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EXECUTIVE SUMMARY

KEY OBJECTIVES

PROVIDE A 2°C BENCHMARK The primary objective of the project is to provide a framework for
investorsand policy makersto translatehigh-level climate policy goals(e.g. limiting globalwarmingto 2°C)into
abenchmarkhat caninform portfolio allocationtargets

PROVIDE RELEVANT PERFORMANCE METRICS FOR COMPANIES AND INVESTORS in

performing this translation, the framework generatesa set of key, sectorspecific performancemetrics that
measurethe exposureof a givenportfolio to the energyandtechnologieghat representclimate problemsand
solutions Theseperformancemetrics allow for the first time portfolio-level benchmarkingof climate policy
alignment Theyact asbenchmarkdor both assetmanagersand companieson how their businesamodeltoday
aligns with decarbonizationirendsand quantifythe necessanrgtepsto closethe 2°Cexposuregap
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A INFORM POLICY MAKERS Thebenchmarksand measuremenbf alignmentcanbe disclosedy investors
T to help policy makersbetter identify key private sectorinvestmentgaps,allowingthem to better target public
investmentsandtaxincentives

KEY DRIVERS OF ADOPTION

@ INVESTORS PLEDGES ON PORTFOLIO DECARBONIZATION

GThe Portfolio DecarbonizationCoalition (PDC)is a multi-stakeholderinitiative that will drive GHGemissions
reductionson the ground by mobilizing a critical mass of institutional investors committed to gradually
decarbonizingtheir portfolios (X) Portfolio decarbonizationcan be achievedby withdrawing capital from

particularlycarbonintensivecompaniesprojectsandtechnologiesn eachsectorand by re-investingthat capital

into particularly carbonefficient companies,projects, and technologiesof the same sector It can also be

achievedthrough targeted engagementby investorswith portfolio companies (X) the secondgoal is to

assemblea coalition of investorswho in aggregate will commit to decarbonizingat least USD 100bn in

institutionalinvestmentacrossassetclasse

Portfolio Decarbonization Coalition, launched in September 2014

/’ MANDATORY INVESTOR DISCLOSURE
/ ? nstitutionalinvestorsshall@ R A & i® thedr arfual report, and make availableto their beneficiaries(X) their
== cXposureto climaterelated risks,includingthe GHGemissionsassociatedwvith assetsowned,their contribution
to the international climate targets and the energyand ecologicakransition That contributionwill be assessed
with regardsto indicativetargetstaking into accountthe nature of their activities(X) setby the implementation
decreeg
Article 173 of the French Law on the Energy Transition for Green Growth, applicable from 2016 onwards

@ INTERNATIOANL POLICY INITIATIVES

m oRiskgo financialstability will be minimisedif the transition beginsearlyandfollowsa predictable path, thereby
"™ helpingthe market anticipatethe transitionto a 2 degreeworld (X) We are consideringrecommendingo the
G20 summit that more be done to developconsistent,comparable,reliable and clear disclosurearound the
carbonintensity of different assets (X) Companiesvould disclosenot only what they are emitting today, but
howtheyplantheir transitionto the net-zeroworld of the future.€
Mark Carney, Governor of the Bank of England, Chairman of the Financial Stability Board,
29 September 2015



KEY ELEMENTS OF THE METHODOLOGY
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ROADMAP TRANSLATION Theframeworkstartswith the guantitativetargetssetin the 2°Cenergy

technology roadmapsof the International Energy Agency (World Energy Outlook and EnergyTechnoIogy
Perspectives) Thesetargets are WI R | Ltdisfék Markets to reflect the role of listed companiesin the
deploymentof technologiesandthe productionof energyin different geographies

ENERGY TECHNOLOGY EXPOSURE Usinggranular(plant by plant, car productionby modeland

country), forward-looking (capacity addition plans, production forecast, etc.) data from industry-specific
databasesthe authorsassesshe future exposureof listedcompaniedo energytechnologies

GAP ANALYSIS Theexposureof a givenequity portfolio to variousenergyand technologiess compared

to the exposureof the 2°C benchmark,generating indicators of over- and underexposureto these key
technologiesandenergyproduction

KEY FINDINGS
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WHAT DOES A 2°C PORTFOLIO LOOK LIKE? Thereport definesallocationtargetsfor a European,

US,and DevelopedMarkets 2°C portfolio and comparestheseto the STOXX00, S&P500, and MSCIWorld
respectively Basedon the limited number of technologiesand indicatorscoveredin this first version of the
model, the marketcapitalizationweightedindicesunderweight renewable power generationby 19-36% and
electriccarproductionby 66-96% Theyover-weight coalfired power generationby 7-16% oil & gasproduction
by 12-14% and coal production by 0-31% Our anecdotalevidenceregardingexposureto R&D expenditure
further suggestghat a 2°C portfolio involvesa dramatic increasein exposureto breakthroughzero carbon
technologiesandthat thisincreaseis generallyunachievablén largecompaniesalone

HOW CAN INVESTORS ALIGN THEIR PORTFOLIO? Investorshave severaloptionsto reach2°C
benchmarks Options include reweighting the portfolio using key performance indicators as constraints,
engagingwith large companiesto influence capital and R&D expenditure or assetimpairment strategies,
extendingtheir universeto cleantech pure players,or directly W2 F T & tidir luridgf 8xQosureto clean
technologiesn the infrastructure,private equity, andventure capitalbucketsof their portfolio.

HOW DOES IT PERFORM? The illustrative optimized 2°C equities portfolio over-perform their

III benchmarkover the past 3 years,with a trackingerror of 0.29-0.97. Thisperformanceis likely related to the

recentunderperformanceof the energysectoranddoesnot predictfuture performance

KEY CAVEATS

o/

EXPOSURE VS. IMPACT ON THE GROUND. The reallocationof an investmentportfolio R 2 S &
necessarilylead to changesin capital allocation on the ground Somedecarbonizationstrategiesare more

* impactfulthanothers. Thenext stepof the projectwill involveexploringthe mostimpactfulavenues

THINK BEYOND IEA SCENARIOS. Theobjective of the project is to developa proof of concepton a
Wi NF yae F (i anbtjepescribethe IEAvisionor any other vision of a 2°C future. The next step will
involve translating other scenarios,notably based on different assumptionsregardingthe deployment of
renewablesandcarboncaptureandsequestration(CCS)

BEWARE OF PICKING WINNERS. Thetranslationof a 2°C roadmapinto a target portfolio inherently
prescribesexposureto certain categoriesof technologies(technologyexposuretargets) and certain burden
sharing between & S O (lahdNF 2 3 NJ- daiion Builget This challenge exists as well for the carbon
allocationof the carbonbudgetmore generally Theonly way to achievedifferent outcomesis to benchmark
a portfolio againstdifferent roadmapswith different visionsof the 2°Cdecarbonisatiorpathway:
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HOW DO WE TRANSLATE 2°C SCENARIOS
INTO A 2°C BENCHMARK?

2°C Energy technology roadmaps  Relative role of stock exchanges

Technology deployment objectives Role of listed companies in delivering energy and transport
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THE DEVELOPED MARKET EQUITY UNIVERSE:
2°C BENCHMARK AND MSCI WORLD

] Theportfolio showsthe relative under and over exposureof the indexto the 2°C
LEGEND: exposuretarget for the A y R $€o@aphicboundary The width of the bars
O 2°C benchmark approximatethe market capitalizationsharein the part of the portfolio assessed

(Figureon left). Thedistancefrom the purple circle (the 2°C benchmark)shows
the degreeof over and under exposure Themisalignmentis calculatedusinga 5
( Weight in index

year time horizon (until 2020. The utility and automobile sector misalignment
wasdefinedusing5 yearproductionand capacityforecasts Theoil, gas,and coal
L7 0 L misalignmentwas assesseddy using the difference between potential future

%6 misalignment supplyin the 4-5°C and the 2°C scenario,and extrapolatingthis result on the
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COAL POTENTIAL SUPPLY* ~ ©Over exposure

T (+30.5%) T~ RENEWABLE POWER (-34.9%)
// HYDRO POWER (-1.6%)

NUCLEAR POWER (+3.4%)

\ OIL POTENTIAL SUPPLY*

e (+13.5%)

2°C portfolio

\ |

GAS POWER (+1.7%)

COAL POWER
(+7.3%)

) ELECTRICCARS
T (-79.2%)

Under exposure

FIYBRID CARS
(-66.3%)

/

\ MSCIWorld =

\ |
NN | INTERNAL COMBUSTION
|/ GASPOTENTIAL SUPPLY* ENGINE VEHICLES

N \\

Based on industry average estimates. ¢ o spo)| BASED ON IEA, GLOBALDATA, AND WARDSAUTO

BACK TESTING THE 2°C DEVELOPED MARKET PORTFOLIO
Comparing 2°C portfolio with market benchmark (based on Bloomberg Portfolio Analytics)

TheMSCMWorld wasre-weightedto alignthe portfolio with the 2°Ctechnologyexposuretargets Therealignmentwas
limited to the energy and technologiescovered in this paper and did not consider potential misalignmentto
technologiesnot yet covered Therealignmentin the utility and automobilesectorrelied on aligningthe relative energy
and technologyratios without managingtotal production levels In the caseof automobile, this alignmentwas only
possiblefor electric vehicles,with a gap remainingfor hybrid. The financial performance(total return) of the 2°C
benchmarkrelativeto the MSCMWorldis presentedbelow. Theportfolioswere backtestedasstaticportfolios.

Portfolio and benchmark
indexed to 100=2012, chart
measures outperformance of
indexed portfolios

Tracking error (3r): 0.49
Sharpe ratio (3r): 0.93 (Benchmark 0.92)
Total return (3yr): 11.58 (Benchmark 11.45)
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THE EUROPEAN EQUITY UNIVERSE:
2°C BENCHMARK AND STOXX 600

] Theportfolio showsthe relative under- and over exposureof the indexto the 2°C
LEGEND: exposuretarget for the A y' R $&ofraphicboundary The width of the bars
O 20C benchmark approximatethe market capitalizationsharein the part of the portfolio assessed
(Figureon left). The distancefrom the purple circle (the 2°C benchmark)shows

the degreeof over and under exposure Themisalignmentis calculatedusinga 5

( Weight in index yeartime horizon(until 2020. Theutility and automobilesectormisalignmentvas
defined using 5 year production and capacity forecasts The oil, gas, and coal

L o el misalignmentwas assesseduy using the difference between potential future

%6 misalignment supplyin the 4-5°C and the 2°C scenario,and extrapolatingthis result on the
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BACK TESTING THE 2°C EUROPEAN PORTFOLIO
Comparing 2°C portfolio with market benchmark (based on Bloomberg Portfolio Analytics)

The STOXX00 could not be alignedas a 2°C portfolio basedon its current universe A realignedportfolio still under
weights exposureto electric vehiclesby about 40% and hybrid vehiclesby about 80% The backtested portfolio thus
remainsmisaligned Theresultsare presentedbelow. Asfor the other indices,the realignmentwaslimited to the energy
andtechnologiescoveredin this paperand did not considerpotential misalignmento technologiesnot yet covered The
financialperformance(total return) of the 2°C benchmarkrelative to the STOX800 is presentedbelow. The portfolios

were backtestedasstaticportfolios.
15

Portfolio and benchmark
indexed to 100=2012, chart
measures outperformance of
indexed portfolios

Tracking error (3r): 0.29
Sharpe ratio (3r): 1.04 (Benchmark 1.01) 0.5
Total return (3yr): 47.78 (Benchmark 46.21)

Oct-12 Apr-13 Oct-13 Apr-14 Oct-14 Apr-15 Oct-15



THE US EQUITY UNIVERSE:
2°C BENCHMARK AND S&P 500

] Theportfolio showsthe relative under- and over exposureof the indexto the 2°C
LEGEND: exposuretarget for the A y R y€ofraphicboundary The width of the bars
O 2°C benchmark approximatethe market capitalizationsharein the part of the portfolio assessed
(Figureon left). The distancefrom the purple circle (the 2°C benchmark)shows

S the degreeof over and under exposure The misalignmentis calculatedusinga 5

( Weight in index yeartime horizon(until 2020. Theutility and automobilesectormisalignmentvas
defined using 5 year production and capacity forecasts The oil, gas, and coal

L7 0 el misalignmentwas assessedoy using the difference between potential future

%6 misalignment supply in the 4-5°C and the 2°C scenario,and extrapolatingthis result on the
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BACK TESTING THE 2°C US PORTFOLIO
Comparing 2°C portfolio with market benchmark (based on Bloomberg Portfolio Analytics)

The S&P500 was re-weightedto alignthe portfolio with the 2°C technologyexposuretargets The realignmentwas
limited to the energy and technologiescovered in this paper and did not consider potential misalignmentto
technologiesot yet covered Therealignmentin the utility and automobilesectorrelied on aligningthe relative energy
and technologyratios without managingtotal production levels In the caseof automobile, this alignmentwas only
possiblefor electric vehicles,with a gap remainingfor hybrid. The financial performance(total return) of the 2°C
benchmarkrelativeto the S&P500is presentedbelow. Theportfolioswere backtestedasstaticportfolios.

Portfolio and benchmark 4
indexed to 100=2012, chart 3
Qgs)jgéeso?;g;réormance of Tracking error (3r): 0.97 )
P Sharpe ratio (3r): 1.56 (Benchmark 1.51)
Total return (3yr): 71.47 (Benchmark 67.86) 1
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ABOUT 2° INVESTING INITIATIVE

The 2° Investing Initiative [2°ii] is a multi-stakeholder
think tank working to alignthe financialsectorwith 2°C
climate goals Our research work seeks to align
investment processes of financial institutions with
climate goals developthe metricsandtools to measure
the climate friendliness of financial institutions, and
mobilize regulatoryand policy incentivesto shift capital
to energy transition financing The association was
founded in 2012 and has offices in Paris,London,and
New Y orkCity.

ABOUT SEI METRICS PROJECT

This project has received funding from the European
I YA 2 H@idon 2020 research and innovation
programme under grant agreement No 649982 This
report was published in the context of the H2020
& { dza G I Bngfdy mviesiment a S (i NJprdjexte The
project aims to develop a climate performance
framework and associated investment products that
measurethe exposureof financial portfolios to the 2°C
economy The metrics, benchmarks, and tools will
enable investors to align their portfolio with
decarbonizatiorroadmaps Theproject runsfrom March
2015 to March 2018 and mobilizes over €2.5m in
funding
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The2°InvestingL y A (i Aréséakciisp@videdfree of

charge and 2°ii does not seek any direct or indirect
financial compensationfor its research 2°ii is not an

investment adviser, and makes no representation
regarding the advisabilityof investingin any particular
companyor investmentfund or other vehicle A decision
to investin any such investmentfund or other entity

shouldnot be madein relianceon any of the statements
set forth in this publication Theinformation & analysis
containedin this researchreport doesnot constitutean

offer to sell securitiesor the solicitation of an offer to

buy, or recommendatiorfor investment,in any securities
within the United Statesor any other jurisdiction The
information is not intended as financial advice The
researchreport providesgeneral information only. The
informationand opinionsconstitutea judgmentasat the
date indicatedand are subjectto changewithout notice

No representationor warranty, expressor implied, is
made by 2°ii as to their accuracy,completenessor

correctness2°ii doesnot warrant that the informationis
upto date.

CONTACT:
Email: contact@2degreeasvesting.org
Website: www.2degreemvesting.org
Telephonebo oM nHYy+1GB 418 GlH6 w
Paris (France)
47 rue de l&Victoire, 75009 Paris, France
New York (United States)
205 E 42nd Street, 10017 NY, USA
London (United Kingdom)
40 Bermondseystreet, SE1 3UD London, UK

The SEImetrics consortiumconsistsof 10 organizations,including the 2° Investing Initiative, CIREDCDP,
WWF EuropeanPolicy Office, WWF Germany, Frankfurt Schoolof Finance& Management, University of

Zurich, KeplerCheuvreux,and the Climate Bonds Initiative. Their involvement in this project does not

constitute an endorsementof the messagesn this working paper.
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