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Thispaper seeksto explorethe question of adaptive capacityof companiesto financial risksthat may
arisein the context of the transition to alow-carboneconomy

A growingbody of researchand analysishighlightspotential risksassociatedwvith the transitionto a low-
carboneconomy,relatedto a combinationof policy, market, legal,and reputationaldrivers (FSB2016).
The(EuropearSystemiRiskBoard,2016) suggestghat theserisksmay be particularlymaterialundera
too late, too suddenscenariowherethe transitionto alow-carboneconomyis triggeredin a non-linear,
disruptive fashion, thus reducingthe ability for companiesand marketsto adapt While this scenario
may be the most WR A & NBxzislindgréd&aeBon transition risk has generallynot soughtto quantify
how adaptivecapacitycanprotect companiesrom thisrisk

While financial analystmodelsprovide resultsin cashflows and/ or risk indicators (e.g. value at risk),
they alsoimplicitly include assumptionsabout adaptive capacity

Revenuer profits that grow 100%in line with GDPimply an adaptivecapacityassumption(elasticity)
of 1 to GDP. Similarly,100% alignmentwith sector growth suggestan adaptive capacityof 1 to the
sector Inverselywhererevenuesor profits grow at 150%the rate of GDPthe modelresultsassumethat
for every $1 of growth in the economy,the companygrowsby $1.5. In simpleterms. Adaptivecapacity
can thus mathematicallybe expressedas revenueor profits? / Sector(reflectinga O 2 Y LJI ipte¥n@la
ability to adapt)or / GDPgrowth (reflectingexternaldrivers)

The nature of adaptive capacityis driven by the nature of the external shock/ constraint to which
companieshaveto adaptandthe internal capabilitiesto respondto theseconstraints

A Externalconstraintsand shocksdetermine the needfor adaptivecapacity Theextentto which they
posea challenges determinedby the speedand scale aswell asthe idiosyncrasyf the change,and
the extent to which the impact representsa seculardecline versususual businesscycle dynamics
Thus,external shocksor constraintsthat are linked to businesscycle dynamicsor W 2 32 § dhdeks
require resilience Externalshocksin turn with someform of permanencerequire adaptive capacity
Thefocusof this paperis on the second

A Internal dynamic/ strategiccapabilitiesdeterminethe quality of the responsedrivenin particularby
questions around governanceand the WR & y | 6fAthie YoiQanization This dynamismis in turn
constrainedby the assetsof the company,notably the capital lock-in, the strength of the balance
sheet,the productdiversity,andother sociopoliticalfactors

Longterm adaptive capacityin particular in responseto transition risksassociatedwith atoo late, too
suddenscenariq is usuallynot explicitly modelled by analysts

While there are legitimate reasondor this, notably the lackof demandfor long-term riskassessmenby
clientsand the uncertainty of longterm risks, this posesa challengeto understandingtransition risks
Potential solutions to overcome this gap include stresstesting worst case scenarios, probability-
weightedresponsescenariosmodellingbasedon historicalrole models,bottom-up assessmentsand/
or adjustmentsof risk premium



PART |
ADAPTI\E CAPACITY.AND

SECTION SPOTLIGHT

A Financialrisk is affected by the internal ability or inability of companiesto adaptto significant
externaleconomic,technological,or market changes

A Oneof equity and credit researchl y | £ &oee 8edli® points is their ability to assessadaptive
capacityin the short-term. Longterm adaptive capacity however is rarely modelled explicitly,
althoughit mayimplicitly be reflectedin adjustmentsto terminal growth rate.

A The adaptive capacity challengeis not just one of ¥2 NH freithOu@t situates itself in the
context of acomplexseriesof actions,exposuresand responses
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Thetransition to a low-carboneconomywill require
companiesto adapt.

If governmentscompaniesand householdsshift to a
low-carbon pathway, this will change the
fundamentalstructure of the economy It will imply a
changein how energyis generatedand consumed,
the prices driving these consumption patterns, the
organizationof mobility, land-use patterns, and the
nature of materials Risksassociatedwith this trend
are generallycalledtransitionrisk (FSB2016).

In assessingransition risk, one critical questionis to
what extent companieswill be ableto adapt.

Companiesface changingmarket environmentsall
the time. Very few analystswill believe that Apple
will be competitivein 5 years¢ or even 2-3 yearsg
with its current product suite. Someproduct cycles
can be annual (smart phone), 5-7 years (cars), or
evenlongerthan 10 years(airplanes) Someproducts
on the other hand remain largelythe same,evenif
the mode of productionis somewhatupgraded The
& h NJBigcait ca sandwichcookie consistingof two
chocolatewaferswith a sweetcreamfilling - wasfirst
producedin 1912 by Nabiscoand s still goingstrong
today. The particular nature of transition risk
(secular,longterm, etc.), coupledwith the fact that
many sectorsexposedto these risks have relatively
long or Wdzy f A pfddiicSciRcfes (e.g. oil & gas,
power) suggest that companies may not adapt
smoothly to the transition. This may in turn have
significantimpacts on financial asset prices and by
extensionportfolio riskandreturn.

Adaptive capacity depends on dynamic/strategic
capabilities, which comprise, for example, the

capabilityto anticipate externaltrends, suchas new

technologies,regulations,or market trends, and to

reconfigure the asset base ¢ by means of new

technologybuild-outs, mergersand acquisitionsnew

businesslines or others It also is constrained by

industry factors such as the ability to passthrough

prices and companyspecific factors like balance
sheets While the balancesheetis also linked to a

O 2 Y LJ gesilienge to oneoff or businesscycle
related shocks,it may similarly drive the ability to

investin new product linesthat leadto an evolution

ofthe O 2 Y LJI pyodudtsand services

To date, existing research on transition risk has

generally not quantified WI R LQ4 A& SMost & Q

equity and credit researchanalystson transition risk
is limited to net impact of transition risks® Such

analysisis helpful in understanding¥ ¢ 2 N @& S Q

outcomes (i.e. bankruptcy) but is unlikely to be
realistic in a market where companiesdo adapt
Researclon how such adaptive capacity could play
out with regardto transitionriskis limited andlargely
focuseson short-term adaptivecapacity

This paper seeksto explore the interface between
transition risk, adaptive capacity, and the
dynamic/strategiccapabilitiesof companies

Section 1 will explore the general concept and
principlesof transitionrisk Section2 will highlightthe
link between transition risk and adaptive capacity
Section 3 will explore modelling options around
adaptive capacity Section 4 will provide some
concludingemarks

Financialrisk is affected by the internal ability or
inability of companies to adapt to significant
external economic, technological, or market
changes

[ 2 Y LI \aWili§y d3oQadapt is implicitly estimated
primarily in the shortterm by equity and credit

researchanalysts In combination with assumptions
around macroeconomic changes themselves (e.g.

growth, inflation) and data on underlyingfinancials,
adaptive capacity is arguably one of the most
fundamental parametersin economic and financial
earningsandriskmodels

While analyst models provide results in cashflows
and/ or risk indicators (e.g. value at risk), they also
implicitly include assumptions about adaptive
capacity.

Revenueor profits that grow 100%in line with GDP
imply an adaptive capacityassumption(elasticity)of
1 to GDP* Similarly, 100% alignment with sector
growth suggestan adaptive capacity of 1 to the
sector.



Inversely,where revenuesor profits grow at 150%
the rate of GDP,the model results assumethat for
every $1 of growth in the economy,the company
grows by $1.5. In simpleterms. Adaptive capacityis
equalto (mathematically)

(1+company k growtl)
(1+ sector k / GDP growh)

Where a is profit or revenue growth over a
predefinedtime horizon

One of analyst€Xxore selling point is their ability to
assessadaptive capacity in the short-term. Long
term adaptive capacity however is rarely modelled
explicitly, although it may implicitly be reflected in
adjustmentsto terminal growth rate.

The models used in their analysisseekto quantify
changesin revenue and by extension cash flows.
These models generally predict explicit cash flows
over a 3-5 year time horizon, with some models
shorter (e.g. multiples and earnings momentum
models, see Fig below), and a handful of models
somewhatmore longterm (KECH2014). Lessthan
5% of analyst cash flow entries in the Bloomberg
Terminalgo out beyond5 years(2dii, 2017a). In the
same vein, less than 10% of time spent with
managementoversissueseyond5 years(ibid.).

Figure 1.Time horizon of equity valuation modefs
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Figure 2 Breakdown of Analyst Conversations with
Management by Time Period
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Crucially, any time an analyst assumesa company
has an adaptive capacity of more than 1, this has
significantknock-on effects. Fromthe perspectiveof
the analysisof equities acrossall markets, sincethe
total sizeof the pie islimited, it requiresone of three
thingsto be correct

A Another company has to have an equivalently
lower adaptivecapacityeither within or in another
sector (this is likely particularly the case where
analystsusesectorand/ or geographyspecificGDP
assumptions)

A ThestockY | NJ &lépfivacapacityasa wholeis
larger than 1 (relative to the GDP),since sum of
total cashflow growth exceedseconomicgrowth.
This implies that nonlisted companieshave an
equivalentlylower adaptivecapacity

A The assumptions around GDP growth are too
conservative and the economy actually grows
faster than estimated (e.g. the sector expands
relativeto other sectors poostingGDP)

Thismakesa key point ¢ mostcompaniesevenueand
profit dynamics are set at the sector level or
combinationsof different sectorsthat the companyis
involved in. Analysts will forecast those trends
carefully and thus may define sectorspecific GDP
growth rates Adaptive capacityis at a micro level
aboutthe ability to adaptto thesevery specifictrends
in the context of sectoral or economywide macro
trends

In the long run, if none of these assumptionshold,
the assumption that the adaptive capacity of the
specificcompanyis higherthan 1 mustin all caseshe
wrong.



Asset price bubbles then occur when either i)
adaptive capacityand/or ii) growth assumptionsare
Wa e ad S Yovérasinmatedinde®ms of knockon
effects on security pricing The scale of this over-
estimation then determinesthe scale of the asset
price bubble A shockto expectationsabout either
aspect can then lead markets to adjust prices
suddenlywith potential hazardousknockon effects
Such an adjustment in expectations can then of
course also be exaggeratedand lead to an under
estimation of adaptive capacity and growth.
Eventuallymarketsshouldcorrect swingsand return
to reflect pricefundamentals®

This processof unwinding market imbalancescan
take a long time however and create negative
economic effects. It is for this reason that
policymakers and financial regulators seek to put
safeguardsin place to both reduce the probability
and anticipate the likelihood of assetprice bubbles
(whether smallor large).

Regulators may also introduce regulatory and
supervisorymechanismsto improve the pricing of
assetsin financial markets more generally, even if
YhisLINA @awid Bk systemic® Thisis in line with
broader economic objectives around ensuring the
efficient allocation of capital to its optimal uses
Understanding the assumptions around adaptive

capacity is thus critical from a L2t AO& Yl { S

perspective

Fig. 3: Stock Value By Future Time Period of DCF Models for Sample of S&P 500 Stocks
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Analystswill generallysimply extrapolate cashflows
in line with sometype of generalizederminal growth
assumptionin their models after 3-5 years,in line
with sector,geographypr globalgrowth assumptions
(2dii, 201 7). Analytically this makessenseif one of
the followingistrue:

A The actual medium to longterm adaptive
capacity cannot be forecastedand all companies
revertto an W2 N alaptivechp@cityat the end
of the businesscycle (until innovation happens
again)

A The medium to longterm adaptive capacitycan
be forecasted,but the cost of analysisis higher
than the expectedpayoffsand so this A & daRdi
(seeSection3.2).

The post-5 year time period is critical in valuing
companies correctly when applying a discounted
cashflow model, despite the fact that it is rarely if
ever meaningfullymodelled

Thisdisconnecimay be a function both of uncertainty
and the actual demand from clients (e.g. asset
owners)for longterm analysis Thatis not to saythat

growth prospects are treated equally across all

companies For example,the IT sectortendsto have
high price to earningsratios, implying higher growth

assumptionsThissometimesis exploredthough PEG
ratios (price to earningsgrowth). Ratioswill differ

across different companiesand sectors over time

(Seefigure 4 below). However,it is unclearto what

extentthis reflectsthe resultsof modeltweaksversus
investorbeliefsandsentiments

The extent to which any individual company or
sector will adapt to macroeconomictrends is a
function of the nature of the external challengeor
need to which a company has to adapt (external)
and the internal capacityto adapt (next section) ¢
andwhether or not it believesin the needto adapt

Intuitively, growth that is evenlydistributed acrossall
sectorsis likely to be the easiestto adaptto because
it implies relative stability and continuity in each
sector. Most probably, all it requiresis a scalingof
existing production processeswithin the sector.
Inversely,a number of different aspectswill make
certain trends very hard to adapt to for individual
sectors

Assumingthat the companybelievesin the needto
change, the following characterizationsof change
provide an indication of the W S - ofialaptationQto
external trends and by extension the degree of
challengeto their strategicabilities:

Scale of change The first factor is the scale of
change Fundamentaland extreme adjustments to
businessconditions are harder to respondto. It is
harder for a coal mining companyto becomean IT
company than it is to turn into a gold mining
company(at leastin theory).

Fig 4: Frequencyof annual occurrencesof various price to earningsratios for sectorsin USstock market 1999

2015
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Speedof change The secondfactor is the speedof
change The more suddenthe macroeconomidrend
occursthe more difficult it is for companiego adapt

Thisis linkedto the internal conditionsof O 2 Y LJI y A STaeQnature of external changes interfaces with

adaptive capacity Theproduct cyclefor a typical car
historicallyis 5-11 years A shockover 1 yearis thus
difficult to respondto. In other sectorswith shorter
product cycles, sudden changesmay be easier to
digest

Idiosyncrasy of change Another factor that may
influence the adaptive capacityof companiesis the
extentto whichthe changes Wy SEo@xample,it is
easier to adapt to product innovation in sectors
where this is commonplacethan for changethat is
outsideaO 2 Y LJI cgréfddaone

Evolution vs. secular decline In the same vein,
adaptive capacityis more difficult to mobilize when
there is a secular decline of a product versus an
evolution of a product In other words, it is easierto
respondto WY 2 RIA ST NI thas t Qwitch from
makingcell phonesto making¥ & Y B NIi aSe&iarQ
decline can be a one-off negative,permanentshock
with subsequentstabilizationat a lower equilibrium
(e.g. steelproductionin the United Stategpost 1980

Beyondthese factors, there may of coursebe other
externalfactorsthat canbe relevant

internal factors in a company,which determine the
ability to adapt The following briefly summarizes
eachof these

Governancd Corporatecultures Thegovernanceor
corporate culture of a companyis arguablythe most
critical factor in estimating adaptive capacity
Governancedeterminesthe Y I y I 3 S YaSiligy ioQ a
adjust,innovate,and committo shiftingproductlines
andpotentiallybusinespractices

Dynamism/ Strategic capabilities Dynamismcan
comprise strong capabilitiesto identify, understand
and incorporate externaltrends into the DNAof the
company In many sensesthis is captured in the
strategyprocessof anycompanyabout whichthereis
a significantbody of literature. Companiesn sectors
that constantlyevolveare likely to be more adaptive,
given the WK I .60k €b@se, companiesin sectors
exposedto a constantlyevolvingmacroeconomi@and
consumer landscape are also likely to be more
exposed to risks associated with such changes
Historically,for example,the utility sector hasfaced
little needto adapt,with largelythe sametechnology
(fossitfuel fired power generation) associatedwith
the product for the better part of the last century.

Of course,while these elementsare WS E (i §hey/ | £ @W/Aileonedriver for dynamismis the marketside,the
are themselvesdriven by companiesvhoareWa S G (i A ¢ftigr is technology Thus, one often identified

the LJ- OT®@ wherethe externaldriversdetermine

the WR S Y foryOK |yt va v (i BN/ @r&nE Q guided by the

page)set the Wa dzlidkJD & I yi.8. e ability for
any individual companyto both drive change and
adaptto.

indicator is R&D spending This,however, hasto be
right judgement on future
opportunities

Fig 5: Indicatorsof the W S lofiaaptationCto externaltrends
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Additionally, the existing asset base can provide
companieswith aleadingedgeor a disadvantage

Capital lock-in: Companiesn businesssegmentsand
sectorsthat have a high-degree of capital lockin are
likely to be lessadaptive than those companiesthat
R 2 yfa@dsuchhighlockin. Capitallockin canrefer to
both physicaland human capital lock-in. High capital
lock-iin reducesthe ability to mobilize existingcapital
to respondto changingconsumerdemand While high
capital lock-in reducesadaptive capacity,it can help
analysts make more longterm forecasts, since it
createsa higher degree of visibility on a O 2 Y LJI
assetbase

Balancesheet The balancesheetof a companyis a
critical aspect of a O2 Y LJ- i %o adapt

Companiesvith stretchedbalancesheetsthat struggle
to raise more capital will in turn struggleto mobilize
the internal or externalresourcesequiredto investin

new product lines/ businesssegments,etc. From a
transition risk perspective this canbe a viciouscycle,
where attempts to protect market sharemay lead to

impairment and W& G NJ yaRsSSRiata fegatively
impact the balance sheet and reduce the ability to

investin othertechnologies

Product diversity: Product diversity is another key
factor as it determines the resilience to shocks
Macroeconomicor consumerpreferenceshocksto a
specific product can be offset easier for companies
with diversifiedproducts In some cases,t caneven
be fully offset. For example,BHPBIlliton has argued
that its uranium mining business fuelling nuclear
power is likely to more than offset its potential write-

downs associatedwith its coal mining business It is
notable that Europeandiversified miners exposedto

coal mining have fared significantly better than US
coal mining companies Not all product diversification
will be helpful however For example, a company
involved in oil and gas production and refining
potentially faces the same need to adapt in both

businessegmentqe.g. decliningdemandfor oil).

Non-businessrelated sociopolitical factors. Beyond
the factors mentioned above, there may be other
internal factors that may drive the adaptive capacity
of a company(e.g. the ability to influence/ capture
regulatoryinfluence,systemicrelevanceof institution,
sociceconomicconsideration®tc.).

y e

Companiedace a range of strategic options around
achievingadaptive capacity. Usingthe transition to
a low-carbon economy as an example, these
strategiescanbe framed asfollows:

Business segment switch: Some companies (e.g.
fossil fuel companies)may be required to adapt by
switchingbusinesssegmentsentirely (at leastin the
long or very long run). This can happen relatively
quikly. For example,diversified miners may sell or
buy new businesslines and fundamentally change
their exposurein a short period of time, althoughthis
requires a certain degree of balancesheet strength
and governancecapacityto sell or buy W Fthie right
LJ2 A Criti€l of courseat this stageto note that
Yo dzéat tfiedvdong time or the wrong price can
dramaticallyreducea O 2 Y LJI afiaptivécapacity

Product switch: Another type relates to those
companiesthat haveto switch their product, within

the same businesssegment Notable examplesfor

this type are likely to be automobile manufacturers
(e.0. from diesel to electric vehicles)and electric
utilities (e.g. from coakfired to renewable power
generation) Both of these sectors may also face
some level of businesssegment switch associated
with changesin consumption patterns (e.g. from

private caruseto growth in publictransport, bicycles,
carsharing.etc.).

Supplychain or production processswitch: While all
sectorsand companiesare likely to see changesto
their supplychain,somemay require the companies
themselvesto adapt One example for this is the
airlineindustry,whichR 2 S Jugt @dechangesn its
supply chain, but will have to adjust its actual
purchasingdecisions(e.g. from the current fleet of
planes to more fuel-efficient and / zerocarbon
alternatives), as well as potential operational
changes

Crucially,the adaptive capacitychallengeis not just
one of ¥2 NA hrgwkhOit situates itself in the
context of a complex series of actions, exposures,
andresponses

11



Adaptive capacity may start at the physical asset/
production level, but then gets imported through the
companyand subsequenthyportfolio level (seeFigure6
below). Companiescan either seek to change their
asset base organically then or through mergers /
acquisitions While not the focus of this paper, it is
relevantto note that for portfolio managersexposedo
the adaptive capacity risks of companies,their own
adaptive capacity is even more complex, since the
ability to changeportfolio exposurein liquid marketsis
almost instantaneous (see figure below). The key
guestionthen is who will adaptat eachof theselevels,
aswell ashow and at what cost Modellingthe answers
to these questionsis arguablythe most fundamental
guestionin the context of understanding,quantifying,
andrespondingo risks

Figure. 6: Adaptive Capacity from they @S a (i 2 N {SolwdeNEthd&SO (G A IS
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PART Il
ADAPTIVE.CAPACITY AND THE

TRANSITION TO A HQARBON ECONOMY

P

SECTION SPOTLIGHT

A The risks associatedwith the transition to a low-carbon economy as an external driver for

companies labelled by the FinancialStability BoardasW (i NJ yNiM &&ta3kafy to particularly
affect a few key sectorsespeciallyexposedto high-carbonactivities.

A Comprehensivaanalysisasto the W N5 |j #zR NBEIR Ki.&. &c@lgbkihe risk) over variouslong-
term time horizonsis limited.

A The COFirm, together with Allianz Global Investors, Allianz Climate Solutions and WWF
Germany developed an approach to modelling financial climate transition risk, including
adaptation. Thisapproachis currently being further developedas part of the EnergyTransition
Risk(ETRisk)project, building on work performedwith the InvestmentLeadersGroup.
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The risks associatedwith the transition to a low-
carbon economy as an external driver for
companies,labelled by the FinancialStability Board
asWi NJ yNIMaHEIRGIY to particularly affect a
few key sectors especiallyexposedto high-carbon
activities. Transition risk in the context of the
transitionto a low-carboneconomycanbe described
in terms of probable or possible changes in
regulations, technologies, customer sentiment,
litigation or reputation. Thisis driven by the global
commitment of governmentsmade as part of the
ParisAgreementin 2015 to limit global warming to
well-below 2° C,a commitmentwhich likely implies
a peakingof emissionsaround 2020 and a carbon
neutral world in the next 35-50 years Thesechanges

The scale of the financial risks that this transition
creates is driven both by the Wy S ®Rddaptive
capacity and the extent to which companies
potentially face write-downs on their existingassets
¢ or how they adapt to and handle this potential. A
comprehensive assessmentof financial risk thus
requiresa combinationof (i) assessinghe potential
scaleof these Wt S D2 G&sbchtedwith varying
degreesof assetwrite-downsin the future and (i) the
ability in the meantimeto pivot /redirect cashflows
to new revenue sources This secondaspectof risk
assessmentis clearly of particular interest in this
paper, although the interaction between the two
needs to be understood in order to accurately
capturethe adaptivecapacityaspectsin financialrisk
models(seenextsection)

Comprehensive analysis as to the WNXIj dzA NB

in the environment can pose risksto O2 Y LJ y A SIARY LJ{ Ki.&. &calgbLxhe risk) over variouslong-

financialperformance through changesn production
volume, the cost structure (capexand opeX), or the
end customerprice. Theinitial keyactionisto test for
these and make a decision on the probability
assignedor riskmanagemenbf the business

Once the potential risk is assessed,two key
guestionsrequire answering

a) will the risk materializefor the company, and:
b) canthe companyactivelymitigate it.

Theextentto whichclimaterisksimpactthe economy
dependson the nature of marketsand so the type of

constraintsfelt by companies,for examplethrough

potential to passcost through to consumers These
concern

A Thegenerallevel of competitionin a market Can
the companysetthe pricelargelyindependently?

A The geographic centrality of a market Would
independent national regulation impact all
companiesoperating in the market? What is the
specific geographic exposure to different
regulatoryregimesandassociatedisks?

A Thedifferencein the preparednessf companies
If all companiedall underthe regulation,are some
moreimpactedthan others?

It should be noted that while this is important for
shortterm adaptive capacity, identifying these
parametersin the longterm obviouslycreatesa new
setof challenges
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term time horizonsis limited. Researchby (KECH,
2014 calculated a difference in total cash flow
betweena 6° C(BAU?anda2° Ctransitionfor the
oil and gas sector (as defined by the International
EnergyAgency)of around $28 trillion over a 25-year
time horizon Thiscan be translatedas differencein
production volume of around 10-15% and a
difference in pricesof around 30-40%, leadingto a
difference in cash flows of around 30-50% These
figures largely line up with earlier estimates from
(Speddinget al., 2013. Similarly the CarbonTracker
Initiative quantifiedthe impacton upstreamoil & gas
under various capital expenditure and transition
scenariosThesetypesof revenueimpactscanalsobe
translated into equivalent adjustmentsto the risk
premiumin a discountedcashflow model Theresults
from the KeplerCheuvrewanalysiscanbe converted
into an adjustedrisk premiumon the 6° Ccashflow
assumption of around 150 basis points® More
examplesmay appear as companiesand financial
institutions respondto the draft recommendationby
the Task Force on ClimateRelated Financial
DisclosuregTCFDin termsof 2° Cscenaricanalysis



The 2° Investing Initiative, in the context of the
Sustainable Energy Investing metrics (SEI metrics)
project involving 8 researchpartners, has developed
a model quantifying the required scaleof adjustment
in terms of production across4 sectorsfor a 5 year
time horizon. The model showsrequired adaptation
of capacityand prod