15

  >>

  /AntiAliasGrayImages false

  /CropGrayImages true

  /GrayImageMinResolution 150

  /GrayImageMinResolutionPolicy /OK

  /DownsampleGrayImages true

  /GrayImageDownsampleType /Bicubic

  /GrayImageResolution 150

  /GrayImageDepth -1

  /GrayImageMinDownsampleDepth 2

  /GrayImageDownsampleThreshold 1.00000

  /EncodeGrayImages true

  /GrayImageFilter /DCTEncode

  /AutoFilterGrayImages true

  /GrayImageAutoFilterStrategy /JPEG

  /GrayACSImageDict <<

    /QFactor 0.76

    /HSamples [2 1 1 2] /VSamples [2 1 1 2]

  >>

  /GrayImageDict <<

    /QFactor 0.76

    /HSamples [2 1 1 2] /VSamples [2 1 1 2]

  >>

  /JPEG2000GrayACSImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 15

  >>

  /JPEG2000GrayImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 15

  >>

  /AntiAliasMonoImages false

  /CropMonoImages true

  /MonoImageMinResolution 1200

  /MonoImageMinResolutionPolicy /OK

  /DownsampleMonoImages true

  /MonoImageDownsampleType /Bicubic

  /MonoImageResolution 600

  /MonoImageDepth -1

  /MonoImageDownsampleThreshold 1.00000

  /EncodeMonoImages true

  /MonoImageFilter /CCITTFaxEncode

  /MonoImageDict <<

    /K -1

  >>

  /AllowPSXObjects false

  /CheckCompliance [

    /None

  ]

  /PDFX1aCheck false

  /PDFX3Check false

  /PDFXCompliantPDFOnly false

  /PDFXNoTrimBoxError true

  /PDFXTrimBoxToMediaBoxOffset [

    0.00000

    0.00000

    0.00000

    0.00000

  ]

  /PDFXSetBleedBoxToMediaBox true

  /PDFXBleedBoxToTrimBoxOffset [

    0.00000

    0.00000

    0.00000

    0.00000

  ]

  /PDFXOutputIntentProfile (None)

  /PDFXOutputConditionIdentifier ()

  /PDFXOutputCondition ()

  /PDFXRegistryName ()

  /PDFXTrapped /False



  /CreateJDFFile false

  /Description <<





    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200036002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>

    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200036002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>

    /CZE <>

    /DAN <>

    /DEU <>

    /ESP <>

    /ETI <>

    /FRA <>







    /HUN <>

    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 6.0 e versioni successive.)

    /JPN <>

    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200036002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>

    /LTH <>

    /LVI <>

    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 6.0 en hoger.)

    /NOR <>

    /POL <>

    /PTB <>





    /SKY <>



    /SUO <>

    /SVE <>

    /TUR <>



    /ENU (Use these settings to create Adobe PDF documents suitable for reliable viewing and printing of business documents.  Created PDF documents can be opened with Acrobat and Adobe Reader 6.0 and later.)

  >>

>> setdistillerparams

<<

  /HWResolution [600 600]

  /PageSize [595.276 841.890]

>> setpagedevice



