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Disclaimer

¢KA&d NBLRNI NBFESOGa | aiddzRe o0 kbBatived d e EndepehdSniNIF 2 NY
non-profit think tank working to align the financial sector with international climate gadl#he request of the

bS¢g ,2N] {dGFGS 5SLI NI YS yThe Qwkly usSes gettafh@kthotlologies Mlddal@ead 0 o 5
from the 2019 Schedule D of 250 New York domestic insufidrs.purpose of the report is to provide an example

of a toolthatinsurers can use to assabeir transition risksas well amvestmentrelatedstrategieshat insurers
canimplementto mitigatethoserisks DFS expressly disclaims legal liability and/or responsibility for reliance on
information or datacontained in this report. f5 C{ NXOSA@Sa || CNBSR2Y 2F LyT2N
an individualA y & dzZNB ND a Rt tiiat DFScohsidérs Subjedt8d_FDIL under the New York State Public
Officers Law, DR8Ill assert exemptions under FOIL that é®@ms applicable in response to that request to
protect the confidentiality of the data, and notifize insurerof such requst.

Executive Summary

Climate change poses wiglanging and material risks to the financial systefthis is especially true for ¢h
insurance industry, where the physical and transition risks resulting from climate change affect both sides of
A Y & dzNIBndisbeet ssets and liabilitigsas well as their business model€limate change also presents
tremendous opportunities for ingers, which play a critical role in the management of climratated financial

riskso & O f Ask&t iil tBeir capacity as risk managers, risk carriers, and investors.

DFS recently issugatoposedGuidance for New York Domestic ursrs on Managing the Financial Risks from
Climate Changewhich highlightsthe importance for insurers to consider the impact of both physical and
transition risks on their assets and liabilitie’ss a general matter across thrdustry, the impact of dmate change

2y AYadiNBNEQ Ay@SadySyida NBOSA@Sa fSaa | ddSydow-2y (K
carbontransition risls are less understood tharlimaterelatedphysical risks

Tosupport insurersn their efforts DFS asked 2DII to analyze the transition risk exposure of New York domestic
AYyadzaNENBR O6GAYyadZNENBEOD o0FaASR 2y (K 2018 §ctebluledD datdggaRed O 2 N1
on the methodologiesused in the Study, the data shows that, in the aggregate A Yy A dzZNSENB Q | 4a$S
meaningfully exposed to transition risksThere areseverakools available tinelpinsurersanalyzetheir transition

risks and inform actions thathey can take to mitigatehem.! The Study providesne example andalsooutlines
investmentrelatedstrategieshat insurers can considéo mitigatetheir transition risk exposureDFS recognizes

that climate risks are one of mgrfactors includingfinancial returns and risk contrglghat an insurershould
considerwhenmaking investment decisions.

Physical and TransitioRisks from Climate Changére Accelerating

Climaterelated natural disasters have continued to worsengicentyears The number of billiordollar disasters
in 2020was twicethe average number of annual billiatollar disasters for the 2010s, and more tharee times

the corresponding figure fahe 2000s> At the current rate, w are likely to reach the.2°Cwarming limit the

preferred goaket forth in the Paris Agreemerinh less thara decadé’

While the physical risks from climatehange continue to worserrjsks arising out othe low-carbon transition
are also acceleratingas a result ofthree primary transition risk drivers: policy and regulation changes, lew

I Climate scenario analysiRrinciples for Responsible Investment, accessed on May 25, 2021.

2 National Oceanic and Atmospheric AdministratiBillion-Dollar Weather and Climate Disasters: @@w, accessean
March 15, 2021.

3 Hausfather Z.,Analysis: When might the world exceed 1.5C and 2C of global warnDeg&mber 4, 2020.



https://www.dfs.ny.gov/industry_guidance/climate_change/guidance/ny_domestic_insurers_managing_fin_risk
https://www.dfs.ny.gov/industry_guidance/climate_change/guidance/ny_domestic_insurers_managing_fin_risk
https://www.unpri.org/climate-change/climate-scenario-analysis/3606.article
https://www.ncdc.noaa.gov/billions/
https://www.carbonbrief.org/analysis-when-might-the-world-exceed-1-5c-and-2c-of-global-warming

carbon technology advancement, and changing public sentiment and demand pattefii@most recent global
energy roadmapf the International Energy Agendy{E/), which is used by counas and corporations to plan
for energy investment$forecaststhat coal, oil and gas demand will fall by8%, 75%and 55%respectively
between2020 and2050° Examples of key milestones in the IEA pathwayrtet-zeroemissionsncludeensuring
that all new buildings are zeroarbonreadyandthat 60% of global car sales are electric by 2030.

Insurers may be exposed to thesansitionrisks as well as th@pportunitiespresented by these risken the
asset sidehrough their holdings of corporateonds and equitiesOnthe policy and regulation fronthe U.S. has
rejoined the Paris Agreememwhose goal is to keep global temperature risethis centuryto well below
2°Cabove preindustrial levels As ofMarch 2021, ten G20 jurisdictions havenaunced neizero greenhouse gas
emission target$. Multiple countries and the State of California have plans to ban gasoline cairstile coming
decades. Further policy changes are likely in the pipelisach as the introduction of a national carbpricing
systemin the U.S. and more countries banning fossil fuel cars and®vans

Innovation inlow-carbon technologiess also growing rapidlyThe IEAexpects renewables to overtake caaid

become the largest source of electricity generation worldysupplyngone-it KA NR 2 F (G KS , by2 NI

2025° The lifetime ownership cost of electric vehicles for mosidelsin the market right now ispproximately
$6,000$10,000 lesghan the cost of owningyasoline card® Public sentiment on clima& change has shifted
significantly over time as wellAccording to 2020Yale University survey, 63% of U.S. adalésworried about
global warming compared to 52% in 20't4 There has also been a proliferation in climateelated lawsuits
worldwide, with 1,763 casepending & of March 2021*2

Responding to the change in public sentimemany corporations have made net zero carbon emission pledges
As of September 2020, more than 1,100 businesses with a combined revenue of over $11.4 trilliongjettoival
more than half of the L& GDP) have pledged to be net zero by the end of the cenwitli the majority aiming
for 20501° Asset owners, asset managers, and banks have made similar pledges.Net Zero Asset Owner
Allianceis comprisedf 35 insttutional investors including sveral insurersyith asses under management of
$5.5 trillion that have committed to transition their investment portfolios to net zero by 2050/hile net zero
commitmentsare not the same asctions, theyare a good indiation ofwhere the market i©ieaded

“Rathi., Aetal,¢ KS 2 2NIf RQa ¢ 21J 9y S NBzZero EASiyi@BbombesgGregn/ May 18020 b S
5Net Zero by 205@ A Roadmap for the Global Energy Sectie International Energy Agency, May 2021.

8The Inevitable Policy Response 2021: Policy ForeRdntiples for Responsible Investment, March 17, 2021. These
countries are Argentina, Brazil, Canada, China, France, U.K., Germany, South Africapdepandthe E.UAs of 2020,

more than 900 cities have net zero targets as well.

7Calma, JThe UK moves up deadline to ban the saleanfibustionengine vehiclesThe Verge, November 17, 2020.
Governor Newsom Announces California Will Phase Out Gas$tiwered Cars & Drastically Reduce Demand for Fossil
CdzSt Ay [ I fAFT2NY Al Q& CAdod Beptemberi23,20200 / f AYF GS / KIy3S

8 The Inevitable Policy Response 2021: Policy ForeRentiples for Responsible Investment, March 17, 2021.

9 Rerewables 202G Analysis and forecast to 202Hternational Energy Agency, November 2020.

¥ Harto, C.Electric Vehicle Ownership Costsd@@ Q& 9 f SOGNAR O + SKA Of S& , ComstinieNRepoftsg  { | O

October 2020.

I yale Climate Opinion Maps 2QXale Program on Climate Change Communicatione®éerr 2, 2020Yale Climate

Opinion Maps U.S. 2014Yale Program on Climate Change Communication, April 6, 2015.

12 ClimateChange Litigation DatabaseSabin Center for Climate Change Law at Columbia Law School and Arnold & Porter,
accessed on March 23, 2021.

13Net Zero Asset Managelsitiative Triples in Assets Under Managemeist43NewAssetManagersCommit toNet Zero
Emissions goaNET ZERO ASSET MANAGERS INITIATIVE, accessed on March 29, 2021

MUNITED NATIOMSONVENED NZERO ASSET OWNER ALLJANCEnvironment Progname Finance Initiative,

accessed on March 29, 2021.



https://www.bloomberg.com/news/articles/2021-05-18/the-world-s-top-energy-agency-reckons-with-net-zero-emissions?sref=xP3cBXbk
https://www.iea.org/reports/net-zero-by-2050
https://www.unpri.org/inevitable-policy-response/the-inevitable-policy-response-2021-policy-forecasts/7344.article
https://www.theverge.com/2020/11/17/21572312/uk-ban-combustion-engine-vehicles-sale-electric-cars
https://www.gov.ca.gov/2020/09/23/governor-newsom-announces-california-will-phase-out-gasoline-powered-cars-drastically-reduce-demand-for-fossil-fuel-in-californias-fight-against-climate-change/
https://www.gov.ca.gov/2020/09/23/governor-newsom-announces-california-will-phase-out-gasoline-powered-cars-drastically-reduce-demand-for-fossil-fuel-in-californias-fight-against-climate-change/
https://www.unpri.org/inevitable-policy-response/the-inevitable-policy-response-2021-policy-forecasts/7344.article
https://www.iea.org/reports/renewables-2020
https://advocacy.consumerreports.org/wp-content/uploads/2020/10/EV-Ownership-Cost-Final-Report-1.pdf
https://climatecommunication.yale.edu/visualizations-data/ycom-us/
https://climatecommunication.yale.edu/visualizations-data/ycom/
https://climatecommunication.yale.edu/visualizations-data/ycom/
http://climatecasechart.com/about/
https://www.netzeroassetmanagers.org/net-zero-asset-managers-initiative-triples-in-assets-under-management-as-43-new-asset-managers-commit-to-net-zero-emissions-goal
https://www.netzeroassetmanagers.org/net-zero-asset-managers-initiative-triples-in-assets-under-management-as-43-new-asset-managers-commit-to-net-zero-emissions-goal
https://www.unepfi.org/net-zero-alliance/

/] ftAYFGS wAhala KFE@S alyAFSauSR Ay GKS CAylyoO

These transition risk drivers can lead stranded assetswhichda (4 dzN} 2dzi (G2 06S 62NIK S
result of changesasi 2 OA | G SR g A (i K (i R°STheSofabvislfedof sitaNdegssetsairasg ypsréam

energy, power generation, industry and buildings under a delayed policy action schaarizeen estimatedt

$20 trillion® The impacts of transition risttrivershave manifested themselves in the financial markgassil

fuel companie® & ha&esjgaificantly underperformaelative torenewable companies in the past few years

while loan spreadgor new coal minefave risen by 65%n the last decadecomparedto the previous one’

Rating agencies have taken notieéth S&P downgrading several oil producbesause ot AN 6 A Yy 3 NA a ]
SYSNHe GNIXyaAaAdAzy RdiK2&as ORinsiici§fifaSiang to ynHigate theéseg mbks.
Institutional investorslike BlackRock® the largest U.S. pension fur@alPER8and the largest U.K. corporate
defined benefit pension schen®&T Pension Schertalsoview climate risks as investment risks

U.S. federal financial regulators have started to focus lanfinancial risks from climate chang&he Federal

Reserve Boartecentlycreateda Supervision Climate Committee aadrinancial Stability Climate Committé&e.

Globally, central banks and financial supervisors have continued to strengthen their wdrknate changeThe

Network of Central Banks ar@lpervisors for Greening the Financial Systein b D Ka§ % tmembers and4
observers as of April 2022. The U.K. and New Zealand governments have mandttatilarge financial
institutions and listed companies provide climaterelated financial disclosires in accordance withthe
recommendations ofhe TaskForceon Climaterelated Financial Discloswgé a ¢ / % Biranciél supervisotike

the Bank of England and the European Central Baaklsoincreasngly turning to scenario analysis and stress
GSadGAy3 G2 3I+dAS FANNYAQ SELRAaAMZRBE (2 GKS FAYIFYOALf N

Methodology

2Dllanalyzed theequity and corporate bond investmenportfolios of 250 insurersincluding health, life, and
property and casualty insurersbased on their 2019 Schedule D daténsurers that held only assétacked
securities, government bonds, atwd mortgage securities as of 201@re not covered by the analysis. While

15 Carbon Tracker Initiativ&gtranded AssefsAugust 23, 2017.

6STRANDED ASSETS AND RENEWABWESeenergy transition affects the value of energy reserves, buildings and
capital stock International Renewable Energy Agency, July 2017.

17 Calculated with data from Google Finance éRenewable Energy Producers FGlobal X by Mirae Asset, accessed on
March 24, 2021. Webb, DCost ofcapital for coal soars as renewables debt costs continue toReBponsible Investor,

April 19, 2021.

¥8The Big Picture on Climate RiS&P Global, aessed on March 24, 2021.

¥ £} Olwz201Qa Df 20l NetBib:S Odmialy @HrodcBlackRack GliEnSL®tter, accessed on March 22,
2021.

20 Climate ChangeCalibrnia Public Employees' Retirement Systewcessed on May 19, 2021.

21BT Pension Schemgsponsiblenivestment Transparency Report 2020

22 Kevin Stiroh to Step Down as Head of New York Fed Supervision to Assume New System Leadership Role at Board of
Governors on Climatéederal Reserve Bank of New Yddquary 25, 2021Governor Lael Brainay@inancial Stability
Implications of Climate ChangBoard of Governors of the Federal ReseBystem, &'Transform Tomorrow Taay" Ceres

2021 Conference, Boston, Massachusetts (via wehddstich 23, 2021

2Membership of NGFSletwork for Greening the Financial System, accessed gnl@a2021.

24Holger, D.gt. al, U.K. Requires Companies to Report on Climate Change by\&@H5Street Journal, November 9
2020;AzizuddinK.b Sg %Sl f I yR 6S02YSa ¢g2NIRQa FTANBUO éResponsbl@ (2 Ay
Investor,September 15, 2020.

25The Bank of England is restarting the Climate Biennial Exploratory ScétE&§ Bank of Englandyovember 13, 2020.
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https://carbontracker.org/terms/stranded-assets/
https://www.irena.org/-/media/Files/IRENA/Agency/Publication/2017/Jul/IRENA_REmap_Stranded_assets_and_renewables_2017.pdf
https://www.irena.org/-/media/Files/IRENA/Agency/Publication/2017/Jul/IRENA_REmap_Stranded_assets_and_renewables_2017.pdf
https://www.globalxetfs.com/funds/rnrg/?utm_source=google&utm_medium=cpc&utm_content=rnrg&utm_campaign=search&gclid=CjwKCAjwxuuCBhATEiwAIIIz0cnGT3_oOfhV_x3Gi64QcbBrRvBs-_OuR8JU3f-D-OknrzEXFSqS5RoCOFEQAvD_BwE
https://www.responsible-investor.com/articles/cost-of-capital-for-coal-soars-as-renewables-debt-costs-continue-to-fall
https://www.spglobal.com/en/research-insights/featured/the-big-picture-on-climate-risk
https://www.blackrock.com/corporate/investor-relations/blackrock-client-letter
https://www.calpers.ca.gov/page/investments/sustainable-investments-program/climate-change
https://stpublic.blob.core.windows.net/pri-ra/2020/Investor/Public-TR/(Merged)_Public_Transparency_Report_BT%20Pension%20Scheme_2020.pdf
https://www.newyorkfed.org/newsevents/news/aboutthefed/2021/20210125
https://www.newyorkfed.org/newsevents/news/aboutthefed/2021/20210125
https://www.federalreserve.gov/newsevents/speech/brainard20210323a.htm
https://www.federalreserve.gov/newsevents/speech/brainard20210323a.htm
https://www.ngfs.net/en/about-us/membership
https://www.wsj.com/articles/u-k-requires-companies-to-report-on-climate-change-by-2025-11604964183
https://www.responsible-investor.com/articles/new-zealand-becomes-world-s-first-country-to-introduce-mandatory-tcfd-disclosure
https://www.bankofengland.co.uk/news/2020/november/the-boe-is-restarting-the-climate-biennial-exploratory-scenario
https://www.ecb.europa.eu/press/blog/date/2021/html/ecb.blog210318~3bbc68ffc5.en.html

those three types of fixed income securities aret immune to transition risk® their transition risks arenuch
less sever¢han those affectinghe energy, utilities, manufacturin and transportation sectors that are the focus
of the SQudy. Of the more than130,000 individual securities analyzegarly 125,0000r 95% were successfully
YI §OKSR 6A0GK H5LLQE FAYIFIYOAILfT RIFEGF®

The Studyprovidesan exampleofali 2 2t G KIF G OFy 65 dza SR ( fandinfoimfa@onS Ay a
that insurers can take to mitigatehem. As the datas from 2019, the resultsare not intended toreflect the

current transition risk exposuref insurers. The exposure and scenario analysis inShuely isbased on the open
sourceParis Agreement Capital Transitiéssessmern(tPACT4 model whichhas been used by more th&000

financial institutions, governments, supervisory authorities, and industry associatibhe modehssesses the
alignment of investor@nd banks§portfolios with different climate scearios ranging from businesasusual to
aligmmentg A G K G KS t I NX &l f! INEBRMESIpSIE undlerstahdid extent to whichfinancial

portfolios may beexposed to transition riskarising fromthose scenarias Not preparing for the transiton

today may increase future losses

PACTA provides five-year forward-looking, bottomup analysighat looks at theinvestment and production

plans of investee companies &te physical asselevel, and consolidates tht information to identify the energy
transition profile of the companies and their related financial instrumentsThe model measures what
companies are doing in terms of their capital planning for the next five years, not what they have pledged to
do. PACTA compares what needs to pap in specific sectors to decarboniire accordancewith the Paris
Agreementwith the companieQ LJih thgéa sector®verthe next five years. The results are gimnsector

and sometimesby technology within a sector. For examplethe transition rgk exposure ofan insuref a
investmens in the oil and gasndustry depends onthe amount ofoil and gasthat companies in the insur@
portfolio plan toprodua. For thepower sector,the exposure depends on the amount @newables relative to

the amouwnt of coalor oil or gasbased electricitghat the investee companigglan toproduce.

The PACTA model is available for corporate bonds and listed equity portfolensd coverseight of the most
carbon intensive sectors in the economyoil and gas, coalmining, power generation, automotive, aviation,
shipping, cement and steel(the ¢ ! / ¢! & STogethdlEhey abe responsible for over 75% of all
CQ emissionshy companies representeith the global equity and corporate bonasarkets?® In each of thee
sectors, PACTA focuses on the part of their value chain with the highesttimgaoms of CQemissions.For
example, in the oiand gas sectarthe focusis on upstream activities related to productipwhile in the power
sectorthe focusison powe generation and related sources of energy.

Climate Scenarios Used in the Study

The scenarios used the PACA analysisare:
a. ForFossil FueProductionand PowerGeneration
The following scenarios are taken frdahe IEA &orld Energy OutlookVEQ) 2020 publicatior?®
i. Current Policy Scenari@CPS): This is a businessisual scenario basedngolicies that
currently exist.It equates roughly to #3.2°C globahveragetemperature rise by 200.

26 For moe information on the transition risks of these securities, €e@ik, Set. al, This Changes Everything: Climate
Shocks and Sovereign BontidF Working Paper, June 5, 203@hwartzkopffF.,et. al, Soveeign Rating CutS€oming to
Those Who Ignore the ClimgtBloomberg Green, March 17, 2021; St. PeteiCEnateRelated Muni Bond Risk: A Q&A
with BreckinridgeCapital AdvisordUniversity of Pennsylvania Wharton Business School, January 8 a2@Reid, B.,
Measuring Climate Risk in Real Estate PortfpMSCI, dy 8, 2020.

2TPACTA / Climate Scenario Analysis ProgeeDegrees Investing Initiative, accessed on May 19, 2021.

28 This higHevel estimate by 2Dl is based on the World Resources Ingiitdte 3 NB S y migsimis Hatad I a S
22World Energy Outlook 202Mternational Energy Agency, October 2020.
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i. Stated Policy Scenari(STEPS): This scenario assumes that announced policies will be
implemented in the future.lt equates roughly to a 2.7°C glolaaleragetemperature rise by
2100.

iii.  Sustainable Developmé Senario (SDS): This scenario looks to achieve the goals set out in
the United Nations Sustainable Development Goals equates roughly to a 1.762°C global
average temperature rise by 210Thisscenario is Parisligned

b. ForAutomotive:
The fdlowing scenarios are taken frorhe IEA) &nergy Technology PerspectiveéETR) 2017
publication®

i. Reference Technology ScendiiT'S): This is a businesdaisual scenariolt equates roughly
toax eCdylebahverageemperature rise by 2070.
i. 2Degrees Scenari@DS): This scenario aims to limit globatragetemperature rise to 2°C
by 2100.
iii. Beyond 2 Degrees Scenafi®?DS): This scenario aims to limit global average temperature
XKL.75°C by2100. Thisscenario is Parisligned

Low-carbontechnology pathways to achieve the 2 Degrees Scenario haveewsut established for the steel,
cement, aviation, and shipping industriesAs a resultthe Sudy merely analyzed y & dzhings @ thee
industries as a percentage thfeir overall equiy and corporate bongortfolios.

Analysis Findings
The Sudy shows that

1T bSs
sectors.

C2N] R2YS&0AO in2glandaNianiigill ekpbird f Garbényinieasive
f Thefive-year forwardHooking capital plans omostA y & dzNB NBAcOmpange@idhasi Setors

were not Parisaligned except fornatural gas production, natural gaired power generation, and
electric vehicleproduction.

1 InmanyOl aS &3 A Y a dakk: NBs@arilgniedittaniatke Benchmari (i.e. Bloomberg
Barclays Global Aggregate Corporate Bond [fdexcorporate bonds anMSCIAIl Country World
Index? for equities.

Carbon intensive sectorsnake upabout 11% of alk y & dzAsBetsiii @juities and fixed incoméinclusive of
government bonds and other fixed incoraecurities), or 17.2% of their holdings in equities and corporate honds

[ ATS AYy&adaNBENBQ SELR&dNB (2 (KSaS & Swhidhavhsmuch jargehdnS A NJ O
the corresponding expure of P&C and health insurers. This is duarge parttof A TS XrgaiedzipBshid@ Q

to power generation This is not surprisingiventhat electric utility companies have lortated assets funed
throughthe issuance oong-dated bondswhichY I § OK G KS f 2y 3 RdzNlitiésA PhicaB Fe f A T
seen inFigure 0.Jand Figure 0.2

30 Energy Technology Perspectives 20hfernational Energy Agency, June 2017.
31 Bloomberg Barclays Global Agg Corporate Total Return |Bi@amberg
32 MSCI ACWMSCI.
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Figure 0.2Percent Distribution of Investment Valughe PACTA Sectors

Exposure to highcarbon technologievariesdramaticallyamongindividual insurers Figure 0.3howsA Yy & dzNB NA& ¢
holdings in fossil fuglroductionas a percentage of their corporate bond anduigyg portfolios. Each vertical line
represeris one insurer.The color of the line reflects the insance segmeng Health, Lifepor P&C While most
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insurers had singlaligit exposures to the fossil fuel sectormultiple P&Cinsurersand a few Life insugrs had
exposures that weresignificantly higher. One Life entitywas exposednore than 50% and one P&C entityas
exposedmore than 40%n their corporate bond portfolioswhile one P&C insurer haall its equity investmerd
in the fossil fuel sector.

100%

50 Corporate Bonds Equities

40.0% 5%

30.0%
50%
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10.0%
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Figure0.3.t SSNJ / 2 Y LJ- N HoRliyigsi? FbssiLFyidroahcBoNEoal, Oil, and Gas Productias)a
Percentage of th€orporate Bond and Equity Portfolios

Going beyond the percentage holdings of carbon intensive sectors, the pictin@ dzNBENE Q Ay @S &G Y S\
and lowcarbon technologie@ (i S OK y 2,4 seediable (Y )lamt their alignment with the Paris Agreememas
somewhat mixed For fossil fuelproduction, while the five-year capital plans ofgas productionby the
companies that insurers invested inwere Parisaligned,the five-year capital plans of coal and oil production

were not. Forexample, the alignment of coal production in they” & dziddsdxake Qond portfoligrelative to the
variousclimate scenarios is shown fingure 04.

Figure 0.4depicts the production volume trajectory metricwhich measure the alignmentof alLJ2 NIl F2 f A 2
projected production volumever thenextfive yearswith the production volume ranges set as targigtdifferent

climate scenariosTheY-axis shows the normalizggtoductioncapacity planned for the nefive years with the

current capacityepresentedas 1. Thesolid linein the figurerepresensthe change in production volume of the

A Y & dzZNB NI &hilel i Maitddirfe kpPeserts the change in production volurma the market benchmark
(i.e.,Bloomberg Barclays Global AggateCorporate Total Return Indéar corporate bonds antMSCI All Country

World Indexfor equitieg, between 2020 and 2025The coloed areasrepresent theproduction volume anges

that are compatible withdifferent climate scenari® The colored area(s}hat any givenproduction volume
trajectoryfalls inindicatesthe climatescenariowith whichthat production volume is alignedAs shown irFigure

0.4, the five-year capita plans of coal productiod & A Yy & dZNBENAR Q Ay O&8ignéd®ith a &B2°C LI y A €
scenario.

High-Carbon Technologies Low-CarbonTechnologies
Power Generation | Coal, oil, and ga$ired power plants Renewable power (solar, wind)
Transportation Internal combustion engine vehicles Hybrid and electric vehicles

Table 01. Technology Mix High- and LowCarbon Technologies f@arbon Intensive Sectors
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The amount of coal productior|
£f20 GSR
corporate bond portfolios
based on their holdings, based
on the fiveyear capital plan of
the investee companies.

The amounof coal production
of the marketbenchmak.

Coloredareasdenotethe
production volume ranges that
are compatible witkdifferent
climate scenaris.
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Figure 04. Alignment of Coal Production in the Corporate Bond Portfolio Relative liBARHEransition Scenarios

For power generation, the technology mix and fivejected trajectories oproduction volume fohigh- and low
carbon technologiesverthe next five yeare groduction volume trajectories tell a similar story Insurerswere
overinvested in coal andoil-fired power generation and underinvestd in renewables while their investments
in gasfired power generationwere Parisaligned (seeFigure 05). For coalfired power generation, while the
rate of reductionby the utility companiesthat insurers invested invas fast enough to be Paraligned (see
Figure 0.9, the sizeof coalfired power generationrelative to other forms of power generationwastoo large
to be Parisaligned(seeFigure (5). See the box below facomparisorof the different metricsused to measure

climate scenario alignment.
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Technology Mix for the Power Sector Technology Mix for the Power Sector
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Figure0.5. High-Carbon and LovCarbonTechnology Mix for the Power Sector

Coal-Fired Power Capacity in the Power Sector Coal-Fired Power Capacity in the Power Sector
(Corporate Bonds}) (Equities)
1.04
102 1.025
g z
g g
8 1.00 @
= O 1.000
5] o
N [0}
X ©
g 0.98 g
z 2 0975
0.96

0.950
2020 2021 2022 2023 2024 2025
Year

2020 2021 2022 2023 2024 2025
Year

SDS STEPS CPS
a ———— LYy &dzNBNAC
HKH ¢ ?200'2'7°CT2'7°C'3'2° Codmme- Market benchmark

Figue 0.6 CoalFired PoweProduction Volum@&rajectories Relative to Climate Scenarios

For transportation, although insurers invested sufficiently in electric vehicles to be Patigned, hey
underinvested in hybrid vehicles and overinvested in internal combustion vehicles.

When insurers underinvest in lovgarbon technologies, they miss out on many ofettopportunities that arise
from the transition. Thismeans that thepotential loss in returns from carbdntensive technologies are unlikely
to be offset by the potential increase in returns from lgarbon technologies.
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Table 0.2summariesy a dzNJé&Enénts Anyhighand lowcarbon technologies and their alignmenttiithe

Paris Agreement. C2 NJ SEI YLX S F2NJ O2I f L2 6 SNJ ASYSNI A2y o
D21 f éka/ 2NLI2NF GS 02y R ateégatiodoficda? powedzgeKetatiotoSdwatarbonlipvwer]
generationplanned by the investee companies ididzNB NE Q 02 N1J2 Ndvas ®o highto/be Parii2 NJi F 2
Ff Ay SRWe GgESeN®SH dzy RSNI aLYLX ASR ¢SYLISNI GdzNE 068 t NBF
02y RA¢ YSE YENRKRAEZQGXNKY @2 dzYS LI | yY SR o0dwergghdratidhBoNE Q A
the nextfive years is sufficiently small relative to thatal amount of electricity that can be generated by coal to

be Parisaligned The two metrics (technology immand production volume trajectoryillustrate different aspects

of climate scenario alignment and carovide different answers. Thebox below entitled éDifferent Metricsof
Measuring Climate Scenario Alignmg&ptovides a more detailed explanation diet difference.

Technoloay Mix TemperatureScenario ParisAlignment of
Technology MiRelative . 9y with whichProduction Production Volume
. Relative to Market : . . )
to Paris Goal Benchmark Volume Trajectorys Trajectory Relative to
Aligned Market Benchmark
Corpaate . Corporate o Corporate o Corporate -
bonds Equities bonds Equities bonds Equities bonds Equities
Coal production >3.2C >3.2C Worse Worse
. : 2.7
Oil production 2.7-3.2C 3.2C Better Worse
Natural gas <C <C Better Worse
production
Coal powe Too much | Too much Slightly Slightly <>C <<2°C Similar Better
generation more less
el power Too much | Too much Slightly Slightly >3.2C >3.2C Worse Better
generation more less
Natural gas
power Sufficient | Sufficient Similar Similar <C <>C Can be Can be
X greater greater
generation
Renewable
power Too little Too little Less Similar >3.2C >3.2C Similar Worse
generation
Electric vehicles| Sufficient | Sufficient Similar Similar | 1.752°C | 1.752°C Similar Similar
Hybrid vehicles | Too little | Too little Less Less >3.2C >3.2C Similar Similar
Internal . .
combustion Too much | Too much Slightly Slightly 2.7-3.2C el Similar Similar
: . less less 3.2C
engine vehicles

Table0.2. Summary of Technology Mix and Production Volume Trajectory Alignment Relative tosthe Pari

Agreement Goal and Market Benchmarks
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DIFFERENT METRICS OF MEASURING CLIMATE SCENARIO ALIGNMENT

The technology mix metricna the production volume #&jectory metric both provide an indication of how
Ff A3ySR (KS Ay@SaiSS O2YLIyASaQ OFLRAGEHE LXIya
differ in that the technology mix metric is a measure of the relativ@ants invested in differernclimate-
NEf SOFyid G§SOKy2t23ASa gAGKAY Ly Ay@Saitz2NRa L1
whether the rate of change in the production amount is sufficient to meet the Sustainable Development
Scenario. Fagxample, it is possible thaenewable power generation makes up a large portion of an
AYy@Sait2NRa LRNILITF2f A2 NBf I (A @Silting th a aoktfolid thay'is dlighed Svigh:
the Sustainable Development Scenario from a technofoyperspective. Yet the rate of increase of
renewable power generation may be too small to meet the same scenario from a production volume
trajectory perspective.

Translating this to monetary terms, if the economy were to follow the Sustainable Devehb@renario,
0KSY (GKS LIR26SN) ISYSNIGA2Y LRNIA2Y 2F (KS Ayada
upside from the investment in renewable power generation would be limited. In other words, there wot
be an opportunity cost as the investis not financing the required increase in renewables.

The global economyeflected by the equit and bond marketss not yet Parisaligned. In that case how much

room is there for insurers to adjust their investmerasd reduce their transition risk exysure? This can be
analyzed by comparing the alignment of their investmewtith those of market benchmarks. On power
generation, insurerainderinvested inrenewables compared to the market benchmark for corporate bonds.
Therefore, evetthe simple act bbringing thar portfolios in line with market benchmaskvould reducei y & dzNB N& ¢
transition risk exposureThis is especially true for coal production in both corporate bond andemyiéstments,

where the production volume trajectoriesvere aligned wih a >32°C world and worse than the market
benchmarks?

To help insurergssess, andevelop strategies to mitigateéheir exposure to transition risks, DFS also requested
that 2Dl generaténdividualreports for insurers covered by ti&udy, whichwill be shared with eachsuchinsurer.
Any insurer can create its own report by uploading its bond and equity positions into thesopece PACTA
model In addition tothe analysisset forth in the Sudy, indivdual repors include information on investee
companies that have the biggest influence lory’ A Yy faifliBONETEnology mix and production volume
trajectory. This information could help amsurer in its efforsto mitigate its exposure to transitiorisks such as
identifying priorityinvestee compaiesthat are most misaligned with a°Z scenaridor potential engagementas
described below

Strategies for Mitigating Transition Risks

Insurers can usgeveralinvestmentrelated strategies to mitigte their exposure to transition risksicluding:

- Divestment selling instruments from issuers in carbon intensive sectors who are not making the low
carbon transition or are not transitionirfgst enough.

33 Obviously, an investment de@s requires many considerations, including price, liquidity, and dgsgtity matching,
which may prevent insurers from matching the market benchmark.
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- Investment:investing inssueravhose businesss support the lowcarbon transitionsuch as renewables
and electric vehicles, dan their suppliers. Green bondsare one type offixed income instrumenivhose
proceedsare earmarked foclimaterelated or environmental project¥.

- Exclusion systematicdy excluding issuers with high climate risks based on a set of critehiah can
come in the form of thresholdé.g, excludingcompanies that derivenore than 10% of theirevenue
from miningthermal coal or account fanore than1% of total global prduction), a theme(e.g, excluding
construction of new andimprovements toexisting coafired thermal power plantg or an industry(e.g.,
excludingthermal coalproducers.

- Engagementusing thé power asinvestoss to influence corporate behavior on elate-related topics.
Forms of engagemenmay includedirect corporate engagement (e,gcommunication with company
boards and senior management), proxy voting, and filing filicey shareholder proposals.

0 Althoughinsurers areprimarily bond investorghat, unlike equity investorsjo not have proxy
voting rights, engagemeris still possible Bondholdergrovide cital to corporations anaften
have a direct line of access and communication to managenidmtycan express theiviews on
climaterelated topics during the underwriting process by incorporating certaftontractual
provisions in thdinancingdocumentationprior to anynew issuancé® As bonds frequently need
to be refinanced at maturity, bondholders potentially have a lot of leverage theecompanies
they invest in if they choose to reinvest only if the companies undertake certain prattiBesd
investors can also link the interest rate of a bond to certain covenants and clislated key
performance indicators, as with sustaindtydlinked bona (seebelow).

o Although this strategy may be more effective fiosurers with largallocations at bond issuance,
smaller insurers can band togethasither directly or through industry networks or their asset
managersto implementthis grategy.

- Setting climaterelated investment conditionsincluding climateelated factors as part of the contractual
conditions of a financial instrumentThese conditions seek to influence the climate performance of
issuers to reducéheir potential riskexposure. Sustainabilitjinked bonds are one such example where
GOGKS FAYFYOALFE FYRk2NJ a0 NHzZOG dzNI £ OKI NI Gchi€esh a i A C
LINSRSFAYSR &dzadl A Y IThebe objécivestust Be sdedcgS8sediahdh & finaméial
and/or structural characteristicmustbe material toensureperformance change in borrowesnd avoid
greenwashing®

AsstatedA Yy Spposed Guidance for New York Domestic Insurers on Managing the Financial Risks from
Climate ChangdF3s focused on the financial didity of insurers in the face of climate changé/hile insurers

are expected to understand and marmatheir exposure to climateelated financial risks, DF®es not dictate

Ay adz2NBENB Q A Y JSraddditiSyeachins@er shduldiitakeéd proportionate apprach to managing
climate riskghat reflects itsunique exposure and the nature, scale,canomplexity of its businessAccordingly,

the strategies outlined above aprovidedas potential options for insurers to evaluate amaynot be applicable

to all insurers. When evaluatirmmytransition risk mitigatiorstrategy, insurersshouldconsicer financial returns

and assedtiability matching, among other factors. Insurers that outsource their investment function topghtgt

34 Explaining green bong€limate Bonds Initiative, accessed on May 26, 2021.

35 Phillips, Y.No voting rights? Engagemesitill matters in fixed incomeRussell Investment Blog, August 4, 2020.

%8 Inderst, G., et. al.Jncorporating ENVIRONMENTAL, SOCIAL and GOVERE3EFa¢tors into FIXED INCOME
INVESTMENWorld Bank Group publication, April 2018

7 International Capital Market AssociatioBustainabilityinked Bond Principles Voluntary Process Guidglihase 2020.
%8 Hurley, M. Nuveen: Sustainabilitinked bonds fail our impact credibility te€nvironmental Finance, May 25, 2021.
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asset mangers can request that the asset managers evaluate and, if appropriate, adgpifthese strategies
on ther behalf. Insurers are also encouraged to reach out to networksthigePrinciples for Responsible
Investment,Net Zero Asset Owner Alliancand Climate Action 100+ to learn more about whaey can do
individualy and collectivédy to mitigate transitia risks

Conclusion

Based on their 2019 Schedule D datal the methodologes usedn the Studyin the aggregateinsurer) | 8 a S &
were meaningfully exposed to transition risksThere are several tools available to help insurers analyze their
transition risks and inform actions that they can take to mitigateem. The Study providesone exampleand
outlinesinvestmentrelated strategiesthat insurers carronsiderto mitigatetheir transitionrisk exposure
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QUESTIONS ANSWERED IN THE STUDY

The Study allows insurers to answer the following questions to understand their exposure to transition
and opportunities, listed from the simplest to the niasianced:

1. What holdings in my portfolio arenost exposed to transition riskand how much @ they comprise of
my total portfolio? These questions can be answered by categorizing the holdings by sectors/indus
and quantifying the percentage of carbortensive sectors/industries as part of the total portfolio, as
shown inFigure 0.JandFigue 0.2

2. Some of my holdings in carbon intensive industries are transitioning alrebgynaking investments in
renewables or electric vehiclesSome have even setet zero carbon emission targets. How do these
investmentsor commitmentsaffect my exposure to transition riskand opportunities? PACTA does
not consider whether a company has net zero targétsooks atli K S O 2 Yrbdlugfigh @lanswhich
are based on the physical assdtsat it owns and plans to buildPACTA answers this question by
comparing the technology mix of the investeompanies with those of the market benchmark
(Bloomberg Barclays GlobatjgregateCorporate Total Return Inddar corporate bonds anMSCI A
Gountry World Indexfor equities) and what is needed to achieve Paris Agreement gbalsre 05
shows the technology mix for corporate bonds aplities in the power sectorThe results of other
carbon intensive sectors are also summarized@anle 02.

3. There ae multiple scenarios covering whether the world would transition towards a le&rbon
economy. With which scenario is my portfolioighed? Thiscan be answered by plotting the
production volume trajectories for higland lowcarbon technologies againtite trajectories needed to
meet different climate/temperature scenarios. The production volume trajectories are produssst
onthe capital plan®of A y & dzNB NEcepanigdoiStie nektdive yearsFigure 04 gives the example
of coal production.The temperature scenarios that the production volume trajectories of various
technologies of the carbon intensive sectors fall unaler also summarized ihable 02.

A separate but related question islow daes the transition risk exposure ahy holdngs compare to those
of the market benchmarksand my peers?The aggregate data includes the results of market benchmark:
peer comparison is provided Figure 0.F 2 NJ Ay adzNBNER Q K2f RAy3a Ay (K
their corporate baxd and equity portfolios. Peer comparison can also be dor@mparing the results in
the individual report for each insurer covered in the Study and the aggregate data. DFS will provide th
individual reports to the relevant insurers.

Lastly, in Seatin 4. Strategies for Mitigating Transition Riskse report offers options to respond to the
guestion: How canl mitigate the transition risks in my portfoli@ The indvidual reports that will be shared
with insurers also answers the questiotwhich companies are driving the results ofy exposure and
alignment?
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1. Introduction

As one of the most criticalgicmanagement issues of our generation, climate change poses-namgng and

material risks to the financial systenThis is especially true for the insurance industry, where the physical and

transition risks resulting fromlimate change affectbothssda 2 ¥ A y & dzNB Nas<ts antl liabiliyfia® S
as well as their business modefSlimate change also presents tremendous opportunities for insudngh play
a critical role in the management of climate risks in tlegipacity as risk managerssk carriers, and investors.

In September 202Gheb S¢ |, 2NJ { GF S 5 S LI NI DFS ssuedhJurar@eCiyclilaf Ceftelr f
No. 15 (2020pn Climate Chargand Financial Risksitlining its expectation that insurers starhtegrating the
consideration of the financial risks from climate chadgé Of A Y& iiit&theMBosietnance frameworks, risk
management processes, and business strategied startdeveloping a climate risk disclosure framewo8ince
then, the U.Shascontinued to experiencea series of devastating natural disaste2020 tiedwith 2016as the
hottest year on record® In 2020, there were 22 weather/climate disaster eveintthe U.Swith losses exceeding
$1 billion eachmore than twicethe average number of annual billiatollar disasterdor the 2010s and more
than three times the corresponding figure fohe 2000s® The unseasonabld=ebruary freezén 2021in Texas
led to massive electricity generation failureelatedshortages of water, food, and heand estimated pperty
damagein excess 0$195 billion*

Unless society makes major changéss tvorsening trend igoingto continueandlikely accelerateas a result of
the feedback loopgaused by the warminghe ice sheet melthat allows theEarth to absorb more heathe
thawing of permafrost which releases methane, a gadth 21 times the global warming potential chrbon
R A 2 E €@Smoce dntensive fire seamsresulting in thereleaseof more C@, and Amazon rainforeststarting
to emit rather than dsorbcarbon due to drought, higher temperatures, and deforestafibithe goal of the Paris
Agreement whichwasa A Ay SR o0& wmdc 02 dzy (i Mikhgta Well hetow 7, prefaiablyi ty 4.5
degrees Celsius, compared to grey’ R dza ( NI IWe ard |Raly So réadhéthe 1°8 warming limit within a
decade®*

1.1. The LowCarbonTransitionls Accelerating

Whilethe physical risks from climate changentinue to worsenrisks arising out ahe low-carbontransitionare
also acceleratin@s a result othree primary transition riskdrivers policy and regulation changelow-carbon
technology advancement, and changipgblic sentiment and demand patternsThe International Energy
Agencf2 & Y 2 A igloballBr@gybadmap, which is used by countries and corporaticiesplan for energy
investments® forecaststhat coal, oil and gas demand will fall byd%, 75%and 55%respectivelybetween 2020
and 2050% Examples of key milestones in the IEA pathway niet-zeroemissionsncludeensuring thatall new
buildings are zer@arbonreadyandthat 60% of global car sales are electric by 20B8urers may be exposed to

3 Thompson, ANASA Says 2020 Tied for Hottest Year on ReS8widntific American, Jamyal4, 2021.

40 National Oceanic and Atmospheric AdministratiBiilion-Dollar Weather and Climate Disasters: Overyiagcessean
March 15, 2021.

4l lvanova, |.Texas winter storm costs could top $200 billiormore than hurricanes Harvey and JK@BS News, February
25, 2021.

422020 Tied for Warmest Year &ecord, NASA Analysis ShoWise National Aeronautics and Space Administration
January 14, 202Harvey, F.Jropicd forests losing their ability to absorb carbon, study fintthe Guardian, March 4, 2020.
43 The Paris AgreementInited Nations Climate Change, accessed on Aprd(A.,.

4 Hausfather Z.,Analysis: When might thworld exceed 1.5C and 2C of global warmjigcember 4, 2020.

SRathi., Aet.al,¢t KS 2 2 NI R Q agent\ZRetkdhy\VBitNE&#ero Emissiondloomberg Green, May 18, 2021.

46 Net Zero by 205Q A Roadmap for the Global Energy Sectioe International Energy Agency, May 2021.
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https://www.cbsnews.com/news/texas-winter-storm-uri-costs/#:~:text=Now%20many%20homeowners%20are%20dealing,as%20much%20as%20%24295%20billion.
https://www.nasa.gov/press-release/2020-tied-for-warmest-year-on-record-nasa-analysis-shows
https://www.theguardian.com/environment/2020/mar/04/tropical-forests-losing-their-ability-to-absorb-carbon-study-finds
https://unfccc.int/process-and-meetings/the-paris-agreement/the-paris-agreement#:~:text=The%20Paris%20Agreement%20is%20a,compared%20to%20pre%2Dindustrial%20levels.
https://www.carbonbrief.org/analysis-when-might-the-world-exceed-1-5c-and-2c-of-global-warming
https://www.bloomberg.com/news/articles/2021-05-18/the-world-s-top-energy-agency-reckons-with-net-zero-emissions?sref=xP3cBXbk
https://www.iea.org/reports/net-zero-by-2050

thesetransitionrisks as well as thepportunities presented by these risks, on the asset sldeugh their holdings
of corporate bonds and equities.

1.1.1. Transition Risk Driveg Policy and Regulation Change

Onthe day of his inaugurationPresident Bideissuedan executive ordebeginning the 3@lay process for the
U.S to rejoin the Paris Agreementwhich is signed by 196 countrieemmited to keeping global temperature
risewithin the century towell below 2°C above prndustrial levels.Thegoals of theJanuary 27, 202é&xecutive
order inclule a carbonfree power sector by 2035 and a neero economy for the U.S. by 2030 OnApril 22,
2021,Earth Daythe Biden administration announcednew target for thdJ.S: da 5052 percent reduction from
2005 levels in economyide net greenhouse gasollution in 20300*8 U.S.Treasury Secretary Janet Yellen
created Yy Sé ¢ NB I & dzN® exdbnind fiidnéil SysténKrigks drising from climate change and related
tax policy incentivesnd hascalled climate change an "existential thr¢&t. Climatechange and its potential
impact on financial stability werdiscussedit a Financial Stability Oversight Coumageting on March 31, 2021
with memberspubliclyindicating their support forthe Council teexplore the issue of climate changé

Globally, governments are taking climate measuresis ofMarch 2021, ten G20 jurisdictions have announced

net zero greenhouse gas emission targét€hing the largest emitting countryin the world,plans to launch a
national emission trading scheme by the endwiel2021, which means that onéfth of all global emissions will

fall under a tax or trading scheni&.Canada plans to increase carbon psibg CAN15 permetric ton per year

after 2022through 203GP3which meanghat the pricecould reach CAN$17@gproximatelyUS$136) permetric

ton by 2030. The U.K. and Germany have plans to phase out coal by 2024 and 2038, respectively. On the
transportation front, he U.K. government has planned to ban the sale of new combustigine vehicles by
2030°*and Califania hasannounceda similarban by2035% In July 2020, group of 15 U.S. states and the
District of Columbiasigned ajoint memorandum of understanding aimed at boosting the market for electric
medium- and heavyduty vehicles and phasing out diegelwered trucks by 2056°

Further policy changes aréikely in the pipeline. Principles for Responsible Investmemthich hal 3,038
signatories with$103.4 trillion asses under managementas of the end of 202(including 38 insurance
companiesf’ recentlyanalyzedikely policy responset achievethe Paris Agreementlt estimated thathe U.S.
would announce a national carbon pricing systeyn2025, and perhaps evexs early as 2023yith the goal of
reaching a carbon price oét least$65 per metric tonby 2030, and implemeintg a binding and credible 100%

4TEACT SHEETe#&ident Biden Takes Executive Actions to Tackle the Climate Crisis at Home and Abroad, I63emte Jo
Restore Scientific Integrity Across Federal GovernirtbetWhite House, January 27, 2021.

4 EACT SHEET: President Biden Sets 2030 Greerasig®llution Reduction Target Aimed at Creating Gaydng

Union Jobs and Securing U.S. Lesli@ on Clean Energy Technologitte White House, April 22, 2021.

4 Warmbrodt, Z.Yellen names Treasury climate gARolitico, April 19, 2021.

501 ang, H.Yellen's priorities at FSOC: Climasi rhedge funds, bond markedmerican Banker, March 31, 2021.

51 The Inevitable Policy Response 2021: Policy ForeRertiples for Responsible Investment, March 17, 20Rhese
countriesare ArgentinaBrazilCanadaChina France, U.K., Germany, South Africa, Japan, Korea, and th&$dfi2020,
more than 900 cities haveet zero targetsas well

2Murtaugh, D./ KAY | Qa /I Nb2y al NJ Si G2 DNbambergGreen March 8 20214 2y 06 & H .
53 A Healthy Environment and a Healthy Econp@gvernment of Canada, March 8, 2021.

54 Calma, JThe UK moves up deadliteban the sale of combustieengine vehiclesThe Verge, November 17, 2020.

5 Governor Newsom Announces California Will Phase Out Gasttiwered Cars & Drastically Reduce Demand for Fossil
Fuelin Californ@& CA 3K | 3 A CA.gov, Séptermber2d 2020 | y 3 S

56 ShepardsonD.,15 U.S. states to jointly work to advance electric hedwty trucks Reuters, July 12020.

57 About the PRIPrinciples for Responsible Investment, accessed on March 22, 2021.
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https://www.whitehouse.gov/briefing-room/statements-releases/2021/01/27/fact-sheet-president-biden-takes-executive-actions-to-tackle-the-climate-crisis-at-home-and-abroad-create-jobs-and-restore-scientific-integrity-across-federal-government/
https://www.whitehouse.gov/briefing-room/statements-releases/2021/01/27/fact-sheet-president-biden-takes-executive-actions-to-tackle-the-climate-crisis-at-home-and-abroad-create-jobs-and-restore-scientific-integrity-across-federal-government/
https://www.whitehouse.gov/briefing-room/statements-releases/2021/04/22/fact-sheet-president-biden-sets-2030-greenhouse-gas-pollution-reduction-target-aimed-at-creating-good-paying-union-jobs-and-securing-u-s-leadership-on-clean-energy-technologies/
https://www.whitehouse.gov/briefing-room/statements-releases/2021/04/22/fact-sheet-president-biden-sets-2030-greenhouse-gas-pollution-reduction-target-aimed-at-creating-good-paying-union-jobs-and-securing-u-s-leadership-on-clean-energy-technologies/
https://www.politico.com/news/2021/04/19/treasury-climate-czar-john-morton-483112
https://www.americanbanker.com/news/yellens-priorities-at-fsoc-climate-risk-hedge-funds-bond-market
https://www.unpri.org/inevitable-policy-response/the-inevitable-policy-response-2021-policy-forecasts/7344.article
https://www.bloomberg.com/news/articles/2021-03-08/china-s-carbon-market-to-grow-to-25-billion-by-2030-citi-says?sref=xP3cBXbk
https://www.canada.ca/en/environment-climate-change/news/2020/12/a-healthy-environment-and-a-healthy-economy.html
https://www.theverge.com/2020/11/17/21572312/uk-ban-combustion-engine-vehicles-sale-electric-cars
https://www.gov.ca.gov/2020/09/23/governor-newsom-announces-california-will-phase-out-gasoline-powered-cars-drastically-reduce-demand-for-fossil-fuel-in-californias-fight-against-climate-change/
https://www.gov.ca.gov/2020/09/23/governor-newsom-announces-california-will-phase-out-gasoline-powered-cars-drastically-reduce-demand-for-fossil-fuel-in-californias-fight-against-climate-change/
https://www.reuters.com/article/us-autos-emissions-trucks-idUSKCN24F1EC
https://www.unpri.org/pri/about-the-pri

clean power standartly 2040 It also estimated thaChina, France, Germany, Itaynd Korea wilprohibit the
sale offossil fuel cars and varxy 2035.

While celayed policy actiommightlead to snaller transition riskén the short termwhencompared to immediate

policy actionsstranded assetg whichd G dzNy/ 2dzi (G2 0SS 62NIK tSaa GKIy SEL
gAUGK (KS Sy 3qtHW baitide yindeshighkrih ¥ BelayedPolicy Action scenarithan ina scenario

with accelerated renewable energy and energy efficietegloyment®

1.1.2. Transition Risk Drive¢ Low-Carbon Technology Advancement

Low-carbon technologies have been advancing rapidly in théfeasdecades.Renewables havenow reacheda
price point wheremany consumers aresing them toreplac fossil fuelbased power generation. c&ording to

the International Energy Agencgolar and onshore wind are already the cheapest wagsadd new electricity
generating plants in most countriesandrenewables are set to account for 95% of the net increase in global power
capacity through 2025 Renewablesare expected tavertake coato become the largest source of electricity
generation worldwidesupplyingone-third of it KS ¢ 2 NI R Qo 2085 SOG NK OA G @

In addition tothe drastic reduction ircost of renewable electricity generatiothe lifetime ownership costs of
the nine most poplar electric vehiclesin the market under $50,00@re estimated to be lower by many
thousands of dollarsrelative to those of comparable internal combustion engine vehicles, with mlestric
vehiclesoffering savings of between $6,000 and $10,600.

1.1.3. Transition Risk Driver, Changes ifPublic Sentiment and Demand Patterns

The public sentimenbn climate change has shiftesignificantlyover time. According to 2020Yale University

Climate Opinion Survey, 72% of U.S. adhitsk thatglobal warming is happenirgpmpared to 63% in 2014nd

63%are worried about global warmingompared to 52%n 20145 According to aecentsurvey by the global
consulting firmMcKirsey& Companymore than 50 percent of respondents séicit i KS& 6SNB G NBI f €
about climate changand oughly a third saithat they were planning to reduce their airavel because of climate
concerns®

Worldwide there has beena proliferation in climate-related lawsuits with 1,763 casependingas of March23,
2021% While manyof theselawsuits are direetd at governments, fossil fuel companies are often taegets
well. Forexample in February 2021he City ofAnnapolidiled a lawsuitagainstBP, Chevron, and othésssil fuel
companies seeking damages and other relief based on the companies' alleged concealment of information about
their products' contributio to climate chang€® In September @20, HobokensuedExxonMobil, othetargeoil

%8 The Inevitable Policy Response 2021: Policy ForgRdatiples for Responsible Investment, March 17, 2021.

59 Carbon Tracker Initiativ&tranded AssefsAugust 232017.

50 STRANDED ASSETS AND RENEWABWESe energy transition affects the value of energy reserves, buildings and
capital sbck, International Renewable Energy Agency, July 2017.

61 Renewables 2020Analysis and forecast to 202fternational Energy Agency, November 2020.

®2Harto,C.9f SOUNAO +SKAOfS hgySNBEKALI /2aG4aY ¢ 2 R)ConmsdmerRepertsi NA O
October 2020.

83 Yale Climate Opinion Maps 2Q20ale Program on Climate Change Communication, September 2 Y202@limate

Opinion Mapx U.S. 2014Yale Program on Climate Change Communication, April 6, 2015.

64 How airlines can chart a fiato zerocarbon flyingMcKinsey& Company, May 13, 2020.

85 Climate Change Litigation Databas8abin Center for Climate Change Law at Columbia Law School and Arnold & Porter
accessed on March 23, 20.

66 City of Annapolis v. BP p.|.€limate Change Litigation Database, accessed on March 23, 2021.
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https://www.unpri.org/inevitable-policy-response/the-inevitable-policy-response-2021-policy-forecasts/7344.article
https://carbontracker.org/terms/stranded-assets/
https://www.irena.org/-/media/Files/IRENA/Agency/Publication/2017/Jul/IRENA_REmap_Stranded_assets_and_renewables_2017.pdf
https://www.irena.org/-/media/Files/IRENA/Agency/Publication/2017/Jul/IRENA_REmap_Stranded_assets_and_renewables_2017.pdf
https://www.iea.org/reports/renewables-2020
https://advocacy.consumerreports.org/wp-content/uploads/2020/10/EV-Ownership-Cost-Final-Report-1.pdf
https://climatecommunication.yale.edu/visualizations-data/ycom-us/
https://climatecommunication.yale.edu/visualizations-data/ycom/
https://climatecommunication.yale.edu/visualizations-data/ycom/
https://www.mckinsey.com/industries/travel-logistics-and-infrastructure/our-insights/how-airlines-can-chart-a-path-to-zero-carbon-flying
http://climatecasechart.com/about/
http://climatecasechart.com/case/city-of-annapolis-v-bp-plc/

companies, and the American Petroleum Institute for misinformation relatedlinsate changend its
devastating impact okloboken®’

Responding to the change in public sémient, many corporations have made net zero carbon emission pledges
including Ford, Microsoft, andKEA®® Net zero carbon emission meatisat a company will not be a net
greenhouse gas emitteand is typicallyachievedby using renewable energy and offsag any greenhouse gas
emissiorsthat cannot be avoidedEven major fossil fuel produceuch as BEBnd Shellhave committed to be
net zeo by 2050° As of September 2020,,101 businessewith a combined revenue of over $11.4 trillion
(equivalent © more than half of the l& GDPhave pledged to b@et zero by the end of the centurwith the
majority aimingfor 20507°

Assetowners, asset managerand banks have made similar pledges’heNet Zero Asset Owner Alliantea

group of35institutional investors with assstinder management of&5trillion that have commited to transition

their investment portfolios to net zero by 2058.lts membersnclude insurerdike Allianz, Aviva, AXA, Munich

Re, QBE, SCOR, Swiss Re, amith Insurance Grop. The Net ZeroAsset Managers Initiative has 73
signatoriegepresenting$32 trillion in assets under management,%86f total global assets under management

with memberslike BlackRock and Vanguaftl. Signatoriesmust implement a stewardship and engagent

strategy with a clear escalation and voting poboysistent with the2050net zero goal® { S@S NI f A y & dzNB
management arms are signatori€s Six major U.S. banks have committed to net Zeratheir operationsand

the projects and companihat theyfinanceby 20507 At least 65 insurerfncluding those in the Net Zero Asset
Owner Alliancejvith combined investments worth $12 trillion Y2 NB G KIFy nmx: 2F (GKS AYyR
have either adopted a divestment policy or committedniaking no new coal investments.

While net zerocommitments are not the same asictions’’ they are a good indication ofvhere the market is
headed

67 Hoboken Becomes First Nj City to Sue Big Oil Companies, American Petroleum Institute for Climate Change@iymages
of Hoboken, Septembet, 2020.

58 Ford Expands Climate Change Goals, Sets Target to Become Carbon Neutral by 2050: Annual Sustainab#fibrdReport
MediaCenter, June 24, 2020. Smith, Bicrosoft will be carbon negative by 2030fficial Microsoft Blog, January 16, 2020.
What does being climate positive mean for IKHKEA, accessed on March 23, 2021.

69 BP sets ambition for net re by 2050, fundamentally changing organisation to deli&®, Press Release, February 12,
2020.Shel accelerates drive for netero emissions with customdirst strategy Shell, 2021 media releadegbruary 11,

2021.

70 Commitments to Net Zero Double in Less Thareay United Nations Climate Change, Press Release, September 21,
2020.

"TUNITED NATIOMSONVENED NZERO ASSET OWNER ALLJANCENvironment Programme Finance Initiative,
accessed on March 22021.

2pShi »SNR ! 44SG al ylI3ISNE LyASIMIVIGA ASa ¢riNd Lif S 1Aa/a S (A aaSHiyalk 3 /N
Emissions gogNET ZERO ASSET MANAGERS INITE&EREEed on March 29, 2021.

73 Gambetta, G.,Brookfield among 43 investors to join Net Zero Asset Managers initjiesponsible Investor, March 29,
2021.

"5C{Qa SELISOGIGA2Yy & 2 yandayriskdAas Klin&e change ldandt¥ably i thigddy fuids v
managed by insurers.

S Barrett, E.Wells Fargo is the last of the Big Six banks to issue-zenetlimate pledge. Now comes the hard part

Fortune, March 9, 2016.

“MarshA.et.al,CNJI vy OSQa | -1 5NRPILJA DSNXNIVY t 2SN Biibrds yhsuramce Journald |-/ |
March 12, 2021. Some insurers, such as AXA and Swiss Re, have also divested from coal on the underwriting side.

7 Gambetta, G.CA100+ benchmark reveals 'painful' progress on climate as investors turn attentiagy,taqeounting, Just
Transition Responsible Investor, March 22, 2021. Clifford6Clargest banks in the world have invested $#8il8on in

fossil fuels since the Paris Agreeme@NBC Make It, March 24, 2021.
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https://www.hobokennj.gov/news/hoboken-sues-exxon-mobil-american-petroleum-institute-big-oil-companies
https://media.ford.com/content/fordmedia/fna/us/en/news/2020/06/24/ford-expands-climate-change-goals.html
https://blogs.microsoft.com/blog/2020/01/16/microsoft-will-be-carbon-negative-by-2030/
https://about.ikea.com/en/sustainability/becoming-climate-positive/what-is-climate-positive
https://www.bp.com/en/global/corporate/news-and-insights/press-releases/bernard-looney-announces-new-ambition-for-bp.html
https://www.shell.com/media/news-and-media-releases/2021/shell-accelerates-drive-for-net-zero-emissions-with-customer-first-strategy.html
https://unfccc.int/news/commitments-to-net-zero-double-in-less-than-a-year
https://www.unepfi.org/net-zero-alliance/
https://www.netzeroassetmanagers.org/net-zero-asset-managers-initiative-triples-in-assets-under-management-as-43-new-asset-managers-commit-to-net-zero-emissions-goal
https://www.netzeroassetmanagers.org/net-zero-asset-managers-initiative-triples-in-assets-under-management-as-43-new-asset-managers-commit-to-net-zero-emissions-goal
https://www.responsible-investor.com/articles/brookfield-among-43-investors-to-join-net-zero-asset-managers-initiative
https://fortune.com/2021/03/09/wells-fargo-climate-carbon-neutral-net-zero/
https://www.insurancejournal.com/news/international/2021/03/12/605014.htm
https://www.responsible-investor.com/articles/ca100-benchmark-reveals-painful-progress-on-climate-as-investors-turn-attention-to-pay-accounting-just-transition
https://www.responsible-investor.com/articles/ca100-benchmark-reveals-painful-progress-on-climate-as-investors-turn-attention-to-pay-accounting-just-transition
https://www.cnbc.com/2021/03/24/how-much-the-largest-banks-have-invested-in-fossil-fuel-report.html
https://www.cnbc.com/2021/03/24/how-much-the-largest-banks-have-invested-in-fossil-fuel-report.html

More broadly,the numberof money managers usirgnvironmental, sociabnd governance® & 9 {cridefiadrose
sharplyin 202Q representng 33% of the $51.4 trillion in total U.S. assets under professional managéfhent.
Among thevariousESGssuesclimate changavas theprimaryissueof concern fothese money managers.

1.1.4. Transmission Channels of Transiton & {1 & (2 Ly adz2NENERQ ! aaSida

Transition risk driverinfluence the global economy arlde financial marketsn whichinsurers operate Theycan

lead to stranded assett the fossilfuel industry and in carbon intensive infrastructure, real estateand
vehicks. Thevalue ofstrandedassesin the energysectoralone could be as high as $900 billionpne-third of

the current value of big oil and gas companied he total value of strandedssetsacrossfossil fuelproduction

and reservespower generationindustry anduildings undea delayedpolicyaction scenarichas beerestimated

at $20trillion.8° Transition risk driversan also result in costs teplace andeinvest in infrastructureas well as
increased litigation against fos$ilel companies.As previewed innsurance Circular Letter No. 15 (2020)
transition risks can lead to corporate asset devaluation, lower corporate profitability, lower property vaides, a
lower household wealth.In turn, related financial and credit market lossesuldl F FSOG Ay a dzZNB NE Q
AYONBFaSR fAGAIIGAZY @Af{ -terWMabii of degfain duiBeNSliesiguiet 6 A £ A (
illustrates the transmission pathwaysthie varioustransition risk drivers?

Financial contagion (market losses, credit tightening) feeding back to the economy

Direct transmission channels
Economy Financial System

Stranded Assets Corporate Assets Devaluation

(fossil fuels, Financial market
real estate, | o losses
infrastructure, ower corporate profitability {equities, bonds, and
Transition risk drivers vehicles) and increased litigation commaodities
+ Climate policy
- Technology .
« Consumer preferences Reinvestment and Lower residential property values

replacement Credit market

losses
(residential and

Increase in Lower household wealth corporate loans)

energy prices
Indirect transmission channels

Wider economic deterioration (lower demand and output) impacting financial conditions

Figurel. Transmission Mechanisms of Transition Riskers to Financial Stability

The impacts of transition risk factors hauwaanifested themselvesn the financial market Researcherbave
found that there is alreadg meaningful carbon premium in stocks around the woddcompanies with high
carbon enissions and slow rates of reduction in their emissiohsve beerpenalizd in stock valuatio® Coal
mining stocks have lost on average more than 65% of their market valuation compared to th@@I8idhigh

"8 Report on US Sustainable and Impact Investing Tre@@20, US SIF FoundatipNovember 2020.

Mlivsey, Al SE AY RSLINKY (KS b dnnodyFinarial TimesFebraryid\200RSR Sy SNEHE& |
80 STRANDERSSETS AND RENEWABHBE® the energy transition affects the value of energy reserves, buildings and

capital stock International Renewable Energy Agencyy 2017.

81 Network for Greening the Financial System (NGE&)e for Supervisors: Integrating climatdated and environmental

risks into prudentl supervisionMay 2020.

82 Bolton, P.get. al, Carbon Premium around the Worldlarvard Law School Forum on Corporate Governance, May 11,

2020.
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https://www.ussif.org/files/Trends%20Report%202020%20Executive%20Summary.pdf
https://www.ft.com/content/95efca74-4299-11ea-a43a-c4b328d9061c
https://www.irena.org/-/media/Files/IRENA/Agency/Publication/2017/Jul/IRENA_REmap_Stranded_assets_and_renewables_2017.pdf
https://www.irena.org/-/media/Files/IRENA/Agency/Publication/2017/Jul/IRENA_REmap_Stranded_assets_and_renewables_2017.pdf
https://www.ngfs.net/sites/default/files/medias/documents/ngfs_guide_for_supervisors.pdf
https://www.ngfs.net/sites/default/files/medias/documents/ngfs_guide_for_supervisors.pdf
https://corpgov.law.harvard.edu/2020/05/11/carbon-premium-around-the-world/

Peabody Energy Corp, the largest quaiducer in the U.Shaslost approximately94% of its stock valu&. Oil
and gas producertavefared a bit better with ExxonMobil losing 34%and BP losing 48%f their stock value
compared to thér mid-2018 highs. In contrast, renewable energydqucers have experiencead positive return
of about17% in the past three yeat$.Loan spreads for new coalines anccoalpower stationgoseon average
by 65% andb6% respectivelyfrom 20002010 to the subsequent decadén contrast, loan spreads from 2015
2020 for renewable energy projects fblf 1533% compared to those fron20-20148° Globally, green bonds,
whose proceeds are used for projects with environmental benefits such as renewable energy-carlmmn
transportation, have seemrecord issuance of $269.5 billion by the end of 2820.

Rating agencies have taken noticé Y 5 S OS Y 6 S NJ identified I6 sac®H Rith §45 trillion in rated

debt as havingvery high or high inherent exposure to transitioisk®” Amongthe 16 sectors automobile
manufacturers, independenbil and gas exploration and production, coahining and coal terminals were
identified as very high riskHectric and gas utilities, integrated oil companistgel, shipping, airlinesand others

were identifiedas high risk Similarly, in February 2023&P downgraded Exxon, Chevron, and Cohgcagrade

NEFf SOGAY3a GKS GINBgAYy3I NARaAla FNBY SySNHE& GNIyaardaz
expected vaitility in the oil & gas markeis Theoil and gasndustry has taken several steps to work through the
energyNJ yAAGA2Y o0dzi a{3t RAR y2G aSS GKSasS 04Nl (1S3IArSa

Institutional investors agreethat there is a need forgreater focus on climate risk BlackRock believes that
sustainability risk, particularly climate risls, dn investment risk®® and has established expectatiotisat its
investee companiemitigate climate risk and consider the pprtunities presented by the net zero transitidh
The United Kingdorts largest corporate defined benefit pension sche®€ Pensin Schemewith assets of about
£58 bhillion US80 billion) has stated thatgin the short tomedium term our work andnalysis suggests transition
risks are more significant to our portfolids we move out longer term, physical risks become more infpe#t @ ¢
¢tKA&a aSydAaAyYSyid KIFra 0SSy SOK2SR o0& fFNBS Ayadz2NBENAR (K
with the insurance industry

Despite somecarbon intensivecompaniesmaking ambitious commitments daking bold steps to transition,
thesetargets and actions are uneven. Therefore, insurers need to undersiandhe companieghey investin
manage climae risk

1.1.5. U.S. and Global Financial Regulators Increase Their Focus on Climate Change

U.S. federal financial regulators have started focus onclimate risks. The Fearal Reserve has been
LI NOAOALI GAYy3A Ay (GKS . FasSt [/ 2YYAUll SRelatedyFinandiayRisksyf 3 { dzL
noted in itsNovember 202@upervision and Regulation Report thati & & dzLJS MNgpanaitdeNdi ensuting B

83 Data from Goolg Finance.

84 Renewable Energ@roducers ETRslobal X by Mirae Asset, accessed on March 24, 2021.

85Webb, D.Cost of capital for coal soars as reradles debt costs continue to faResponsible Investor, April 19, 2021.

86 Chestney, N Global green bond issuance hit new record high last,yReuters, January 24, 2021.

87 Moody's- Thirteen sectors with $3.4 trillion of debt face heightened environmental creditMgk2 R& Q& Ly @S a G 2 N&
December 14, 2020.

88 The Big Picture on Climate RiS&P Global, accessed on March 24, 2021.

89 f} Olwz0] Qa Odmtittde fet Zi6:$ Odimiaka@hSach BlackRock Client Letter, accessed on March 22,
2021.

9 Climate risk and the transition to a lesarbon economylnvestment Stewardship Commentary, BlackRock, February
2021.

91 BT Pension Schen@gsponsible Investmediransparency Report 2020

92 Stiroh, K.The Basel Committee's initiatives on climagtated financial risksBasel Committee on Banking Supervision
speech, the Bank for International Settlemer@gtober 14, 2020.
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https://stpublic.blob.core.windows.net/pri-ra/2020/Investor/Public-TR/(Merged)_Public_Transparency_Report_BT%20Pension%20Scheme_2020.pdf
https://www.bis.org/speeches/sp201014.htm

that supervised institutions operate in a safe and soomahneX Ay GKS FFOS 2F €t &e@ LS
NBflGSR (2 ®The FdderabReseradsosignlai¢hat climate risk is relevantite macroprudentia

oversight of the overall financial system inftevember 202Financial Stability Repott.In December 2020he

Federal Reserve joinete Networkof Central Banks and Supervisér®@ NJ DNBSy Ay 3 (KS &Ryl yC
a group of central banks drsupervisors sharg best practiceson environmentl and climate risk management

in the financial sectoand mobilizing finance to support a sustainable transitibm Jamary 2021,it announced

the creation of a Supervision Climate Committee, a newiyéal systerawide group with the mandate of building

its capacity to understand the implications of climate change on financial institutions, infrastruanode
markets®® In March 2021, the Federal Reserve establisheinancial Stability Climate Comraétto identify,

assess, and address climatdated risks to financial stabilit. Governor Lael Brainaras indicated the
usefulness ofcalibrating climate risks through climate scenario analysiéand the limitatiors of voluntary
disclosure on climateisks®

In February 2021 he U.S.Securities and Exchange Commissippointed its first eveSenior Policy Advisor for
Climate and ESG in the office of Acting ChasollIHerren Let advise theCommissiomn environmental, social,

and governance mgrs and advance ne&@SGhnitiatives across its offices and divisidfidn March 2021, Acting

/| KFANI [ SS YILIWSR 2dzi GKS ESOMeRaadiedugsied publig ingut or2clima®t A Y |
change disclosures

In Januan?202], the Federal Haging Finance Agency requested inpatwhat kind of risk climate change poses

to the mortgage financing systeand how to identify threats that could lead td A Y ONB I a SR RSt Ay |j
default rates, credit losses, credit related expenses, and loarFldé& |j dzSy Oe | yR aSOSdoA (G e¢
FannieMae, FreddieMac, andthe FederalHome Loan Banks!%t

Globally, central banks and financial supervisanave continued to strengthen their work on climate change.

As ofJune 1,2021,NGFS h#91 membeas and14 observers!® InununX bDC{ NBFASSHESR wmn
institutional frameworks and balance sheeind surveyed 26 central banks representing 51 countfiett.found

0 K I llicentral banks consider climate change to be a challenge, both @uraicof its potential threat to the
SO2y2Yeé |yR Ala AYLI OG 2y OS yMosdtkehtral danks{séeBcope LidSthalr (G A 2

93 Supervision and Regulation Repoiiiovember 202pBoard of Governors of the Federal Reserve System, November
2020.

94 Financial Stability RepoctNovember 2020Board of Governors of the Federal Reserve System, November 2020.

9 Kevin Stiroh to Step Down btead of New York Fed Supervision to Assume New System Leadership Role at Board of
Governors on Climatd-ederal Reserve Bank of New York, January 25, 2021.

% Governor Lael Braimd, Financial Stability Implications of Climate CharBmard of Governors of the Federal Reserve
System, &"Transform Tomorrow Today" Ceres 2021 Conference, Bostossadhusetts (via webcashlarch 23, 2021

9 Governor Lael Brainar@trengthening the Financial System to Meet the Challenge of Climate GlZoayeof

Governors of the Federal Reserve SystemiThe Financial System & Clirmafhange: A Regulatory Imperative" hosted by
the Center for American Progress, Washington, ,[IDE€cember 18, 2020.

%8 Governor Lael Brainardhe Role ofiRancial Institutions in Tackling the Challenges of Climate Ch&uoged of
Governors of the Federal Reserve System, at 2021 Institute of International Finance U.S. ClimageStimanit: Financing
a Pro Growth Pro Markets Transition to a Sustainable-Carbon Economy, Washington, D.C., February 18, 2021.

9 Satyam Khanna Named Senior Policy Advisor for Climate andJESGecurities and Exchange Comoniss$iebruary 1,
2021.

100 Acting Chair Allison Herren LeeClimate for Change: Meeting Investor Demand for Climate and ESG Information at the
SECSpeech, U.S. Securities and Exchange Cxsiumj March 15, 2021.

101 Climate and Natural Disaster Risk ManagemerthatRegulated EntitiesReguest for Inpytthe Federal Housing
Finance Agengyanuary 2021.

102Membership of NGESletwork for Greening the Financial System, accessed on June 7, 2021.

103Two monetary unions are included in the responding central banks.
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https://www.federalreserve.gov/publications/2020-november-supervision-and-regulation-report.htm
https://www.federalreserve.gov/publications/2020-november-financial-stability-report-purpose.htm
https://www.newyorkfed.org/newsevents/news/aboutthefed/2021/20210125
https://www.newyorkfed.org/newsevents/news/aboutthefed/2021/20210125
https://www.federalreserve.gov/newsevents/speech/brainard20210323a.htm
https://www.federalreserve.gov/newsevents/speech/brainard20201218a.htm#:~:text=It%20is%20vitally%20important%20to,the%20challenge%20of%20climate%20change.&text=Climate%20change%20is%20one%20of%20the%20major%20challenges%20of%20our%20time.&text=With%20losses%20increasing%2C%20insurers%20are,%2C%20pricing%2C%20and%20investment%20decisions.
https://static.politico.com/5c/b3/cb02fe264f1583c0c5d71ca07ef0/brainard20210218a.pdf
https://www.sec.gov/news/press-release/2021-20#:~:text=Satyam%20Khanna%20Named%20Senior%20Policy%20Advisor%20for%20Climate%20and%20ESG,-FOR%20IMMEDIATE%20RELEASE&text=The%20Securities%20and%20Exchange%20Commission,Acting%20Chair%20Allison%20Herren%20Lee.
https://www.sec.gov/news/speech/lee-climate-change
https://www.sec.gov/news/speech/lee-climate-change
https://www.fhfa.gov/Media/PublicAffairs/Documents/Climate-and-Natural-Disaster-RFI.pdf
https://www.ngfs.net/en/about-us/membership

respective mandates for adjusting their operational frameworks to reflect climeltged risks, albeit with
considet 6t S AyaldAaddziazylt RAFTFSNByOSa I ONEP dasoroDablgpingld t 0 |
proactive measures reflects the primary objective of most central banks, i.e. supporting an orderly transition
towards a lowcarbon economy to ensuresmooth monetary transmission over the lofigS N3¥ ® ¢

Article 173 of the 2015 French Law on Energy Transdiod Green Growtthas required major institutional
investors and asset managers to explain how they con&i@&&riteria and climate risks in thaiisk management

and investment policies since 201%. The U.K. and New Zealand governments have mandated corporate
disclosure ortlimaterisksin accordance witthe recommendations ahe Taskrorceon Climaterelated Financial
Disclosure 6 a ¢ / € 3néMiardh 2021 the Bank of England was given explidt mandate to support the UK
government's economic strategy tmansition to a net zero economy by 2056’ The Bank of Englandill
potentially adjustits corporate bond purchase scheme to account fog socalled "climate impact" of bond
issuersto®

Financial supervisors are increasingly turning tesario analysi$ Yy R a4 NBaa GSadiay3a Gz 3l
climaterisks. Banque de France announctt results ofits stress tests itMay 2021, 1 while Bank of England

started its biennial stresgesting in Jun€02111° The European Central Bank will test significant eurozone banks

in 2022 and authorities in Australia, Brazil, Canada, Hong Kiaganand Singapore have also announced tests

for 2021and 2022t!* While current stress tests in tHeK and Europe will not test capital adequacy, credit rating
agency Fitchhas stated thatgin the longer term, we expect climate stress tests to feed into prudential capital
requirementsét!?

1.2. Purpose of the Sidy

On March 25, 2021ptsupportA y & dzNS NE Q 2 2 dtiNgii&igks, DFS pblishgiioBdsgfGuidance for

New York Domestidnsurers on Managing the FinanciBisks from Climate Changehich highlightsthe
importance for insurers to consider the impact of both physical and transition risks on their assets and liabilities.
As a general matteracross theindustry, the impact @ climate change oA Y 8 dZNENB Q Ay @SadyYSy.
FOGGSyidAzy GKIyYy GKS AYLI OG 2 7, ar@floivoatban Sranitikrl righ3 Gre Bsg A Y
understood than climateelatedphysical risksTo support New Yortomesticinsurerso X1y & dzhhbideféoris,
DFSsked2DlIto analyze the transition risk exposurein$urersbased on the equitgndcorporate bond holdings

from their 2019 Schedule D datas the investment holding data used in tBadywasT N2 Y Ay a dzZNENBE Q H
FYR AYadzZNENBRQ K2t RAYy3Ia | NRIKISA (NStasdz A K INBS yRKIl yAFSIRS
current exposure to transition risks.

104 NGFSSurvey on monetary policy operations and climate change: key lessons for further anBlgsember 2020.

105 Erench Energy Transition Law: Global investor briefing on ArticlePrifiples for Responsible Investment, April 22,

2016.

106 Holger, D.gt. al, U.K. Requires Companies to Report on Climate Change by \&@H5Street Journal, November 9,

2020; Azizuddin, Ko, S ¢ %Sl f I yR 06S02YSa ¢g2NI RQa TFTANBUG OQRedponsibl® (2 Ay
Investor, September 15, 2020.

07Sunak, RREMIT FOR THE MONETARY POLICY COMMITTHE(teIF M theU.K.Chancellor to théBankof

EnglandGovernor March 3, 2021.

108 Bankof England Remit Updated Include Climate Chang&gence France Prese . | NNBRy Qax al NOK o3 H
109 Analysis and synthesis no. 122: The main results of the 2020 climate pilot exBamsgie de France Autorite de

Controle Prudentieét de ResolutionMay 4, 2021.

110 Jones, HBank of England launches climate stress test for banks and insReters, June 8, 2021

11 Climate Change Stress Tests Are Becoming Mainsfigitch Ratings, March 15, 20&Kihara L.,et. al, BOJ to highlight

climate risks as key theme of bank tests this year: soyResters, Heruary 26, 2021.

112 Climate Change Stress Tests Are Becoming Mainstiiétch Ratings, March 15, 2021.
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https://www.dfs.ny.gov/industry_guidance/climate_change/guidance/ny_domestic_insurers_managing_fin_risk
https://www.dfs.ny.gov/industry_guidance/climate_change/guidance/ny_domestic_insurers_managing_fin_risk
https://www.ngfs.net/sites/default/files/medias/documents/survey_on_monetary_policy_operations_and_climate_change.pdf
https://www.unpri.org/climate-change/french-energy-transition-law-global-investor-briefing-on-article-173/295.article
https://www.wsj.com/articles/u-k-requires-companies-to-report-on-climate-change-by-2025-11604964183
https://www.responsible-investor.com/articles/new-zealand-becomes-world-s-first-country-to-introduce-mandatory-tcfd-disclosure
https://www.bankofengland.co.uk/-/media/boe/files/letter/2021/march/2021-mpc-remit-letter.pdf?la=en&hash=C3A91905E1A58A3A98071B2DD41E65FAFD1CF03E
https://www.barrons.com/news/bank-of-england-remit-updated-to-include-climate-change-01614795310
https://acpr.banque-france.fr/en/analysis-and-synthesis-no-122-main-results-2020-climate-pilot-exercise
https://www.reuters.com/business/sustainable-business/bank-england-launches-climate-stress-test-banks-insurers-2021-06-08/
https://www.fitchratings.com/research/banks/climate-change-stress-tests-are-becoming-mainstream-15-03-2021
https://www.reuters.com/article/us-japan-finance-climate-change/boj-to-highlight-climate-risks-as-key-theme-of-bank-tests-this-year-sources-idUSKBN2AQ0V0
https://www.reuters.com/article/us-japan-finance-climate-change/boj-to-highlight-climate-risks-as-key-theme-of-bank-tests-this-year-sources-idUSKBN2AQ0V0
https://www.fitchratings.com/research/banks/climate-change-stress-tests-are-becoming-mainstream-15-03-2021

TheSudy does not quantify how much loss would b#ributed to transiton riskexposure. Insuress interested

in the quantification of transition risks can refer to the study by the European Insurance and Occupational
Pensions AuthorityoEIOPA) titled Sensitivity analysis of clima@ Kl v 3S NBf I 6 SR GNJ yvaaiaAa
assessmenand the climate stress test in the individual reports that have been generated foemssu

In addition tothe PACT Aool usedin the Study there are many other approachés eachwith its ownstrengtrs
and limitations to understandingnd assessinfgansition risk exposure Insurersare encouraged texplore the
various approacheand selecthose thatsuit their needs. This report only presents results from the analysis
an aggregate basis

To help insurers assess and develop strategies to mitigateakpasure taransition risks, DFS also recptied

that 2DIl generate individual reports forinsurers@d@ SR Ay H5LL Q& Iyl fearas gKAOK
Any insurer can create its own report by uploading its bond and equity positions into thesopece PACTA

model

Finally transition ri&s are most pronounced when the lewarbon transitionis occurringand potentially
acceleraing. There i possibility that the transition will slow down or even reverse its course, as exeédday
aSEAO02Q4 NBOSyld LX Iy i glingchaAdei®nyi THisancertaintyséduires ikstirersit& A £ S
consider various scenarios in its strategic planning and risk managéthent.

DFS recognizes that climate risks are one of nmiaatprs including financial returns and risk contrailsat an
insuter should considewhenmaking investment decisions.

113 Climate scenario analysiBrinciples for Responsible Investment, accessed on May 25, 2021.

114 Agren, D.Mexico was once a climate leadenow it's betting big on coathe Guardian, February 15, 2021.
Uspleaserefert® C{ Q& LANPdnI2 SHS\Rw York Domestic Insurers on Managing the Financial Risks from Climate
Changédor guidance on scenario analysis and stress testing.
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https://www.eiopa.europa.eu/content/sensitivity-analysis-of-climate-change-related-transition-risks-eiopa%E2%80%99s-first-assessment
https://www.eiopa.europa.eu/content/sensitivity-analysis-of-climate-change-related-transition-risks-eiopa%E2%80%99s-first-assessment
https://www.transitionmonitor.com/
https://www.transitionmonitor.com/
https://www.unpri.org/climate-change/climate-scenario-analysis/3606.article
https://www.theguardian.com/world/2021/feb/15/mexico-coal-fossil-fuels-climate-crisis-amlo
https://www.dfs.ny.gov/industry_guidance/climate_change/guidance/ny_domestic_insurers_managing_fin_risk
https://www.dfs.ny.gov/industry_guidance/climate_change/guidance/ny_domestic_insurers_managing_fin_risk

-
QUESTIONS ANSWERED IN THE STUDY

The Study allows insurers to answer the following questions to understeaidexposure to tansition risks
and opportunities, listed from the simplest to the most nuanced:

1. What holdings in my portfolio arenost exposed to transition riskand how much do they comprise of
my total portfolio? This question can be answered ¢stegorizing the halings by sectors/industries

and quantifying the amount of carbon intensive sectors/industries as a percentage of the total portfolio.

SeeFigureb. Percentage of Investments in tRACTA Sectofor Corporate Bonds and Listed Edgst
Holdings Figure6. Percent Distribution of Investment Value in the PARSorsshowshow the

holdings of these sectors are distributed. This approach does not diffaterttetween companies that
are in the same industry but have very different plans for the-é@anbon transition. For example, Royal
Dutch Shell Plc and ExxonMobil are both in the oil and gas industry, but the former has set net zero
targets and plans toeduce its reliance on fosguel product revenue while the latter has not.

2. Some of my holdings in carbon intensive industries are transitioning alrebgynaking investments in
renewables or electric vehiclesSome have even set net zero carbon emissiargets. How do these
investments affect my exposure to transition riskad opportunities? This can be answered by
comparing the percentages of higlarbon and lowcarbon technologies of the investee companies with
those of the market benchmark and wiia needed to achieve ParAgreement goals. Ségurel2.
High-Carbon and LowCarbonTechnology Mix for the Power Secamd Figurel?. High-Carbon and Low
CarbonTechnology Mix forigtht-Duty Vehicles the Automotive Sectpwhere the percentages of the
high-carbon (risk sie) and lowcarbon (opportunity side) technology mixes are presented.

3. There are multiple scenarios covering whether the world would transition towda a lowcarbon
economy. With which scenario is my portfolio alignedrhisis answered by plotting therpduction
volume trajectories for highand lowcarbon technologies against the trajectories needed to meet
different climate/temperature scenariosThe production volume trajectories are produdeaised orthe
capital plans oh Yy & dzNB NEcenpdnigddiShie neltSive yearsFigure9. The Gal Mining
Production Volume Trajectory Relative to Climate Scenamasdesan example.

Here,alignment with climate scenarios is used as a proxy for risk and opportubégause the
scenarios represent potential pathways the transition to the-cavbon economy will take. For
example, the Sustainable Development 1&@ represents the policy, thnology, and market changes
that need to occur to achieve thedegree scenario. If a portfolio is aligned with this scenanid the
scenariowere to happenits holdings are unlikely to be negatively affected, anfhctare likely to
benefit from thetransition.

A separate but related question idow dces the transition risk and opportunity exposure afly holdings
compare to those othe market andmy peers?For the graphs mentioned abovwmarket benchmarks are

also povided. Figure7.t SSNJ / 2 YLI NRAaz2zy 27F Lyadz2NENARQ | 2f RAy3a
Production)provides an anonymous comparison of the share of +egtdl lowcarbon technologies in the
powersed 2 NJ F2NJ AYyadzNENBQ K2f RAy3ao

Lastly, the report offers optins to the questionHow canl mitigate these risks?Some options are offered ir
Sectiord. Strategies for Mitigating Transition Riskhe mdividual reports that will be shared with the
insurers covered by the Study also answers the questMrich companies are driving the results ofy
exposure and alignment?
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2. Methodology
21. LY&adz2NBNRQ ! &

asi

| 2f RAy 3

For purposes of this analysBFSusedA y & dzNB NE& Qorpdrijptelzénd Boldingg fRonBchedule D of th2019

NAIC Annual Statement. Insurers that hefdy assetbacked securitiesgovernment bondsandor mortgage

securitiesas of 2019 ar@ot covered bythe analysis.While those three types of fixed income securities aret

immune to transition risk$!® their transition risks arenuchless severg¢han thoseaffectingthe energy, utilities,
manufacturing, and transportation sectors that are the focuthef Study The table below shows the corporate

bond portfolio as a percentage of the full bond portfolio fiifferent types of insurerssreflectedin A y & dzNJS N& ¢

2019Schedule D filirgy

(in billionsUSD P&C Life Health
Full bond portfolio 118 716 10
Corporate bond portfolio 45 456 8
Percentage 38% 64% 80%

Tablel.L y & dzZNS NE& Q

250insurersQ  LJ2 NdiefeafalyZdias part othe Study including theportfolios of P&G Health, and Life
insurers. Overl30,000individual securitiesvere analyze@ndnearly125,000, or 95%were successfully matched
with H 5 LfihaRdaldata. Figure2 shows the data coverage of tifgudy. ISIN which stands forinternational
Securities Identification Numbgis aunique code that is used to identify securities

Not included | Included
in analysis | in analysis

0% 25%
By count of ISINs

/ 2 N1LI2 NI G S

50%

B nvalid or missing ISIN

B Negative or missing input value

. 2 tileRFulltBanNBorfalio A 2

75%

Holding not in Bloomberg database
B Included in analysis

Figure2. Data Coverage of the Study

~

a

L y & dzZNB N@were iappedktd sédors and companies uSitpmberg.! Y RSNI @ Ay 3 RI Gt

holdingswere sourced from the Lipper Fund Research Datapdseservice offered by Refinitiv.

118 Formore information on the transition risks of these securities, Geeik, Set. al, This Changes Everything: Climate
Shocks and Sovereign BontdF Working Paper, June 5, 203@hwartzkopffF.,et. al, Sovereign Rating Cuts Cioian to

Those Who Ignore the ClimgtBloomberg Green, March 17, 2021; St. PeteiClEnateRelated Muni Bond Risk: A Q&A

with Breckinridge Capital Adviseidniversity of Pennsylvania Wharton Business School, January 8,2(PReid, B.,

Measuring Climate Risk in Real Estate PortfpMSCI, July 8, 2020.
17Funds (Lipper) REFINITIV, access on March 29, 2021.
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https://www.bloomberg.com/news/articles/2021-03-18/sovereign-rating-cuts-coming-to-those-who-ignore-climate-change?cmpid=BBD032421_GREENDAILY&utm_medium=email&utm_source=newsletter&utm_term=210324&utm_campaign=greendaily&sref=xP3cBXbk
https://riskcenter.wharton.upenn.edu/lab-notes/climate-related-muni-bond-risk/
https://riskcenter.wharton.upenn.edu/lab-notes/climate-related-muni-bond-risk/
https://www.msci.com/www/blog-posts/measuring-climate-risk-in-real/01973063966
https://www.refinitiv.com/en/financial-data/fund-data/lipper-fund-data

2.2. PACTA Transition RiskExposure and Scenario Analysis

The exposure andscenario analysisisedin the Sudy is based on the opeisourceParis Agreement Capital
Transition Assessmerf@PACT4) model. The PACT/odel assesses the alignment of invesfeaad bank§
portfolios with different climate scenariodt allows us to understanthe extent to whichinancial portfoliosmay

be exposed to transition riskarising from a disruptive transitionNot preparingfor the transition today(i.e.,

being mistigned may increase future losses as valuations fail to anticipate and integrate char@es Y LJF Y A S & ¢
capacityto adapt tothe technology and policy trends that result from the transition to adoavbon economy

This model, developed I8DIl has beemsed bymore than3,000 financial institutions, governments, supervisory
authorities, and industry associationscludingthe California Insurance Commissiondgre Swiss Federal Office
for the Environment, andhe French Insurance Federati®.An online version of the tootan be accesseat
Transition Monitor

PACTA provides five-year forward-looking, bottom-up analysisthat looks at theinvestment and poduction
plans of investee companies #te physical assetevel, and consolidateshat information to identify the energy
transition profile of the companies and their related financial instrument$his information is aggregated the
portfolio level and comparedto the production plans projected in different climate scenarioBhe current
(mis)alignment betweera portfolio and these scenarios allows users to infer potential exposure to transition
risksand opportunitiesas if a sceario is realized The modelmeasures what companies aredoingin terms of
their capital planning for the next five yearsiot what they have pledged to do

SectoralScopeand Sources The PACTA model is available for corporate bonds and listed equity portftilios.
covaseightof the most carbon intensive sectarsthe economyfi.e.,the sectors most exposed to transition riyks
¢ oil and gas, coal mining, powegeneration automotive, aviation, shipping, cementand steel(the PACTA

a S O (. Zrogktkepthey are reponsible for over 75% of all @@missions in capital market& In each of these
sectors, PACTA focuses on the part of their value chain with the highesatt in terms of CQemissions For
example, in the oiand gas sectorthe focusis on upstream ativities related to productionwhile in the power
sectorthe focusis on power generation and related sources of energgr detailson the parts of thevalue chain
that PACTA focuses oseeAppendix6.1

For limitations of the PACTA climate scenario analyseslin the Study seeAppendix6.2.
2.3. Inputs and Outputs of the PACTA Model
2.3.1. Inputs of the PACTModel

Three main types of inputs are used:

1. Financial portfolp data, includingintern G A 2 y I £ { SOdzNA G A S ASINS Riaykét kamigh O { A
and the currency of eackecurity

2. Ly@gSaidsSsS 02 YLJ ylévé dafantkaluctiodgiahswhich drébpdated at least quarterly
and sourced from marketntelligence data proviers coveringmore than 230,000 individual assets
globally, 40,000 companieand 30,000 securitiesAll real economy data (e,gproduction values)s
sourced fromAsset Resolutionwhich in turn acquires it from various otherthird-party business
intelligence data providers.The data looks forwardfive years andis derived from corporate capital
expenditure data.

18 For an extensive explanation of the methodology, 8eePACTA Knowledge Hub
I9PACTA / Climate Scenario Analysis ProggeDegrees Investing Initiative, accessed on May 19, 2021.
120THs isthe high-level estimatedon® & H5LL o0l &aSR 2y (GKS 22NI R wSaz2dz2NDSa Lya
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https://www.transitionmonitor.com/
https://www.transitionmonitor.com/
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https://asset-resolution.com/
https://app.gitbook.com/@2-investing-initiative/s/pacta-knowledge-hub/
https://2degrees-investing.org/resource/pacta/

3. Climate scenario data
a. Fossil Fuel Production arfdowerGeneration
The following scenarios are taken framK S LYy G SNYF GA2y I f 9y SNH& | 3Sy O
(WEOQ) 2020 publicatiofi*

i. Current Policy Scenar{€PS): This is a businessisual scenario based@olicies that currently
exist. It equates roughlyo ax3.2°C globaaveragetemperature rise by 2100.

ii. Stated Policy ScenariSTEPS): This scenario assumes that announced policies will be
implemented in the futurelt equates roughly to a 2.7°C globakrageemperature rise by 2100.

iii. Sustainable Devepment ScenarigSDS): This scenario looks to achieve the goals set dug in t
United Nations SistainableDevelopmentGoals. It equates roughly to a 1.762°C globahverage
temperature rise by 2100Thisscenario isaligned with theParisAgreemento Rarisl £ A 3.y SR & 0

b. Automotive:
The following scenarios are taken frahme INi SNY F GA 2y f 9y SNHe& ! 3SyOeQa
Perspectives (ETP) 20fublication whichcontainsthe most upto-date automotive scenariosused
by the PACTA methodologdy?

i. Rderence Technology ScenafRTS): This is a busin@sausual scenariolt equates roughly to
ax oCdlebahveragegemperature rise by 2070.

i. 2 Degrees Scenar{@DS): This scenario aims to limit glo@atragetemperature rise to 2°C by
2100.

iii. Beyond2 Degrees Scenar{B2DS)This scenario aims to limit glokmleragetemperaturerise to
XKL.75°C by 2100Thisscenario is Parisligned

It should be notedhat the Sustainable Development Scenario andBegond 2 Degrees Scenario assemeoth,
coordinated,and early action®y policymakers and market players. In reabtynore likely scenario aédelayed
action policy scenario where business as usual continues for theereyearsandthen drastic polies such as
avery high carbon pricand/or a banon internal combustion cargome into effectin responseto worsening
climatedisasters.Ina delayed policy action scenaribe value ofstranded assetis likely to be three times higher
thanin a scenario involving smoothandearly trangtion.'?

Becausdow-carbontechnology pathways to achieve the 2 Degr&esnario have not been established for the
steel, cement?* aviation, and shipping industries, only the holdings in these industries as a percentage of the
overall equity and corporatbond portfolics were analyzedn this report'®

Market Benchmarksg To illustrate the relevant metrics od potential investable universe, two market
benchmarksvere used:

1 Forcorporate bondsg Bloomberg Barclays Global Agg Corporate Total Return*fiidex
1 ForequitiesgMSCI A Country World Index?’

21\World Energy Outlook 202Mnternational Energy Agency, October 2020.

22Energy Technology Perspectives 20hfernational Energy Agency, June 2017.

122STRANDED ASSETS AND RENEWABWLESe energy transition affects the valueesfergy reserves, buildings and
capital stock International Renewable Energy Agency, July 2017.

124 For g¢eel and cementthere are no low-carbon technoloy alternatives yet

1251n the individual report for each insurer, the gi@tensity pathway, such asi¢ grams of C£emission per pound of
cement produced, is provided.

126 Bloomberg Barclays Global Agg Corporate Total Return | Bli@amberg.

2T MSCI ACWMSCI
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https://www.bloomberg.com/quote/LGCPTRUU:IND?sref=xP3cBXbk
https://www.msci.com/acwi

2.3.2. Outputs of thePACTAVodel

The model provides sector or technolegpecific analysis that includes:

1. ¢ KS LJ2 NI T 2 finkh2 Bight ctr iRénsfva dectors as a percentage of total holdingEhis
output does notdifferentiate between companies that are in the same industry but have very different
plans for the lowcarbon transition. For example, according to Bloomberg New Energy Finance and
.f22Y0SNH Ly(iStftAaSyOSs 9 dauehhIoRkSE and RdgabDuich Shell Plc | Y R
are far more advancethan U.S. firmdike ExxonMobil and Chevromhen it comes taet zero targets,
cutting their reliance on fossiiuel sales by investing in renewable energy, battery storage, elaahick
chargirg points, carborcapture technology and other decarbonization effort$?® The financial
performanceof Total SEluring the low-carbon transition could bevery different from the financial
performance oExxonMobil.

2. ¢KS L2 NI TF2f A XeonpaieXotkeyRASBtaiableYDevelopment Scenaramd a market
benchmark(seeFigure3 as an example Technology mixomparesA y & daNf®dube @ differenhigh
and lowcarbontechnologies within a sectawith the technologymix requiredunder a certainclimate
change scené.

Technology Mix for the Power Sector
{Corporate Bonds)

s 5% 50 7% 100
potoo 212 S I
Ptz .
(19 25% B 5% 100%
. Coal Capacity . il Capacity . Gas Capacily
Muclear Capacity Hydio Capacity Renewables Capacity

Figure3. High and LowCarbonTechnology Mifor the Power SectanL y & dZNENAR Q / 2 NL® NI G S
Figure3showsthe§ OKy 2f 238 YAE F2NJ 6KS LR6SNI aS002NI Ay A\

{ Portfolio 2020reflectsthe currenttechnology miof the power sector ik Yy & dideBidgE Q

f Portfolio 2025showsthe projected technology mix in 2025 based tie investee corhJl YA S & Q
capital plandor the nextfive years

9 Target SDS 2025dicateswhat the technology mix needs to look like in 2025 to meestainable
Development Scenari@.e., Parisaligned)goals.

1 Market 2025 shows the projected technology mix in 2062%d on thefive-yearcapital plans of
the investeecompanies irthe benchmark The benchmark in this case Bfoomberg Barclays
Global Agregae Corporate Total Return Inddar corporate bonds.

Thedifferencein the technology mibetween Portfolio 2020and Portfolio 2025is not a esult of any
changein the investor€holdings, but rather a reflection ofthe differencebetweenthe technology mixn
theA y @S a0GSS gt péinstnkltBeite@hnology mixurrentlyin production.

128 Quinson T.,U.S. Oil Companies Lag Far Behind Greener Europe, Bleoaimberg Green, March 24, 2021.
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The technology mix metrifocuses ortechnologyshiftsin the power, fossil fugland automotive sectors,
namely: (i)changes in the technological processes by which outputs are prodyeegl, shift from coal
poweredto renewable power capacity), and @hanges in the nature of the output itse(e g., shift from
internal combustion engines to electric \eles). This metric measurebe A Yy a dzl&iwExPosure to
the economic activitieghat are impacted by the transition to a lowcarbon economy It is a function of
how diversifiedthe insureld gbrtfoliosareacrosshe companies they invest,jiand howdiversifiedthese
investeeO 2 Y LI y A S ade atra3sedh@logies & autput types

3. ThelLJ2 NJi Fpotluktidrv&lume trajectoryrelative to what is required by different climate scenari®
for the fossil fuel, power, and automotive secttf{seeFigure4 as anexamplg. Production volume
trajectory compares theplanned futureproductionof a technology based on the capital plans of investee
companies withthe productionrate required under differentlimatescenarios

The amount of coal productior
Fff20 GSR
corporate bond portfolis

based on their holdings. This
is thS
LINE FAL S¢
companies.
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Figure4. Alignment of Coal Production in the Corporate Bond Poxfektative to the IEA Transition Scenarios

Figure 4 shows the production volume trajectory metric for corporate bondsusing coal mining

production as an example. This metnieasure the alignmentof alLJ2 NI F2f A 2 Q&

volume over the next five yearswith the production volumerangesset as targetsn different climate
scenarios Changes in production volume result either fraime transfer of production from one
technology to anothere.g, internal combustion engines to electric vehicles) or fithimsheer expansion
or contraction in production coming from the tectoiogy/fuel (e.g, a company brings a new cefded

129 Alignment for thesteel, cement, andaviation sectors can be accessat the individual company levéi the individual
reports. Alignment metrics in the shipping sector are still under development.
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power plantonline). The Yaxis shows the normalized capagitianned forthe nextfive yearswith the
current capacityepresentedas 1.

InFiguredX A y ZaEMIhiNgpdction trajectoryfallswithin the red areaandincreases significantly
between 2020 and 2025Thismeansthatti KS Ay A dZNBNB Q A y @S asioScSal rairgny LI y A
for the nextfive yearswere completely incompatiblevith the Sustainable Devetonent Scenaripworse

than the stated policy se@rio, and even worse than thmarketbenchmark.

For information onhow PACTA allocaegroduction volumesand attributes climate scenaria® an
investment portfolio, please see tH@ACTA Knowledge Hub.

DIFFERENT METRICS USED TO MEASURE CLIMATE SCENARIO ALIGNMENT

While thetechnology mixmetric and theproduction volume trajectorymetric both provide an indication
2F K2g tftAIYSR GKS Ay@Sah3ns Susidinatld DévelGencBcearia ey
differ in that the technology mix metric measures the proportion of different clinratevant technologies
AY Yy Ay@Said2NRa LRNIF2fA2 gKATS (GKS LINRRdAzOG.
production volume over timeAlignment in one metric does not equate to alignment in the othefor
SEFYLX SZ AG A& LR&aarAotsS GKIFIG Fy AyoSadz2Nna N
portfolio relative to carbon intensive power generatjaesulting in a technolyy mix that is Parialigned.
However, the rate of increase of renewable power generation may be too small for the production vc
trajectory to be Parisligned.

Translating this to monetary termgif the economy were tfollow the SDS, then the powgeneration

LR NIA2Y 2F (GKS Ayad2NENRaA Ay@SadaySyd YAIKG y?2
power generation would be limited. In other words, there would be an opportunity cost as the invest
not financing the required increasa renewables.

3. Transition Risk Exposure of New York Domestic Insurers

3.1. LYy & dARkBos#Ee@ High-Carbon Sectors

Of all the financial assets analgiz@quities and corporate bonds)7.2% ofi K S A yassegM&eNdEc&bon

intensive sectorsL y & daxibdliEe @the PACTAectorsis shown irFigure5, broken down bytype of insurer
andsecurity¢ KS YIF N)] St 0SSy OKYI N) & Thisgduatitasabatith19shotithel v 3 diital WNER @ A |
asses in equities and fixed income (including mortgages and government bond&)thoughA y & dzNB N& Q €
equity exposure t@arbon intensivesectorswassimilar to the market benchmarkf 9.8%life insurersQ S E LJ2 & dzNJ
to these sector®n the corporate bonds sidevas 20% much larger thathe exposure ohealth and P&C insurers

and larger than thenarket benchmarlof 16%
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Percent of Investment Value in PACTA Sectors
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Figureb. Percentage of Investments in tRACTA SectoforCorporate Bonds and Listed EagsHoldings

Breaking this down furtheFigure6 showshow eachtype of insurerall insurers irthe aggregate and the market
benchmarkare distributed across these higtarbon sectors For corporate bondsyhile A y & dzZNB NE Q LIS NJ
distributions of coal and oil & gasere like those ofthe benchmark life insurersinvested more in power
generationthan the benchmark For equities, life insurers@bd out with their largerexposure to shipping and

smaller exposure to automotive compareddther types of insurance arttie benchmark.
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Figure6. Percent Distribution of Investment Value in the PACTA Sectors
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3.2. Peer Comparison df y & dzNdBliNgs @High-CarbonSectos and Technologies

It is important to note that theexposure to highcarbonsectors and technologiesmay differ dramatically from
oneinsurerto the next, as showrnn Figure7 andFigure8. Each vertical linén the figuresepresentsone insurer

and the colorof the linereflects the insuance segment, Health, Life, or P&OFigure7 shows thatwhile most of

the insurers had singldigit exposuresto fossil fiel production multiple P&Cinsurersand a few Life insurers had
exposuresin their corporate bond portfoliosthat were significantly higheig more than 50% for one Life entity

and more than 40% for one P&C entityon the equity &e, one P&Cinsurerwent so far as tanake all its
investmensin the fossil fuel sectorFigure8providesa A YA f I NJ O2 YLJ NRA a2y T 2lMhdA y & dzN
gasfired power generationwith a few insuers whose holdings in these higtarbon technologiesvere much

higher thanthose oftheir peers
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3.3. L Yy & dzAliBhn@nwith Climate $enarics

dimate scenario alignment metricavere calculated forinsurersin the aggregatefor the power, fossilfuel, and
automotive sectors(i.e., thosesectors with viable lovearbon alternatives)usingthe climate change scenarios
described in Sectiof.3. Inputs and Outputs of the PACTA Madeith the most importantone beinga Paris
aligned scenaridi.e., SDS for the fossil fuel and power sectors and B2DS for the transportation sector)

Scenario alignment is measured across two metfts

- TechnologyMix ¢ which compares A Yy & dzxpoBliEe@o differenthigh- and lowcarbontechnologies
within a sectomwith the technologymix requiredundera certainclimate change scenario.

- Production Volume Trajectory, which compares th@lanned futureproductionof a technology based
on the capital plans of investee companiggh the productionrate required under differentlimate
scenarios

In both casesthe technologymix and production volume trajectoripook forward fiveyears. The metrics of the
market beachmarks are provided as a refereraewell

3.3.1. Fossil Fuels

More thanany other industry, the fossil fuskectorhas been the cataly$or unprecedented economic growin

the past few centuriesvhile also generating theostglobal emissionsEven today, fossil fuelée coal, oil and

gasstill supply 8¢ 2 T (i K&hergy$! MI the Qaime time, th sectoris highly vulnerable to transition risk
Therefore it is important that insurers understand their climate scaoalignment(i.e., their potential transition
risk exposurgin this sector

It is important to notethat no technologymix metric is provided as théossil fuelsector is supposed to mostly
disappeatro reach theSustainable Development Scenario

Production Volume Trajectory
Coal Mining

Figure9 showscoal minirg production volume trajectdesfor corporate bond and equjtportfolios. The insuraNA Q
trajectories,reflected as solid lineg I t f Ay GKS NBR FINBlFa yR losms GKS
arereflected as dotted linesThisneans thainsdzZNE NE Q Ay @S & (i Y S yreladive  theStedeiBakkd K (i S R
in both portfolios It also means thathe five-yearcapital plansofh Y 8 dzZNENB Q Ay @dSaidSS 02vYLJ
were aligned with a more than 3°€ world, and therefore would sdverselyaffected if the lowcarbon transition

were tohappen based othe Current Policy Scenatid his adverse effect would be even greatehe transition

happered according tahe Sustainable Development Scenario

B0 For a detailed explanation of how to read the graphs of these two metrics, see Sectitmpat8.and Outputs of the
PACTA Model
131 Statistical Review of World Energy 2089th edition,BP, 2020.
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Figure9. The Gal MiningProduction Volume Trajectory Relative to Climate Scenarios

Oil Production

Figurel0reflectsoil production volume trajectdesfor A y' & dziedsdxaieibnd and equity portfolios The solid
lines show hat A y & dzNB NE& Q in R§1D BededliynSdyvithaa 2.7-3.2°C worldby the end of 2025 The
trajectory of thecorporate bond portfolighoweverendedat a production volumédower than that ofthe market
benchmark In other words, 0 KS A y & dzNt® BaRdCholdhgsdrdzbédier aligred with the low-carbon
transitionthan the market benchmarkForequities the reversewas true.

Natural GasProduction

Figure11 shows natural gas productiorolumetrajectoriesfor A y & daidipdvdiebond and equity portfolios

| SNB>X GKS Ay@SaisSS 02 YL} y ApfodudtiorOat d itdadtef thandequingdito SR dzO S

0 K S°C Wenld scenarié® AlthoughthereisNB 2 Y T2 NJ AyadzNENBRQ Ay@SaiasSS O2vYL
of natural gasoverthe next five yeaand remainParisaligned, thereis also the risk that most natural gas usage

in the developed worlgwithout the large-scale captue of CQ from the atmosphereandthe storageof that CQ

in a stable environmenwill need to be replaced in the long term with zerzarbon sources, which cltllead to

financial losse$®

132The upward sloping line between the green aight-yellow sectionsndicates that natural gas production can increase
over the next five years and still be compatible with the Sustainable Development Scenario

138 Rqelj, J.et. al, Energy gstem transformations for limiting erdf-century warming to below 1.5 °©ature Climate
Changeb, 519527(2015), May 21, 2015.
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Figurell. The Natural Gas Production Volume Trajectory Relative to Climate Scenarios
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