NGFS Occasional Paper

Case Studies of Environmental Risk
Analysis Methodologies

SEPTEMBER 2020

Central Banks and Supervisors
Network for Greening the Financial System



Editors

Editors

al WnrISOALt | ROA AR KUNI22 7t .b/D (Y2 4 SINYSBNMINIA G BYNI? 2], ¢
/ SYGSNJ F2NJ DNBSY CAylyOS 58¢St2LSyd d t./ {0

Oii 2 NE hEF2NR { dzBllsAyl & B8OACAYS yiOSR #
! y)\ @S ﬁ)\ 12 2F hET2NRT CAWt w/OS{Zi NI BSFS (! mEFADONST

(02}
<
a<
g;>
Q(
0p)
&

f NROKs B OG 2N 2F GKS {h!{ /SyiGNB T2NJ {daadl Ayl o
VAOSNEAGE 2F [2YyR2yT {SyA2NI wSasSINOK CcSttz2g |



Disclaimer

Disclaimer

2AGK GKS OKDBIIBNRYZ2HKS OASga | YR 2LAYyA2ya SEL]
GKS +FdzikK2NB Ft2yS FyR R2 yzu NEFt SOG4 GK2asS 27
DNBSYyAy3d GKS CAYylFyOAlft {@adSYy obDC{u0v 2N G4KS SR



Table of Contents

Table of Contents

(D1 =112 011 I

















https://www.ecb.europa.eu/home/glossary/html/glossc.en.html
https://www.axa-im.com/responsible-investing/framework-and-scoring-methodology
https://www.axa-im.com/responsible-investing/framework-and-scoring-methodology



https://www.ecb.europa.eu/home/glossary/html/glossc.en.html
https://www.ecb.europa.eu/home/glossary/html/glossc.en.html












https://www.ngfs.net/sites/default/files/medias/documents/overview_of_environmental_risk_analysis_by_financial_institutions.pdf
https://www.ngfs.net/sites/default/files/medias/documents/overview_of_environmental_risk_analysis_by_financial_institutions.pdf















https://www.air-worldwide.com/news-and-events/press-releases/Twenty-Five-Years-after-Hurricane-Andrew--AIR-Analyzes-the-Impact-if-it-Were-to--Strike-Again-Today/
https://www.air-worldwide.com/news-and-events/press-releases/Twenty-Five-Years-after-Hurricane-Andrew--AIR-Analyzes-the-Impact-if-it-Were-to--Strike-Again-Today/










































https://www.bis.org/publ/bcbs144.htm



https://www.ngfs.net/sites/default/files/medias/documents/ngfs-a-sustainable-and-responsible-investment-guide.pdf
https://www.ngfs.net/sites/default/files/medias/documents/ngfs-a-sustainable-and-responsible-investment-guide.pdf
https://www.ngfs.net/sites/default/files/medias/documents/820184_ngfs_scenarios_final_version_v6.pdf
https://www.ngfs.net/sites/default/files/medias/documents/820184_ngfs_scenarios_final_version_v6.pdf












https://www.richmondfed.org/publications/research/econ_focus/2019/q2-3/feature1









https://www.ipcc.ch/
https://www.nasa.gov/
https://www.fathom.global/



https://public.wmo.int/en
http://www.climsystems.com/
https://www.wri.org/






https://www.moodysanalytics.com/product-list/qrate-quantitative-ratings-estimator
https://www.moodysanalytics.com/product-list/qrate-quantitative-ratings-estimator


















https://spatialfinanceinitiative.com/geoasset-project/






https://www.frbsf.org/community-development/publications/community-development-investment-review/2019/october/community-resilience-and-adaptive-capacity-a-meaningful-investment-across-assets/
https://www.frbsf.org/community-development/publications/community-development-investment-review/2019/october/community-resilience-and-adaptive-capacity-a-meaningful-investment-across-assets/
https://www.frbsf.org/community-development/publications/community-development-investment-review/2019/october/community-resilience-and-adaptive-capacity-a-meaningful-investment-across-assets/
https://www.frbsf.org/community-development/publications/community-development-investment-review/2019/october/community-resilience-and-adaptive-capacity-a-meaningful-investment-across-assets/
https://www.nytimes.com/2019/07/04/us/alaska-heat-anchorage-fireworks.html
https://www.nytimes.com/2019/07/04/us/alaska-heat-anchorage-fireworks.html
https://www.moodysanalytics.com/-/media/whitepaper/2011/11-03-05-modeling-cre-loan-credit-risk-an-overview.pdf
https://www.moodysanalytics.com/-/media/whitepaper/2011/11-03-05-modeling-cre-loan-credit-risk-an-overview.pdf
https://www.moodysanalytics.com/-/media/whitepaper/2015/2012-28-06-public-edf-methodology.pdf
https://www.moodysanalytics.com/-/media/whitepaper/2015/2012-28-06-public-edf-methodology.pdf
https://www.banque-france.fr/sites/default/files/media/2019/04/17/ngfs_first_comprehensive_report_-_17042019_0.pdf
https://www.banque-france.fr/sites/default/files/media/2019/04/17/ngfs_first_comprehensive_report_-_17042019_0.pdf
https://www.banque-france.fr/sites/default/files/media/2019/04/17/ngfs_first_comprehensive_report_-_17042019_0.pdf
http://427mt.com/wp-content/uploads/2019/12/Demystifying-Scenario-Analysis_427_2019.pdf
http://427mt.com/wp-content/uploads/2019/12/Demystifying-Scenario-Analysis_427_2019.pdf



mailto:john.colas@oliverwyman.com
mailto:Ilya.Khaykin@oliverwyman.com
mailto:Alban.Pyanet@oliverwyman.com















http://www.climatescenarios.org/primer/
http://db1.ene.iiasa.ac.at/CDLINKSDB/
http://www.iea.org/reports/world-energy-outlook-2019





















mailto:irene.monasterolo@wu.ac.at
mailto:stefano.battiston@uzh.ch












http://www.iiasa.ac.at/
https://tntcat.iiasa.ac.at/LIMITSDB/dsd?Action=htmlpage&page=about
https://data.ene.iiasa.ac.at/iamc-1.5c-explorer/#/login?redirect=%2Fworkspaces












https://www.ecb.europa.eu/pub/financial-stability/fsr/special/html/ecb.fsrart201905_1~47cf778cc1.en.html#toc5
https://register.eiopa.europa.eu/Publications/Reports/EIOPA%20FSR%20December%202018.pdf


















http://www.globalchange.umd.edu/gcam/
http://www.witchmodel.org/





















mailto:yinhong@icbc.com.cn


































































http://www.tcdata.typhoon.gov.cn/









http://www.gtarsc.com/



























mailto:maj@pbcsf.tsinghua.edu.cn


















http://www.tanpaifang.com/
























mailto:francisco.ascui@ed.ac.uk












https://encore.naturalcapital.finance/



http://equator-principles.com/members-reporting/










































https://naturalcapitalcoalition.org/projects/data-kit/















mailto:ohlsen@vfu.de
mailto:michael.a.ridley@hsbc.com






http://vfu-mediathek.de/mediathek/entry/2492/#gv-entry-reviews
http://vfu-mediathek.de/mediathek/entry/3527/#gv-entry-reviews



https://vfu.de/ressourcen/tools/waterrisk/integrating-water-stress-report-v16.pdf









https://vfu.de/ressourcen/tools/waterrisk/ncd-vfu-giz_corporate_bonds_water_credit_risk_tool_final_sept-4-kopie.xlsm
https://vfu.de/ressourcen/tools/waterrisk/integrating-water-stress-report-v16.pdf
https://vfu.de/ressourcen/tools/waterrisk/integrating-water-stress-report-v16.pdf



https://vfu.de/ressourcen/tools/waterrisk/integrating-water-stress-report-v16.pdf





















https://www.ceres.org/valuing-water-finance-task-force
https://www.ceres.org/valuing-water-finance-task-force



http://www.equariusrisk.com/2015/01/24/business-water-risk-can-shadow-risk-pricing-inform-capital-markets/
http://www.equariusrisk.com/2015/01/24/business-water-risk-can-shadow-risk-pricing-inform-capital-markets/
http://vfu-mediathek.de/mediathek/entry/2492/#gv-entry-reviews
http://vfu-mediathek.de/mediathek/entry/2492/#gv-entry-reviews
http://vfu-mediathek.de/mediathek/entry/3527/#gv-entry-reviews
http://vfu-mediathek.de/mediathek/entry/3527/#gv-entry-reviews
https://vfu/
http://temp.waterfootprint.org/?page=files/Softdrinks
https://www.ceres.org/valuing-water-finance-task-force
http://temp.waterfootprint.org/?page=files/Softdrinks






mailto:fiorella.salvucci@intesasanpaolo.com
mailto:fabio.garzaniti@intesasanpaolo.com




































mailto:josh.cowley@vivideconomics.com
mailto:jason.eis@vivideconomics.com
mailto:thomas.nielsen@vivideconomics.com






https://vivideconomics.sharepoint.com/:p:/s/projects/190703CPP/ESW_9U3EzLVPoiG8VKXlw0QBzt7LoqPcHXE-P4srZC9oyQ?e=vkgBwh
https://vivideconomics.sharepoint.com/:p:/s/projects/190703CPP/ESW_9U3EzLVPoiG8VKXlw0QBzt7LoqPcHXE-P4srZC9oyQ?e=vkgBwh


















https://www.unpri.org/inevitable-policy-response/what-is-the-inevitable-policy-response/4787.article
https://www.unpri.org/inevitable-policy-response/what-is-the-inevitable-policy-response/4787.article















https://www.bankofengland.co.uk/-/media/boe/files/prudential-regulation/letter/2019/insurance-stress-test-2019.pdf?la=en&hash=2F9F25800465DFF2AFA24C5C230D8ADCE6BA5810
https://www.bankofengland.co.uk/-/media/boe/files/prudential-regulation/letter/2019/insurance-stress-test-2019.pdf?la=en&hash=2F9F25800465DFF2AFA24C5C230D8ADCE6BA5810
























http://et-risk.eu/
















































https://www.ipcc.ch/site/assets/uploads/2018/05/SYR_AR5_FINAL_full_wcover.pdf





















mailto:Matthew.Huxham@cpilondon.org



https://climatepolicyinitiative.org/publication/moving-to-a-low-carbon-economy/






https://www.soas.ac.uk/economics/research/workingpapers/file139494.pdf









https://medium.com/climate-policy-initiative-energy-finance/counting-the-cost-of-climate-transition-risk-an-energy-finance-approach-b7355d94f27c
https://medium.com/climate-policy-initiative-energy-finance/counting-the-cost-of-climate-transition-risk-an-energy-finance-approach-b7355d94f27c
https://medium.com/climate-policy-initiative-energy-finance/counting-the-cost-of-climate-transition-risk-an-energy-finance-approach-b7355d94f27c












https://climatepolicyinitiative.org/publication/understanding-the-impact-of-a-low-carbon-transition-on-south-africa/
https://climatepolicyinitiative.org/publication/understanding-the-impact-of-a-low-carbon-transition-on-south-africa/
https://climatepolicyinitiative.org/publication/understanding-the-impact-of-a-low-carbon-transition-on-south-africa/







































mailto:godina@afd.fr
https://www.afd.fr/en/page-programme-de-recherche/gemmes-new-modelling-tool-incorporates-energy-transition





































































mailto:violaine.lepousez@carbone4.com




































mailto:Willemijn.Verdegaal@ortec-finance.com
mailto:Lisa.Eichler@ortec-finance.com

































https://www.ortecfinance.com/en/insights/whitepaper-and-report/quarterly-outlook
https://www.ortecfinance.com/en/insights/whitepaper-and-report/quarterly-outlook


































































https://asset-resolution.com/
























https://www.transitionmonitor.com/



https://data.ene.iiasa.ac.at/iamc-1.5c-explorer/






https://2degrees-investing.org/wp-content/uploads/2017/02/Asset-Level-Data-Market-Report.pdf
https://2degrees-investing.org/wp-content/uploads/2017/02/Asset-Level-Data-Market-Report.pdf






















































http://www.cisl.cam.ac.uk/transition-risk







































mailto:josip.spec@msci.com
mailto:bruno.rauis@msci.com
mailto:david.lunsford@msci.com
http://www.msci.com/esg-investing
https://www.unepfi.org/investment/tcfd/



https://www.fsb-tcfd.org/wp-content/uploads/2019/06/Press-Release-2019-TCFD-Status-Report_FINAL.pdf
https://www.fsb-tcfd.org/wp-content/uploads/2019/06/Press-Release-2019-TCFD-Status-Report_FINAL.pdf
https://www.msci.com/who-will-lead-the-race-to-cut-carbon
https://www.cdp.net/en/companies/companies-scores
https://www.cdp.net/en/companies/companies-scores
https://www.wsj.com/articles/show-us-your-climate-risks-investors-tell-companies-11551349800
https://www.wsj.com/articles/show-us-your-climate-risks-investors-tell-companies-11551349800
https://www.arabellaadvisors.com/wp-content/uploads/2018/09/Global-Divestment-Report-2018.pdf
https://www.arabellaadvisors.com/wp-content/uploads/2018/09/Global-Divestment-Report-2018.pdf
https://www.tcfdhub.org/scenario-analysis/






https://www.unpri.org/climate-change/french-energy-transition-law-global-investor-briefing-on-article-173/295.article
https://www.unpri.org/climate-change/french-energy-transition-law-global-investor-briefing-on-article-173/295.article
https://www.fsb-tcfd.org/
https://www.msci.com/tcfd
https://www4.unfccc.int/sites/NDCStaging/Pages/All.aspx



https://www.msci.com/who-will-lead-the-race-to-cut-carbon









http://www.epo.org/













































https://www.insuranceerm.com/content/galleries/insuranceerm-annual-awards-2020-uk-and-europe-winners/climate-risk-initiative-of-the-year-aviva.html
https://www.insuranceerm.com/content/galleries/insuranceerm-annual-awards-2020-uk-and-europe-winners/climate-risk-initiative-of-the-year-aviva.html
http://www.aviva.com/TCFD
https://www.unepfi.org/publications/investment-publications/changing-course-a-comprehensive-investor-guide-to-scenario-based-methods-for-climate-risk-assessment-in-response-to-the-tcfd/
https://www.unepfi.org/publications/investment-publications/changing-course-a-comprehensive-investor-guide-to-scenario-based-methods-for-climate-risk-assessment-in-response-to-the-tcfd/

























































































































































mailto:Zhe.Wu@msci.com










































mailto:jessie.tung@moodys.com




























































mailto:alexander.hellwig@iss-esg.com






https://www.theguardian.com/us-news/2019/oct/08/california-pge-power-shutdown-wildfire


















https://www.dasinvestment.com/vermoegensverwalter-mark-uwe-falkenhain-nachhaltige-investments-rechnen-sich



https://www.solactive.com/wp-content/uploads/2019/08/Press-Release-Solactive-and-ISS-ESG-create-new-Solactive-ISS-Beyond-Plastic-Waste-Index.pdf
https://www.solactive.com/wp-content/uploads/2019/08/Press-Release-Solactive-and-ISS-ESG-create-new-Solactive-ISS-Beyond-Plastic-Waste-Index.pdf



























http://www.reprisk.com/












mailto:stella.kenway@repriskcom
mailto:alessandra.oglino@reprisk.com
mailto:gina.walser@reprsik.com
https://papers.ssrn.com/sol3/papers.cfm?abstract_id=3004689
https://www.bcg.com/publications/2019/asset-managers-seize-lead-sustainable-investing.aspx
https://www.bcg.com/publications/2019/asset-managers-seize-lead-sustainable-investing.aspx
https://us.allianzgi.com/en-us/institutional/sustainability/sustainable-ideas/how-do-esg-factors-impact-portfolio-performance
https://us.allianzgi.com/en-us/institutional/sustainability/sustainable-ideas/how-do-esg-factors-impact-portfolio-performance
https://www.investmentbank.barclays.com/content/dam/barclaysmicrosites/ibpublic/documents/our-insights/esg/barclays-sustainable-investing-and-bond-returns-3.6mb.pdf
https://www.investmentbank.barclays.com/content/dam/barclaysmicrosites/ibpublic/documents/our-insights/esg/barclays-sustainable-investing-and-bond-returns-3.6mb.pdf
http://www.gsi-alliance.org/wp-content/uploads/2019/03/GSIR_Review2018.3.28.pdf
https://www.lazardassetmanagement.com/research-insights/lazard-insights/green-bonds-growing-role-in-esg-investing



https://www.lazardassetmanagement.com/research-insights/lazard-insights/green-bonds-growing-role-in-esg-investing
https://www.unpri.org/pri/an-introduction-to-responsible-investment/what-are-the-principles-for-responsible-investment
https://www.unpri.org/pri/an-introduction-to-responsible-investment/what-are-the-principles-for-responsible-investment
https://www.investopedia.com/terms/s/shariah-compliant-funds.asp



https://www.unepfi.org/fileadmin/events/2009/roundtable/WS14McQuillen.pdf
https://www.sustainalytics.com/esg-investing-news/morningstar-acquire-stake-sustainalytics/
https://ir.moodys.com/news-and-financials/press-releases/press-release-details/2019/Moodys-Acquires-Majority-Stake-in-Vigeo-Eiris-a-Global-Leader-in-ESG-Assessments/default.aspx
https://ir.moodys.com/news-and-financials/press-releases/press-release-details/2019/Moodys-Acquires-Majority-Stake-in-Vigeo-Eiris-a-Global-Leader-in-ESG-Assessments/default.aspx
https://www.lseg.com/resources/media-centre/press-releases/proposed-all-share-acquisition-refinitiv-create-financial-markets-infrastructure-leader-future
https://www.lseg.com/resources/media-centre/press-releases/proposed-all-share-acquisition-refinitiv-create-financial-markets-infrastructure-leader-future









http://www.gsi-alliance.org/wp-content/uploads/2019/03/GSIR_Review2018.3.28.pdf



https://corporate-citizenship.com/2019/03/26/message-to-the-sceptics-sustainability-is-the-future-of-investing/
https://ftalphaville.ft.com/2018/12/06/1544076001000/Lies--damned-lies-and-ESG-rating-methodologies/



https://www.ipe.com/investment/asset-class-reports/small-and-mid-caps/esg-awareness-grows/10033571.article



https://europa.eu/rapid/press-release_IP-19-1571_en.htm
https://www.greenbiz.com/article/us-congress-just-held-its-first-hearing-esg-issues-whats-next
https://www.unpri.org/credit-ratings/esg-credit-risk-and-ratings-part-3-from-disconnects-to-action-areas-/3996.article
https://www.unpri.org/credit-ratings/esg-credit-risk-and-ratings-part-3-from-disconnects-to-action-areas-/3996.article
https://www.fitchratings.com/site/pr/10058528
https://www.spglobal.com/ratings/en/products-benefits/products/esg-in-credit-ratings
https://www.ft.com/content/c1f29e0c-6012-3ac5-9a05-13444b89c5ec



https://www.ssga.com/investment-topics/environmental-social-governance/2019/03/esg-data-challenge.pdf



https://papers.ssrn.com/sol3/papers.cfm?abstract_id=3438533



https://www.issgovernance.com/solutions/governance-advisory-services/
https://www.issgovernance.com/solutions/securities-class-action-services/
https://www.issgovernance.com/solutions/iss-analytics/voting-analytics/
https://en.wikipedia.org/wiki/Thomson_Reuters
https://en.wikipedia.org/wiki/S%26P_Dow_Jones_Indices




























































http://ghgprotocol.org/
https://financial-dictionary.thefreedictionary.com/debt
https://financial-dictionary.thefreedictionary.com/Repayment



https://carbonaccountingfinancials.com/
























https://www.fsb-tcfd.org/publications/final-recommendations-report/
https://www.fsb-tcfd.org/publications/final-recommendations-report/



mailto:Ekaterina,%20email:%20Reshetnikova@eco-act.com

























































mailto:maximilian.goergen@wiwi.uni-augsburg.de
mailto:marco.wilkens@wiwi.uni-augsburg.de



https://carima-project.de/en/

































http://mba.tuck.dartmouth.edu/pages/faculty/ken.french/data_library.html
https://www.aqr.com/Insights/Datasets/
























mailto:michel.cardona@i4ce.org
https://fr.reuters.com/article/bankingfinancial-SP/idUKL3N27N41U


































































































































