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REVIEW COMMITTEE FOREWORD
The report has beemproved

andreviewed by a committee Dear Reader,

chaired by CDClimatResearch,

composed of experts and The2° Investing Initiative is a mulstakeholder think tankringing
practitioners.

togetherfinancial institutions, policy makers, research institutes,

experts and environmental NGOs. Dedicated to research and

awareness raising to promote the integration of climate goals in
FAYFIYOALT AyadAaddziazyaQ Ayg@gSadaySy
regulation, 2ii organizes sharing and diffusion of knowledge, and
coordinates research projects.

The 2 Investing Initiative has been created in 2012. Its work is

funded by theCaissalesDépots the AFD, the ADEME (French

Agency for the Environment and Energy Management) and the

French Ministry of Ecology and Energy. The members include 60
organizations and professionals from the financial sector from 6
O2dzy i NASAaX AyOfdzRAY3I Y240 WTFAYIl yC

The name of the initiative relates to the objective of connecting
the dots between the +Z climate goal, risk and performance
assessment of investment portfolios, and financial regulatory
frameworks.Thisreport buildson our previoustudy that
describes the 2investing framework based on three pillars:
1.MSF &dzNBYSyYy G 2F Ay@SadyYSyid LIR2NILT?2
and performance;

2. Disclosure of carbon risks and performance by-financial
companies and investors;

3. Incentives targeting investors (e.g. tax incentives), in order to
channel capitals toward financing the energy transition.

COMPLETEL

tKAad 4S0O02yR NBLRNIXZ RSRAOIFIGSR G2
providesthe basis for our future work plan. Over the coming three
years, we will develop erossasset, impacbased climate

performance indicator for investmeimortfolios and banksThis
undertaking will be flanked by quarterly publications covering a

range of issues involving the interplay of climate change and

finance, conferences and workshops with experts from the field,

and participation in consultations organized by different

stakeholders.

Thisstudy has profited immensely from the input of the
practitioners of the analysed methodologies and the review
process involving experts and practitioners; we are very grateful for

_ o their contribution to our work.
The views expressed in this report

are the sole responsibility of the
authors and do not necessarily
reflect those of the 2 Investing
Initiative members nor those of the

review committee members.
The authors are solely responsible QU| ?
for any errors.
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Onbehalf of the 2ii team, we hope you enjoy reading the report.
Sincerely,



ExecutiveSummary

Overview. This report presents the results of tBglnvesting Initiativereview of GHG emissions accounting for the

financial sector. Part | of the report establishes the case for developing financed emissions methodologies. Part Il
provides a stateof-the NI NBE@PFASg 2F | R21 Sy 2F WFAYIYyOSR SYArAaarzyaqQ
portfolios, corporate loan books and banks. The study concludes with an outlook as to the future potential of financed
emissions methodologies to help in aligning the financial sector WittirBate scenarios and the associated implications

for policymakers

Part |. Longterm investing requires crosasset, impactbased metrics

wCapital misallocationThe global economy faces a substantial shortfall inengy and climate finance relative to
projected capital demand and climatargets. Climatespecific finance reached about $360in 201611, flows that still

fall far short of the $50@n of annual additional investment that according to the IEA needs to be mobilized over the
next decadeBesides, overinvestment in fosfilel reserves and equipment lead to lockiedemissions that widen the
carbon budget deficit. The carbon content of existing reserves today is already 3 to 6 times higher than the maximum
amount of carbon we can release in the atmosphere in order to keep global warming wh@ler 2

wReorienting the financiakector. The financial sector is increasingly exposed to carbon risk, manifesting itself in the

form of policy risksinthesheit SNY |y R (GKS (GKNBFG 2F WwauNIyRSR FaasSdaaq |
longterm. Thisi dzZ33Sada GKIFG GNFOlAy3 WTFAYIlIYOSR SYA&AaA2YAEAQ YR (
profit-maximizing financial institutions anavestors, as well as poliegakersconcerned with financiatability.

However, the lack of price signal on carbon and the short investment horizons of mosétantvestors keep poiat

in-time carbon risks off the radar screen. Reorientimg finance sectowill thereforerequireincentives directly

targeting investors thabridge the climate and lorterm finance gap, mobilize the assets of leéegn investors and

reduce excessive investment in fossil fuels.

wThe chance for new metric&ligningthe finance sector with 2climate scenarios and the associated climate

performance and carbon risk challenges will require new easset, impacbased methodologies and incentivesrtot

only moveassetdowardsWINBE Sy Q Ay @Sad YSy i fuelg)ii additforiit® alldwinprdechRdiaByY F 2 & & A f
neutral market mechanisms with focuson impact For the past seven years SRY R WiBvido Yiale startetb

refocus theirapproach towardsmpactbased criterizand begun to developneW T Ay yOSR SYAaaA2yaQ Y

Part Il . Existing methods and tools allow investors to track their financeshissions

wlLandscape of practice$Ve identified a dozen methodologies developed for equity managers, banks and

environmental NGOs. They cover together most asset classes including private and listed equities, corporate, financial
and sovereign bonds, corporate loans, project finance, mortgages and consumer credit. Several financed emission data
providers offer calculation tools and direct access to databases covering major stock indices components.

wGaps in GHG reportindpespite progress, corporate reporting only covers 50% of total market capitalization for GHG
emissions. Gaps remain for suplyain and sold products emissions, small companies, and all other investees
(governments, households, etc.).

wUse of modeling techniquesTo fill the gaps carbon data providers estimate GHG emissions with models
(Environmentally Extended Input Output matrix, regression models;yidée data, etc.). A combination of reported

carbon data and modeling techniques allows for an assessment of financed emissions with a level of certainty sufficient
to inform investment decisions when combined with qualitative analysis. On a macroeconomic level, financed emissions
metrics are generally more precise than most economic data based on national accounts currently used to inform policy
makers

wNeed for a broad coveragé\ pronounced diversity of practices exists regarding the integration of sughalin and
sold product emissions of investees, the coverage ofcanporate assets (sovereign bonds, mortgages, etc.) and off
balance sheet items (underwriting, retailing of UCITS, etc.). Our analysis calls for the coverage of a broad scope,
methodologically already achievable, when assessing an investment portfolio in order to avoid basing investment
decisions on misleading data



wlinsignificant cost Data providers have developed datasets and calculation to
allowing bulk processing of data, the use of average emission factors to apply
down assessment approaches, and scale economies in the analysis of invest
On this basis, our estimates suggest that implementation costs of financed
emissions methodologies are relatively marginal for financial institution.

Partlll. Need for standardization, further research and regulation
w [ 01 27F LISNFEh&XorycoOsludesyhatighén dng dlirent
dldlFddza 2F GKS WFAYIYOSR SYAadaarzyaQ

genuine climate performance and carbon risk metrics will require further

methodological development

- Todate, most models focus aannualemissions, whereasumulated
emissiongthe sum of all emissions associated with the investment) and
lockedin emissiongthe level of emissions préetermined over the lifetime of
an assetyeem more materiah terms of informing investmertecision
making. Gaps also remain for coveramgnplexassets such as derivatives.
Finally investments horizons are not appropriately taken into account in
existing methodologies.

- Moreimportantly, current methodologies are largely missing the layers of
A2LKAAGAOIGAR2Y FEf26Ay3a (2 0SYOKY
against2®° investment road maps (such as those published by the Internatiol
Energy Agency).

w {GFyRFNRATFGAZ2Y SeveRlinNi&iveSdreNsiarking tizy” R
standardizemethodologiesNotably initiatives include the GHG Protocol/UNHP
and national initiatives in France afermany, which all aim at introducing a
standard by 2014.5. While the development of carbon accounting standards fc
the financial sector will likely boost reporting practice and increase transparen
the standards are likely to leave certain issues unresolved, notably the lack of
ASYydzZAiyS LISNF2NXIFYyOS AYyRAOFG2NE F YR
investment strategies with climate scenarios. The research program ofthe 2
Investing Initiative aims at bridging this gapRy @St 2 LAy 3 | WY
contribution of investors toward financing the transition to a low carbon econo
and realizing longerm economic targetsThe project started in 2012 and aims &
publishing a 2investing model in 20146.

wRegulation required nowParallel to the research pusipvernmentshould act

now to support the drive towards improving accounting and reporting standar

and incentivizing transparency. This report recommends the following measut

- Finance the development of methodologies and test them on a large scale
via publichanks;

- Immediatelyimprove mandatory disclosure by the private sector to increase
the availability and quality of raw data fronon-financial companies;

- Introducemandatory disclosure for the financial sector to create reporting
channels and boost innovation from data, indices and seryio@gders;

- Planthe introduction of incentives based orfi/Bng-term investingmetrics,
notably regarding tax incentives on savings interests, which are one of the
main driver of asset allocation by private investors.
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ALIGNMENT WITH CLIMASEENARIOS

FIG1. CARBON PRICEAN The feasibility ofealizing thetransition to a lowcarbon economy will
Source: fundamentally hinge on the alignment of financial sector portfolios with
2° climate scenarios. The challenges of this transition facing the global
60 economy over the next decades imply both the need to channel investments
Externalcost towards longterm and lowcarbon investments and to contain the rising
50 (Sociatostsof CO2 per t) exposure of financial institutions to carbon risk. Addressing both climate
performance and carbon risk in turn requires a regulatory and corporate
40 . . ..
environment that goes beyond the current climate policies. The assessment of
30 TAyI-yéél-f LJ2I>IJ§'-F2£H7\2éQVI-t7§E,IyY$yG éci\[jk
uz22f02E 2F YSUNAOa YR YSUK2R2f 23AS:¢
20 integral in achieving such an environmehhischapter makes the case for
the need to assess the alignment of financial portfolios withcimate
10 scenarios by looking at the need to channel investments, the growing
Price on the E exposure to carbon risk and the opportunity for new metrics to provide a
0 O2YLINBKSYaA@dS FyR ljdzZ yadAadlrGdABS YSI ac

2005 2007 2009 2011 2013
1.1 THE NEED TO CHANNEL INVESTMENTS

1.1.1.Lack of price signal

Currentclimate policies have ndieen and wilhot be able to drive the shift

to a low carbon economy alone. The firgind well documentedreason is

FIG2. ALLOCATION STRATEGY the failure of governments to agree on an ambitious and binding framework

OF LONGERM INVESTORS Fd AYGSNYlFGA2YEE £ SOStd 90Sy -BKBY A )

Source: WEF (2011). objective), it is not tangible enough to drastically reorient the industry and

drive investmentsThe materiality of physical andacroeconomicisks

related to climate change is mainly long term (283150 and beyond), even

if some recent catastrophic events (e.g. hurricane Saretyyned the

question of impact to thdore. Climatepolicies (capgaxes, standardand

norms)introducetangible short ternsignalsessentially via a price dBHG
emissionsGiven the laclof visibilityregarding future regulatioand the low

‘ price of carbon talate, they have beennsuccessfuh significantly impacting
industrial strategiesConsequently, policy risks anet material enough, and

probably willnot be for the next 5 to 10 yeart) drive capital allocation in

line with climate scenarios.

1.1.2.Long term stakes off the radar screen
A second obstacleless dcumented- lies in the functioning of financial

Liquid due to the structure of

'Aaf;gﬂfjdue toinvestment processs markets. Setting a price on carbon that could create a policy risk for investors,

A Potentially illiquid.. but liquid takes for granted thatinancial markets will anticipate risks and opportunities

A Actually illiquid by adjusting their asset allocation strategy, thus financing the transition.
Unfortunately thisas Nicholas Sterstressedn hisEconomics of Climate

Long term investors include Pension Change Revievonly works orpaper.In the real world, even if policy makers

funds,insurers SWF and endowments. finally agree on a frameworkime horizons of investorare far too short to

Total 0f$27 tn capture any long term policy rigkf. pages ).

wRisk analysisTraditionafinancialanalysis, either for credit risk or equity
researchgdoes perform forward modeling up to3yearsfor specific

activities. Beyond that however, analysis is limited to trend extrapolafisra
consequenceno long term signal, even if credible and possibly radical, is
included in risk and opportunity- analyses. Financial analysis therefore
mainly aligns recommendations with business as usual scenarios (e.g. no
policy change, no climate impact), which are the only scenarios that have a
100% probability of not happening.
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wlnvestment processedAs recently noted by the OECD, institutional investors are in theory able to take into account
climate policy risks and climate change expected impacts, given their long term liabilities (households savings amd rights
pension funds)However, in practice the investment horizon of most institutional investors is shorter relative to what a
rational clientoriented approach of riskdjusted returns would requiréf. fig 2 and pag8). The mairreasons for this
apparent disconnect include matk-market accounting and the lack of risk metrics, but also prin@geht concerns, the
impact of capital requirements, and behavioral bias

wInformation on risk Finally, the information provided to individual investors is usually limited to the volatility of
portfolios over the last 12 months, without any forward looking information.

1.1.3Longterm finance gap & unbalanced investments

wClimate finance gapClimate finance can be considered a toolset (climate bonds, funds, guaranties, etc.) towards
bridging thegap between businesasusual investment trends and investment scenarios coherent wath €climate

goals. According to the Climate Policy Initiative, clinggecific finance (defined as capital flows targeting-taxbon and
climate resilient development) reached about $3@0in 201011. More specifically, clean energy investments dropped to
$225bnin 2012 after peaking at $25¥ in 2011. These amounts seem relatively small given the $5@® annual
additional investment that needs to be mobilized over the next decade and the $tro@nual average until 2050 (IEA
ETP 2012).

wThe role of long term investorsThe IEA therefore identifies the mobilization of ldh N Ay @Sa i 2NBEQ | a &
key challenges of the energy transition. Beyond the broader policy measures designed to improve the ability of the green
economy to attract capital (carbon taxes, subsidies, etc.), this challenge requires overcoming the obstacles specific to the
finance sector and finding new vehicles and policies to channel investments toward greenHssetsed to channel

financial investments in line with lortigrm forecasted financing needs is not limited to climate challenge reasies g

the trends in asset allocation, various economists from the OECD, the WEF or the Group of Thirty stress the increasing ga
between future needs and the future flows of financing delivered by the financial sector and financial markets;

wToo much investment in fossfluels assetsThe energy transition is not only a question of additional investments. Based

on IEA data, limiting global warming to°*+Z over preindustrial levels requirea massive shift imvestmentsrom fossit

fuel sectors(coakired power plants, oil extraction) tdeantechnologies. The economic case of théir &enario (ETP

2012) is based on average fuel savings estimated at®B#®r year until 2050. The associated reduction of coal and oil

consumption suggests that a major part of existing reserves will become stranddohafaialmarkets, thigequires a

sharp investment drop ifossituels industries. This stark reality currently stands in contrast with the following trends:

- Thecarbon content ofossilfuelsreserves is already to 6times higher than what we can release in the atmosphere
until 2050in order to meet the 2 C target (see page ). This situation challenges the macroeconomic case of
investing $600 to 700Bn each year in oil & gas exploration and production.

- Onthe other side of the energy supply chain, fbekedin emission®f existing fossifuel powered equipment (power
plants, factories, cars, buildings, ee A £ f SEOSSR 2 uebldo WyeardEDer if/carbodzbaptBdiafd storage
delivers, unlikely before 203these devices wihhave to be replaced before the end of their planned lifetidespite
this, $300bn are stillinvested each year in new thermal power capacities.

CNRY Iy Ay@Saili2Nna LISNBLSOGAGST GKS SySNHe GNXyaixiliazy

L2 NG F2f A28Q SELR&dNB

INVESTMENT IN CLEAN ENERGIYce: BNEF INVESTMENT 20@&2012 ($bn) Source: BNEF, EIA
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FOCUEXAMPLES OFIRIVESTMENT ROAD MAPS

2°INVESTMENT IN CEMENT

Cement is used as a binding material to produce
concrete. Its productioemits 2.3 GT of CO2 per year.
2° investors can finance new capacitiegetrofitting
programsbased on besavailabletechnologies:
switching todry-process kilns, away froooal to

waste fuels and biomass, and adding foarbon
binding materialge.g.fly-ash) in the productAll
together, this carcut emissions b0% in 2050
compared to a baseline scenario. But alignmeith

2° scenariogequiresalmost zero emissions from
cementplants inthe longterm and to triple the
emission reductions by 2050.

Giventhe lifetime of a cement plan40-50 years), a

2° investorneedsto invest nowin:

wadvanced concrete helping to improve buildings
energy performance (e.g. insulation);

weonstruction services and materials basedow-
carbon alternative$o concrete(e.g. woodor
individualdwellings);

wR&Din low-carbonalternatives to cement (e.g.
copying the chemical process producing eggshell or
coral reef at industrial scale) and/or carboapture
and storage to allow lowearbon concrete in the
future. An additional, more complementary element is
the opportunity for offsetting (accounted fora. by
South Pole Carbon. From an investor perspective, this
investment roadmap involves a selection of bast
class cement manufacturers. However, no listed
cement group currently invests massively in
breakthrough technologies. A diversification to other
industry groups and other asset classes such as
climate bonds (financing retrofitting programs),
private equity and venture capital (R&D and CCS) is
therefore needed.

LOCKEIN EMISSIONS

‘_-—-----

-
CarbOn bU =~

Locked-in
emissions

LOCK-IN EFFECT

2° INVESTMENT IN ROAD TRANSPORTATION

Road transportation emits 6 GT of CO2 annually.
Listed companies contribute to future emissions via
investments in fuels ($350n/year), automobile
($180bn/year), and road construction ($30
bn/year). In addition, about $2tn are invested each
year in new cars, partly financed by bank loans, and
$x Bnby governments in paved roads. The loclked
effect is high for roads (40+ years), refineries-825
years) and oil reserves (4% years). The lifetime of
a car ranges from 7 to 20 years, but car desig8 (2
years) and the upstream R&D should be taken into
account when assessing the inertia of investment
decisions. Climate scenarios disagree on which
technologies to prioritize and the magnitude of
modal shift. Overall, a°2nvestor should finance:
wThe development of existing lowarbon engines
(hybrids, flexfuel, electric, natural gas, efficient
gasoline/diesel) and massive R&D in breakthrough
technologies (fuetells, new batteries, etc.), in the
automotive sector;

wR&D in the next generation of clean fuels including
production, transformation and distribution, leading
to investments in agriculture, refining, and
distribution.

wThe modal shift, involving investment in rail
companies, and smart multimodal transportation
projects.

The current level of diversification of R&D and
capital expenditures among large capitalizations in
the automotive and oil sectors prevents such an
investment strategy. A°2nvestor will need to
broaden his or her universe to small caps and
private companies, and increase its exposure to rail
companies and climate bonds.

The lockedn effect of new investments
plays a key role in the type of investment
that need to be prioritize in a°2nvesting
strategy. The IEA consider that the carbon
budget available for new investments is very
limited given the lockedh emissions of
existing equipment and infrastructure.

Source : World Energy Outlook 2011, IEA

LIFE TIME OF
EQUIPMENTS
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FOCUEXAMPLES OFIRIVESTMENT ROAD MAPS

FOSSHEUEL DIVESTMENT

Divestingrom fossitfuels is an integral piede aligningthe financial sector with 2C climate scenario&ntil 2035the IEA
estimates irtheir 450 scenario aecessary reductioim total fossilfuel supply investment of $4@ visa-vis¥ b Pdlicies
Scenari® O dwHc: 27F (2041 f and additonal divésimerdwiy@ SrapoweSngnsmission and distributiaf

$1.2tn (~7%).

One of the main challenges to foskikl divestment has been the perceived danger that, given the size ckitter

(conventional energy constitutes roughlyl2% in most broad market indiceskcluding fossifuels limits the investment

universe and thus leads to underperformance. This fear has been underpinned by studies commissioned by the American
Petroleum Institute highlighting the extent to which the energy sector has historically outperformed broad stock market
indices. Recent studies by Mercer, Deutsche Bank and others however show that the relationship between integrating ESG
factors into investment decisiemaking and financial performance is generally either neutrglomsitive. Figur& shows that

a renewable equity index has in fact outperformed oil equities between 203 66% of the time.

I NBOSyd &aiddzRé o6& WO | dzY LK NE 8GNHEIS\ (Lf ySARS &l AyyaTiéA ILINPA@AYR S & t 1
move out of fossif dzSt Ay @SadySyida 4RI OAADSQF SFHzYaISRBE2F2W68aby3
report argues that fossifuel divestment should be realized in three steps, accompanied by a parallel move towards
sustainable reinvestment (figui®.

w CNBSTS Fft yS¢g F2aarft FdzSt-buyistaSduidetirey G a odzaAy3 /| Nb 2
w 5)\@3&6 Fff RANBOG K2f RAy3a O0AYYSRAIFIGS &aFtS RSLISYRAY
w ''YHAYR O02YYAy3af SR K2t RAy3da O6AyaldNHzOG SEGSNYIt YIyl 3
execute fossifree strategy).

2 KAt S GKS 1 dzYLIKNBeQa NBLRNI Aa 2yS 2F GKS Y2NB St 02N
CarbonTrackenave both recently highlighted divestment as possible corporate mitigation strategies in recent reports.

A role model in this regard has been TWellace Globafund, whichhas targeted a fivgpercent reallocation tocleantech
investments, in both public and private equigind a divestmenall direct holdings in fossiliel companies, including

commingled funds, by 2014. Additionally, the Fund has widely incorporated ESG criteria across an additional 88 percent of
portfolio. While stillearlyji KS Fdzy RQa Ay @SaidyYSyida 2dzi LIQNKi fitdtfdliRear dadihgN) LI2
11.8 percent against an unscreened custom index earning 10.6 percent.

Portfolio 21 provides a more lorigrm example of success, havinm a fossHfree global equity strategy that has

outperformed its unscreened benchmark, the MSCI World Equity Index, by 212 basis points since its incEp@grionan
annualized basis net éées) (Figuré).

While these examples do not prove that fosBiINBE S Ay @SaidyYSyia oAttt fglrea WoSId
feasibility of divesting out of fosdiliels along the lines of & Z scenario.

Performance of renewables and oil stocks (2603 Performance of $1 million investment in Portfolio
2013) Global Equity Fund (institutional) vs. MSCI World
Index since strategy inception (net of fees)
NEX Index
400 $2,200,000

= DJOIilIndex  $1,800,000

Y $1,400,000
200 /1’4 N | Njﬂ‘/\’[/ﬂ
A .W ' $1,000,000
100 $600,000
Dow Jones Global Index

$200,000
0 7003 2004 2005 2006 2007 2008 2009 2010 2011 1999 2003 2007 2011

=== Portfolio 21 Global Equity Fund (I) === MSCI World NTR (Net Total Return)

Source: Bloomberg ([ilindex,NexIndex) SourcesHumphreys
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ND 2

DEFINING CARBON RISK
Forthe purpose of this study,
carbon risk fornvestors is defined
as the financial risk correlated
with the GHG emissions allocated
to its investeesexcluding all sorts
of climate changeelated physical
and macroeconomic risks, but
including policy and energy price
risk.It includes both shorterm
and pointin-time policy and
litigation risks.

RISK FACTORS
FOR INVESTORS

POINTIN-TIME RISKS

CLIMATE RISKS

CARBON RISK

ENERGY RISKS

STANDARD APPROACH OF F

1a

+

1.2.PUTTING CARBON RISK ON THE RADAR SCREEN

1.2.1.The sources of carbon risks

wClimatepolicies.Defining climate risks as the family of risks related to
climate change (an extended definition can include risks related to
LINBaASyd OfAYIFIGS AdSd gSIGKSNLIEI 4SS
WO ND 2 Rhyskal risRs deQuibfrom the effects of climate change

such as variations in temperature and precipitation, the increase of sea
levels, etc. Carbon risks are linked with the mitigation of climate change,
via the efforts to reduce the emissions of greenhouse gases (GHG),
ranging from standards and regulation to tax schemes, market prices and
changes in consumption patterns.

wCorrelation with other risks Carbon emissions are correlated with

other impacts such as resources depletion, locapaltution, local
environmental impact of extractive activities, water consumption and
pollution, etc. Carbon intensity can therefore be used as a proxy for risk
exposure to other environmental arghergyefficiency policies (e.g. air
quality standards for cars), contested operation licenses (e.g. for
fracking, and increasing market prices (e.g. energy).

Sa

1.2.3.Nature of carbon risks
o Carborriskscanmaterializein three distinctbut potentiallymutually
a  rdntdreingwaydl N5 a

wShortterm risk. Thisis the short and mediurerm risk related to the
evolution of the carbon price on regulated markets, the increase in
energy prices, the introduction of new taxes and standards energy
K efficiency standards (e.g. for cars, appliances, real estate, Ehe).
exposure to shorterm risk is primarily a function of yeéw-year
T2 ,\E]mission [eveI's. The 2010 Globa}l Investor Survey on Climate Change
adza3saida UKAAa delIS 2F UKS Nmral Aa

§ v O Naimpairment. Some longifetime physical assets owned by the investee,

suchaspowetJt ' yda FyR O2Ftf NBaSNwWSasz YI
point in time, due to the implementation of more stringent policies or
changes in consumption patterns. The risk extends to-teng, capital
intensive R&D programs in carbon intensive technologies, the

automotive sector is a prominent example. Impairment is correlated with
lockedin emissions and not limited to direct emissions.

wLitigation. This is the longerm risk that lawsuits targeting companies

with high cumulated past emissions create liabilities, based on the
O2YLI yeQa aKINB 2F NBalLRyaAroAftAde
limited to direct emissions and likely to occur in countries where extra
territorial jurisdiction and class action lawsuits exist. The tort cost could
includeadaptationcosts at local level (invested by anticipation), thus
shortening the time horizon of risk for the years 2651000 to today.

To date, the integration of these risks in assessment frameworks is
limited to shortterm risks. Impairments and litigation that could be
assessed through stress tests are not even mentioned as risk factors in

Y

]

A

G§KS RSRAOFGSR aSOidAzya 2F (GKS O2YLk
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1.2.4The influence of climatehange

While finance continues to largely turn a blind eye to more mediand longterm impairment and litigation, climate

change specific risks are increasingly being considered by the financial sector in their ahadgsding to the 2011

Global Investor Survey on Climate Change, more than 83% of asset owners and 77% of asset managers view climate
change issues as a material investment risk across the entire investment portfolio. It is unclear to what degree this feeds
into investment decisions as only 31% of asset owners try to quantify theseMeksover, the results of the°2nvesting
Initiative workshops suggest these risks does not materially inform investment decisions except for utilities and are
generally viewed in terms of a very short tisherizon. A recenstudy byCeres on the insurance industry confirms this
resultOnlyno 2F (GKS mMyn &dzZNBSE@SR AyadzsNI yOS O2YLIQHW Sa KI @S

A number of climate change factors carry a particular risk for fhgdibssets. In China, the coal sector has the largest

share of industrial water use. Already ten Chinese provinces suffer from water scarcity per capita and increased scarcity
may affect coaplant operations. Water scarcity may also affect shale gas development in the future. In the United States,
the share of weatherelated shocks to electricity distribution has increased dramatically. This trend is likely to continue
over the next decades. A € increased temperature in the summerthe 2040s is estimated to reduce available

(thermal) electric capacity by 16% in the United States and 19% in Europe. Moreover, 60%iadctpalver plants in

the United States are vulnerable to water demand supply concerns. In India, around 70% of planned thermal power
capacity is located in watestressed or watescarceareas.

While thermal power plants may be retrofitted to better respond to extreme weather events and reduce resource
consumption, these measures are associated with costs. Glospdcooling systems can cost between $810000 per
1AE26F00 6. b9C HAMHO® LNIIQa &/ 2YY2y {SI gl G§SNJ { dzZLJLJX &
pressure in oil fields is expected to cost $10 bn.

FOCUSTHEMATERIALITY OF CARBON RISKS

SHORATERM CARBON RISKS

Shortterm risksinclude the price oéarbon Net revenues after accounting for depreciation and
allowances in capndtrade systemssuch as the investments for new power plants by scenario
European Tradin§chemgEUETS, impacting direct (in 2011 $n), 20122035

emissions from fixedources and aircrafts), energy
efficiency taxes on vehicles and buildings, and taxes
on fuels andertilizers, but also energgfficiency 12 Renewables -
standards, and energy pricddNEPFI classifies these
different types of risks as eithexternalor internal, Nuclear -
external factors arising out of exogenous policy or 8

economic changes and internal risks intrinsic to the Fossiffuelsw/ CCS I:I
balancesheet of the respective company

These short term risks impaitte operational 4
expenses of the companies and their sales. This risk is
highly correlated with the geographic location of the
facilities and sale€arbon pricing systems are
increasingly being developed across the globe, with New 450

nearly twenty cap & trade or carbon tax systems in Policies Scenario

place or under development, most recently as a pilot Scenario

project in China.

The effects of the implementation of these systems suggest short term risks are already manifesting themselves across
different countries and regions.

Theimpact on investors has been assessed by equity research analysts in the context of isgesifig ad hoc papers
following the debate over or introduction of related regulation (e.g. ETS and new eeffigjgncy standards on cars).

In the most exposed industries (electric utilities), they forecasted an impact rangingXfbta +10% on the share

price.

Based on the conclusion of our workshop with equity analysts, these risks are limited in the foreseeable future (3 to 5
years) and already integrated by mainstream analysts in their valuation models for electric utilities, cement, steel and
automotive.

Fossitfuels w/oCCS I:I

13
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THEMATERIALITY OF CARBON RISKS

Impairment risks may arise due to some form of political, social or economic constraint on carbon consumption that

may lead to some fosdfiliel or associated industry assets to become strandedaRanvestor, impairment risks

0S02YS YIGSNARIFE SAGKSNIAY (GKS F2N¥Y 2F @lfdzZ GA2Y | R2dza
Companiesvith longterm energyrelated assets with long payback periods (e.g. eledatilites, heavy industries,

fossil fuel extraction, etc.).

¢KS a02L)S 2F LRIGSYGAFtT AYLI ANNSYG A& adwoadlryidiltd ¢KS
that60y /&> 2F Lldzof AOf & fAaidSR O2YLI yASAQ NBcanarhdIBedopPORE |
listed oil, gas and coal companies analyzed by Carbon Tracker have a total market capitalization of $4 trillion and

debt outstanding of $1.27 trillianThethe value of plants, equipment and properties of listed companies in

industries highly exposed to the lockedeffect is worth about $10 trillion

TheL9! SaGAYIGSa GKIG OdzNMHEYWI | 9@ 8B & miky BNl & KSHzOG delIZ yW O 2
with another 10% projected to be lockén by 2015 and the entire budget lockéuby2017 (figure below)
Estimatedannual investment over the next decade in fo$sél asset®f $6tn suggests the risk is substantial.

In 2012, HSBC research on the energy sector concluded that the impact of a carbon bubble burst on stock prices can
reach up to40-60% for oil companies and¥6% fordiversified mining companies. The Carbon Tracker Report
adza3Sada I AAYAELFNI 021 2F WAIYLI ANNXSYEH NRaA] ®

ThelEA in turn projects a more benign 450 scenario ifg A S 2074
terms of impairment, with an additional 5% of proven
oil reserves and 6% of proven gas reserveswvis
0KSANI WbSyg t2f A0ASa {OSYINA@Z |oAGK NARA] F2N O2Ff &AYA
low. Given that only about exploration costs are only OlL ' 2066

about 15%, this outlook seems benigtowever, it also

hinges on optimistic nuclear and CCS assumption and

similar levels of undeveloped assets2 Y LJ Yy & Q A

current investment levels suggest however that insteéQAL I 2124

2F ySo LRfAOASAYE WodzaAySaa |4 |dzAdzZ £t Q LINEP2SOlGA2ya RNRO
investment decisions and thus also aggravates
impairment risk. 2012 2037 2062 2087 2112 2137

For about a decade, towns and states (e.g. Connecticut, California) impacted by climate change have started to sue

oil companies, electric utilities and automakers in US courts, on the basis of their GHG emissions. To date all these
cases have been dismissed. However, a closer look shows#saiveort costcan occuafter 40 years of

dismissed claims (e.g. tobacco litigation) and that not all options have been explored to date: in the US but also in
20KSNJ O2dzy iNASa S6AGK SEGNI GSNNAG2NALE 2dzZNAEARAOQOGAZY | yF
Zealand, Australia, Brazil, etc.). In additiamgler the neharm rule, international law allows countries to sue each

other for crossborder damages, even if the pollution comes from private companies. Finally, recent academic

research shows that progress in modeling will soon make it possible to attribute extreme weather costs to climate
change. Thus, while climate litigation is not a major risk in the short term, it can turn into a material risk for large,
carbonintensive companies listed in expossolntries if a groundbreaking judgment by superior cowtcurs.
CAylLttes Iy dzly26y OGFENARFO6ES Ay (GKAa NBIFNR Mma GKS NPt
energyrelated CO2 emissioetween the first IPCC report in 1990 a2@B5, represent aexternal cosof $90

trillion*. According to our very raw estimates aboXito can battributed to listed oil companies, electric utilities and
automakers. In the futurea major technical obstacleill be todeterminethe threshold between an acceptable and

harmful emission level.

* Cumulatedemissionsof 515G TRodsdaninstitute), lockedin emissionsof 590GT (IEA) arekternalcostof $85/t (TrucostUNEPFFi:
calculationbasedon the presentdayvalue ofthe costof climate changeestimatedin the SternReview
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1.3. THECHANCE FOR NEW METRICS

1.3.1.To channel investments (carbon performance)
As outlined abovesurrent investing trends are inconsistemith climate
goals. i governmentontinue to commito these objectives,

O2YLX SYSy Gl NBE Wi2Ll R2 g yapplied. IOhéNdPtHe2K S &
approaches could include assigning climate finance targets to public banks.

Integratingclimategoalsassuchin the policy frameworkshat directly or
indirectly driveprivate capitabllocation(e.g. tax incentives on savings
interests) will then become a key policy tool. In both cases, targets and
incentives wilhave to rely on precise crosssetanetrics.

In a recent GreeRaper, the European Commission acknowledged the issues

related to the long term financing gap and the misallocation of capital by

financial markets. The paper notably stressed the lack of relevant metrics and

0SYOKYl N-ASHIENA WOHSYAAYIQOD

1.3.2. Tomanage carbon exposure (carbon risks)

If governments finally turn climate goals into stringent regulations, the
impairment risk will materialize. If they do not, litigation will increase with
the cumulated cost of adaptation. In either case, given the magnitude of
risks, it is worth stresgesting the impact on companies and letegm
financial assets

wAt company level to inform risk factors and strategy;

wAt portfolio level, for longerm investors with buy and hold strategies;
wAt macreeconomic level, in order to assess systemic risks.

1.3.3 Toassess the impact of green/responsible vehicles

wSRIiinvesting Sociallyesponsiblanvestors(SRIhavebeenthe backbone

of the movementto drive financetowardsaddressingocialneedsandaims
This category of investment has gained momentum and now represents
about 1% of equities under management and up to 4% of shareholding in
certain industriesTheSRI feature of financial products dam (and
increasingly will belabeled (e.gNovethicLabel inFrance). This paveise

way for the development of incentives that wousdtentially givean
advantage, fiscal or othetp SRI products, assumitigeir efficiency can be

proven.As a resultpolicy makers will need metrics and indicators to ensure

the soundness of these approaches

However, thdnitial objective of SRI approacheasnot to address

overarching goals such as financing the energy transition. This limits their role

today.In addition, most SRI investors rely B8G (environmental, social,
governmental) rating ofompanies. Thesating systems, designed to cope
with the lack of norfinancial datagre essentially based onanagement
systemscoring rather than quantitativenpact metricsTherefore, such

ratings are generally not crossset and lack comparability. They cannot be
used to measure effective impacts of investments nor the efficiency of the

DEFINING AND MEASURING

GREEN INVESTMENTS

G2 K S (akr&aNbr a narrow

definition is needed for green

investment will depend upon the

paligy gqal. TheteScauld heptwop S

mainreasonsforaa 2 T ¥ A OA | f €

definition of green investment:

- FANRG aNMRFAXNESR Yy 3
green initiatives (e.g. to check
delivery of political
commitments and
environmental performance)

- seconda I Ol A @By & dzY S NJ
protection regulation to avoid
misda St f Ay 3 ANBSyYy .
to investors.

Financiaregulators will need to

consider these goals and weigh the

implications they have for next

steps in moving forward guidance

and action on next steps to support

green investingAsthis paper

shows, the definition and

measurement of green investments

is an evolving topic which clearly

deserves further analysis. The

OECD hopes to create a dialogue

between the institutional investor

community, and financial

regulators to develop further

understanding on this and broader

longterm investing and green

growth issuesdé

Extract from OECD working paper
N°24 (2012)

UNEPFI DEFINITION OF
CARBON RISK

dThecarbon risk exposure of an
investment portfolio can be
interpreted as the weighted mean
of the carbon risk exposures of the
single positions within the
portfolio. In the case of equity or
corporate debt portfolios, this is
the weighted mean of the carbon

approach towards economic or lostgrm objectivesL y & KS { wih- T A SriskReXposwrresStihie investee

Of FaaQ FLIINRIFOKSa NS R2Yindustyd F yR
allocationof standard investment benchmarks (e.g. S&P500, MSCI World, DJ,
Stoxx600). As a result, these approaches inhibit capital from financing the

energytransition, which is partly based on reallocation of investments
between industries (Cf. pagk Nevertheless, some practitioners try to
address thesehallenges and do modify industry allocatisometimes using
financedemissiondo inform weighting ¢f. 8§, +Novethic2013)

lconmgpani@sirett® yaitiolio.Eack  NB L.

O2YLI yeQa OFNb2y N
turn, is a function, as described

above, of the external factors that

each company faces and the

O2YLI yeQa 24y OF Nb 2
(on a relative basis and in a

dynamic contexd ® ¢
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DEFINING WYDNBSY Q T dzyTRémalngfréam palicy &nd ifvesting

FINANCED EMISSIONS framework generally determinesdditional financing needs associated

Thell SNY WBNXNKIAPAEGK & Q with specifigparts of the economy (infrastructureslean energy, SMEs,
relates to the indirect GHG etc.) and thendevelopdargeted incentives and investment vehicles e.g.
emissions of aimvestorthrough its green bonds, green funds, et this context,Ath(Ae challenge’otclim,ate
lending and tradingctivities. It change has given rise to a wave of ié\id NE Sy  ihiyaitv&sandA y 3 Q
also possibly includasderwriting, been met witha growing interest from investors and policy makers (cf.
advising, etc Climate Bondnitiative 2013).The Climate Bonds Initiative initiated in

The term has been coined by NGOs 2009 aims at establishing a climate effectiveness standard providing the
to highlight the relatively low basis for labelling climate investments. To date green bonds mostly cover
W2 LIS NI { Aetnigdiohs@fthe | D industries such as rail and renewable energy. However, the initiative aims
finance sectoin comparison with at expending the issuance of climate bonds in industries such as

its potential high emission level buildings, industry, forestry where greenness is more difficult to assess.
resulting from itsole in financing The initiative differentiate® ¥ dzf t e Q aligryéﬁz boldk aded dnéhe

the economy. Other terms also a Kl NB 27T WINES }/ Q aasSda A )/ uKS Aaad
refer to the same concept such as equity funds adopt more or less the same logic.

WAy@SauyYSyu NBfFGSR a02L)S o L .
SYAaaAz2yaQ oDIFD t N dnprées togowgg cover new industrie$ I NB Sy T dognerproS Q 4
2N) WEaasSida OF Nb2y T 2REHRIRIC PNeasyes itsgnrpact. Indeed, dependinghe ambition of

purpose of the study is to define the underlying climate scenario, incremental technologies in carbon

the boundaries of financed intensive sectors can be considered as-twavbon or not (e.g. advanced
internalcombustion engines for carsnergyefficient cementplants,
energyefficient buildings, etc.)in most cases, the conceptual framework

used by policymakers to develop incentives is based on best available
technologies and emission reduction projects, leading to a support of
G§SOKy 2t 23ASAl NK2YiQl QBYWE BBR (2 | o
not necessarily aligned with a %2 scenario. Having a relevant metric

GKFdG ¢2dZ R YSIF&adzNE GKS fA3IyYSyid ¢
RAFTFAOMzZ Gé 2F RSTAYAYy3d WIANBSy | aas

emissions.

A
l.j
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1.3.4.Needfor impactbased crossassetincentives

Given the current perception of carbon risks and opportunities by financial
markets, the reallocation of capital toward financing the energy transition reqt
incentives from governments targeted at investors, such as tax incentives,
mandates from public investors, and in the long run the adjustment ofwikhts
in capitaNB |j dzA NEaNayloiirdleQin order to take poinin-time risks into
account Tax incentives, mandates from public investors and in the-tanghe
adjustment of riskweights in capital requirements calculation rules need to refl
some sort of insight into the appropriate alignment of the financial sector with
climatetargets. This suggests incentives that need to be both eiesst and
impactbaseds

wCrossasset incentivesAs exemplifiedn pages, the reallocation of investment:

should occur at company level (technology switch in capital expenditures and

R&D) but also portfolio level (reallocation between industries involving creativ

destruction) and strategic asset allocation level (e.g. reinforcement of venture

capital, private equity and SME lending to foster innovati®h)s landscape
requires crosssset incentives and disincentives rather than only support
measures targeting green investment vehicles, for two reasons:

- Carbonintensive companies and investors need to be incentivized to phase
from fossilassets, not only to invest in green assets;

- Specific green vehicles are not necessarily adafeetesponding taiffuse
stakes. Green investment vehicles are very powerful when associated with
large-scale projects, notably smart grids and railroads, but may be less ada
to addressing the broader (diffuse) challenges associated with financing th
energy transition (e.doreakthrough RD investments in carbemtensive
industries). Indeedhis approach requireanalyzing each eligible project twict
(by the company and the invesipthus doubling the origination cost, already
major barrier forsmai O f S LINE 2 36t fn@nceTardysinall Gakky
loans will therefore remain the dominant way to invest in loarbon projects,
thus calling for incentives targeting established players.

wlmpactbased incentivesin many areadpw-carbon technologies are
controversial (e.g. carbon capture and storage, nuclear power, biofuels), imm
(e.g. marine energy), or still to be invented (e.g. low carbon alternatives to cel
and steel). In this context, where the role of subsidies is major on both high/lo
carbon, the technological risk is high for both investors and patiaiers. The
various climate scenarios, even from the environmental movement, are basec
different bets,and the future will certainly be a mix of solutions. Pclicgtkers
therefore need to rely on assessment frameworks that can, at the same time,
allow them to strongly incentivize investors to align their investment ciC+2
pathways and let them free to bet on alternative technologies. In other words,
investors need a touch of planning regarding the expected outcomes, while
remaining in a market economy. Achieving both goals requires an intygaeid
indicator.

C Thepresent report explores the potential of financed emissions
methodologies to assess portfolio's carbon performance and/or risk exposure
then looks at how these methodologies should be defined and calibrated in
order to realize their potential.

GREEN PAPER ON LONERM
FINANCIN@EXxtracts)

There is no single, universally
accepted definition of lonterm
financing. In broad terms, long
term financing can be considered
as the process by which the
financial system provides the
funding to pay foinvestments that
stretch over an extended time
period Thisdefinitionfocuses on
the range of features associated
withlongli SNY FAYy Il yOS o
Benchmarks and credit ratings may
focus also on annual or short
horizons. The Commission has
proposed tightening the rules to
reduce reliance on traditional
ratings and political agreement
was reached on several legislative
reforms in November 2012.

The development of metrics and
ratings that balance fostering a
longterm perspective with short
term accountability could provide a
useful tool to assist lonrterm
investors.

Questions

wTo what extent can increased
integration of financial and nen
financial information help provide a
Of SI NENJ 2 0SNIBASo
long-term performance, and
contribute to better investment
decisioamaking?

w theée a need to develop specific
long-term benchmarks?

Source: European Commission,
DG Mark (2013)
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1.4.CONCLUSION

Decarbonizinghe economy depends on a finance industry that manages both its carbon risks and
climate performance in order to channel capital towards &2scenario pathway. This is coupled
with the need for investors and governments to measure leteaym investing and to manage long
term risk, especially in the context of the energy transition.

In addition to driving capital towards addressing climate performance and carbon risk, a new

F20dza 2y AYLI OG Ay GKS | NBI
OF LJdzNB SFFSOUad aSuiNROA YySSR (2 0aSsetsincenfvesi 2

and ensure technology neutrality.

2F {wL YR W3INBSy

Sophisticated financegmissions metrics wilallow the finance sector to measure performance
and provide a tooffor policy-makersto align the financial system with climate goals and lotgm

economic objectives

REVIEW PANEL VIEWS
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Duisautemveleumiriure dolor in
hendreritin vulputatevelit esse
molestie Duisautemveleumiriure
dolor in hendreritin vulputate velit
essemolestie »
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2. THE SHORT HISTORY OF FINANCED EMISSIONS

BANKS
RANKINGS
BY G
PROFUND Gl

Canadian Banks and Fossil Fuels

Short

description by
Profundo

EQUITYUNDS RANKINGS:
FOCUS ON TRUCOST WORK
OVERVIEW OF RANKINGS

Short

description by
Trucost

2.1 CONTEXTUALIZING FINANCED EMISSIONS

2.1.1.CarbonA Y (i Sy & A @fotptigieR 2 SOl a4 Q

W/ fAYFEGS LISNF2NXIFYyOSQ daS&@aYSyld |yl
defined p.8) bothrequire an inventory of GHG emissions associated with

the investmentportfolio or the balance sheet of a barik. the past ten

years, about twenty different calculation methodologies have been

developedo assess GHG emissions related to investméhist

approaches rely on the application@dfssic carbofootprint assessment
methodologies (based on tHeHG Protocol/UNEPI)to carbonintensive

projects (powersplants, oil & gas projects, etc.). Many development banks

such as the IFC, the EIB or &ieD (the French development bathigve

startedto assessnev2 I ya ol &SR 2y WTFAYIlI yYOSR SY

2.1.2. Equity portfolios, loans book$ y R oy 1 &4Q F22GLINRAYQ
¢tKS SEGSyarzy |G WL Norpigates fomtheedSt Q
largely parallel trends:

é
7

wReaction to NGOs pressuri the mid2000s environmental NGOs such

as WWF and Platforatevelopedassessment methodologies to consolidate
LINE2SO0GaQ F220LINAKY (adaindtysR ALNIINICS o8hdN P{12KSSON
banksresponded by implementing their own assessment framework based

2y (0KS al-90 Yo RibaeEisi@dacProfundohas

extendedthis approach since 2006 various types ofinancing baseon

publicly availablelatain order to rank banks based on their level of

AYO2t 0SYSY (G AY GKS WHGOE (e Gheydlthe2 T OFf A
Earth, Rainforest Action Network and Greenpeace, and their international
network BankTrackhave commissioned studiddore recentlythe Carbon

Tracker Initiative developed a similar botteup approach focused on the
ownership of fossifuel reserves. To date, no bank has triecdpply these
approaches to its loan book or balance sheet.

wlnnovation from equity managersAt the sametime, two equity
managersklenderserGlobal Investor an®ictetAM) commissioned
TrucostandInrateto estimate the footprint of equityundsfor research
andmarketing purposesAt this time the Carbon Disclosure Project (CDP)
was still at its infancy. Given theck ofstandardized reportingnd their

FAY G2 AyOfdzRS adzllLl @ OKIRRYYSYAAAA22Y
approaches, mostly based amput/output macroeconomic models. Over

the years their data has been used by other equity managers to develop
green funds, by index providers (e.g. N'\EsEOnext), and consultants
publishing funds rankings. More recently, in 2010 and 2013, new players
namely South Pole Carbamd Bank of America Merrill Lynch, used
mathematical models to extrapolate the carbon emissions reported by
listed companies to estimate the footprint of a broader spectrum. Financed
emissions data is now available on Bloomberg termir&dsith Pole

Carbon, Factsei(Trucos} and ReutersAsset 4.

wBroader applicationOverthe years commercial and development banks
also started developing portfolievel approaches, in addition to project
per-project footprinting, in order to cover corporate loan books: in 2004
Bank of America began accounting and settingiatitn targets Since

2011, Bank Julius Baer (Switzerland) offers every private client a portfolio
carbonfootprinting report through South Pol€arborfor its utility
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portfolio andin 2010 RBS published the footprint of its energy portfolio. This ~ GHGProtocol/UNEPFI

approach has also been extended to mirtiustry loanbooks Rabobank008) In its scope 3 standard, the GHG
and thewhole balance sheet of banks (corporate loans and bosmigereign Protocol/UNEFFI addresses

bonds mortgages): in 2007, the French badkissdk Q 9 LJlcowEnisstoned financed emissions. In 2012 they
Inrate and Utopiesto assess the footprirdf savingproducts, current accounts partnered with the UNEP Financial
and the banklt has lead to the publication of@pyrightsfree, crossasset Initiative to further develop

methodology tested by a few other banks and insurers and endorsed by the  guidance in this area. The
French Environmental Agency (ADEME). The key accounting rules have then guidelines and conclusions of the

been taken up bynrateandMoney Footprintn 2012toR S @St 2 LJ | - 0 | §fr§t wankshaps theyi#onducted are
footprinting tool for the AFD (cf. pads), and Ecofys in 2013 &ssesSASN analyzed throughout the present
.y 1 Q& sheét {NL) @dfition, Credifgricole Corporate Investment report.

Bank developed an alternative methodology exclusively based on-daop

approach in collaboration with Pa#i3auphine universitycf pages). ISO 14069

) Similarly, the ISO standard for
2.1.3 Bnerging market L . corporate carbogootprintin .
2S SAauAYlUS UKIFIUO UKS WTFAYlIYOSR SYAa ?261%)365’3% irﬁéstﬂnbntgétbgwr@.su
2-3Me of global revenues, about 120 times smaller than the global marketfor 14 gate the guidance for the
ESG ratings. Howeviénancedemissions assessment nowcesvesa growing financial sector is very limited (3
interest fromstandard setters: the GHG Protocol and the URE&ncial pages) and aligned with the GHG
Initiative plan to publish an accounting standard by 2014. At national level, Protocol.
similar initiatives are planned in France and Germ&uyfar all these initiatives
have been mainly driven by reputation concerns, with the goal of getting risk
departments and portfolio managers involved. However once accounting FROLECT SLUClE
standards will be published, they can easily be turned into mandatory disclosure':_R'A‘I\/lEWORK
requirements for banks and institutional investors. Indeed, regulations in Nine development bank§ADB,
several countries including France and the UK, oblige listed companies to reportA‘FD’ EBRD, EIB, IDB, IFC, KFW,
on their direct and electricityelated GHG emissions. Moreover, progress in Nefcoand the World Bank)
reporting practices in recent years paves the way for an expansion of reporting cOmmittedto accounting and
to indirect emissions. Another potential driver is the reinforcement of reporting  '€POrting emissions in 2012. Most
requirements regarding the use of ESG criteria in funds management, debated © ' Y 1 & LISNF 2 NY Wauly

in France and at European level. footprinting on a projectper-
project basis using detailed

processbased data

GRASSROOTS FOSRIEL
DIVESTMENT MOVEMENT
The United States in particular has
seen a strong grassroots
movement driven by 350.org to

CROSBSSET METHODOLOGY AND LABELING SCHEME (France)
In 2007, a few months before thénancialcrisis,the CEO of Group Caisse

R Q9 LJramhBuyicedhe objectivesof applying a sustainability label to all
savings products aneportingthe financed emissions diie bank, based on

a copyrightsfree assessmemhethodology developed in partnership with . .
stakeholder paneFornearlyy & S NE / FA&44$8 RQOLJ}I NBHY es?‘?{? aJOL‘J;'R"ﬁsmEﬁ 4 Viaget Gty
Utopies workedn partnership with the=rench Environmenkgency I 'g from 1ossi fl.Je s ! _dee :
(ADEME)Xwo environmental NGOs (Friends of the Earth and the \)Veviel a growing nurrg?eboélnst:;[utlonal

a consumer organizatioim 2008, the methodology was endorsed by the :cnvzstorsl,pc_)ta 3f/ d ' codegﬁ

panel: the bank applied the label on the leaflets ofallinggroducts, and unds, refigious funds an other

posted detailedact sheets on the websitél'he score for each produeias endovyed_and no;proflt :

reportedin the annual report an@ssured by auditors. A year later, savings gir\?:;t'??;gr;oasrse” fsg;gnag.g U.S
products integrated the short list of product categories eligible for municipalities (e.q Seéttlejand -Sain
mandatory carbon labeling and two insurers joined the project . ; Francisco) have.al-so announced
sponsored by the ADEME. However, the combined effect of t . "« divestment decisions

French government retreat on carbon labeling and the mergr '

of the bank with a competitor stopped the project.

Safe for the Climate? () 5> ) ) )
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FOCUS ON ALLOCATION STRATEGIES  FOCUS ON EQUITY FUNDS MANAGEMENT

FOCUS ON THE ENERGY SECTOR

2.2.SEVEN YEARS OF DEVELOPMENT ANE PEIONIG

2005 2006 2007 2008 2009 2010 2011 2012

Landmarks for methodologies

New methodologies (portfolio level only) soith Q p

New applications Pe< Extrapolation of reported
data to all listed equities
(after plausibility check)

@ @ Henderson a1, NysE

TRUCOST || | Equity portfolio EURONEXT. )
—— (direct & supply chain emissions ) LCow carbon index

N[ B >‘
< ‘S c . — I*I "—-/
Equity funds ranked on their footprint Bond funds ranked

on their footprint

Us.
EEIO p
model : Corporate loan book .
| ECO FYS Rabobank
\ £ Equity portfolio

(scope 3 including sold products)

ate — o
— %’ PICTET Multi-assets portfolio copyrighfree methodology af(

(Scope 3, based on balance sheet data for banks)

AGENCE FRANCAISE y
ZDEVELOPPEMENT

Topdown‘
I 2 3
“ @ ». Zl) footprinting

Carbon label on savings products (00! for financial

Friends of
the Earth

(deployed on +150 products) institutions
UTOPIESR " Banks rankings
» . i/ (based on Pillar Il reporting)

—

Finance & Développement Durable

Top-down footprint for banks
(corporate and sovereign assets)

zprofundo = *
Banks ranked on thefmancing to fossil fuels

(including underwriting and asset management)

Stock exchanges ranked on their
ownership offossil fuels reserves
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2012 2013 2014 EXTRACTS FROM PUBLICATIONS

Data available on

Bloomberg

Equity funds footprints Trucost 2009)

(a3l Bloomberg terminals
S

23

= Country Regicas!

W Equity Income

Bankof America %7
Merrill Lynch

New extrapolation model

Index
Com

15 uValue
Growth

W Seclor

Sustainability SR

Number of funds

=l I .
2 - m .
. [}

m

o. l ]

N R S e e P N S e e S S
¥ oY ¢ @ o ¢ ¢ ¢ @ 7 7

Infrastructure
Portfolio footprint

L

Carbon featprint (1CQz-0 per § millicn)

Carbon intensity ofCaissR Q 9 LJsiNdBg# products in X
metroctons of CO2/millione/year (CaisseR Q9 LJ; NBY S

ASN BANK 2009)
Bank crosssset
methodology %
(work in progress)
500
300
i
Qossasset topdown +
bottom up tool for banks 2 g E S5 2 3 2 €5
(covering all listed companies, 5 = L= 2 8 = L9
w = = o} > ®© n o O
all asset types) = S o £ 4 < &
e > o = =) (o) = ke
3 ) o (—g 3 £ < = =
S & @Xx 9 9 3 ® <£3
e 8 (9)] he} S n -g =z
g () E < -E a ‘s ©
w S - W 3 o o2
(7] 25 = (%)) g
? g 4 <
(0} =
n

CO2 emissions from financed fossil fuels in million
tonnes CO2FRrofundo/ RAN,2008)

250 Assets under
management
Investment
150 banking I:I
. — o Bankdirect -
50 B - g investments
|;| e = Loans |:|
RBC Scotisbank CIBC
TD Bank BMO Financial Desjardins
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1. THE LANDSCABEASSESSMENT METHODOLOGIES

Welist herethe organizations that developed a methodology or model at portfolio level and still use it (for internal or
commerciaIApurposAe). O@ot attemptsgnd apAproachesAIi[nited to projegt or company Igvels have not been incvluded
Ay (KS NBOASGgD ¢KS NBfl (SR Lokl 25PDi&02INEE ONASTFiE & RA&Odza

11¢w; / h{¢Q{ ahb59]

Trucostconducted its first carbon footprint for an equity portfolio with Henderson Global Invest@®@Qd6.Trucosthas
about 35 people dedicated to footprinting in the UK and the TH&. activity generates £2M income,of which50% is
dedicatedto investoractivities From a commercial perspective it is the market leader. The mobased on carbon
data reported by companies. Emissions for fieporting companies are estimated based on the US statistical model
(environmentally extended inpeutput) to extend coverage to +4,500 listed compaffigescradleto-gate emissions
(direct, electricity + third tier suppliersjrucostdata are available to clients via proprietary online tools allowing to
screen companies, access company briefing and perform portfolio analysis, as wélllagini tar@ifial3 Arucostalso
uses its data to publish funds rankings, company rankings, and research papers.

1.29bxQLat!/ ¢t ah59[ oéLbw! ¢90

Inrateis an ESG rating agency established in 1990. They develop8d/ti@ Q LermdtiefdriPictetAM equity

portfolios in 2006. Since then, financed emissions data are sold as a complement to ESG data to their clients (asset
managers, financial analysts). The model is based the sE8retatistical modenhanced with lifecycle data to cover

the sold products emissions of the investelesate cover +2,800isted companies for cradléo-cradle emissions

(including emissions from sold products udejateteam includes 20 people dedicated to ESG rating in Switzerland and
makess XM of annualincomesin 2007, theS y @ Q L@&mbdlel@sibeen used as a basis for the development of a-cross
assets, copyrightee methodologyby Stanisladupréand MarieChristineKorniloff for UtopiesandCaissdR Q9 LJ- NHY S
in 2007, in partnership with the ADEME, WWF and Friends of the Eartbasestudy on next page). This method has

then be used byJtopiesto assess savings products and publish bank rankings.

1.3.CROS3SSEFOOTPRINT® MODEL (MFS/ AFD)

TheCrossAsset Footprininodel was developed in 2012 for the AFD by a start up, Money Footprint Software, based on
L y NIJmiddel@nil Caissdk Q 9 LI N&Ehdd®IOgy. The model blends botteap and topdown approaches to cover

all listed nonfinancial companies and financial institutions (including financed emissions), sovereign bonds, loans to
SMEs and households, mortgages, and green projectsrddteto-cradleemissions. It is piletestedby the AFD since

2012 and commercially available since 2013, as an online balance sheet/portfolio analysis tool.

1.4.P9XCA METHODOLOGY

(FINANCE & SUSTAINABILITY CHAIR / GRERITOLEIB)

TheP9XCnethodology was developed in 2011, by Antoine Rose* from theBased Sustainability Chair for Crédit

Agricole CIBt covers commitments to nefinancial companies and sovereign issuers. The main goal of the

methodology is to avoid multiple counting (cf. pagle Ay 2 NRSNJ (42 LINPOJGARS |y 2NRSNJI 2°
emissions, rather than informing client selection or industipcation. It is based exclusively on open access public

statistics (National GHi@ventories, public accounts from UNO and OECD). The methodology will be published in 2014

as a PhD thesis.

15{hj¢l th[9 /!'"w. hbQ{ ah59]

South Pole Carbadsa a branch of the South Pole Carbon Group, a company specialized in carbon offset (sourcing Clean
Development Mechanisms (CDM) and voluntary projects, asset managemeng4ithof income and 106mployees
including 5 EFTs dedicated to financed emissions analysis. They operate in 15 offices wodN@Widenathematical

model, they extrapolate from this data set to provide carbon footprints for every listed company. The data is available
on Bloomberg terminals since 2012. The methodology is also used to calglgtetprints of private equity portfolios

in partnership with ESG analytics. South Pole Carbon is currently developing a screening tool for real estate.portfolios
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1.6.CARBON SCREENER® MODEL (MERRILL LYNCH / CAMRADATA)
In 2012, Valery Lucas Leclin* has developed another mathematical approac
to extrapolate reported data to nereporting listed companiesSince 2013,

the related data are sold b§amradata a firm specialized in institutional
investment data and analysis. The approadased on CDP data (direct +
electricity) and coversabout 8.000 listedompanies.

1.7t whC}, b5hQ{ !'ttwh! /I

Profundais a9 people economic research organization based in the
Netherlandsworking mostly for NGOs. They produce bank rankings based
on the amount of financing provided to fossil feaitraction, coal powered
electricity, etc.. Their approach is exclusively bottom they inventory
fossiluel companies both listed and private and track the transactions
(loans, equities and bonds issuance) between banks and the companies, as
well as equity holdings (asset management anébalance sheet), basezh

data fromBloomberg and public sources.

18/ !'"w. hb ¢w!/Y9w LbL¢L!¢cL+x9Q{ !ttty
TheCarbon Tracker Initiative is not a dgmeovider. They use external data

to raise awarenesabout the carborbubble issue. Their datre exclusively
based on the carbon content of fossil fuetserves (oil, gas, coal) which is
allocated to theowners i.ethe shareholders of energy companies. They
analyze 200isted companies

1917 {Db 'bYQ{ a9¢l h5h[ hD, o62hwY Lb
The Netherlanddased ASN Bank is currently (2013) developing a-cross
assets framework to assegir balance sheet and track carbon
performance. It has as not yet beappliedto the balance sheet. The
approach is threefold: foequity portfolios(scope 1, 2 & supply chaiit is

based on thelrucostframework and data. For sovereign and municipal
bonds, mortgages, and real estate, ASN commissi&uwedys which took up

the crossasset methodological framework developed®gissR Q 9 LIHNNH y
2007 (cf. pag®) to calculate emission factors based on a mix of reported
data and national statistics. Finally, for emissions avoided on project finance
ASN relies on the GHG Protocol/UNEPThe goal of ASN is to balance
avoided emissions and financed emissions by 2030 in order to reach carbol
neutrality.

110+ C} Q{ a9¢l h5h[ hD, o62hwY Lb twhD
VfU (Associatiorfor Environmental Management and Sustainability in
Financialnstitutions)is a network of financial service providers in Germany,
Austria andSwitzerland working on environmental issues. They are
developing a crosassets methodology with two consultancies, Connexis anc
E2. So far tests have been conducted on listed equities and mortgages.

1.11.AD HOC DEVELOPMENTS

In many cases, ad hoc users have commissiorraduise or external experts

to fine tune or extend an existing methodology. The examples we identified
includeCACheuvreuxXnow KeplerCheuvreuxwhich developed a
methodology to calculate the sold products emissions in the automotive, oil
& gas, and coal mining sectors for the NYSE EURONEXT LC 100 Index, ar
CDC, which fine tuneti NzO &pprdia€hdor the construction and use phase
of infrastructure.

OUT OF SCOPE

The scope of the study is limited to
organizations that developed and
applied methodologies in order to
Ol £ Odzt I G S
of investment portfolios. Some
major initiatives in the field of
carbon accounting are therefore
not formally included in the review,
but mentioned where relevant.

Carbon Disclosure Project

The Carbon Disclosure Project
(CDP) is an NGO that asks listed
companies to report their carbon
emissions, on behalf of institutional
investors. They provide raw data
directly or via Bloomberg. See page
§ for detalls.

Asset4 (Thompson Reuters)
Assetdprovides carbon data
reported by companies and quality
checked by their analysts. For some
industries their carbon data can be
combined with activity data from

the Worldscopedatabase, to

provide carbon intensity indicators
such as the Cmissions per
passenger for the airline industry.

Asset Owner Disclosure Project
(AODP)

Followingthe success of the CDP,
2012 saw the launch of a major
global campaign by the Asset
Owner Disclosure Project (AODP)
to mobilizepension and other
investment beneficiaries to request
increased transparency on GHG
emissions and as well as on
broader climate changeelated

risks from their investment agents

iKS WTFAYI



OVERVIEW OF PORTFOLIO FOOTPRINT METHODOLOGIES

KEY FEATURES Trucost Inrate Crossasset Cheuvreux | P9XCA
EnviIMPAC® Footprint®

Scopes accounted for
investeesp §|

Management of multiple
counting|p §]

Time boundaries (investees)
[P §]

Time boundarieginvestors)
[P §]

0
Ty
—
-
x
©)
=
=
z
-
@)
O
O
<

Ruleof allocation to investors
[p §

Listed equitiesp 8]

Corp. bonds & loan §|

Privateequities SMEoans
Sovereign bondg §]

Fin. institutions (including
financed emissiong) §]

Other assetypes covered

COVERAGH- ASSET TYPES

GHG dataisedto calculate
AYy@SaisSs aq

GHG dataised to calculate
the carbon intensity of non
reporting investeesp §|

Number of categories the
underlying mode]p §]

Method used to adapt the
model to global or/and local
contexts[p §]

Sourcef activity data and
methods used for matching
with emission factors of the
model[p §]

SOURCES OF CARBON & ACTIVITY DATA

Method used wherdetailed
segmentation is not
performed|p §]

Measurementand reduction
of uncertaintiesp §]

. CQ data analystgEFTSs)

E Methodology applicable x

1 + 2 Hirst tier
for suppliers

Annual

Assets
outstanding

Share of
ownership
(equities) or
investment

E 4,500
(reported +
modeled)

% Listedcies
E
E

EReal estate,
infrastructure

CDP + reporting

T 2 2 ([@hetikg@d)y

US EEIO model

531

CO2 intensity of
electricity
adjusted to
global

Detailed
segmentation for
4.500 listeccies
(sales)

1+2+supply
chain & sold
products

Identification &
discounting

Annual+
lifetime for sold
products

Assets
outstanding

Share of
ownership

E 2,800
(modeled data)

E

E

US EElI@odel
enhanced with
Lifecycle data

340

CO2 intensity of
electricity
adjusted to
global

Detailed
segmentation of
2.800 listeccies
(sales, outputs)

Average intensity No extension

per industry
group cieg

Model calibrated
with CDP data

X

Model
calibrated with
LCA data for
some industries

X

1+2+supply chain &  Sold

sold products products

Identification & -

discounting

Annual+ lifetime for lifetime for

sold products sold
products

Assets outstanding Assets
outstandin
9

Share of investment  Share of

or share of financing  ownership

E Same agnrate+  E Energy,

40.000 (industry auto

average)

% E industry-average

x E

% E 20 countries

x E industry-average

(balance sheet)

x Real estate,

mortgages,

cons.loansclimate

projects

Inrate model Life-cycle

enhanced + additional data
LCA + model per $ of

asset held for banks

+ reporting

340 + 100 Not

applicable

Not
applicable

Same as Inrate *
countries specifics

Inrate data+ ?
segmentation for
governments (budget)

& listed banks (assets

Average intensity per
industry group ¢ieg
& sector/country

Model calibrated with
LCA data reported
datafor some
industries

S X

E  FinancedGHG data (per $ of asset hefpvided to usersitems in grey relate to developments underway

No double
counting

Annual

Assets
outstanding

Share of
investment

E
E
E 15 zones

E

GHG Emission
factors based
on national
inventories
and public
accounts

9

Extrapolation
of EU
countries to
15 regions

Simple
assignment
(one company
= one sector)

Not managed

Footprintingtool for investees provided@sed oractivity/liability data providedy the usey



KEY FEATURES

South Pole Carbon

BofAML

Carbon
Screener®

ASNEcofys
(in progress)

Carbon
Tracker

Profundo

Scopes accounted for
investees

Management of multiple
counting

Time boundaries
(investees)

Time boundaries
(investors)

Ruleof allocation to
investors

Listed equitiesp §]

Corp. bonds & loans §|

Privateequities SMEoans

Sovereign bond §]

Fin. institutions (including
financed emissiong) §]

Other assetypes covered

Carbon data to calculate
A

1+2

Annual

Assets outstanding
Share of ownership

E 50,000 (reported
+modeled data)

x E Listedcies

X

x Real estate

CDP + reporting

yoSaiSSaqQ T2@hédddn y i

Method used to calculate
the carbon intensity of
non-reporting investees

Number of categoriem
the underlying model

Method used to adapt the
model to locakontexts

Sourcef activity data and
methods used for matching
with emission factors of
the model

Method used when
detailed segmentation is
not performed

Measurementand
reduction of uncertainties

CQ data analyst$EFTS)

Regression model +
extrapolation

600

Industryspecific
approximation
formulae based on 1
to 10 activity data
(sales, staff, assets,
COGS, etc.) from
Bloomberg.

Plausibility check of
reporteddata +
uncertainty per
industry estimated

5

1+2

Annual

Assets
outstanding

Share of
ownership

E 8,000
(reported
+modeled
data)

CDP + reporting

Regression
model +
extrapolation

1.000

Worldscope
segmentation
by SIC group
(sales)

Not covered

Uncertaintyvs
CDP estimated

1+2

Annual

Assets
outstanding

Share of of
investment

E Mortgages +
Housing +
projects

Reporting

Dutch GHG
inventory &
accounts

14

No

Simple
assignmentdgne
company = one
sector)

Industry-
average or
reported data
extrapolated to
non reporters

Reserves for
energycies

Nodouble
counting

Forward
looking

Assets
outstanding

Share of
ownership

E 200

Life-cycle
data

Not
applicable

Not
applicable

Method

based on
reserves
reported

Not
applicable

Not
applicable

1+sold products

Not managed
Forwardlooking

Same + Cash flows

Share of
investment

E 120 (coal,
power, oil palm)
E

E 90 (coal, power,
oil palm)

E 50 (balance
sheet + AM
+underwriting)

Lifecycledata

Not applicable

Not applicable

In house analysis +
transactions
covered in fi.
databases

Not applicable

27



2. ACCOUNTING PRINCIPLES

SHOULD ALL SCOPES

BE INCLUDED?

G/ 2 Y LIshguld@eécount for the
proportional scope 1 and scope 2
emissions of the investments that
occur in the reporting year.
Companies should account for
emissions from the GH&nitting
business activity, regardless of any
intermediary involved in the
transaction.

When scope 3 emissions are
significant compared to other
sources oémissions, investors
should also account for the scope
3 emissions of the investee
O2YLI ye& 0o6Xo

The GHG Protocol/UN#Pdoes
not set a threshold above which
scope 3 emissions should be
included; instead, reporting
companies should develop their
own significance threshold based
on their business goals

EnvironmentalhExtended
Input/output (EEIOyata can be
used to quicklgstimate the
relative size of scope 3 emissions
compared to scope 1 and scope 2
emissions for angectoré

GHG Protocol/lUNEFI Scope 3
guidance, April 2013.

Six aspects are key in delineating the accounting principles underlying the
methodologies:ip Ay @SaiSSQa 2LISNIGAZ2Y L 02 dz
boundaries for investees, (iii) time boundaries for investors, (iv) types of

assets accounted, (v) allocation of emissions to different types of assets, (vi)
organizational boundaries for banks.

21Lb+9{¢99{Q ht9ow!¢Lhb! | h! b5! wlL

2.1.1Definitions of scopes in accounting standards

The GHG Protocol/lUNEROf a3 AFASa O2YLI yASaQ Sy
w {02LJS MY 5ANBOG Syraarzya 2F GKS (
w {O02LIS HY t dzNOKIFasS 2F St SOGNAROAGExX

w {02LIS oY !GHEemasibisScH3sifiey iRt updréain (supply
chain) and downstream (sold products use phase, disposal, and investments
i.e. financed emissions). Scope 3 reporting is still in its infancy. Specific
guidance from the GHG Protocol/lUNEPwas only released in 20&0d
integrated in the Carbon Disclosure Project questionnaire in 2012. The
current level of guidance does not allow practitioners to precisely set the
boundaries of sold products emissions for all industries.

2.1.2.Approaches

The review reveals a great diversity of approadoesiealing with scopes:

- Three methodologiesBofAML, South Pole Carbon, A&Nbfy3, cover
scopel and 2 of investees to be ablelase calculations and/or
extrapolations on primary data reported by investees

- Trucostalso estimates supply chain emissions using a statistical model,

- Inratecombinesvarious sources of data to coverope 1, 2 & 3, including
soldproducts use andisposal emissions for companies.

- CrossAsset FootprinextendsL Yy NJapp®azki to other investees and
includes financed emissions of the finance sector and governments (scope
3 ¢ investments).

- CreditAgricolehaschosen a different approacimdependent of the GHG
Protocol/lUNEFFI,by allocating alemissionsacross the supptghain to
the actor considered most exposed to carbon risk e.g. car manufacturers
F2 NJ O NE&(DsteSdvoh ol omEanias, cars owners or highway
managers). However, this analysis is only performed at msector level
for nine categories (e.g. cars, trucks, airlines, and railways emissions are
F33aINBIFGSR (2 OFtOdzA IiS GKS WeE¢NIyal

- As far as project finance is concerned, most banks accounting is based on
scope 1 and 2, with optional inclusion of scope 3. Nine development banks
(ADB, AFD, EBRD, EIB, IADB, IFCN¢fwand the World Bank)
committed in 2012 to aligning their practices to this approach.

2.1.3.Materiality analysis

From a purely legal perspective, a company is only accountable regarding
scope 1 emissions. The following countries have implemented mandatory
reporting requirements: Australia, Canada, Denmark, France, Japan South
Africa, United States, and the EU (as part of the ETS system). Reporting will
be mandatory in the United Kingdom beginning in October 2013, making it
the first countryto make it compulsory for companies to include emissions
data for their entireorganisatiorin their annual reportsCurrent standards

and mandatory reporting requirements are limited to scope 1 andsies

with this approach include:
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INTENSITY ANDATERIALITY OF FINANCED EMISSIONS
BY SCOPE OF REPORTING FOR SELECTED INDUSTRY GROUPS

Sources: 4i, Inrate data for MSCI World index companies

Electric Utilities ‘ _ e @ @

Coal & Consumable Fucls Jj I s G @

Marine '
Airlines ‘ m e @ @

Construction Materials ‘ - G

Metals & Mining ‘ m G
Oil & Gas Exploration & Production ‘ -_ e @ @
Highways & Railtracks ‘ i1 @
Food Products B 5 & Direct
Electrical Equipment ‘ _ e W Electricity

Health Care u ¥ Supply chain

s ® Sold product
Food & Staples Retailing [ 1] old products

Technology Hardware & Equipment ‘ _

Automobiles & componerts S5 NN & @ @
Consumer Durables & Apparel ‘ _

Telecommunication Services " u is

800 900

100 200
Investing in a ® scenario Presence of arbon risks - -
Technology Invest ' Dives‘ Carbon @
switch more price 6 Impairments Litigation@
Notes:

wThe carbon intensities are based on the revenues (an indicator based on assets would lead to a different ranking, notably for

coal), and normalized (100 = intensity for Electric Utilities direct emissions). The sample covers about 50% of the MSCI World
capitalization and0% of consolidated scope 1+2+3 emissions, excluding the financial sect@®.ITiieS 32 BB I NMA OA 1 Q Ay C
emissions of the supplshain. Industrygroupsare basedn GICS taxonomy, with different levels of aggregation applied

w ¢CKS lylfeaira 2F Ay@SadAiy3a ySSRa Aa ol habdlysi The an&lySis df &abonz 9 h |y
risks is adapted from thADEME/OT@010 study.

wCarbon performanceOur analysis (see tab$ shows that for many exposed industries, the investments, divestments
and impairments planned in climate scenarios impact sold products emissions (scope 3 downstream). This is especially
true for the energy sector, suppliers of powproduction technologies, car manufacturers, highways managecsthe
financial sector (investments being categorized as downstream scope 3 emissions by the GHG Proto€d)/UNEP

“‘wCarbon riskIn the same veirijtigation risks are not limited to direct emissions: car manufacturers and oil companies
have been sued on the basis of their sold prodecisssions (cf. pags). Evenin the short term, thecarbon pricenot
only affectsdirect emissions but also energy prices, wittpactsacross supplghainsandon products salese(g. cark

wThecase for comprehensive framework&rom botha risk and performancperspective, too narrowed organizational
boundaries camisleadinvestors. According tmrate, nornHfinancialcompanies (prelominantly direct emitters),

represent 1015% ofmarketcapitalization in the MSCI World index compared witkb506 for sold products and 5%

for the supply chain. Financial companies in turn exclusively contributing S8clapencedemissionsepresentX>% of

listed companies total assefBhesetting of operational boundaries algocritical for the footprint of a portfolid-or the

MSCI World Indexabout 60%of emissions come from soffoducts and 15%om suppliers. A proportion ahese

emissions are doubleounted (see next page), but not alt households, governments and SMEs consulaeyashare.
However, only certain calculation approaches allow for covering scope 3 emissions. Thus, the choice of operational
02dzy R NASa @GSNE deC)K RSLISYRa& 2y G(KS dzasS 2F OF Nb2iyr RIdl
Of FaaQ I LIINERIFOK AY &-prodScton, Sdtnent ahdRaidings Ntkn&kasssenseito] pBoritizé2sgopeNJand
2 (NB: in this case financed emissions are not the best indig&érpages). In other cases, and to inform indusigyoup

and strategic allocation, scope 3 emissions, especially for sold products, need to be included. 29



Challenges toscope 3accounting

Data availability Primary data provided by companies are limited to scope 1 and 2. To extend the boundaries, data

providers need to use secondary data based on irquiput models for supphehain and lifecycle analysis of product
use, with a significant impact on uncertainty and complexity (see gage

Weighting Most data providers account scopes 1, 2 and 3 separately. However investors looking for a performance

AYRAOFG2NJ dzadz- £ €& F3aINBIFGES RAFFSNBY (I -siplifidairi Giseyla lack a A y 3

guidance (from the GHG Protocol/UNER emissions are then equally weighted. This approach, directly inspired from
product footprinting, does not reflect the various degrees of risk exposure or share of the reporting company by types of

indirect emissions and thus may not yield comparable results. For instance, an auto manufacturer has a stronger influence

2y OFNBRQ LISNF2NXYIyOSs

Multiple-counting: The addition of two companies involved in the same sumplgin in a portfolio lead® problemsin

YR A& Y2NB SELRASR (G2 NBfIl GSR
performance. Here, more standardization and more reported and audited Scope 3 data are needed to improve practice.

terms of double counting-or equity portfoliosinrateidentified four cases:
1. Producer/ Purchasean electric utility's direct emissions wile countedas its scope 1 emissiohst alsoas

scope emission2 ¥ Ala OfASydaz FyR (GKS a02L)S o SYrAaairzya
2. Product/ Productemissions generated by fuel combustiora car are accounted as the products {@se

of the car manufacturer, the oil company and the highway manager.

3. Product/ Componentthe product usephase emissions of a car manufacturer coincide, in part, wittottee

of the engine and tires manufacturer.

4. Product/ Purchased electricigmissions generated by use of electrigabds are accounted as the
Y Iy dzF | QuiedahaBeNii@lectricidNE R dzO S NJ dde2t €rhiBsignd. Q &

Multiple-counting is inherent to scope 2 and 3 accounting (based on GHG ProtocolRlidadPequivalent). It is increased
by the coverage of soldroducts emissiongndwhen equity in the auto industry and car loans are consolidated (see

chart8).
A distinction should be made between two cases:

- WNEB | f @ouRtidgizehen3wo companies held in a portfolio are actually involved in the same supply chain;
- YR WOiKS2RNBAZH OARA@YE BKSY || O02YLI ye& ONBFGISR RSYlFIYyR F2N
of the portfolio, even if they do not have business relationships.

AVOIDING, LIMITINGRNEUTRALIZING MULTIPLE COUNTING?

» OMP

Type ofportfolio Investeeskcopescovered

1+2 1+2+3 1+2+3
upstream  all items

MSCI worldndex equitie9
Life-insurance(multi-asset$

Retailbankbalancesheet

LJ



The first case is almost impossible to evaluate. For the second@amss
AssetFootprintestimatesthat double-counting represent§0% of total
emissions for the MSCI World ind@t. box 8). Identifying doublecounting is
useful in ordelto estimate an ordeof magnitude for total financed emissions
at macrolevel (countries, stockxchanges, etc.), but not necessary if carbon
data are used for stoegicking or sectoallocation,since only the relative
intensity matters.

Practitioners developed various ways to deal with weighting and deuble
counting(cf. next page)Beyond thata solution, illustrated below for car
transportation, would be to allocate sold product emissions according to the
share of investment in the total annual investmeraagey across the whole
gt dzS OKIAyd® Ly (KAa OFasSsz OFNRERQ S
financing oil companies and car loans. But tliesnot reflect the capacity to
innovate (i.e. introduc@ew engines and fuels) and it is not necessarily
applicable to more complex value chains.

2.1.5Beyond scope 3 accounting?

Allthe methodologies reviewed are based on the core principles of carbon
accountingGHG Protocol/lUNER). To date, carbon accounting rules have
primarily been developed to inform decisions regarding industrial processes
and product design within companies. Seeking to use them to inform financic
investmeri decisions raises new issues and limits related to the inventory anc
allocation of emissions across the supply chain.

wDiscounting wageand dividends.Thecore rules of carbon accounting,
mostly derived from Life Cycle Analysis, are based on material flows: they
associateGHG emissions with the consumption of energy and then consider

EEIO data. Howevegven if an economic impact (and therefore induced GHG
emissions) is associated with wages and dividends, they are consichetazh
neutral in all the methodologies or underlying models that have been
reviewed.This however introduces two important biases when the approach
is appliedo multi-sectors or multiassets portfolios:

- First, the overall impact of investments in servargented or high
dividends industries is underestimated;

- More importantly, the lack of emissions associated with wages and
earnings reduces the accuracy of carbon footprint assessment for central
governments (cf. pag8), since in many countries the bulk of public
expenses is related to wages and welfare payments.

Overcoming this obstacle would require assigning carbon emissions factors t

wages and thus review both GHG accounting rules and all the related sets o

emission factors.

wThe lack of guidance for higimpact servicesln line with the GHG
Protocol/lUNEFFI, alithe methodologicaframeworks reviewed associa@HG
emissions with material (products consumed or 3pidonetaryflows

(expense} or investments (shares or debt held), lolat not associate

emissions with the services delivered by the comparitesan therefore
underestimate the influence of industries such as advertising, financial
services or engineering of infrastructure projects in the overall climate impac
related to the investment decision. To date, no guidance or even conceptual
framework exists to assess and allocate these emissions between clients ant
service providers. The only attempt identified (Profundo) relates to the
allocationto investmentbanks of the GHG emissions associated with
underwritten securities.

COMMENTS
FROM THE
PANEL :'PRO
AND CONS OF
SCOPE 3

ACCOUNTING
+ South Pole
+ CA
+ AFD




2.2. TIME BOUNDARIES FOR INVESTEES

2.2.1Rules inaccountingstandards

Two rules coexist in carbon accounting regarding time boundaries:

wInthe general case, the GHG emissions are accowneth annual basighis approacis comparabléo a P&L.
Corporations usuallseport their GHGemissionghis way, asecommended by th&HG Protocol/lUNEP!.

wLifetime emissions accounting is recommended for the emissions related to sold products and projects financed (e.qg.
power plants). Lifetimes emissions are defined as the future emissions over the planed lifetime of the fixed asset.
According to the GHG Protocol/UNERor scope 3, the lifetime emissions of products sold during the reporting year are
added to the other annual emissions of the company. Regarding projects financed, it only requires accounting project
emissionsoccurrinB dzNA y3 G KS NBLRNIAY3I @SIENIAY (KS Ayg@gSaili2oNBQ |y
new projects separately. However the rule may evolve in the near future: the International Integrated Reporting
Committee currently tries to develdprward looking reporting for companies, and t&#G Protocol/UNEPI seems

open to evolutions regarding financed emissions.

2.2.2.Practices

The practices are in most cases in line with@t¢G Protocol/lUNEP!:

wMethods developed for equity portfolios or loan books account the annual emissions of the companies held. When the
boundaries are extended to sold products (InrateCbreuvreuy, lifetime emissions are accounted and added to other
annual emissions

wMethods applied by banks for project finance are mostly based on lifetime emissions

Two methodologies stand out regarditimeframes, applyingi KS WLINP 2SO0 Q NHzZ Sa Fd O2YLJ y
outstanding assets rather than new investments. Carbon Tracker estimates the carbon content of fossil fuels reserves and
O2yaARSNA Al +Fa GKS WTdzidzNBE SyraaizyaQ 2F SySNme O2YLN
emissionsofcodF ANBR LI2gSNI LX Fydad Ly 020K OFasSasz GKSaS- TFdzidzNE
assets of the company, and therefore indirectly held by the investors

Finally, litigation led by environmental NGOs and activist lawyers link cumulated past emistiche share ofthe
related companies in the cost of global warmingdtbeen applietb energycompanies, electric utilities and car makers
in claims in US courts. This approach howdazer not beapplied topublic data or a published methodology so.far

2°Ccarbonbudget
to 2100: 970 GT

Cash flow Stat.
Use offunds

Liabilities




2.2.3.Lifetime accounting makes more sense Average lifetime, payback
Accounting based on annual emissions has initially been developed to track period, and lockedn

progress at company or country level, especially in the context chodirade L )
schemes. But when considering investment decisions that involve reallocation«  €ITISSIONS for investments
assets held or projects selected, rather than an ongoing progress at operationa in selected fixedassets

level, lifetime emissions seem to be more relevant:

wCarbonrisk. An investor is likely to be concerned about future regulation that Sources:

increases the cost of future emissions and thus will in the first instance affect
profitability but may also lead to the impairment of assets and/or litigation
targeting the social cost of its cumulated past emissions. In comparison, the
exposure to annual changes in carbon price for regulated activities in the shor,
term seems limited (cf. pad®).

wPerformance As far as the role of investors in financing the energy transition i
concerned, the goal is to track the link between financial investments and the
longterm investments (R&D arapey indirectly financed. Once again, the
emissions associated with these expenditures are lifetime emissions rather tha oaffired power plants
annual emissions. For instance, in the case of an auto manufacturer investing i A Wind farms

new car project, the main impacts relate to the emissions associated with the c. A Cement plants

that will ultimately be put on the road. A Oil field

wEmerging topicsSnce the introduction of the concept of a global carbon
budget byMeinshauseret al. in2009, the thinking regarding mitigation is shifting .
from approaches based on reduction pathways to approaches based on stocks || Payback period

WTdzi dz2NBE SYAaaA2yaQ FyR WOINb2y o0dzR3 (years since the first investment J
+20p LYy GKA& IINBIFXY GKS /FNbB2y ¢NI O1S including R&D and exploration) |
0dzoof SQX olFlaSR 2y (KS ARSI GKIFG GKS z

investors than can be burned. More recently, A (International Energy Lifetime(excluding refurbishment)
Agencyppplied the same logic to energy infrastructure by comparing the lockec
in emissions with the available carbon budget. Finally studies are underway to 1 7/$\ Carbon intensity

assess the cumulated past emissions of energy companies. (CQel$ invested)

2.2.4.0bstacles to lifetimeaccounting
All these elements call for a switch to carbon accounting baseithe lifetime Figure 1.3 ® Typical lifetime of energy-related capital stock
emissionof the assets held by thavestors. However, practitioners face three

. . Urban infrastructure [e.g. roads)
major practical obstacles:

Building stock
Large hydropower plant

wNebulous conceptThe concept of lifetime emissions is well defined for Nudear power plart
infrastructureand durable goods consuming fogsiéls such as power plantsars 5 e 3°‘-"°'C|"J“‘
or buildings heated with boilers. it moredifficult to assesinfrastructurewith B s
mostly indirect emissions, such lagildingsequipped with electric heating Onshore wind tutbines
systems or highways. Indeed in these cases, the level of future emissions depe Solar photovoltaics
on progress imther industriesFinally,d KS 02 y OS Iy Q2 I YW{aZA Q@ Faunisonanddstibuton networs
almost never applied tontangibles like patents, future sales and R&D . H.:e”i:
expenditures. These make calibrating a specific methodology difficult. M.hng;,,a..,:_ﬂs_

Cement plant b
wUncertaintyregarding lifetime Infrastructurethat can be retrofitted to improve Steelplant | —
energyefficiency likebuildings may lead to biases in accounting. NG -

Arcraft )

i i i Manufacturing equipment [“iF=—
wLackof data. Finally beyond the energgector data, detailed reporting on g,gsm.a;m:uc u.:&q;n: colng | v
physical assets, capital and R&D expenditures is(carpagess). There is -

obviously no reportingn lockedin emissions. Passenger s | 1=
Household appances |Fi=—
Residential water heating |=—

Consumer electronics |i=—

Overall, based on data available for listed companies, our estimates suggest th

switch to lifetime emissions accounting, can be applied to ab@aof listed Light bulas (uorescent) b
O2YLI yASaQ G20 X% (séopelRjo XedBsbaNds)nQofall A v Ofice equpment Ji
emissions. But it woultequireindepth companyper-company analysis. c o — —

0 20 4 6 8 100 120 140 1%
Years
Note: The solid bars show average lifetimes while the range lines show typical variations.
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EXAMPLES OF INVESTMENT
HORIZONS IN YEARS

Asset type

Maturity Holding
period

Listed equities

Corporate bonds

Corporate loa

Loans to SME

Car loans

Consumploans

Mortgages

Securitizedoans

Financial bonds

Gov. bonds

PEfunds

Derivatives

In the recent past, corporate bond maturities have declined, in particular
through the rise of commercial paper issuance
Global corporate bond and commercial paper issuance, 1991-2010"

W ) ) Gowd) @
6 7

> 10 years 15 12

20 19

6-10 years 32 2

1-5 years

<1 year
1991-94 1995-99 2000-04 2005-102
1 Commercial paper data available 1993-2010.
November 2010.

2 Yearto date Novem!
SOURCE: Dealogic; Bank for Intemational Settiements; McKinsey Global Institute

INVESTMENT HORIZONS OF
LONGONLY EQUITY
MANAGERS (20@8)

Source: Mercer/IRRC 210

6 months 5 years
8 months

1 year

1,5 year

2.3. TIME BOUNDARIES FOR INVESTORS

Time boundaries for investees is a question already addressed by existing
guidance. Investors on the other hand suffer fratmost no applicable
guidance or even conceptuthmework to set time boundaries. The
financial statements provide either a snapshot of assets held at a single
point in time (balance sheet) or capture transactions and operations made
during the reporting period (cash flow and P&L statements). Should an
investor report on the footprint of its stock of assetstbe impacts of the

transactions incurred (cadtow accounting)?

2.3.1.Stockbased accounting

Most assets held by investors are traded (equities, bonds, securitized
loans). Therefore, any accounting system based on stocks relies on the
notion that there is a responsibility (or risk) related to the initial investment
in the real economy. This is then transferred and assigned tbdlder of

the security at balance sheet date, whatever the number of transactions in
between. This approach is preferred by all practitioners working on
equities and most practitioners working on loans. It is also recommended
by the GHG Protocol/UNHR in order to account investments for financial
companies annual emissionsraisesseveral questions related to

investment horizons:

wPaybackperiod. Financial assets ha’eA ¥ F SNB y i
can be different from the lifetime of the underlying physical asset. For
instance a power plant can have a lifetime of 40 years and dpealy

period of 7 years. Beyond infrastructure projects and investments with
known use of purposes, the concept of payback period applies to venture
capital, private equity and equity investments in pure players for which the
ultimate R&D project costs of capital expenditure is concrete and
homogeneous. The length of the payback period is material from both a
risk and performance perspective: a longer payback period gives a bigger

role to the investors and increases their risk exposure.

A ik v & A

wMaturity. Debt instruments have maturities which range from days to
decades. Equity investments have endless maturities, even if the lifetime
and payback period of thenderlying physical asset can in certain
circumstances be assimilated to the maturity of the investment. For carbon
accounting of debt financed emissions, the maturity is crucial. Skart

debt finances the dayo-day operations, while lonterm debt finances the
R&D and capitaxpenditures. Lorverm debt investors have more

influence on future emissions and are exposed to more risks.

wHolding period.How should the holding period be taken into account?
Depending on the style of investors, the holding period of a security ranges
from decades to millisecondEhe average for stock markets isshort as

9 months gourcg. Onpaper, the emissions accounted are supposed to be
based on the average allocation of the portfolio over the reporfiagod:
takinginto account only a proportion of the emissions associated with
assets held for less thanyaar.All applicablenethodologies and datasets
allowfor this, but for practical reasons, the calculation is in messes

based on a snapshot at the date of closukethe same time, beyond this
technical question, stoeckased accounting raises a more fundamental
guestion regarding the holding periodccounting standards for banks
distinguish assets held for trading, highly exposed to market risks, and
assets held to maturity, which are mostly exposed to credit risks. As far as
carbon intensity is concerned, the risk exposure is highly correlated with
the holding period. Carbon policy is a peinttime risk: the probability of &

2° global policy scenario is
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significantin thelongterm and close to zerin the shortterm. The same
applies to climate litigation.

Regardinghe role of investors in financing the enenggnsition,the
correlation with the holding period is established but more difficult to
guantify:

- The holding perioéhfluencesthe expectations of the investors and thus
the behavior of the investees. A short term investor will only look for
decisions that have an immediate impactstock price. The investor has
no interest in the anticipation of long term risks and opportuniti€his
increases the cost of capital for R&D and projects with a longbpak
periodand thushandicaps emergintgchnologies that can impafiture
emission pathways.

- The holding period has an influence on market price and dmuhe cost of
capital for investees. It wilhcreasethe valuation effect in bull markets and
reduce it in bear marketdn all cases, shoetermismincreases market
volatility andthereforerestrictsthe types of investors able to finance the
underlying activity.

Overall for practitioners using stockased accounting, these various time
dimensions are not taken into account when allocating emissions. This is the
case for both methodologies based on annual GHG emissions of the investe:
(Trucost, Inrate, Cros&sset Footprint, South Pole Carbon, P9XCA, etc.) and
iK2aS olaSR 2y tAFTSGUAYS SyYraarzya
This situation clearly calls for an evolution of methodologies.

2.3.2.Cashflow-based accounting

wPractices Cash flowbased accounting is the preferred and recommended
method for project finance (for both absolute emissions and emission
reductions). The framework recently published by nine development banks
(cf. page8) recommends reportinthe consolidated lifetimeemissions of new
mitigation projects when they receive financing. The GHG Protocol/MANEP
also recommends accounting annual emissions separately. At company leve
this approach is also applied by Profundo for underwritten securities and
syndicated loans allocated to investment banks. In this case, Profundo takes
into account the cumulated flows over the past five to ten years.

Issues related to payback periods and maturity of debt investments also appl
to cashflow-basedaccounting. Beyond that, this approach is associatitd
specific unsolved methodological questions when a financial institution wants
to consolidate its GHG emissions, such as:

winvestment in traded securitiesContrary to project finance, 1% injected in
financial markets does necessarily lead to 1$ invested in a physical asset
associated with direct GHG emissions on the other side of the investment
chain. It is generally used to purchase an existing security on the secondary
market, which does not immediately generate additional GHG emissions. As
illustrated on pages for equity markets, a range of parameters confound the
picture (liquidity, risk premium, etc.J.o date, no method exists to neutralize
all these factors (cf. page XXX

wThe case oflivestments.On paper, if a footprint is accounted for a new
investment, a divestment would require accounting something in the other
direction. However, divestment is generally not associated with the closure o
the factory initially financed. The security is only sold to someone else: the
only element impacted is the market price of the security and thus the cost ol
capital for the issuer.

HOW DO MACRO
ECONOMIST TAKE
INVESTMENT HORIZONS
INTO ACCOUNT?
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2.4. TYPES OF ASSETS ACCOUNTED

2.4.1 Classification of asset types

C2NJ GKS LJzN1J12aS 27F (GKAa &l azsebclass@equRiSsTplivats eqities) fixéthdomaé, BehlS & Q
estate, etc.) used in finance, asdctorsused in economics (households, Afimancial companies, banks, central
administrations, etc.). Based on this definition, we can consider that investors willing to assess all types of assets need t
consider the categories listedintali@8 | & ¢Stf a4 WLINRP2SOGaQ FAYlFIYOSR (KNP dz
bank balance sheet also includes other assets such as derivatives and repurchase agreements that are very difficult to link
with investments in the real economy, both from a methodological and technical point of view.

2.4.2.Guidance provided by th6&HG Protocol/UNEFI and perspectives

To date, theGHG Protocol/lUNEP! provides reporting guidelines for companies (scope 1, 2 and 3), the public sector,
projects and products. These can be helpful to calculate the annual emissions of the entities (company, state) or projects
(house, car, poweplant) financed, but they provide very limited guidance on how to allocate these emissions to equity
shares and debt (this issue is discussed gk addition, nine developmetianksagreed in 2012 to harmonize their
methodologies regarding new projects.

wS3IFNRAY3I FdzidzNBE aidSLJAT GKS WaoO2LIAyYy3 62N] aK2LJAQ 2NEF YA
the GHG Protocol/UNHER/UNEFFI which paves the way for standardization came to the following conclusions:

wBanks prioritizegbroject finance and general purpose corporate loans to high impact industries. Some participants were
also interested in including mortgages and commercial real estate loans.

wlinstitutional investors and assetanagers prioritized listed equities and to a lesser extent corporate bonds. However the
business case of accounting emissions was discussed in both London and New York, given the lack of materiality of carbo
data from a risk management perspective and the lack of demand for such data froroagses. This perception

contrasts with the survey, iwhich 77% of investors said that measuring financed emissions is an important business issue
and 70% called for guidance. It also contrasts with reporting practices and data market demand which focus almost
entirely on equity portfolios to date.

The case of financial bonds, which is very specific from a methodological perspective, was not explicitly discussed. Retail

loans, commodities and derivatives have been initially excluded from the survey and consequently were not substantially
covered by the discussions.

FIG. IMATERIALITY OF CARBON RISK AND CHALLENGES BY TYPE OF ASSET

Asset type Global outstanding  Weight in long term  Financial risk Carbon

value (§n) financing weight intensity

Listed equities 50 (31)
Corporate bonds 11 6% 120
Corporate loans 36 120
o SMEs 150
8 | car 26 120
g Consumption 63% 130
© Mortgages 100
Securitizedoans 13 115
Financial bonds 42 110
Government bonds a7 19% 100
Privateequity funds 2 N/A 200
OTC Derivatives 35 (3.6) 0 150

Sources: MG, City UKji2CrossAssetFootprint Detailsprovidedin endnote#8
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2.4.3.Practices for different types of assets

wListedequitiesF NB G KS YIFIAy F20dza F2NJ I aaSd YFIylI3ISNaE® ¢KSe& NBL
data providers. The reasons include the greater availability of both carbon and financial data, the existence of SRI funds
seeking differentiation, and marketing practices that are more transparent for equity fundssisgixedincome funds.
a2NB20OSNE G(GKS 2gySNAKALI FyR GKS @20GAy3 NAIKG&vis@enbg G S A

wProjectfinanceis the main focus of banks. The GHG Protocol/UNERrvey identified at least nine banks accounting

their related emissions. The AFD (French public Development Bank) developed a scope 3 calculation tool in 2007 for new
projects. The IFC adopted the tool in 2009. The European Investment Bank and Citi now also account the scope 1+2
emissions of new projects, for high impact projects and thermal power plants respectively. Finally, nine development
olyla O2YYAUGGSR G2 I 002dzyiAy3 YR NBLR2NIAYy3I SyrAaaizya
projectper-project basis using detailed data. In 2011, the Frgmdiicfinancialinstitution (CDC) used Trucost data to

estimate the emissions of its infrastructure portfolio.

wCorporate loanss the second step, for bankers and NGOs initially focused orrhjggct projects, and data providers
who started with listed equities. The GHG Protocol/UNESBurvey identified five banks accounting their emissions for at

fSrad F LI NI 2F GKSANI LRNIT2fA20 az2ald 2F GKSY O20SN) wa
loans to the Oil & Gas and Power sectors since 2010. We identified five other banks which extended footprinting to their
SYGiANB 2y 06221® /FNb2y RFGF N3 SAGKSNI LINPPARSR o0&

based on public data if the client is listed.

wCorporate bonds and SME®ccasionalljthese approachesavebeenadapted to assess corporat®ndsportfolios,

private equity funds, an&MHoan books. However this is made difficult by the lack of systematic carbon reporting and
the cost of accessing financial and activity data to estimate emissions (cf§pdgecostand South Pole Carbaxtend

their approach to corporate bonds and SMEs on a comypemgcompany basis when requestedrossAsset Footprint
developed a dataset to estimate loans to SMEs and corporate bonds based on their industry classification. The P9XCA
methodology, based ofi levels macresectors classification, also systematically includes them.

wSovereign, financial bonds, mortgages and consumer lo&tzounting for other assets has been very limited to date.
The POXCA and ASN methodologies allow to calculate raw estimates for sovereigns. The coverage and consolidation of a
assets accountedn a balance sheet (for a bank, insurer or pension fund) are limited tGtbesAsset Footprinmodel.

wEvolution.However the

landscape is currently changing

- South Pole Carbon has
developed a footprinting

Assetmanagersinsurers pensiorfunds(12) model applying emission
Commerciabanks(31) factors per $ to the expenses
made with a credit card. This
Yes' we need a standard m0de| |S Used to InfOI'm Cal’d
holders but it is technically
PRIORITIES: possible to use it to assess
Corporate loans the related credit lines for
the bank.
(Retail loans) - South Pole Carbon is also
Listed equities 9 ‘E'ZNJ\US 3[ u f, e RSUS tv % L
SauluS OFNb2y &aoN
Corporate bonds - Trucostis currently adapting
Gov. Bonds its approach to cover
sovereigrbonds.
(Financial bonds) - ASNBank is currently

developinga multiassets
balance sheebased

Private equity approach based on the core
rules used by th€rossAsset
Footprintmodel.
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FOCUS: SOVEREIGN BONDS DEBTORS

2 @ CITIZENS
_ - More info onactivity for
. . |y overnmentsdata: pa
Thedevelopment of a framework regarding sovereign debt co, ! I g Pages

raises two issues in terms of tliperational and

organizational boundaries to consider:

- Which emissions should be taken into account? Gy
emissions of thénvestee? The impact of public policies?
The footprint of the country?

-1 2¢ akKz2dzZ R GKS UYdnkipleiBappel A Y
without shareholders?

The two approacheeviewed CrossAsset-ootprintand

Ecofys/ASN, under development) are both based on the

general accounting principles defined in 2007 by the first

crossasset framework (cf. pad® designed for bank
footprinting. POXCA have a different approach.

wOperational boundaries SourcesCrossAsse
The organization considered is the central government which

issues théoond. CAFcovers all scopes, therefore the FOCUS: MORTGAGES
footprint calculationis basedon public spendings well as
sharesin stateowned companies and financial ass@tb
page80 Ay 2NRSNJ G2 OFf OdzZ I GS
emissions. All calculations are based on national accounts
and reporting (cfpage8). Ecofysovers scope 1 and Zhe
calculation is basedn carbon reportediata for the Dutch

government and extrapolated to foreigrountries. POXCA COMPLETEL
only allocate military emissions (from national inventories)
to governments. These approaches are consistent with the
accounting rules for the corporate sector. Nevertheless, the
regulatory power of governments is not taken into account.
The carbon intensity therefore neither reflects the
contribution of public policies to mitigation, nor the
exposure to litigation risks under the #@rm rule policy (cf.

pages).

wAllocation rule

The carbon burden is shared between sovereign bond

holders and citizens, based on the relative level of debt FOCUSCONSUMPTION LOANS
compared to the government's total liabilities. This ratio is
applied directly byecofysCAF calculation aims at adjusting
0KS @It dzS 27 -iménhcebaddéty. hgeadiiQ Y
public accounting, the book value of public buildiagsl
infrastructure is underestimated (and sometimes equal to
zero).All the same, the intangible assets (the ability to raise
taxes, the economic value of the services provided by local
ecosystems) are not valued. The various approaches have
y20i 6S8y O2yOf dar @S RdzS 2
share is normalized to align sovereign bonds relative carbo
intensity per $ held with the carbon intensity of the
governments budget and assets. The resulting footprint is
mostly correlated with the level of military expenditure, the
weightof financial assets and the carbon intensityetgctric
power. Howevergdue to thezero carbon intensity asocial
expenses and/ages in carbon accountirfgee pages) and

the rule followed to allocate emissions to liabilities, the
carbon intensity of sovereign bondswmich lowerthan
average corporate bonds.
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2.4.4. Exposure to risk and challenges

To date, thepriorizationof projects and listed equities by most practitioners
seems to be driven by the availability of primary carbon data andlibat
motivations (i.e. ownership of asset vs. lending, gage8), rather than a
O2YLINBEKSYaA@dS NBOASg 2F NRala |yR
perspectiveOuranalysis shows thatssets analyzedot only usually
represent asmall share ofotal asset of the institutiobut are also not
necessarily the most exposed to carbisks.

wFor investors willing to finance the energy transition, it is important to
identify the sectors concernedbout investmenneeds and exposed to
divestments in climate scenarios. An analysis based on the IEA scenarios sl
that 40% of financing needs comefrom householdsKig.S), especially for
energyefficiency investments and purchases of foarbon vehiclesThis

value is equivalent to that afompanies. As far as divestments are concerned
the analysis of the IEA shows that governments the majority of fossil fuel
reserves (90% of oil and gas and about 2/3 of coalypamnekr plants but

listed companieplay a key role in unlocking state owned assets with the
technology and capital thegontribute. When these longerm investment
needs are crossed with sources of finandifg.s), the analysis shows that
sovereign bonds and bank loans to companieslaseholds will play the
bigger part Despite thisto date, equities and corporate bonds seenyplay a
minor part in providing long term financing, especially for climate projects.

wThe risk exposure not only depends on the characteristics of the asset but

also on the way the risk is hedged by the investor. However, the relative

exposure of asset types to carbon risks as defimegages§ (market,

impairment and litigation) can be analyzed based on the average profile of t

related investors. In this respediye criteriastand out:

- Correlation i.e. the systematic exposure of the underlying economic
activities to the policy risks or litigation. For instance, private equities are
usually less diversified (country and sectors) than bhips;

- Time horizon Listed equities held for 9 months on average are less
exposed to longerm policy risks then a 2@ear bond held to maturity.

- Probability of default Once materialized, the carbon risk can cause the
investee to go bankrupt or just slightly affect its profitability.

- Risk already hedged~or some asset classes, investors already anticipate
and hedge a high level of risk. Additional risks might thereformibigated.

- Lost given default Formortgagesthe exposure of the collateral to value
depreciation is key.

In this respect, projects and private equity portfolios are highly exposed, as

well asmortgages (whemot diversified) Listed equities held for trading are

once again not necessarily a prioritye to short holding periods{ pages).

2.4.5.0bstacles to crosassets approaches

Crossassets accounting is made difficult by various obstacles:

- The lack of guidander calculating and allocatingmissions (see next
page);

- The difficultiesn identifyingl KS WFAY I Q Ay@SaisSSsS:
intermediaries across the investment chain (financial bonds, funds, etc.);

- The lack of primary carbon data or activigta reporting (governments,
banks, insurers, SME<f. pages);

- The occurrence of additional multipmunting effects when several types
of financing are added up (e.g. loan to a car manufacturer antbaas)

- According to Crosasset Footprint® calculations, given the high financial
@ tdzS 2F NBIf SadlraS raasSida FyR
Wdzy LINE RdzOG A @S y I (i dzZNBsald groduct$ &fissiahgi K
assets types like mortgages and sovereign bonds happen to have a very
carbon intensity pee held,even if they are exposeo climate risks.

ADDITIONAL ANNUAL
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FIG. 1LINKING FINANCIAL ASSETS WITH GHG EMISSIONS: COMPLEX CASES

wCommoaditiesln the case of commaodities or reserves, the investor acquires a stock. This stock does not generate direct
GHG emissions. The production and use phase generate emissions that are mostly concentratedsanefut energy
commodities (oil, gas, etc.) and mostly on producers in the case of food commodities and passive materials (gold,eetc.). Si
financial companies with trading activities are not considered as links in the value chain (or life cycle) of the relatadsmat

in the underlying model used for carbon assessment, no emissions are indirectly allocated to commodities accounted on
their balance sheet. This can be considered as a limitation of the model since trading activities do influence the rarket pri
and thus the demand and offer for commaodities. However the modeling of such impacts is too complex and requires too
much data to be integrated in the methodology.

wDerivativesThe case of derivatives is even more complex. The same reasoning can be applied regarding the indirect
impact of derivatives trading on the offer and demand for the underlying asset (commaodity, security, etc.). As far as the
Y2NBE RANBOUG AYLI OO Aa O2yOSNYySR>Z RSNAOGIFGAPSa NB O2yahi
FOGAGAGE NBfFGSR G2 G4KS dzyRSNI@Ay3a [aaSio ¢KS @It dzS NB
the instrument, which has no link with the payment, received by the counterparty for the acquisition of this instrument, if
any.

w w {repurchase agreements) In this case, the investor received cash equivalent in exchange of thershioorrowing
of an asset (the collateral). Therefore the Repo is assimilated to cash equivalent.

Extractfrom the © AssetFootprintMethodology, CrossAssetFootprint(2012)

2.5.ALLOCATION OF EMISSIONS TO DIFFERENT TYPES OF INVESTORS

In addition to linking emissions to different financial products, the analysis also extends to the methodological
differences in allocating emissions to different types of investors. This study identifies three casesoelyuity
portfolios, multtt 3 aSda LR NIF2fA24 FyR (KS WakKIFINB 2F SEGSNylLf 7.

2.5.1.The case of equitypnly portfolios

For most practitioners, financed emissions are calculated separately for each asset type (usually listed equities only) and
are not consolidated. In this case, most practitioners follow the GHG Protocol/GNEP O2 N1J2 NI ¢S adl y Rl N
O2yGNREfQ | LIINBIOK |yR LI} & G§KS WS dzA ( & théiskdreNdResEaiNA y O A L.
a practical perspective, the investor just needs to know his or her share of ownership for each company held in the
portfolio. This is the approach generally appliedloycost South Pole Carbaand BoAML

2.5.2 The case of multassets portfolios

The process is far more complex in the case of eagssts methodologie£fossAsset Footprir® and the methodology

under development for ASN aifU). Whena bank.a pensiorfund oran insuremwants to assess its balance sheet, it is
necessary to allocate the emissions of the investees to various tygemo€ing équities, bonds, loans, ejcand then

to the related investors. The first creasset methodology (see page &) developed in 2007 introduced the principle of
WILINRB L2 NI AZ2Y I E AKFENB 2F Ay@SadySydQ FOO2NRAYy3 (2 66KAOK
Ay@Saiz2NES ol aSR 2y {KS AN yagkS aNIBS $20rke e d@SRiaacobUSER v I y OA |- f
introduced guidance on investments in its 2010 Scope 3 standards, they took up the approach for debt investments,
while keeping the equity share for equity investments. This might lead to inconsistencies feasselt$ portfolios.

Toallocate the GHG emissions ofiamestee toaninvestor following this approackwo steps are required:

1. Allocatingthe emissiongo the varioustypes of liabilities(equity, bonds|oans). This step can be very complex from
both a meth9do|ogjcal and practical Qe[spectiuégage§ and §2 when the ivnvAestee financed is not a company with a
Wadl yRIFNRQ o0ltlFyO0OS aKSSi 6Se®3d OSyiadNIt FRYAYyAAUGNI GAZ2Y S

2./ F £ Odzf I GAY 3 (KS heldiby theidves®rF To Ho/tds Sitdsinet&syaiy ® link the amounts accounted

2y GKS Ay@SaiasSsSQa olflyOS akKSSiG oftAloAfAGASAL cofFighK GKS
§ pages. This task can be quite complex since theses values usually do not match for traded securities, due to various
FILOG2NR &dzOK |a OKFy3ISa Ay YIFEN]SG LINAROS:S AYLI ANXNSyGa A

accounts, etc. The conversion usually requires accessing financial databases (8f. page 20



253¢KS WakKlINB 2F SEGSNYIf FAYyLFEYyOAy3IQ | LIWNRLI OK

CKS WAY®SaiGYSyd aAKENBQ FLILINEIOK Aa o6l 48R 2y GKS FaadzL

O2YLI yASaQ FTOGAGAGASEAD ¢KS LINPFAGUA NBAYDBSAGSR FNBX | aaa

below). Another approach, applied by somema&r®2y 2 YA&a (&4 o6aDL HnanmoO0 | adadzySa GKI
I.

Ad fAYAGSR (G2 GKS &AKINB 2F SEGSNYLIt 7T dzy Rfhafdndidy ¢&IALIA G
approach reflects the relative capital intensity of each company. In 20i&sAsset Footprinddopted this method to
calculate financed emissions. Applying this approach leads to significant changes in both the average intensity of a
portfolio (-X% for the MSCI World index) and in the relative intensity of industries.

2.5.4.Current challenges.
The current allocation rules are relatively simplistic and based on accounting principles rather than a genuine attempt to
model economic effects or risk exposure. Beyond the time horizon issue §pag@er interfering factors include:

wPush vs. pull dynamics$-inanced emissions accounting is based on the assumption that the allocation of funds to an
asset will lead to new investments in the real economy. However the dynamic of the financial sector is more complex
than that: some assetlasses are managed in a tdpwn way (e.g. listed equities), others like SME lending are more
frequently managed in a bottorap way, the bottleneck situated in the lack of viable projects rather than the

availability of capital.

wValuation effect For traded securities and real estate, new cash flows may lead to an increase in market prices rather
than the construction of new buildings and factories.

wGuarantees No specific rule is set by the GHG Protocol/URES used by practitioners to take into account the role

of guarantees, neither when a credit line associated with a guarantee is assessed, nor to assess guarantees themselves.
More generally, the current methodological frameworks are not designed to assess the carbon footprint associated with
insurance services and similar mechanisms such as the use of derivatives to hedge market risks.

wCost of capital and earnings$n line with the practices regarding guarantees, the cost of capital for the investee, and
thus the riskadjusted profitability for the investor is not taken into accoumexisting methodologies. This is a major
limitation when trying to distinguish investments in higbk mature and lowisk emerging technologies.

Finally all these limits call for a finréuning ofexisting allocatiomules, but it will clearly come with an increase in the
complexity of calculations and the amount of financial datguired regarding investees. Moreover, this would
LINPOF6of& NBIdzZANS RAFTFSNBYUG NHzZ S& F2NI Ay@dSadz2NB aSS|Ayd
NERdzOS GKSANI WNAR&] SELRA&AINBQOD

| 2Y@SNIAY3 Slidza G& LIJzZNOKF &S Ayid2 Ay OSpmesSatid Ay
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2.6.ORGANIZATIONAL BOUNDARIES FOR BANKS

2.6.1.Current practices for calculating banks footprints

As illustrated below, financial institutions, and especially banks influence the allocation of capital in various ways.
Not all of these are necessarily accounted on their balance sheets. The opportunity to consider these items has

0SSy AyiSyaro@dSte RAaOdzaa SR RdzNA y 3-Fliwerkson fihanded eisgiahs. LIK |-
The patrticipating banks tend to favor a reporting standard limited tdbalance sheet items fdrankspecific

reasons, while acknowledging the key economic role of other channels and their weight in the industry revenues

To date, few practitioners have tried to calculate the footprint of entire banks or raattvity institutions:

wt NBFdzyR2 FaasSaaSR o6lyl1aQ FAYlIYyOAy3d 2F F2aarf FdzS¢
assetmanagement, and amounts underwritten, based on Bloomberg data.

Wt KS YSUiK2R2f 238 RSQOSt2LISR o6& ! 12LA SakQrogMNdsét S F2 NJ /
Footprint originally took into account chalance sheet items, asset management and investment products
retailing. However, when applied on the basis of publicly available information in order to categorize banks, this
has been limited to o#balance sheet items due to gaps in reporting on other items.

wThe approaches under development by ASN ¥fdiare to date limited to orbalance sheet items.

2.6.2.Rationales for accounting beyond balance sheet

wRisk managementi-rom a strict risk management perspective, the exposure is higher fbalamce sheet

items in which the bank has a legal claim. Soméalénce sheet items, such as guarantees, also bear direct
financial risks. However the exposure is considered lowed-vis capital requirements frameworks (Basel III).

Other categories such as asset managemeatgiling of mutual funds, underwritingnd securitizatiorbear

indirect risks related to litigatiarduring the subprime crisigssuers of sulprime backed securities and fund
managers have been sued for breach of their fiduciary duties. All the same investment products retailers face
significant fines and class action suits for deceptive marketingrgd St f Ay3d ¢ KSNBEF2NB |
g2dzZ R KI @S RANBOG FAYIFIYOAIf AYLI OGA 2y olylaQ | aas
medium term, we can even consider that the legal strategy of activist NGOs and the current lack of transparency
on underlying assets and their carbon footprint primarily exposéafénce sheet items.

FOCUS. LANDSCAPE OF ACCOUNTING STATEMENTS FOR FINANCIAL CORPORATIONS
For practical reasons, any accounting of financed carbon emissions for investors should be based on financial accounts. Ir
this respect, practitioners can rely on sevetatuments:

wProfit and loss statementThe P&L summarizes the revenuasstsandexpensesncurred during the reporting period
(year or quarter). Given the reporting format for financial companies and the variability in the revenues generated by
different activities, it is very difficult to convelP&L itemsinto amounts invested iimvestees or activities associated with
relevant carbon emission factoddowever it carhelpto identify the relative weight of advisoservices, otbalance
sheettransactions and oibalance sheet investments.

wBalance sheetThis statement is a snapshot of what the firm owns and owes at a single point in time. The assets held,
the obligationgowarditsRS o & Ay @Sad2NB 6fAFo0oAfAGASAO YR (GKS aKIl NBK:
list of assets generally allows to identify the underlyiyyge of investee, but retreatment is often required. All the same,

the liabilities help to identify how the institution is financed (e.g. via equities, debt and/or deposits).

wCashflow statement. This statement captures the cash received from operations (receipts and payments) and the
changes in balancgheet during the reporting yeapurchase and sale of assets, loan granted or received, issuance of
securities, dividends paid and repurchase of equities,letan be an alternative to the balance sheet for Hioased
carbon accounting (cf. pad.

wBasel Pillar Il report.¢ KA & NBLIR2 NI Aa | aylLBAK2G 2F ol yl agougan aa Ol
country at balance sheet date. It can be very useful as a complement to the balance sheet, but requires retreatment.
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FOCUSBOUNDARIES AND ALLOCATION RULES FOR BANKS
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allocating capital across asset classes and sectors:
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wFor other activities that are not accounted on the balance
sheet, the bank plays an active role in the allocation of
capital, but transfers the financial risk to someone else.

The capacity to channel capital is not necessarily correlated
with the level of risk taken by the bank. For instance, given
constraints related to capital requirements, a bank may have
more influence as a retailer of investment products than as a
lender. The chart below provides an example of asset
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(e.g. Rainforest Action Network in Canada, Friends of
the Earth in France). These approaches lead to major
methodological questions regarding boundariksthe
postbank crisis wave of communication, banks
highlight local loops, considering that local deposits
finance exclusively local lending (e.g. Crédjticole
advertising campaign in France). On the other hand,
NGOs tend to assign tieNER dizialdc€d emissions
(including corporatdanking and advisory serviceée)
odepbdits/ GVen thekntpaciion cameén Mitensity dhysA @S N
guestion will be key for standard organizations.
NC2NJ ySig2N] 27F Ydzidz € 7
RSLRZaAda FAYlLIyOS 20!l f
balance sheetPros for local loops include the fact that
a local saving bank is independent from the group in
terms of ownership and has its own balance sheet. On
the contrary, Asse& Liability Management is
performed at group level, and network of mutual
savings banks are usually evaluated as a group by credit
rating agencies.

al g7
t 21y

2){ K2 dzft-®RI WRW@FS aKSSIiQ AGSYa
ol y1 Qa ?RrBrhPskidt dicéounting perspective,
deposits only finance ehalance sheet items.

However, one could argue that the savings bank arm is
used as a basis to develop asset management,
underwriting and other ofbalance sheet activities.
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wPerformance As far as the role of investors in financing the energy transition is concerned, our analysis calls for the
integration of at least some offalance sheet items in the inventory of the financed emissions of a bank. While the
allocation of orbalance sheet assets is highly constrained by the structure of its local markets (retail banking), the
expertise of its teams (corporate banking), and prudential regulation, the choices of the bank regarding capital
allocation is to a certain extent less constrained for asset management and product retailing. Indeed, in this area,
balance sheetike behavior regarding marketing practices and especially the use of benchmarks, seems to play a central
role in the misallocation of capital (cf. page On the other side of the investment chain, debt issuance and IPOs also
offers significant opportunities to influence capital allocation. Indeed, in industries highly exposed to climate issues,
such as oil & gas extraction and clean techs, the market is moving fast, paving the way for the development of new
specialized teams and changes in league tables.

2.6.3.0bstacles to calculation

In terms of methodology, there is no specific difficulty in includingbafnce sheet items beyond those already
identified for complex asset types (guaranties, repos, etc.). The main barrier is the accessibility of financial data:

wln-house.When the assessment is conducted in collaboration with the banthadéince sheet data is accessible
through reporting channels. However, in practisipismand subcontracting of mandates usually slows down the
process and necessitate a higher clearance level.

wBased on public reportingThe challenge is much more pronounced when the assessment is based on public

reporting. In this case, banks reporting on assets under management is usually limited to total amounts and at most the
exposure by asset classes. The amounts related to product retailing are barely mentioned with little detail about the
underlying assets. Due to the fact that underwriting is considered a service, reporting is limited to total fees. Given

these gaps in reporting, it is therefore almost impossible to apply emission factorshialaffce sheet items. The best

case scenario allows the analyst to estimate an order of magnitude based on the average emission intensity of the asset
classes.

wBased on financial databasea&nother approach, only explored IBrofundarelies on external data compiled in
financial databases such as Bloomberg and Thomson One. This data includes:

- Outstanding amounts held by the bank directly or on behalf of its clients (AM) for listed equities and

corporate bonds;

- The inventory of deals in the past decade for equity and bonds underwriting and syndicated loans.
This approach allows for establishing bank rankings based on datasets used by financial professionals. However it
requires significant qualitative analysis, does not cover all transactions, and is based on assumptions regarding the
allocation of emissions betwedyookrunnersand other banks. In addition it requires an identification of all companies,
listed and noHisted, involved in a given business activity. For its global study on coal findh@fgidoidentified 40
electric utilities and 30 mining companies covering respectively 51% ofimhbeneration capacity and 45% of coal
production.

T

@) INCLUDING OFF BALARSHEETTEMS? SUMMARY OF GHG \
g PROTOCOL/UNEP WORKSHOPS \"‘.
Services such as underwriting are essential to - They are ofbalance sheet actiyities, so
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OZYLIl yeQa SYAaaAzya holders of the assetinistead
Underwriting [IPO] is the point of maximum In most cases, like for underwriting, the
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2% | CLQa NB@Syynfares (i NB I yoporfioofhe®8 YNF v & 04
earning money you are responsible emissiondo the financial service provider
To change behavior in your organization you If service providers have to account for the
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possiblec all ofaC La@ti&ities should be should also be applied to other service O
covered provider_s that are equally essential to the %
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2.7.CONCLUSION

The reviewed accounting principles in sum provide the backbone of consistent financed emissions
methodologies, applicable to all industries and all types of assets held by financial institutions.

Our study reveals a great diversity of practices regarding the integration of sujgplgin and sold

product emissions of investees, and the coverage of 02 N1.J2 N} (S A y-Eafwdicé SSa |y
aKSSO A0SyaQ F2NJ I o6Fy1® hdzNJ Fylfeara Of SINIe
both the carbon risk and climate performance perspective.

In addition, the evolution toward genuine carbon performance and risk metrics will require

further methodological development that takes investment horizons into account, fiumes the
rules allocating emissions to investors, and estimates lockedmissions. This target is feasible.
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3. DATA SOURCES

COMMENTS
FROM THE

PANEL

Australia (National
Greenhouse and
Energy Reporting
Act 2007)

Canada (GHG
Emissions
Reporting Program
2004)

France (Grenelle I|
Bill 2011)

Japan (GHG
Reporting Scheme
2006)

New Zealand
(Emissions Trading
Scheme 2008)
United Kingdom
(Mandatory
reporting on GHG
emissions, from
2013 onwards.)
USA (EPA GHG
Reporting 2009)

EU (ETS 2005)

Scope 1 and 2 mandatory,
scope 3 voluntary, for
emitters > 50,000
tCO2elyear, or energy
consumption > 200 TJ/year.

Scope 1 for emitters >
50,000 tCO2e.

Scope 1 and 2 for companie
with > 500 employees
Scope 1 for emitters > 3,00(
tCO2elyear and > 21
employees.

Scope 1 for all facilities
covered

All companies listed on the
Main Market of the London
Stock Exchange.

Scope 1 and 2 for emitters :
25,000 tCO2el/year.

Scope 1 for all facilities
covered

In addition to accounting principles, the second pillar of sound finance
YSGK2R2t23ASa Aa (GKS ljdzartAde yR ONE
methodologies, three types of data are particularly pertinent: carbon data

and emissions factors, activity data, and liability data. This section will discuss
each type of data and associated sources, preceded by a discussion of the
taxonomy of calculation approaches.

3.1. TAXONOMY OF CALCULATION APPROACHES

311 £ Odzt A2y 2F GKS Ay@SaasSsSaq
Three methods are used to assign emissions to an investee:

wDetailedcalculation.Forproject finance, the banks usually calculate the
footprint using lifecycle emission factors, based on a detailed analysis of the
construction and planed operational inputs and outputs in volume.

wReported dataForscope 1 and 2, most practitioners use the data reported
by the companies in their annual report or through the CDP. Some of them
(e.g.South Pole Carboifirucos}, perform plausibility checks and correct
mistakes.

wEstimates with a modelFFor scope 3 and nereporting investees, the

emissions are estimated applyiogrbon emission factots activity data

reported by theinvestee in annual reports ¢dhroughfinancial databases

- per volume of output (tons of cement, barrels of oil, cbaked kwh of
electricity, etc.) or inputs (jet fuel, etc.);

- per $ of revenues/spending by category of industry/product. In this case,
most practitioners conduct an idepth analysis of the activities for each
investee and assign several categories to an organization;

- for combination of metrics ($ of sales, $ of fixed assets, staff, etc.) specific
to each industry groupSouth Pole Carbdn

A closellook shows that some providerénfate, Trucost CrossAsset

Footprin) actuallymergevarious approaches, filling gaps and/or extending

the spectrum tonon-reporting investees.

3.1.2.Calculation oftheassdt Ay SaQ FTAYIFIYOSR SYAa&
The footprint of the investee should be converted to financed emissions per

$ of asset held by the investor. Depending on the type of asset and the
allocation rule (cf. pag8), this can require additional data on the liabilities of

the investee and the market price of its shares and bonds (cf. Page

3.1.3.Calculationofi KS LR NI FT2fA2Qa FT220LINRY
To consolidate the emissions of a portfolio, there are two approaches:

wt KS W62 4G 2Y, alighd@with trddiidal c&rtson accounting, is

based on the consolidatioof NB LJ2 NIi SRQ SYAdaairzyazr O f

for each investee financed. In practice, investors face three cases:

- Some assets types are associated with ID codes matching with datasets of
pre-calculatedinanced emissions (e.g. listed equities). In this case the
calculation can be automatized for thousands of lines;

- Other asset types (e.g. corporate loans) enjoy a dataset but no
standardized ID code, necessitating manual matching.
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Datasetf pre-calculated financed emissions (e.g. private equities, loans to
SME}do not cover all asset$he calculation shoulithus beperformed by

the investorbased orthe activitydata available othe individual investee
Practitioners usually provide calculation tools to exploit tmegdel

w¢ KS Wi 2abproRchspesddup the process whethere are many

lines (e.g. loans to SMEs and households) and fills the gaps where a long
investment chain hinder the tracking of the firddstinationof someasset
lines (e.g. shares in mutufainds).The approach relies aspecific
YESO2yYRINEBQ SYA asgeidrettly gpliodit@theh 006 &
outstanding amount held by thievestor. Emissions factors usually match
the categories reported in banks information systeeng. industry groups

for companies, countries for sovereign bonds, and cousfrgcific
subcategories for mortgages/consumer loans. &lpigroach is applied by
CrossAssetrootprintfor local banks partnering with the AAP9XC/An
CreditAgricoleCIBandunderdevelopment byASN Bank.

3.2. SOURCES OF CARBRRORMATION

3.2.1.GHGreporting and CDP datéscope 1 + P

wListed equities Practitioners mainly rely on corporate reporting for data
on listed equitiesAnnual carbon emissions for scop& 2 are disclosed in
annual reports ando the CDP (see bd&. Financiablata providers such as
Bloomberg and Reuteragset4 haveincluded these data in their services.
Overal| the practitioners surveyed estimate that aboti600listed
companies report at least partly their carbon emissions (rougbiy 65%
of the investmentange ofmost equity managers andof listed
companies)Thisnumberhasdoubled sinc&€008 with slower growth since
2010 Equally, qualitychecks lead practitioners to discard or adjust most
reported data.Trucost BofAML and South Pole Carbarspectively keep
reported data for onlyv00, 1,200,and 3,000companies for scopes 1 & 2
(description of quality checks processes on p8géd\fter screening, the
coverage of reported dateepresents about 7%o0f global market
capitalization 2011)and an estimateck%of scope 1 and 2 cumulated GHG
emissions, but is close to zero for scope 3.

wOther asset typesLow reporting levels requires filling the gaps with nion
NBLR2NIAY3I O2YLI yASaQ SadgAaylraSa ovYs:
and scope 3 emissions. The same applies to other asset classes with little
public reportingin 2010, theGHG Protocol/lUNEPI and_MI released

public sectomaccounting guideline®cusingon scope 1 and 2 emissions
(partly covering financiassets and publiexpenses related emissions).
Sope3 emissions are optional and no detailed guidance is provided.

3.2.2.Life-Cycle emission factors (all scopes)

Life-Cycle Analysis (LCA) provides emission factors per unit of physical inpu
or output (tons of materialsgnergy etc.) for each stage of the lifgycle

and therefore eaclscope.Carbon data exist for virtually every type of
product, industrial process and rawaterialin LCA and carbon databases
(see theGHG Protocol/UNEPI for a list)Profundq Carbon Tracker

Trucost Inrateand CrossAssetFootprintuse these tacalculateenergy

sector and utility emissiorend forsomeindustries reportingsalesn
volumes(e.g. cement). One of the challenges is that many companies do
not report volumes. Overall, o@nalysis shows that the industries for

which this approach is applicabiepresentsabout XX%of global market
capitalization (cf. pag¥).Inrate extended the use of LCA data to estimate
and add sold products emissions for about 100 industries reporting sales in
$, prorata their relative weight to scope 1 and 2 emissions.

THE STATE OF CARBON
REPORTING

In 20124,112 companiesacting

on behalf of more than 650
investorsreportedto the CDP
including listed, private and public
companies (although CDP takes
only limited data from private
companies) . According to the
CDP, listed companies reporting
scope 1 and 2 emissions represent
respectively 48% and 47% of total
global market capitalization. The
disclosure rate reaches 80% in
London, 77% for the Deutsche
Borse 71% for Euronext, 63% for
the NYSE. It is also high for large
caps indices such as the S&P
(65%%) and th8toxx600 (81%).

However disclosure rate are lower
F2N) WSYSNEBAY3I aidzo
is limited to 38% for thé&lasdagq

39% for Brazil, 10% for Hong Kong,

0% forShanghaand Shenzen

Among Global 500 companies,
46% reported scope 3 emissions in
at least one category, however,
almost no company covers all
scope 3 emissions in line with the
GHG Protocol/UNEPI guidance.

(graphs:.coverage

per sectorand
index)



3.2.3.EEIO models (scopes 1 #+ 3 upstream)

EnvironmentallyExtendednput/Output (EEIO) models quantify the economic exchanges between industries in a

national economy in order to calculate the carbon emissions per $ of revenue for each industry or product category (cf.
chart below). These emission factors include cradlgate emissions (scope 1, 2 and 3 upstream) but exclude the use

of sold products. Trucost and Inrate both use the U.S. 550 sectors model to estimate the emissiong émontmg

companies and supply chairdrossAsset Footprinalso uses them to estimate the emissions from central government
spending (for sovereign bonds), households spending (for consumer loans) and SMEs. In each case, the original model is
corrected to reflect changes in price levels and ¢hebon intensity of electric poweln addition, Inrate has chosen to

merge certain categories that are not reflected in the diversity of listed companies activities. The output is a set of
emission factors for 450 to 550 categories (industries, product or technology). For each category, the emission factor is
not a single number: it is brokeshown in 500 categories representing the indirect expenses in each industry across the
ddzLIL) &8 OKIFIAYy®d ¢KAA WINF OSFOAT AGRQ -mixed(d. papg) and g | y | RI LIGA
identification of multiplecounting(cf. pages).

3.2.4.Regression models (scope 1 +2)

In 2010, South Pole Carbon introduced a new mathematical approach to derive emission factors from the carbon data
reported by the available sample of listed companies (cf. 3.2.1). The core principle is based on an identification of the
correlations between the carbon footprint reported by companies (on scope 1+2) and their activity data, in each
industry-group. In 2013BofAMerrill Lynchtook up this core principle with different types of variables.

of 2dz0K t2tS /I Nb2yQa | LIINRFOK Aa o6lFlaSR 2y | O2NB asSi 2
employees, cost of goods sold, etc.) and some indestcific metrics. For each of th&0industry groups, their

model provides a formula to estimate the no@porting companies footprints based on a weighted combination of

these activity data (see example below). If the company does not report on some activity data, an alternative, less
precise formula is available.

wTheBofAML model is based on a breakdown of each company revenues by SIC activity (1,000 categories). Based on
the carbon footprint reported by a sample of companies, they estimate carbon intensity factors per $ of sales for each
SIC activity. The values for electric utilities are corrected based on the primary energy mix. These emission factors can
then be used to calculate the emissions for freporting companies, based on the breakdown of their revenues by SIC
activity.

According taBofAML and South Pole Carbon, these approaches significantly reduce the deviation between estimated
emissions and data reported by companies, relative to models based on EEIO data. However, given the poor level of
reporting on scope 3, this approach cannot be extended to supply chain and sold products emissions in the near future.

FIGE .HOW DO REGRESSION MODELS WORK?
Sources: 2i

Nb of $from tickets w

@@@@@L %@ @}

Shmpleof companies Sampleof companies H v

v v w

SOUTH POLE BofAMERRILL
CARBON MODEL LYNCH MODEL

B

Formulaeapplicbleto activity data

CQ per $ of sales for
eachbusiness segment
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FIG.§ . HOW DCEEIGMODELS WORK?

Source: National GHG inventories
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3.2.5.Macro-sectors emission factors (all emissions, scope concept not applicable)

The P9XCA methodology (cf. p&yelirectly calculates emissiantensity factors pee of asset outstanding by country.

The nationainventories of the UNFCCC provide GHG emissions by source (fuel use in transport, changes in land use,
etc.). Emissions are categorized by nmim&cro-sectors (agriculture and land use, construction and housing, energy,
industry, transport, services, waste management, public administratitrers) based on the respective risk exposure to

an increase in carbon costs. Then, the emission intensigydfyadded value is calculated based on data by industry
provided by OECD and UN. Finally, based on Eurostat data oardebtuity outstandingyy € of added value in each
industry, the emission factor byof asset is calculated for 10 countries. These factors are extrapolated to other
countries to determine emission factors for 15 geographic zones relevant for the bank (France, Africa and Middle East,
etc.).

3.2.6.Getting countryspecific carbon emission factors

Theneed to adapt a model to various regions occurs when GHG emissions factors are applied to estimate the emissions
of local investees (for loans to SMEs, priveqeity, etc.) or to correct the bias related to the use of the US model at

local level.

WA first approachgescribed abovds based on the construction of courtspecific factorsrom GHGnventories and
economic accountsdowever, this approach is limited due to issues with the availability of data for industries balance
sheets and the quality of inventories and national accounts.

wAnother optionis tocorrect a single model (usually based on the US economy) for use at global level (for
multinational9. Trucostand Inrateboth align the carbon intensity of electricity with the average primary energy mix at
the global level in order to recalculate the emission factors for both scope 1 emissions of electric utilities and the scope
2 and 3 emissions of other industries. Crdsset Footprint applies the same methodology to estimate couspecific

factors. These approaches assuthat the structureof exchanges between industries, and price levels are similar to the
US economy, which is obviously not the case in many coun@iiessAsset Footprinalso experimented with the

correction ofpurchasing power parities, but the results were not satisfactory.

WA last option, currently piletested by Cros#sset Footprint® is to directly use local EEIO models. EEIO models exist for
40 countries including most OECD members with industry taxonomy ranging from 40 to 150 kgraspy.
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3.27.BeyondOl N 2y SYAadaaAazyaxX

wData availability and qualityThe sources of carbon data and emission Primary energyQoal, gas, Oil, Biomass,
factors also cover other types of environmental, economic and social Waste, renewablés
outputs:

Air pollutants CO, NH3Nox PM10,

- The US EEIO model includes about a 30 different outputg&)fi@ther PM2.5, SO2, VOLs

models generally are much more limited, but generally cover primary
energy consumption, air pollutants and economic activity; Hazardous wasteTo air, water and land)
- Companies report on hundreds of outputs in their sustainability reports,
however the information is usually not comparable from one company
to another, even in the same industry. Financial data providers like Water withdrawals
Thomson Reuters (Asset4) and Bloomberg collect and normalize data for| transportation
various indicators, covering 2,000 to 5,000 companies.
- In addition, for certain sectors reporting on physical outputs (see page
8), it is possible to apply Ifeycle impact factors. Economic activityalueadded taxes,
wages profits, indirect impact))
hy GKAa olaAraz AG Aada GKSNBEF2NB L2aaAaors UZ OrtoaarusS i
wide range of topics: toxic releases, water consumption, impact on land
use, job creation, contribution to the GDP, etc. However there are two
major limitations:
- YOY@PGANRYYSYGltQ O20SNI3IS A& YdzOK f26SNJ GKFY F2NJ OF Nb 2
- For many environmental issues, the impact depends not only on the
volume of output released but also on the sensitivity of the ecosystems:
water withdrawals will have higher impacts pef im water scarce
regions. The same applies to job creation and economic impact.

Toxic releasedRail, truck, pipeline, water)

Land use (ha)

wPracticesAmong®? T A y I Yy OS R Siovidera evieyied @nhyR | G |
Trucostintegrates most outputs available in the US EEIO model. Based on
our research the use of such data by banks is minimal. The review of SRI
funds (available to Frenghvestors) byNovethicin 2012 identified seven th
Fdzy Ra NBLR2NIAY3I 2y aaORdshenargy T2 NJ & o
consumption (L&inanciéreResponsableand jobrelated indicatorsRictet,
BanquePostaleAM, OFI, BNP Paribas, Allianz). From a risk management
perspective, the extension to energy might make sense to assess risk
exposure related to market price increases and fuel taxes.

CHART 2
Environmental costs for top five sectors - 3,000 public companies

wFrom impacts to external cost assessme@oing further Trucostapplies m
conversion factors to its footprint calculations, estimating the external costs =
of companies operations (including scopes 1, 2 and supply chains). The o
results are compared with the profits and the globakt of environmental
externalities. Since 2010yucostpublishes a report with the Principles for
Responsible Investment (PRI) and the WRE®N this topic (fig).

¢ KS Wwa2 OA Jist$85per foi (@bod4E5tn/foh global emissions in
2008), based on the discounted future cost of global warming estimated in
the Stern Review. For other impacisucostapplies average values from
TEEB studies. For 2008ucostconcludes that the top 3,000 companies
external cost amounts $2.IBnor 1/3 of the global external cost of human
activity. About 2/3 of the total cost comes from GHG emissions.

To date this type of indicator has been mostly used to publish studies, and
occasionally by some companies like Puma, which published an
WSy @A NP Yy YirsadditibniSouthBoje Garboapplies the cost of
offsetting emissions, i.e. the cost of reducing the equivalent amount of GHG
G2RIF&@® bl GdNIfftesx 2yS 2F GKS OKFftSy3aSa 2F GKS&S | LILINE
and/or pricing these factors (e.g. water in different regions).However, it can
potentially be useful to assess the tort cost in the context of climate
litigation (cf. pages).
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Level of disclosure in stock indexes
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3.3.SOURCES OF ACTIVITY DATA

3.3.1.0verview of practices

The a}pplicatiop gf carbgn emissioq factors to estimate the emissions of an
Ay@SaiSS NBIjdza NB a
data needed depends on the format of the emission factors used:

Ly

FylFteanrsa

27

wLife-cycle emission factors require procdsased data (e.g. tons of coal
consumed) or outputs, in volume (e.g. sold cars per type, barrels of oil,

kWh, passenger/km, etc.);

wEmission factors based on EEIO bnetrse DistancdVeighted
Interpolation modelsCf.pageS) require a breakdown of the $ of sales or
expenditures by category (industry and/or product).
wThe regression model developed by South Pole Carbon use various
activity metrics ($ of sales, assets, cost of goods, etc.) available in the

Bloomberg database.

wFinally for the financial sector, the carbon footprint (including financed
emissions) is correlated with the assets held by the investee rather than
revenues, it therefore requires the breakdown of assets held.

Several approaches are used to perform the analysis. All of them are

applicable to listed noffinancial companies (cf. chagj, but the options
are much more limited for other types of investees such as central
governments for sovereign bonds; SMEs and households for retail loans;

YR FAYIl ydyitiedand HddyGf. 2H4XBH In addition, several

practitioners developed approaches based on the application of emissions

factors per $ outstanding of asset held by the investor in an industry or

asset class, to get estimates quickly and identify hotsge@XCACross

Asset Footprint

3.3.2.Reporting in volume of output (nodinancial companies)
Several industries report in a way that allows the application otljfde
emission factors (cf. pad® to determine scope 1, 2 and 3 emissions:
wProducers of raw materials with relatively homogeneous carbon
intensity, such as fossil fuel extraction, mining, cement, steel, etc.
wlndustries such as airlines, car manufacturers and electric utilities
provide enough data to determine the carbon intensity of sales in volume.
Our estimates show that overall this category represen®0%of listed

0 K ¢

O2YLI yASAaQ 20 X{scoped arl @)aso(alt sgoRes)-ob 2 dzii

their total footprint.

3.3.3.Reporting per $ of sales by product category

(non-financial companies)

Listed companies are not legally required to report the breakdown of their

sales by product category or activity, and practices in this area are not
standardized, even if various classification systems exist.
To match the companies activity data with the categories of their EEIO

models,Inrateand Trucostperform in-house segmentation analysis.

Trucostand Inrate respectively covabout3,600 and 2,8000n financial
companiesBoAMerrill Lynchuses the segmentation analysis provided by
WorldscopgThompson Reuters), based on 1,000 SIC categories. Since the

segmentation analysis is not initially performed with the purpose of

applying GHG emission factors, it requires a fine tuning for electricity

production and ten other industries.
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3.3.4.Assignment of single industrgroup to companies

Due to the limited size of the teams or the restricted coverage of financial
databases, relevant detailed activity data are not available for most listed
companies, not to mention the SMEs financed by priegpaty funds and
retail loans. In these cases, practitioners should exclusively rely on the
industry-group assignment of the company.

wListed companieare classified in industrgroups.Four classifications are
widely used: the Global Industry Classification Standard (GICS) developed |
MSCI and S&P, the Industry Classification Benchmark (ICB) launched by D
Jones and FTSEhomsorw S dziiBaidilds® Classification (TRBGd

Bloomberg Business Classification System (BlG&)most detailed level (level
4) includes 115 to 150 categories. They are pretty similar but ICB and TRB(
distinguish renewable energy in the energy sector. The assignment of the
companies are available in financial databases.

Based on the sample of companies covered by reported data or detailed
assessment, the practitioners are able to calculate indugtoup average
intensity factors for several denominators ($ of revenue, $ of equity, $ of
asset, number of employees, cost of goods sold, etc.).

These emission factors are used@pssAsset FootprintTrucostand South

Pole Carboto extend the investment spectrum. In this w&gquth Pole
Carborhas tested correlationfor various indicators to determine the most
appropriate combination of variables for each industry group (cf. [Bg€&hey
therefore use an ifhouse taxonomy based on GICS, BICS and ICB and
additional sectors.

wPrivate companiesare assigned a code, based on the national taxonomy.
¢CKS FaaAayyYSyid Aa @At otS Ay TFAy
National taxonomies are usually derived from or expressed with internatione
ones such athe NAICS (2,000 categories) and SIC (1,000 categories) in the
b!/9 o6cmp OFGSIA2NARSA0 Ay 9dzNRLIS | )
models provides emissions factors per $ of revenue that can be matched wi
classifications, but this requires a reprocessing of data. On this basis,
practitioners using these model$r{ucost Inrate, CrossAsset Footpriftare

able to estimate the carbon footprint of SMESs, based on their revenues and
industry assignment, and allocate emissions to an investment line, using dat
2y GKS {a94aQ 8)/SbuthPblerQarbatng alsd dr&cty apgly 3 ¢
its model to SMEs based on specific activity data.

| 26 SOSNE adlyRFNR RFEGF aAG2NBR Ay ¢
to SMEs are usually limited to $ of assmtsstanding(equity or debt), not the
revenues. To overcome this barri€@rossAsset Footprintomputes national
statistics on companies balance sheet data in order to provide industry
average emission factors per $ of asset outstanding and thus estimate
emissions for loans to SME¥XCApplies a similar approach for all
companies with a lower level of granularity (9 groups).

CALCULATION TOOLS
FOR SMEs

South Pole Carbon/ESG
Analytics

CrossAsset Footprint

COMPLETEL
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+ +

3.3.5.0verview ofactivity data for other types of investees

Mostmethodologies and datasets are primarily designed for-fioancial companies. Similarly, t&HG
Protocol/UNEFFI provideguidelines to calculate and allocate corporate emissions to equities and debt, but not for
other types of investees and financial assets.

wFrenchcrossasset guidelinesin 2007, in the context of th@aissdr Q 9 LJpiejBEcy(See pagé), the EEIQ.CA

hybrid model developed by Inrate has been adapted to apply the emission factors to other types of investees: the
related accounting rules have been developed, published and endorsed by the French environmental agency (see page
8). In 2010, a working group lead by the consultddtypiesand involving five French banks fine tuned this approach to
evaluate the financed emissions of banks, on the basis of assets outstanding. This methodologyeisloged by
CrossAssetFootprinttoNJ G S ok y1 & Q 8). b thé&é appranéhés $he pdtcididh of segmentation is weaker
than what is applied to nofinancial listed companies, due to the lack of appropriate activity data. However, the carbon
intensity of sovereigns and retail loans is much lower than for corporate portfolios, so this lack of precision does not
necessarily impact the accuracy of the consolidated footprint calculation (seeSpafjee only exception is investments

in the financial sector, which are botfarbonintensive(including financed emissions) and only for which calculations

are based imprecise activity data (assuming assessment based on public reporting).

wOther extensions.P9XCAlso cover sovereign bonds, applying one of its 9 maewtor emission factors. Other
practitioners including Trucost, ASRofysandVfUare currently developing their own approach to extend footprint
measurement beyond the corporate sector, especially to sovereign bonds. The methodologies being not finalized and
tested yet, the activity data are not analyzed in this report. Unless otherwise specified, the followingpagesrefore
based on the French framework described above.

3.3.6.Data for sovereign debt
The methods developed for sovereign debt are aligned with practices for companies: they are based on the emissions of
the organization financed.g.central governments (see page Three approaches have been identified:

wApplication of ratios ASNEcofyause carbon data reported by the Dutgbvernment (scope 1+2nhdextrapolates
results to othercountries base@n the ratio of government officials to total workforce per counfry. pages).

wMilitary expenditures.InPOXCA 2 RSt = I2BSNY YSy (G &aQ T2 2 i LINHigdenlistidds SE Of dz
from nationalinventories, other governmental emissions being allocated to the transport and construction sectors.

wSegmentation analysidn CARramework (covering scope 3 and financed emissions of the investees), the main

sources of emissions are government expenses and their financial assets. The related activity data are reported by
international organizations in a standardized formasacttor levelcf. chart below). To get more precise data, with a

level of aggregation consistent with EEIO taxonomies (40 to 500 categories), it is necessary to analyze financial reporting
from each country. At this level, the taxonomy used is in most cases cespenyfic, as well as tHanguage

A Public services; Defence f’ublic order Economic affairs Cash & deposits Bonds' Loans
Envira © Housing HealthA Culture” Education Welfare Equity Others % of public debt




3.3.7.Data for mortgages and consumption loans TRACKING EXPENSES BEHIND

Similarly CAFRmethdologyfor retail loans is based on the annual scope 3 carbon CONSUMER CREDIT

footprint of the residence (mortgage, housing qu\ns, real estate), car (car loan) or

K2dza SK2f RQan _ OdzNJ\LBYu SELISyasa o002 y.a.dZY§oHt]h 98@8&(}‘%5 CIJ&&@Z t DAy

etc.)¢ cf. page8. The activity data required relates to the average characteristics

of residences (size, type, type of heating, value), cars (type, average annual Card
mileage, value) and expenses (types of goods, use scenario, value). The guidance
allows three ways to analyze activity data:

- The preferred way is a bardpecific analysis of the assets and expenses
financed based on internal reportin@edit lines are in many cases associated
with claims on property or insurance that allows the bank to collect detailed
information on the collateral. For credit lines associated with credit cards, it is
also possible to analyze spending (cf. pgge

- A second way is based on customer surveys;

- Finally, the latest approach is based on market surveys and national statistics
about housing, cars sales and household spending. This latest approach is the
only one that has been applied at large scale to date. It is also currently tested
by ASN for mortgages.

COMPLETEL

3.3.8.Activity data for financial institutions
Financial institutions (banks, insurers, mutual funds) represent a major part of
global financials assets: aba¥XiK%of global market capitalization and 80% of
corporate bonds and other securitized debt outstanding. Paradoxically, most
Ot Odz F iA2y YSiK2R2ft23ASa R2 y20 aairady WFAyYylIyOSR SYAa:
institutionsresulting in measured emissions abd@o timedower than the
scope 3 footprint calculated for portfolios holding similar financial assets.
The reason for this inconsistency is twofold:
- The emission factors of financial institutions in the various models do not take EXAMPLE OF PILAR ||
into account financial assets held but only the impact of offices. DISCLOSURE
- Emission factors per $ of sales cannot be matched with activity data reporting
in the P&L. Indeed, given the volatility of financial markets, the correlation
between incomes derived from a service and the underlying footprint is too
weak in the real economy.
The only way to proceed is therefore to consider financial institutions as
WAYy@SadyYSyld LRNIF2tA2aQ |yR dzaS ol
of P&L data.

wUsing internal datalf the calculation is conducted in collaboration with the

financial institution, using internal data, the method for muasiset portfolios is

applicable. Then, the main barriers are threefold:

- Associating certain lines of the balance sheet, such as impairmaents
repurchase agreements, with investees in the real economy (cf. gage

-/ 2y @SNIAY3 GKS @I fdzS | O02dzyi SR 2y GKS o
Gl £ dzS | 002dzy i SR 2y U(UKS Aqtioppge§i SSQa ol £ yO

- Getting the activity data or proxies for all the investees inventoried (thousands
to millions depending on financial institutions).

PAAY3 | YSOK2R2t 238 & LIagSetsFavetage fdctors, RS @S

YR | a2FG6FNB (2 RSIHtE 6A0GK (KS Wo2E

(cf. pageB), CrossAsset Footprinpartly overcomes these barriers.

f 2 LIS
AY

wUsingreporting. Reporting is far more difficult when the assessment is only
based on publicly reported data. In some countries, the enforcement of Basel Il
has led the banks to publish their gross exposure per asset type and industry
group, allowing the application of industawerage emission factors (cf. page

and example on the right). But in most countries, reporting is limited to asset
class level. This is also the format of information available in financial databases,
which only allows for estimates of orders of magnitude. The same applies to
other types of financial institutions such as insurers.
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AVERAGE ASSET ALLOCATION

OF

FINANCIAL INSTITUTIONS wUsing financial database®8alance sheet data provided by professional
services such as Thomson Reuters or Bloomberg reflect the poor level of
reporting on the underlying activities financed by the financial sector.

As an alternative way, Profundo uses data reported on deals

0dzy RSNBNRGAY3IS aeyRAOFGSR f2Fyas Si
Fy oFfoSAG AyO2YLX SGS0 LAOGAINBE 27F
(coal mining and codired power plants or oil & gas extraction for

instance), including both ehalance sheet and cffalance sheet items

(cf. page8). However, this approach has not been applied to all

industries and assets.

INSURERS

Hence, it is already possible for a financial institution to assess its own
balance sheet. But proxies should be used to assign emission factors to
investments in the financial sector since only a small part of financial
institutions report sufficient activity data on their assets.

To date, the attempts to evaluate the carbon footprint of banks or other
financial institutions have been limited to the publication of rankings at
PENSION FUNDS country-level (see page x) and a few pilot tests conducted by French
banks. But pilot projects have begun in the Netherlands (ASN Bank) and
Germany (VfU).

3.3.9.Data available on forward looking and historical items

Most methodologies are based on annual emissions. However, our

analysis shows that it is worth includiHgf 2 QYRR SYA aaA2ya 7T
risk and performance perspective, as well as the cumulated past

emissions to assess climate litigation risks (at least from the first IPPCC

report in 1990). Inhese cases, the assessment shalgtiously entirely

rely on the application of emissidactorsto the relevant activity data.

wHistorical data.As far as past emissions are concerned, the activity
PROFUNDO SEGMENTATION data required include by decreasing order of accuracy: the production in
ANALYSIS OF FIXED ASSETS volume, the turnover and the assets outstanding. Only a limited number
of carbonintensive concentrated industries are potentially concerned by
climate litigation risks (cf. pad®. Practically, these data are almost
never available before the ye@000in financial databases and reports.
Thus, an analyst needs to dig into the companies records to elaborate
estimates prior to 2000. Some providers supply GHG data time series
(e.g.South Pole Carbayoing back to 2005).

TOBE

COMPLETED wPhysical assetAY 2 NB | OOdzN> 6 S aS3aySyidaldAazy
activities and theassessment of lockeith emissionsiequires

information about the physical assets of the companies in exposed

industries (cf. pag8). From an accounting perspective, they could be

fixed assets in the case of power plants for instance, intangibles in the

case of extraction permits for energy companies, or the R&D pipeline of

auto manufacturers. Financial databases and financial reporting only

provide amounts per accounting category. Beyond the energy sector,

determining the extract breakdown and the lifetime of assets requires

gualitative research and estimates.

w /I LIA G | dxpehdifuRes. Me same applies to new investments,
however, the news coverage in the financial and professional press or
the annual reports can help to get better estimates. On the other hand,
no methodology exist to allocate GHG emissions to R&D expenditure.

Overall, our review show that to date, among practitioners, the
methodology ofProfundais the only which includes-depth, regular
segmentation analysis based on physical assets and cdgital expenditures.



3.4.SOURCES FOR LIABILITY DATA, PRICE AND ID COL

3.4.1.0verview of difficulties

¢CKS | LILX AOIFGA2Y 2F GKS aSldAade akl
the companies liabilities, since 100% of emissions are allocated to equity
AYy@Sai2NARD® | 26 SOSNE GKS aAldzr GA2Y
Ay@dSaitayYSyiaé oSljdzaide b FAYIYOAlLf R

wAllocation to equity and debt |t is necessary to access specific data on the
@l fdzS 2F Ay@SaiasSSaQ tAlFLoAtAGASE (i
They are usually not covered by portfolio reporting and require access to
financial databases.

wBookto-0 2 2chn&ersion.In the case of securities (equities and bonds),

conversion issues also add complexity to the assessment process. Indeed,

given proportion of equity or financial debt, the value accounted in the

AYy@Sai2NEQ 02214 R2Sa y24 YIFGOK ¢

books:

- Ay GKS Ay@Sailiz2NBRQ 0221azx 0KS asSo
(price of acquisition) or their fair value (i.e. market value at balance shee
date) depending on the reporting format.

- Ly GKS Ay@SaisSSqQa o6221aszx 0KS oI ¢
YR WTI OS @I fdzSQ F2NJ RSoid0v Aa (K
retained earnings and the outstanding debt for bonds.

To match these figures, it is therefore necessary to get data on the date of

acquisition of securities, the investees liabilities and the market price of the

securities at the relevant date.

wMatching. For large portfolios including hundreds to thousands of securities
it is necessary to match the lines with the GHG emission data on the investi
For practical reasons, this process requires an identification code. The ISIN
(International Securities Identification Number) uniquely identifies a security
(equity or bond) and thus the issuer. Other identifiers are also usédurost
South Pole Carband Camradatancluding but not limited to SEDOL, CUSIP,
ValorerE wSdziSNAQ yR . f22Y0SNAQaAD LY
by a unique code.

3.4.2.For listed and private companies

For issuers of listed equity and bonds, finand&thbasesuch as Thomson
Reuters, Bloomberg arféactseprovide the required informatioon liabilities,
market price and ISIN codes. Access is expensive however, especially for k
(see pages). For private companies, business intelligence databases exist a
country level in most developed countries and include liabilities and I1Ds. To
date most tests conducted daMBoan books and private equity funds by
practitioners relied on industrgroup average data rather than company
specific.

3.4.3.For loans to households

For mortgages, car loans and consumer loans, the approach can only rely ¢
4 SO0 2 NA @nissidd fadidrsH& $ of ass@he amount accounted in the
oly1Qa o6221a Aa GKS |Y2dzyd RdzS o@

3.4.4.Forsovereign bonds

The IDs and market price data for sovereign bonds are available iArfic@ae
databases just as for companies. Liability data are reported in annual accol
and available in international databases such as the OECD or Eurostat.
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3.5.CONCLUSION

Despite past progress, corporate reporting only covers 50% of total market capitalizations for
direct and electricityrelated GHG emissions. Gaps remain for supgiain and sold products
emissions, small companies, and all other investees (governments, households, etc.). However,
the various modeling techniques developed over the past seven years allow methodologies to fill
the gaps and estimate annual financed emissions for all types of investees, covering all emissions
sources.

To date these models are not able to capture all past and future emissions in a comprehensive

way. Gaps remain also for complex assets such as derivatives. Thus, current trends show that
there is still a lot of room for improvement. We are just at the beginning of the innovation curve.

REVIEW PANEL VIEWS

SummaryLoremipsumdolor sit amet, consectetuerdipiscinglit, sed COMMENT #1
diamnonummynibh euismodtincidunt ut laoreetdolore magnaaliguam « Lorem|psumd_o|_or_5|t ar_net,
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4. PRACTICAL ISSUES

MAIN CONCERNS

GHG Protocol/UNEFI SURVEY

This chapter highlights a number of practical challenges associated with
RSOSt2LIAY3I WTFAYIFIYOSR SYAaaA2yaQ YSicr
issues the reviewed methodologies have faced in elaborating and applying

their individual metrics. These issues include the level of uncertainties,

4.882yR YSGK2R2( 23 )\fr%qpetncy gélp)}:i%egﬁg})féd%wtlahty, costs and timeframe.

the main practical challenges
identified by the GHG
Protocol/lUNEFFI| survey are:
w RFAGF F@FALL
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4.1.LEVEL OF UNCERTAINTIES

A UndenaiRtiedjadzladsdciitéd with thelevance of the indicator (cf. pag
L Sad thid Ehictzarddeéf thé nyetRodology. This section looks at the desired
y Uevdl df recisioh &nd different practices to evaluate errors on estimates. It

then looks at the magnitude and sources of the error and provides some
LINBf AYAYIINE O2yOfdzarzya 2y WwWoSaid LINI

4.1.1 When is precision needed?

The need for precision depends on the way the information is used to inform
investment decisions: for stock selection, indusgrgup weighting or

allocation by assetlass and sector (see page

wTo inform stockpicking and clienselectionthe level of precision is crucial
in industries with low dispersion between cpanies. Stoclpicking based on
carbon data makes sense only in industries facing a challenge related to
carbon intensity: improving their contribution to the energy transition or
managing policy risk (see page

wTocompute the footprint of aportfolio looking for precision on itema
categories with low carbon intensityill generallynot changemuch. Themed
investments (e.g. tech funds) or investments that are blank in CO2 intense
sectors may however still be affected, although we do not consider them
material. Equallyitisimportantto focus on sectors with high carbon
intensityand to have precise numbers especially if the size and diversification
of the portfoliodoesnot provide an averaging effect between companies.
Carbon intensity at the portfolio level is often used by investors as a proxy for
climate risk or performance (even if it is not always a relevant metfic

page8). Based on this analysis, tat3€page8) provides a snapshot of the
hotspots for which a good level of precision is required.

In addition, policymakersand economistsnaywant to calculate therder of
magnitude of financed emissiomsorder tocompare the climate impact of
the whole financial sector (i.e. extended sum of portfolios) it of other
sectorsHere,any systematic deviation of the underlying model willKey
insofaras absoluteaumbers are concernedjiobal emissions vs. ranking).

For the purpose of this study, vestimated therange and standard deviation
of carbonintensity betweerindustry-groups and asséypes andoetween
investees within theseategories using data from several providers.

4.1.2.Practices regardingvaluationof uncertainty

The level of uncertainty of a footprint calculation depends on four factors:

- The systematic deviation of the underlying models and emission factors
used for individual calculation (in the case of EEIO models for instance);

- The nonsystematic errors in reporting and consolidation;

- The uncertainties introduced when average data are used as proxies;

- The positive averaging effect related to the diversification of portfolios.
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Category Averagecarbonintensity Standarddeviation

scope 1+2 all scopes scope 1+2 all scopes




Todate, no practitioner has systematically assessed the overall level of

uncertainty associated with the data they provide. The best practices include:

- ¢KS LINRPGAEAAZ2Y 2SouthPoliCakiiased ovi S i N& O 4 ¢
consistency tests for reported data and the identification of companies
footprints based on industrgroup average intensity

- The calculation athe standarddeviationof reporteddatavis-a-vis modeled
data byBofAMerrill Lynchto evaluate the uncertainty introduced by the use
of a model;

In addition several practitioners usadrioustechniques to reduce

dzy OSNI I AyiASa FyR WOBfAONI 1SQ GKSAN

4.1.3.Sources and magnitude of uncertainties

For the purpose of this study, we tried to estimate the uncertainties related to

the various techniques and processes used in footprint measurement.

wCorporate reportingln most cases, carbon data provided by reporting
companies for scope 1 and 2 are secondiatabased on the application of
emission factors to primary energy, raw material consumption and electricity
purchases. fie uncertainty of the related emission factar@angesfrom 5%(oil,
gasand coal) tal0-15% (electricity. Inaddition, quality checks conducted by
South Pole Carb@how that 25% of companies are affected by eriors
reporting (cf. bo)g).

wUse of lifecycle dataWhen practitionersapply proces$ased emission
factors to outputs reported in physical units (oil barrels, tons of cement, etc.)
by thecompanies, the level of uncertainty varies greatly between different
types of products and industries: the ch&npages provides a series of
examples ranging from 5% for energy products to 50% for manufactured
goods. In many casethe precision of activity data reportatecessitates the
use of industry averageather thanprocessspecific factors, which in turn
leads toadditional uncertainties (in somadustries differences between
old/innovative processes can be as high as 100% compared to benchmark).

wUse of emission factors per $ of revenugtatistical departments usually do
not provide the level of uncertainties associated with EEIO data, but the
average uncertainty associated with national inventories is 20%. Besides, it is
possible to analyze the various biases introduced in the development of
emission factors. They include two main factors:
- The difference of price levelemporal (i.e. inflatiof), between countries,
and between products classified in the same category/industry. A
comparison of different EEIO models for the same category allows
estimation ofthe order of magnitude athe standarddeviation in various
sectors (see bog).
- The second factor relates to the aggregation of sevierhlstries in terms
of carbon intensityn broadindustry groupgor non-homogeneous
industries.To limit this bias, the number of categories in the model is critical
(cf. page8). For instance40-150 EEIO modeisseaggregate cement
production with concretgroduction in Europeyhich isroughly 10times
lesscarbonrintensive.This is not the case in the US &¥rtors model used
as a basis by all practitioners reviewed.

wMatching with investees activity dataA third factor relates to the
segmentation analysis of the investee activity and matching process with
emission factorsThis analysis cdwe relatively precise when EEIO taxonomy
matches the categories reported by thevestees, as is the case fmasic
resources and raw material production, and very imprecise for diversified
groupssuch as General ElectocABB Group.

TRAKING AND REDUCING

U

NCERTAINTIES

South Pole Carbon russ
automatic plausibility check on
selfdisclosed data and
complement this with manual
research Reported data from
1,000 companies are discarded.
Trucostsystematically check
reported data, and correct them
based on its model or other
reported data (other sources,
previous years, etc.).

BofAML// I YNI Rl G Q&
uncertainty matrixallows clients
to understand how gaps in
carbon disclosure in their
investment universe affect the
portfolio overall uncertainty.
Based on the standard deviation
between companies and the
average carbon intensity in each
industry-group, CAF identifies
industry-groups and asset
classes which required detailed
carbon or activity data and
those which can be assessed
based on industry average
factors.
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A | Food | 22 -67% 33 (-349
Product
3577
B | Food |129| 66 |95%| 76 |70%
Product
3577
C | Food | 50 -25% 46 | 8%
Product

These three food companiese
classifiedn the same category group
of the 114subsector=TSHndustry
ClassificatiolBenchmarkICB4. While
providing one of the finest financial
nomenclature, these three firms are
still at least 25% way from the sector
average value, andne of them has a
CO2 intensity twice the average of the
sector.Using an even finer
classification can remove further
uncertainty: the three companies
indeed belong to three different
activities of the 90&ategoryUS
Standardized Industrial Classification
(SIC), and estimated pegroup
average data at this levallowto get
closer to the reaValues.

wUse of industry/sectoraverage emission factorg-inally, uncertainty
arises when average factasse used in place of real data. The use of
sectorial mean values can be relevant for itdmeategories with low
carbon intensity and/or low dispersion, but can be misleading for sectors
with both high carbon intensity and high dispersion.

For instance, according taratethere is a factor 200 between lowest
and highest estimatedcope 1 intensities for companies classified in the
Energy sectofone of 10 sectors representing the whole economy in the
ThomsonrReuters Business Classificatidrferefore, usinghe sector
average valuas a proxy for a company of this sector, which is very
inhomogeneous, can be very far from reality. Of course, homogeneity
between companies gets better with higher level of granularity in the
definition of sectors. At the TRBC 1ipdlustry level, the Energy

sectorfor example is divided into 9 industries, in each of which
highest/lowest intensities ratios are smaller than 10, and can be as small
as 1.5. The table across provides a precise example for three food
companies.

Despite the inevitable weakness of sector average data compared to
individual company real data, it can still be totally relevant to use such
industry mean estimateat portfolio level, thanks to a statistical
averaging effect ifhe portfolio is representative of the actual dispersion
of the sector (see below 4.1.5.).

4.1.4.ForWo S$naQif I sélectidn: relevant for many industries

All'in all, the deviatiobetween modeled data and reported data for
scope 1 and 2 emissions in carbiotensive industrygroups gives a

proxy for the magnitude of uncertainties related to these various factors
(cf.box8). Asa consequence, assuming that carbon intensity is a relevant
metric (cf.discussion of performance indicators pa®ethe precision of
models (assuming the application of best practices for each case) is
sufficient to apply a besh-class approachn some carborntensive
industrieslike oil & gas, utilities and car manufacturers. This also holds
even for the supphchain and sold products emissions. On the contrary,
in industries with lesesomogeneous activities (cf. ch&), such as capital
goods, construction, computer manufacturing, or the financial sector, the
emission intensity metrics should still be used with caution to enhance a
qualitative analysis. Fortunatelfor scope 1 and 2, the level of carbon
reporting ishigherin relevant carborntensive industrygroups(cf. page

8), thus limiting the need fomodeleddata.As far as scope 3 is

concerned, many carbeimtensive sectors also report activity data in
volume or number of products per category (oil & gas, coal mining, car
and aircrafts manufacturers, etc.) thus allowing relatively precise
estimates (Cf. cha#).

415 ForWo SraudiverseQ | £ £t 201 GA2Y | YR
The high variability of firms emission profiles is not fatal to compute a
carbon footprint at portfolio level in the absence of real data: above 200
lines, assessments diversified equityportfolios based on estimated
scope 12 data show a rather small (20% or lower) deviatompared

with reported data, whatever the approach (EEIO models, IDWI models
or even industrygroup average data) (cf. ch&) This is in line with
uncertainties for standard nefinancial companies or product
footprinting.
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4.2. FREQUENCY OF UPDATES

4.2.1.Practices

For equity managers, the frequency of updates is a key concern. Regarding

financed emissions, the time lag of data is relevant at two levels:

- The lasted update of the underlying model providing carbon emission
FIOU2NR Ay 2NRSN) G2 SadAyYlLaS GKS

- ¢KS fFdSad dz2LRIFGS 2F Ay@SaidsSsSaq
(when available).

¢KS Yyl ddaNE 2F GKS FTANRG Wi SOStQ R,
Regression models are updated on a yearly basis, based on reported data.
EEIO models are usually updated every 5 to 10 years by statistics
departments, but they are adjusted every year by the data providers to
reflect evolutions in price levels. Libycle data share similar update
frequencies.

For reported emissions and activity data, the company usually reports the
results for the previous year between March and May. The data are then
analyzed until October and sometimes until March (N+1). Finally, the asset
managers apply these data to assess their portfolio usually at closure date
(31/12/N+1).

At the end of the process, the information provided to the final investor is
one to three years old. This process can however be speeded up: for the
labeling scheme tested in France on +100 investment products by the
Caissdr Q 9 LJhahE iy 0810, the accounting standard required a
maximum age of one year when printing the leaflets (cf. [Bjg8esides,
most data providers developed online platforms that included an upload
function for the data when released and performed live recalculations of
the portfolio footprint based on the daily price of the securities.

4.2.2.Stakes

G FANRG aA3IKGEZ GKS dzal 3S 2F WOAY
obstacle to professionals accustomed to tracking the weekly or daily
performance of their portfolio. However the picture is actually more
balanced:

wThe stresgests conducted in the context of ti@aissdk Q 9 LIbahE y S
project on funds and the balance sheet show that, in stoaked
accounting, the inertia of portfolios is actually relatively high. This is
obviously true for banking books due to the maturity of loans and the
relative stability of clients profile, but also for most trading portfolios
(especially mutual funds) that in most cases track the performance of a
benchmark index and thus reproduce its indusgrgpup allocation.

wFroma final user perspectivéhe annualfinanced emissions indicators
are used in most cases a proxy of either carbon risk or performarfce
pages8). Both risks and performance are actually connected to future
and/or past emissions rather than annual emissions, rendering the
NEt SJI y OSo-datgnes®K § SBdzWIIA 0t S

wFinally,in most cases, théevels of uncertainties doot capture yearly
progresses in the eecefficiency ofprocesses, actually minor factor in the
consolidated footprint of a portfolio, relatively to changes in organizational
boundaries (e.g. M&A) at company level and evolutions in the composition
of the portfolio(cf. pages).

COMMENTS FROM THE PANEL
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TOTAL COFORNVESTORS
For a financial institution (bank,
insurer, pension fund) the cost

of fully assessing its financed
emissions (balance sheet, asset
under management, and sold
investment products) using a mix
of techniques can range from
$10,000 to $200,000er year,
depending on the level of
uncertainties and scope of
reporting. In comparison, this is
cheaper than the annual license
fees paid by one financial analyst
to access financial databases.
Carbon screener access tools are
available from $500/month

WHAT IF FINANCED
EMISSIONS REPORTING
BECOMES MANDATORY?
Fnanced emissions calculations
are a capitaintensive activity:
R&D expenditure and fixed costs
are very high for a niche market.
On the contrary, variable cost
are limited to client relationship
management and qualitghecks.
If the market gets bigger and
regulationdriven, two effects
can be forecasted:

wData providers will be able to
smooth out R&D and fixed costs
and thus cut the prices by a
factor of 2, 3 or more, in
addition to realizing sharp
improvements in data quality
and accuracy of methodologies.
Over time financed emission
data will just be integrated in the
basic package of financial
databases.

wBuUlk data processing and IT
risk management will require the
full integration of calculation
models in internal information
systems. Some tools offered by
data providers already allow this
at almost no extra cost. Thus,
the estimated implementation
cost is less thafi100,000per
financial institution: about 0.01%
to 0.05% of the cost of Basel IlI
implementation!

4.3.COST

4.3.1.0verview

In the GHG Protocol/lUNHR survey, cost is identified by potential users
as a major barrier to the development of financed emissions assessment.
Our analysis shows that financed emissions calculation actually involves
significant cost for research and data, but that scale economies,
automation of data processing, and the use of seaweerage factors for
low-carbon intensity segments of the portfolios can keep the total cost

for investors to largely insignificant levels.

4.3.2.Cost of R&D

As shown in section 1, the accounting rules for financed emissions are
still evolvingand gaps remain. R&D is therefore a key component of the
total cost for financed emission data to date and will remain so in the
future:

wNo methodology without databaseA difficultyspecificto financed
emissions assessment lies in the fact that methodology development
should go hand in hand with the development of the related model,
dataset and calculation tool. Unlike other carbon accounting metrics for
non-financial companies, reporting guidelines by themselves do not
make sense since it is almost impossible to cover a portfolio, not to
YSyGiAaz2y GKS YAfttAz2ya 2F tAySa 27
on a bottomup approach without any automation of data computing
and the modelling. In the case of talpwn approaches based on sector
average factors, the same logic applies since most methodological
aspects relate to the robustness of the underlying model. Furthermore,
in all cases, the development phase requiresgyoing pilottesting.

wMulti -disciplinaryapproach neededSuch development requires a
good knowledge of financial databasearbon accountindjanks and

AM information systems, bank accounting, macroeconomics, as well as
database management and computer science. These qisitiplinary

skills are not often available in a single organization or department, even
within financial institutions, where CSR or sustainability departments
usually have little to no skills in these areas and a very low level of
clearance to assess internal financial d&#oismbetween activities

within financial institutions and the low interest of mainstream
professionals in climate issues also hinders the formation of efficient
multi-disciplinary teams. In a nutshell, on paper large financial
institutions do have the skills to develop a robust frameworkause,

but most experienceszviewed show that irthe real world, they are
unable to doso. Moreover, iFhouse metrics may give rise to credibility
issues.

wLimited scale economied.o data most methodologies and tools have
been developed by consultants and/or data providers in partnership with
a strategic client. The upstream steps of thedel development (e.g.
EEIO or regressionyually involved academic researchers. The only
exceptions identified are thBofAML model, developed #house by a
former client of data providers, and tf@aiss&k Q 9 LJIpijBcy/tisat
turned into a collaborative initiative involving several institutions,
including ADEME and NGOs (cf. p8g@ased on the experience of
practitioners, the cost of R&D ranges fr&%0,000 to$M1+for a full
framework(method, model, dataset and toollt is usually cdinanced by
the client and the data provider or consultant. Despite the current
limited size of the market for financed emissions data, the collaboration
between practitioners has been limited to date, even if igformal cross
fertilization has taken place.



4.3.3.Cost of primary data

Unlike carborfootprinting for nonfinancial sectors, providing financed
emissions data involve significant annual operational expenditures to ensur
the access to financial databases. Indeed, due tga@ing changes in market
value and organizational boundaries for listed equities and corporate bonds
the activity data need to be updated on a yearly basis if users want to
minimize uncertainties, even if industaverage emission factors are used.
For bottom up approaches, they are also necessary to automate the match
of asset lines and investees. We estimate the annual costs bet#&&000

for a basic coverage of listed equities and ab®®0,000for offering

detailed assessment on a creassets basis. The annual cost of carbon data
(e.g. license for the US EEIO model, LCA and CDPiddia)ow $10,000 and
included in the figures above.

434Ly@SaiasSSaqQ OGA@AGE Iyl feaAra
Depending on the methodological framework, the workload required to
quality-check carbon data and/or analyze activity data ranges from zero to
several hours per company. This procedure may have to be repeated for
thousands of companies. In comparistime time spent to analyze a company
is 1:2 days in the ESG rating business aiid Slays in mainstream equity
research In the organizations reviewed, the full time equivalent staff
dedicated to analysis of carbon and activity data ranges fddm10people.
Several players have minimized as far as possible this workload, relying
exclusively on standardized carbon and activity data already available in
financial databases. However, this necessarily comes with limitations in teri
of scopes covered and lack of precision where correlations are too weak. Ir
the future, the potential extension to sojoroducts emissions, future
emissions and nceoorporate assets will increase the need for invesbye
investee analysis.

4.3.5.Portfolio assessment

The time required for portfolio assessment very much depends on the
approach used and the availability of a calculation tool. Given the number ¢
asset lines for banks or losfigrm investors, lineby-line approaches are

limited to pilottests on portfolios. To apply footprint assessment to a bank o
an institutional investor, it would takdhousands to millions of mahours. To
avoid this, three approaches are applied:

wTop-down approachused byPIXCACreditAgricoleCIB)and CrossAsset
Footprint(in partnership with AFD) is based on seauerage emission
FTHOU2NRBR FLIWIXASR 2 (KS OFGS3I2NASa
systems. The implementation of Basd®?ilarlll has lead to huge
AYLINR@SYSyGa Ay (GKS AYyOadSNYI f -dgidip2
and type of asset. With such approaches, the assessment of a bank balanc
aKSSi OFry 06S tAYAGSR G2 | FS¢ K2dz

wBottom-up approaches are necessary to assess the hotspots, if the invest
wants to manage its performance or benchmark it against peers. In this cas
calculation tools allow bulk data processing by automating the matching
between asset lines and financed emissions data. Nevertheless, automatio
still requires, as a rule, the manual processing of residual lines.

wPeeling the onionsinstitutional investors have a significant part of their
assets invested in investment trusts, funds of funds, and other types of box
within boxes vehicles. Two options are available in order to deal with this in
cost effective way: applying categeayerage factors when a benchmark
index or generic portfolio can be used as a proxy, or using online calculatio
and reporting platforms (cf. page 66).

CONFIDENTIALITY

Accessing the components of
investment portfolios and
balance sheets in financial
institutions requires a high level
of clearance, which is usually not
provided to the CSR or
sustainability department in
charge of piloting tests.

For most practices reviewed, this
issue is managed via
confidentiality agreements
between the clients and the data
provider. Besideghe
development of assessment
software and apps embedded in
financial data terminalsGfnext
pages) allows investors to assess
their portfolio while keeping the
components confidential.

As far as public reporting is
concerned, the disclosure of
financed emissions, even with a
high level of details regarding the
breakdown by industrgroup

and asset type does not
significantly reveal information
that are not already available in
financial databases, annual
reports and market studies. If
applied to extended scopes with
advanced methodologies, they
might however shed light on
some controversial facts e.g. the
heavy weight of derivatives and
the weakness of SME outstanding
loans in banks balance sheets, or
the short term investment
horizons of long term investors.

65

Qx

o



"

TP Ning 5801 Busreis & 0ty Eaucmon eettwe &
Sariar 190 & umire Drterae GTRMY W s serscns

- imvess we
""‘:_"“' '“"'-" e s R W0 L AN (ST varageTert snt
Supply Ovain Eme. Dasmage Coets (GOP ) S o

Rark i 1CB Sci Secsor by brpact Ratio

WY RATIOS
[—--— s b g ]

ot o 23 o
AL The Yar vt SERAK BT AT W10 ] et

Screening Tool

Basic || Advanced Filtered Companies T

] Company 1SN Industry Sub Sector Carbon- Carbon Intensity- GHG-Total (USD Carbon Disclosure
Direct+First Tier Direct+First Tier mn} GHG-Total Impact

Fiter: | OiRGas Global GHG Indirect (tonnes Indirect (tonnes Ratio (%)

C02e) CO2e/USD mn)
42717 \Woodside ... ALOOD... .- ... Exploration &Pr... 2,735,936.50 430,99 113,23 . Derived from pr.* |
42736 MNaborsIn.. BMGAE... .- . Oil Equipment & ... 1,054,541.38 174.01 B81.65 Estimated data
42752 China Petr CME10 Integrated Oil & 64,924,243.00 163.27 3,531.03 Estimated data
42759 PetroChin... CME10... .. ... Integrated Oil &.. 147,492,764.00 457.56 7,064.70 Estimated data
42804 Repsol 5.A,  ESO17.. .. ... Integrated Oil &... 37,924,120.00 459,50 1,730.86 . Exact Value fror
42845 Technip S.A. FRODO.. - . Ol Equipment & ... 1,421,989.50 124.63 94.01 Value derived fr
42858 AMEC PLC GEO0D... .. . Oil Equipment & ... 211,395.30 3144 21.72 Value derived fr
42862 Soco Inter.. GBOOB.. .- ... Exploration &Pr... 67,505.00 288.29 3.01 Estimated data
42911 Tullow il [e=lia] Exploration & Pr 1,427,258.50 615,42 56.94 Exact Value fror
43063 Hunting PLC  GBOOOD.. 2012 ... . Oil Equipment & ... 21%,011.38 164,03 12,58 Exact Value fror
43236 BGGroup .. GBO0O.. 2011 .. ... Integrated Oil &... 8,486,458.00 402,72 362,21 Exact Value fror
43320 John'Woo.. GBOOB.. 2011 .. . Ol Equipment & ... 413,074.54 72.89 26,91 Estimated data
43331 CairnEnergy GBOOB.. 2010 .- ... Exploration &Pr... 803,845.38 502,00 32.38 Value summed u
43344 Premier Ol... GBOOB.. 2011 .- ... Exploration &Pr... £53,917.13 750.90 25.51 Exact Value fror
433956 ENIS.p.A. mooo.. 2011 .- ... Integrated Oil &... 73,088,864.00 479.56 3,332.08 Value derived fr
43456 Showa Sh 336 2011 Exploration &Pr 13,548,638.00 385.60 573.75 Exact Value fror
494,466.91 26448 30,92 Estimated data
574,479.00 29.54 59.68 Estimated data
1,011,547.50 375.23 50.24 Derived from pri
4,069,000,50 394.61 200.24 Derived from pri

Carbon Intensity Historical Trend [ JF 3

29,303,286.00 245,11 1,552.64 . Exact Value fror
7,943,350.00 99.73 473.79 Value derived fr
6,427,299.50 476.87 352.65 Estimated data
8,978,461.00 645,77 356,65 Derived from pri
13,634,691.00 81111 530.82 3 Exact Value fror
5,000,798.00 252,17 341.37 Exact Value fror
107,075,840.00 437.38 5,031.36 Exact Value fror

tonnes CO2e/USD mn

8,943,641.00 780.83 353.71 Exact Value fror
2,824,518.00 278.93 126.74 Estimated data

ano Aac 384 AR Az as 4n 440 £4 [T

o=
Dieplaying 1-30 0f 263

°

2008
www.trucost.com




W

0% 20% 40% 60% 80% 100%

® Percentage of the Top 5 Contributors Emissions of the Total Portfolio
Emissions
® Weighting of the Top 5 Contributors in the Portfolio

B SINGAPORE AIRLINES LTD = TRANSCANADA CORP
® MARRIOTT INTERNATIONAL-CL A

® HALLIBURTON CO ® Other Companies

Southpole Carbon
Portfolio Details jiew | Portfolio Carbon Analysis Tutorial

Below you can see the carbon emissions of the companies in the screened portfolio

5436 . X Approximated
69,720 X X Disclosed
ALUANZ SE-REG 229243 X X Disclosed
ALTIRA AG 412 3 X Approximated
ASIAN BAMBOO AG-BR 16,029 4 5 Disclosed
BAYER AG-REG 8,150,000 1 3 Disclosed
BAYERISCHE MOTOREN WERKE AG 1,310,000 4 X Disclosed
‘CARL ZEISS MEDITEC AG - BR 5918 . X Approximated
‘COMMERZBANK AG 270136 . X Disclosed
CONTINENTAL AG 2,925,580 . . Disclosed
DAIMLER AG-REGISTERED SHARES 3,519,000 % X Disclosed
DEUTSCHE BANK AG-REGISTERED 330010 ) X Disclosed
DEUTSCHE LUFTHANSA-REG 28944931 .- . Disclosed
DEUTSCHE POST AG-REG 5,300,000 » . Disclosed
DEUTSCHE TELEKOM AG-REG 2138039 R X Disclosed
EON SE 146,699,997 Disclocad.
D 250000 | Absolute Company Emissions (tC02) | Emissions of Portfolio Investment (C02) |Emissions per 1000 CHF Invested (tC02)] Data Source | Trust Metric
e o 25802 AAREAL BANK AG 5436 0181 0004 Approximated
FRAPORT AG 263,650
SR EOHERR e ADIDAS AG 69,720 0665 0003 Disclosed 64%
GESCO AG 26925 ALLIANZ SE-REG 229243 1003 0004 Disclosed 95%
HOCHTIEF AG 1057328 ALTIRA AG 412 0181 0026 Approximated
VG IMMOBIIEN A8: 10994 ASIAN BAMBOO AG-BR 16,029 2072 0205 Disclosed 55%
bl 0500 BAVER AG-REG 8150000 19655 0100 Disclosed
LINDE AG 16,900,000 .
) 153055 BAVERISCHE MOTOREN WERKE AG 1310,000 4075 0025 Disclosed
MAN SE 156143 CARL ZEISS MEDITEC AG - BR 5918 0145 0002 Approximated
MERCK KGAA 521,000 COMMERZBANK AG 270136 0092 0033 Disclosed
BUEAG 165:199,997 CONTINENTAL AG 2,925,580 29.165 0129 Disclosed
SAP AG 181,000 v " DT
SIEMENS AG-REG 3,104,000 7029 Disclosed
STADA ARZNEIMITTEL AG 40,995 1379 Approximated
THYSSENKRUPP AG 34,377,000 133361 Disclosed
VERBUND AG 4,503,000 25.839 Disclosed
VOSSLOH AG 78197 11699 Approximated
WACKER CHEMIE AG 1,347,000 51422 Disclosed

r-14.00

Bloomberg F12,00
10,00

POWER

6,00

P4.00
r2,00




Emissions accross the supply chain
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Sector classification
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4.4.CONCLUSION

Data quality, confidentiality and cost are among the main perceived barriers to voluntary
deployment of financed emissions assessment.

The review shows that a combination of reported carbon data and modeling techniques allows for
an assessment of financed emissions with a sufficient level of certainty to inform investment
decisions. Assessments are far more precise than the macroeconomic datatasatbrm policy-
making decisions. Nevertheless, measurement and optimization of uncertainties remain a work in
progress for practitioners and further research in this field is needed.

The available calculation tools enable a combination of bulk data processing anetitnon
estimates. The implementation costs is thus marginal for most financial institutions.

REVIEW PANEL VIEWS
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1. SETTING PERFORMANCE INDICATORS

CHART 5: Why is measuring financed emissions an important business issue?

B Responsibility  ® Risk

All respondents Non-fls  Commercial banks  Investors

SourceGHGProtocol/UNEFFI

Wkt

Development
banks

1.1.STATUS QUO: CARBON INTENSITY PER $ AS A PROXY
1112 KIFG O2dzZ R 60S GKS Llz2N1Jl2asS 2F | aas
2S RSTAYS WTAYIl yabiS BnisSiofdssodiated with @ | é 0 f
financial asset (equity, bond, loan,et¢)a a4 S&daAy3 GKSas TA
SYAaaArz2yaQ Aa Ly Ayl S"EIiN\htétarg%elfA&YSyu Ay
shownon pages, quantitative approaches based on the assessment of

impacts potentially offer significant benefibwer traditional SRI and green
investing approaches (based on the assessment of investment processes)

for investors and policmakers. The main one is to allow the development

of crossindustries and crosassets performance indicatars

The purpose of this section is:

-¢2 yrftelsS GKS LRGIGSYGAlLf dzaSws 2F W
a-vis theexpectations of investors and policyakers;

- To understand if the current users explttie full potential of these
methodologies;

- To identify the next steps to bridge tlyaps between expectation and
reality.

We consider thepplication ofcarbon metrics at portfolio level by:

- Analysts and data providers informing investment decisions;

- Asset managers (investment strategy and performance measurement);

- Asset owners (definition of mandates and objectives);

- Policymakers (metrics used for incentives and prudential framewjprks

The use of carbon data to inform mitigation strategies and risk

management at company levaspecially ithe context of shareholder

activism andlialogue,is beyond thescope of this study. We focus on the
RANBOG dzasS 2F WFAYl y @Sghsedifidsa A2y Q R
AYRdzZAGNASAE |yR lFaaSda OflraasSaod 9{D
SY A &a A 2 ydadalo Help fordilage an opinion ahe climate strategy

of a company are not covered.

Ny —

1.1.2.Howdoes carbordatainform investment decisions?

¢2 RIGSET GKS 202S00A@Sa F2ft26SR o8
SYAaaArAz2yaQ FINB Y2NB 2N fSaa By fAyS
when they use ESG criteria. On paper, they are used as a proxy to assess
either their exposure to financial risks correlated with carbon intensity

(a.k.a. carbon risk cf. page8) or their contribution to financing the

transition to a lowcarbon economy (a.k.a. climate performance and
responsibilityg cf.page§0 ® . dzi Ay LINI OGAOS: G4KS ¢
used is not always consistent with the objective followed.

wlnvestment researchEquity research analysts (sell side or buy side) use
carbon intensity data to adjust their ESG rating or the valuation of the
company (DCF)cf. page§ for examples.

wSelection The selection of the less carborensive companies within
their industry-group, while keeping the industgroup weighting in line
6AUK GKS o0SyOKYFN] AYyRSE aSSvya 2 o
I'NB RANBOG{{OR: Nir2 R & dANfI2gimlideg Ra Y I y I
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FIG.8 . LEVERS FOR CARBRONENSITY OPTIMIZATION

)
ul 1s
7
Slection Industry allocation Strategic asset allocation
(stocks & clients) (e.g. choice of the (weighting by assetlass or
benchmark) type of investment product)

providers (e.g. NYSEdzNR y SE (i W I torporate Iehding, B&nk dfmerica sets a targemn the carbon intensity
of its loan book to the electric utilities (cf. page Finally CredifgricoleCIB uses its assessment to identify priorities for
the development of sectespecific policies.

wlndustry-group allocation A small minority of SRI investansderweightscarbonintensive industrygroups thus
diverging significantlfrom benchmark indices (e.§lirova¢ an investment division dflatixisAM), and not requiring
guantitative carbon data to inform decisions. In most cases, this approach is limited to oil & gas extraction and coal
mining.

wStrategic asset allocationVe have identified very few investors relying on carbon data to adjust-atset

weighting, with such cases usually limitedhe pilot tests conducted in the context of Mercer study (cf. p8gén
thesecases, the focus is climatesk management. Carbon intensitysimply usedas a metric among others to calculate
the risk profile of each asset class.

wRanking of equity funds and savings producg&everal rankings have been published hycostand its partners in the

UK, US, AustralizX Online brokers like BNP | NJsabkidia@CortalConsorgFrance, Germany) alssefootprinting

to provide additional criteria to their clients for funds selection. From 2008 to 2009, the retailGriskdk Q9 LI NHY S
(France) applied this approach to all its savings products (cf.§alygany funds managers responded to this new trend
by assessing and disclosing their finanegadssions. Some of them have sdisolute reduction targets (cf. page

wBanks footprints Finally several NGOs published bank rankings basedrofundoand Utopied Inratedata to inform
Of A Shgidedofcurrent and savings accounts. Some banks, like RBS and\@riedieCIB, havéaken upthe

WFAY L YOSR SYRAa atagufishheinodniféoprivinieasdemsni (cf. page Generally these banks did
not use the resultin the context of marketing campaigriRecently ASN (The Netherlands) set the goal to be carbon
neutral by 2030.

h@SNIff>X WFAYLFIYOSR SYA&aaArzyaQ RFEGF FNB dzaSR Ay Gg2 o1 @
- To communicate on consolidated emissions at portfolio level;
- To optimize carbotintensity based on a bedi-classapproach with carbonlata acting as a complement or
substitute to ES@atings (subject to theamelimitations, cf pages).
However, we did not identify investors using all levers available to optimize camtensity thusfailing to exploit the
full potential of financed emissions metrics. The main reason is the willingness to fit in traditional investment processes
(notably the use of benchmarks), but there are also technical difficuttisguating relevanperformance indicators and
targets at portfolio level.
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PLEASE SUGGEST
CASE STUDIES

IMPACT OF A°SCENARIO ON ASSETS RALUE . _ \
Risks J Spportunities

NB: The HSBC studhoaal : Seidted to coal mining
Building
materials
Automotive y Institutional
7 Most Average A fﬁ@lls aigNRa
Aluminum Oil & Gas impacted impact on UK portiolio

(45% equity,

L, EP Coal diversified UK Big 4
/ % / business mining cie mining cies 45% bonds, 5%
o /1 A5 - real estate)

7% -11%
-30% -15%
65% 65% % 0 7
-65% -65%

| | |
CarbonTrust/McKinseyZ008) HSBC Global Research (2012) Mercer (2010)

ClimateChange

Scenariog Implications for Strategic Climate change a business Coal and Carbon Stranded assets:
Asset Allocation revolution?How tackling climate assessing the risk

change could create or destroy
In this report, Mercer analyzes the company value In this report, HSBC Global Research
impact of climate change on focused on the UK Coal Mining sector,

institutional investment portfolios, with  The Carbon Trust/ McKinsey study sjng three different ‘carbon future'
a focus on how strategic asset allocatiorcomputed such adjusted DCFina  scenarios affecting the demand of
can contribute to the resilience of number of 20062050 climate coal. It appears that carbon
portfolios and the opportunity to align ~ scenarios to a low carbon economy  constrajnts pos2020 leading to a
AyauAudziAzyl t Ay @ S(Betezhbidat ambitious s¢dhariosa geg|ihibgftoal industry could impact
the objective to fight against climate  climate change to +£Z), driven by much as 44%The impact on UK

change. A scenario analysis is made  either carbon markets, targeted major miners stocks value could be
through the distinction of families of regulations, technology innovation or 7o4 ynder the most extremscenario
risks and opportunities based on 3 consumption patterns. It appears thatand as much as.5% for coaheavy

factors: technology, physical impacts  depending on the preparedness of iners.
and carbon policy (which are estimated companies and the sensitiveness of

to have a potential contribution to sectors, these low carbon scenarios
overall portfoliorisk reachingas much  can lead to either strong value
as 1046). creation opportunities or significant

potential risks. The Automotive and
Aluminumsectors are for instance
facing a potential 65% risk, while
companies in Building materials can
demonstrate an opportunity up to
80% gain in value.

What A CarborConstrained Future 2 dz2f R aSFy C2NJ hAf [/ 2YLI yASa
In this report, Standard & Poomrssess the implications of future carbon constraints (driven $sri@s of global, national,
and local policy actions aimed at moderating CO2 emissions and reducing dembapdrfirarbon products and crude oil)
on the oil sector on moderately sized, independent, unconventional oil companie®ajod oil and gas producers. In this
scenario, where oil prices tend to decreakkess reliance is to be placed on undeveloped or probable reserves than at
present, the results showdaeterioration in the financial risk profiles of small ndiversifiedcompanies that could lead to
downgrades ove?0142017.
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FIG. 1CASE STUDIES: PERFORMANCEH
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Default

Credit rating
(3-5y)

1.2.MOVING TOWARDS MANAGING CARBON RISK
2 Ny EXPOSURE

ad
1.2.1 Format required to fit in risk assessment frameworks
This section explore the potential of financed emissions to be used as a
basis for the development of carbon risk indicators that can fit in current
and future risk assessment frameworks. As defined [gagearbon risk is
threefold: the carbon pricerisk,which isongoing but minimal in a
foreseeable futureimpairments due to the carbon bubblrirst; andrisks
of climate litigation, which are poirih-time risks and probablyot
materialfor several years.

Consequently, most carbon risks are not material for the 1 to 5 years
horizon of standard riskssessment models and frameworks, from equity
and creditrisk analysis (5 years max) to prudential frameworks such as
Basel Il and Solvency 2 frameworks (mostly focused on the next 12
months). Therefore, from a business perspective, carbon risk assessment is
only relevant for very longerm investors with buy and hold strategies. As
far as regulation is concerned, it would require the introduction of fong
term stress tests to cover poum-time risks at company or financial
institution level. Finally, these stress tests might be useful for regulators in
order to monitor systemic risks. In each case, we assume that it would
make sense to assess thal spectrum ofcarbon risks.

1.2.2.Data required and current practices

For our three categories, the carbon riske concentrated im few sectors
(e.g. energy, utilities, auto, reaktatec cf. page8 ) with relatively good
reportingpractices for both carbon and relevant activity data.

wThe case of noffinancial organizationsThe case studies page give a

good overview of the current landscape of practices. The best practices are
based on a stress test of specific scenarios for a specific industry conducted
on an ad hoc basis. They hamemost cases beecomputed byequity

research teamsGheuvreuxHSBC, XX), crediting agencies (S&P) or
strategic advisordcKinsey based on a modification of their existing DCF
model.They only cover nofinancial companies in risky industries.

Thescenario is usually based on the increase in the price of carbon and
more recently on a sharp drop in the demand for fes#ls based on the
IEA2° scenario We did not identify scenarios based on litigation.

FIG.§ . FROM CARBON INTENSITY TO CREDIT RISK EXPOS

CARBON INTENSITY OF ACTIVITIME DIMENSIONS OF CARBON RISK

] 1. Sold products (scope 3) 4. Past emissions (litigation)
2. Supply chain (scope 3) 5. Annual emissionsérbon price)
10€ 3. Facilities (scope 1 and 2) 6. Lockedin emissions (impairment)
EXPOSURE TO REGULATION AND LITIGATION
\ 7. Sales geographic exposure
. - 8. Supplychain geographic exposure
) 9. Facilities geographic exposure

10. Critical size to be an interesting target for litigation

CAPACITY TO ADAPT TO NEW POLICIES

11.Cash available for acquisitions, R&D and face liabilities
4 12. Ability to relocate facilities andupplies

\ 13.Cost pass througbapacity 76




To assess the carbon risk exposura abmpanythe data required are:

- The GHG emissions, covering for certain industries the sold products
emissions (scope 3), as well as the past and logkethissions. On these
items, carbon datare inexistentandactivity datareporting is minimum
(cf.pages§ )

- A dozen of other activity parameters affecting the exposure and
resilience to policies and litigation risks (cf. fig@reabove). Reporting
on these items is also minimal and not standardized. The assessment
therefore requires an idepth analysis oeach company.

Our analysis shows thatven ifmethodological frameworks havseen

developedby severakquity research teamdt remains very difficult to

assess carbon risk based on publicly available data. To date this analysis is

possible for reporting organizations themselves, or in the best case

mainstream analysts who know the company, the industry, have a good
access to their top management and run a DCF model on a regular basis.

Specifically, we believe that this is expertise is limited to brokerage houses,

creditrating agencies and large assetinagers.

wThecase offinancialorganizationsand diversified portfolios

To inform selection and industllocation, investors need risk indicators on
non-financial companies and assets (central governments, mortgages, etc.),
but also on financial companies (banks, insurers, mutual funds, etc.) that
usually represent at leag0%of their assetgcf. page8 ). All the same, if
reporting practices are to develop in the financial sector, the reporters need
to build an indicator relevant for their audience.

At portfolio level, mosguantitative approacheare based on a price set on
consolidated financed emissions and do not distinguish the type of
regulatory or litigation risks they face. Usually, the same approach is appliec
whatever the maturity of credit and the turnover of tradipgrtfolios. We
believe that this type of approach is useful in order to raise awareness but
not robust enough to inform risk management. We only identify a few
alternative approaches for multissets portfolios (cf. pad®, which are

based on assetlasses scoring, rather than financed emissions.

1.2.3.Next steps

We believe that carbomisk assessment can be a driver of ffarancial
companies carbon reporting on new metrics more relevant to investors, but
gAfft y2G 068 GKS &a2fS LJzN1I2asS 2F Ay
consolidated financed emissions, at least in the short and medium term
faces a number of challenges:

wFirst because carbeimtensity is only a piecef the puzzle of carbomisk

(cf. figure8) and cannot enable proper risk assessment if reported
separately from the other pieces (cf. b8x Since financial institutions will
not report lineby-line for confidentiality reasons, they can only report on a
risk exposure scorg.e. not on their financed emissions).

wSecondly because given the resources required to assess each investee,
will be very costly to develop specific datasets in silo. These datasets are
therefore unlikely to emerge if brokerage houses and credglinhg agencies
are not required by their clients to provide data on an ongoing basis.

wFinally the materiality of carborrisk in existing risk assessment
frameworks is too weak to forecast a rise in demand in the short term. If
they become a driving force, we believe that poliogkers are more likely

to prioritize carbon performance, which is both less costly to evaluate and
more material to public policy goals.

THE CARBON EFFICIENCY

HYPOTHESIS

« Carbon efficiency is valuable for
all companies because it can
reduce operating costs, help drive
lean business, encourage product
innovation and strengthen supplier
relationships. In addition, research
has shown that achieving high
levels of carbon efficiency is not
easy, so it is a useful test for good
management overall. The Carbon
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rationale for tilting the indices for
all companies, including those with
comparatively low emissions
intensities» Extract from the FTSE

Carbon Index brochure

GHG Protocol/lUNEFI

LONDON WORKSHOP
G { 2 iMvBstors at the workshop
did think that using GHG emissions

data at the investee level
(companyby- company,

transactionby-transaction) is
useful and necessary in order to
understand and assess GHG risk

exposure.

However once data at the
investeelevel is aggregated into
data at the portfolio level it loses its
ability to inform risk assessment.
This is because carbon risk is a
function of both carbon emissions
(or carbon emissions intensity) and
carbon regulation (carbon price,
etc.) in the places where the

emissions occur.

Asportfolios will most often be
associated with GHG emissions
from a variety of potentially very
different countries, jurisdictions
and regulatory frameworks, carbon
data (absolute and intensity
figures) at portfolio level will often

not enable carbon risk

assessmeid Extract from the

summary
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«ASN | Y do&liato be
climateneutralin 2030. This
meansthat investmentsn
projectsthat reduceemissions
by the use ofenewable
energyor energyefficiency
measuresvill have to
counterbalancehe emissions
causedoy otherinvestments
by ASN Bank ASNinternal
document
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allocation weighting

Selection

Economic
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1.3.MOVING TOWRDS MANAGING CARBON
PERFORMANCE

1.3.1 Requirements to build performance indicators

This section analyzes the possibility to use financed emissions data to build a
carbon performance indicator(s). Riwe purpose of this report, we define an

Ay @S xarloNISANFR NYF yOSQ +a Ada O2y i NROGdz
financing the transition to a lowgarboneconomy, in line with 2scenarios

(see page). This definition is focused on mitigation rather than adaptation.

We assume that the purpose of indicators at portfolio level is to manage the
LISNF2NXYIFYyOS 2F (GKS LERNIF2tA2 FyR NBL
YR Ay @Sai2NBEQ OK2A0Sa FyR o0SYySTAG 7
Consequently, performance indicators should allow users to:

- Benchmark diversified portfolios;

- Set performance targets for inclusion in mandates and bonus schemes;

- Optimize the carbon footprint while continuing to finance the economy;

- Link performance with climate poligpals (2 scenarios).

To be effective, these indicators should fit in investment processes:

wThey are useful when investors use metrics to weight portfolios with a top
down approach: creation of benchmarks, definition of mandates, strategic
asset allocation, setting of sector exposure for loan books, etc.

wThey need to be used hasid-hand with standard metrics such as liquidity,
risk exposure and management cost in order to optimize climate
performance without compromising financial performance.

1.3.2 Defining a relevant denominator

¢2 RIFIGS Y2ald LISNF2NXIyOS AyRAOI (2 N&a
the carbon intensity per $. The most common indicators are expressed:

wper $ of investee turnover, and sometimes per EBITDA for equity portfolios

w LSNP 2F |aaSi KSt R 0-assdisgdtiolios/ @S a i 2

Onpaper, financeamissionglata offer the possibility to inforrmdustry
weightingand strategic asset allocation. To a certain extent NGOs, retail
banks and online brokers who compare the carbon intensity of funds and
banks usehe data thisway. However current indicators based on carbon
intensity per $ of asset or turnover are just a proxy for climate performance.
Their use as a genuine performance indicator is limited by two factors:

- The biases related to price levels and capital intensity;

- The denominator in $ that does not measure the economic contribution.

FIG.8 . FROM CARBON INTENSITY TO PERFORMANC

CARBON INTENSITY OF ACTIVITIES
1. Lockedin emissions of assets
2. Future emissions of capital expenditure
3. Potential impact of R&D expenditures
\ ECONOMIC CONTRIBUTION
4. Contribution to financing long term investment needs
5. Strategic role of capitalsother factors
) FINANCIAL PROFILE
= 6. Expectedeturns
\ 7. Credit andmarket risk
‘ 8. Diversification of exposure
) 9. Liquidity
< 10.Cost of asset management fees
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