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a) 2° Cportfolio assessmentς2° InvestingInitiative. 2° InvestingInitiative will seekto integratethe project
resultsinto their 2° Calignmentmodel and portfolio tool and analyticsdevelopedaspart of the SEImetrics
project.

b) ClimateXcellenceModel ςThe CO-Firm. This company- and sector-level risk model comprisesdetailed
modelingstepsto assesshow risk factors impact marginsand capital expenditureviability at the company
level,beforeandafter companyadaptation.

c) ValuationmodelsςKeplerCheuvreux. Theaboveimpacton climate- andenergy-relatedchangesto company
marginsand cashflows can be usedto feed discountedcashflow and other valuationmodelsof financial
analysts. KeplerCheuvreuxwill pilot this applicationaspart of their equityresearch.

d) Credit risk rating modelsςS&PGlobal. Theresultsof the project will be usedby S&PGlobalto determineif
there isa materialimpacton aŎƻƳǇŀƴȅΩǎcreditworthiness.

The ETRiskconsortium, funded by the EuropeanCommission,is working to
develop the key analytical building blocks needed for EnergyTransition risk
assessmentandbringthem to marketoverthe comingtwo years.

1. TRANSITIONSCENARIOS
The consortiumwill developand publicly releasetwo transition risk scenarios,
the first representingaΨǎƻŦǘΩtransition extendingcurrent and plannedpolicies
and technological trends (e.g. an IEA NPS trajectory), and the second
representingan ambitiousscenariothat expandson the data from the IEA450S
/2DS,theǇǊƻƧŜŎǘΩǎassetleveldatawork, andrelevantthird-party literature. The
projectwill alsoexploremoreaccelerateddecarbonizationscenarios.

2. COMPANY& FINANCIALDATA
Oxford Smith Schooland 2° Investing Initiative will jointly consolidateand
analyze asset level information across six energy-relevant sectors (power,
automotive, steel, cement, aircraft, shipping), including an assessmentof
committed emissionsand the ability to potentiallyΨǳƴƭƻŎƪΩsuchemissions(e.g.
reducingloadfactors).

3. VALUATIONANDRISKMODELS

Thereport was realizedwith the support of AllianzClimateSolutions,AllianzGlobal Investors,
and the European Commission,under the Horizon2020 Programme (Grant Agreement No.
696004). Theviewsexpressedin this report are the soleresponsibilityof the authorsanddo not
necessarilyreflect the views of the sponsors,the ETRisk consortium, or the working group
members.
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EXECUTIVE SUMMARY

Thispaperseeksto explore the questionof adaptivecapacityof companiesto financial risksthat may
arisein the context of the transition to a low-carboneconomy.

A growingbodyof researchandanalysishighlightspotential risksassociatedwith the transitionto a low-
carboneconomy,related to a combinationof policy,market, legal,and reputationaldrivers(FSB,2016).
The(EuropeanSystemicRiskBoard,2016) suggeststhat theserisksmaybe particularlymaterialundera
too late, too suddenscenario,wherethe transition to a low-carboneconomyis triggeredin a non-linear,
disruptive fashion,thus reducingthe ability for companiesand markets to adapt. While this scenario
may be the mostΨŘƛǎǊǳǇǘƛǾŜΩΣexistingresearchon transition risk has generallynot sought to quantify
how adaptivecapacitycanprotect companiesfrom this risk.

While financialanalystmodelsprovide results in cashflows and / or risk indicators(e.g. valueat risk),
they alsoimplicitly includeassumptionsabout adaptivecapacity.

Revenuesor profits that grow 100%in line with GDPimply an adaptivecapacityassumption(elasticity)
of 1 to GDP1. Similarly,100% alignmentwith sector growth suggestan adaptivecapacityof 1 to the
sector. Inversely,whererevenuesor profits growat 150%the rate of GDP,the modelresultsassumethat
for every$1 of growth in the economy,the companygrowsby $1.5. In simpleterms: Adaptivecapacity
can thus mathematicallybe expressedas revenueor profits2 / Sector(reflectingaŎƻƳǇŀƴȅΩǎinternal
ability to adapt)or / GDPgrowth (reflectingexternaldrivers).

The nature of adaptive capacity is driven by the nature of the external shock/ constraint to which
companieshaveto adapt and the internal capabilitiesto respondto theseconstraints:

ÅExternalconstraintsand shocksdeterminethe needfor adaptivecapacity. Theextent to which they
posea challengeis determinedby the speedandscale, aswell asthe idiosyncrasyof the change,and
the extent to which the impact representsa seculardeclineversususualbusinesscycledynamics.
Thus,external shocksor constraintsthat are linked to business-cycledynamicsor ΨƻƴŜ-ƻŦŦΩshocks
require resilience. Externalshocksin turn with someform of permanencerequire adaptivecapacity.
Thefocusof this paperison the second.

Å Internal dynamic/ strategiccapabilitiesdeterminethe qualityof the response,drivenin particularby
questionsaround governanceand the ΨŘȅƴŀƳƛǎƳΩof the organization. This dynamismis in turn
constrainedby the assetsof the company,notably the capital lock-in, the strength of the balance
sheet,the productdiversity,andother socio-political factors.

Long-term adaptivecapacityin particular in responseto transition risksassociatedwith a too late, too
suddenscenario, is usuallynot explicitly modelledby analysts.

While there are legitimatereasonsfor this, notably the lackof demandfor long-term riskassessmentby
clientsand the uncertaintyof long-term risks,this posesa challengeto understandingtransition risks.
Potential solutions to overcome this gap include stress-testing worst case scenarios,probability-
weightedresponsescenarios,modellingbasedon historicalrole models,bottom-up assessments,and /
or adjustmentsof riskpremium.
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PART I
ADAPTIVE CAPACITY AND 

FINANCIAL RISK

SECTION SPOTLIGHT

ÅFinancialrisk is affected by the internal ability or inability of companiesto adapt to significant
externaleconomic,technological,or market changes.

ÅOneof equity and credit researchŀƴŀƭȅǎǘǎΩcore sellingpoints is their ability to assessadaptive
capacity in the short-term. Long-term adaptive capacityhowever is rarely modelled explicitly,
althoughit may implicitly be reflectedin adjustmentsto terminal growth rate.

ÅThe adaptive capacity challengeis not just one of ΨƻǊƎŀƴƛŎΩgrowth, but situates itself in the
context of a complexseriesof actions,exposures,and responses.

tƘƻǘƻΥ ά/ƘŀƳŜƭŜƻƴ ƻƴ ǘƘŜ .ǊŀƴŎƘΣέ ōȅ Tambako



1.1 INTRODUCTION

Thetransition to a low-carboneconomywill require
companiesto adapt.

If governments,companies,andhouseholdsshift to a
low-carbon pathway, this will change the
fundamentalstructureof the economy. It will imply a
changein how energy is generatedand consumed,
the prices driving these consumptionpatterns, the
organizationof mobility, land-use patterns, and the
nature of materials. Risksassociatedwith this trend
aregenerallycalledtransitionrisk(FSB,2016).

In assessingtransition risk,onecritical questionis to
what extent companieswill be ableto adapt.

Companiesface changingmarket environmentsall
the time. Very few analystswill believe that Apple
will be competitive in 5 yearsςor even2-3 yearsς
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 largely the same,even if
the mode of production is somewhatupgraded. The
άhǊŜƻέbiscuitςa sandwichcookieconsistingof two
chocolatewaferswith a sweetcreamfilling - wasfirst
producedin 1912by Nabiscoand is still goingstrong
today. The particular nature of transition risk
(secular,long-term, etc.), coupledwith the fact that
many sectorsexposedto these risks have relatively
long or ΨǳƴƭƛƳƛǘŜŘΩproduct cycles (e.g. oil & gas,
power) suggest that companies may not adapt
smoothly to the transition. This may in turn have
significant impacts on financial asset prices and by
extensionportfolio riskandreturn.

Adaptive capacity depends on dynamic/strategic
capabilities, which comprise, for example, the
capabilityto anticipateexternal trends, suchas new
technologies,regulations,or market trends, and to
reconfigure the asset base ςby means of new
technologybuild-outs,mergersandacquisitions,new
businesslines or others. It also is constrained by
industry factors such as the ability to passthrough
prices and company-specific factors like balance
sheets. While the balancesheet is also linked to a
ŎƻƳǇŀƴȅΩǎresilience to one-off or business-cycle
related shocks,it may similarly drive the ability to
invest in new product lines that lead to an evolution
of theŎƻƳǇŀƴȅΩǎproductsandservices.

To date, existing research on transition risk has
generally not quantified ΨŀŘŀǇǘƛǾŜŎŀǇŀŎƛǘȅΩ. Most
equity and credit researchanalystson transition risk
is limited to net impact of transition risks.3 Such
analysis is helpful in understandingΨǿƻǊǎǘŎŀǎŜΩ
outcomes (i.e. bankruptcy), but is unlikely to be
realistic in a market where companies do adapt.
Researchon how suchadaptivecapacitycould play
out with regardto transitionrisk is 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
concludingremarks.

1.2 THEADAPTIVECAPACITYCONCEPTςEXTERNAL
DRIVERSANDINTERNALCAPABILITIES

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

/ƻƳǇŀƴƛŜǎΩability to adapt is implicitly estimated
primarily in the short-term 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 parameters in 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.

Revenuesor profits that grow 100%in line with GDP
imply an adaptivecapacityassumption(elasticity)of
1 to GDP.4 Similarly, 100% alignment with sector
growth suggestan adaptive capacity of 1 to the
sector.
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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
growsby $1.5. In simple terms: Adaptivecapacityis
equalto (mathematically)

(1+company k growth)a 

(1+ sector k / GDP growh)a

Where a is profit or revenue growth over a
predefinedtime horizon.

Oneof analystsΩcore sellingpoint is their ability to
assessadaptive capacity in the short-term. Long-
term adaptive capacityhowever is rarely modelled
explicitly, although it may implicitly be reflected in
adjustmentsto terminal growth rate.

The models used in their analysisseek to quantify
changesin revenue and by extension cash flows.
Thesemodels 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 long-term (KECH,2014). 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
managementcoversissuesbeyond5 years(ibid.).

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 is limited, it requiresone of three
thingsto be correct:

Å 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);

Å ThestockƳŀǊƪŜǘΩǎadaptivecapacityasa whole is
larger than 1 (relative to the GDP),since sum of
total cashflow growth exceedseconomicgrowth.
This implies that non-listed companieshave an
equivalentlyloweradaptivecapacity;

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

Thismakesa keypointςmostcompaniesrevenueand
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 sector-specific GDP
growth rates. Adaptive capacity is at a micro level
about the ability to adaptto theseveryspecifictrends
in the context of sectoral or economy-wide macro
trends.

In the long run, if none of these assumptionshold,
the assumption that the adaptive capacity of the
specificcompanyis higherthan 1 must in all casesbe
wrong.
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Figure 1. Time horizon of equity valuation models6
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Asset price bubbles then occur when either i)
adaptivecapacityand/or ii) growth assumptionsare
ΨǎȅǎǘŜƳŀǘƛŎŀƭƭȅΩ7 over-estimatedin terms of knockon
effects on security pricing. The scale of this over-
estimation then determines the scale of the asset
price bubble. A shock to expectationsabout either
aspect can then lead markets to adjust prices
suddenlywith potential hazardousknock-on effects.
Such an adjustment in expectations can then of
course also be exaggeratedand lead to an under-
estimation of adaptive capacity and growth.
Eventually,marketsshouldcorrectswingsand return
to reflectpricefundamentals.8

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
Ψmis-ǇǊƛŎƛƴƎΩmaynot be systemic.9 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 ǇƻƭƛŎȅƳŀƪŜǊΩǎ
perspective.
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Analystswill generallysimply extrapolatecashflows
in line with sometype of generalizedterminalgrowth
assumptionin their models after 3-5 years, in line
with sector,geography,or globalgrowth assumptions
(2dii, 2017b). Analytically,this makessenseif one of
the followingis true:

Å The actual medium- to long-term adaptive
capacitycannot be forecastedand all companies
revert to anΨƻǊƛƎƛƴŀƭΩadaptivecapacityat the end
of the businesscycle (until innovation happens
again);

Å The medium- to long-term adaptivecapacitycan
be forecasted,but the cost of analysisis higher
than the expectedpayoffsand so thisƛǎƴΩǘdone.
(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
evermeaningfullymodelled.

Thisdisconnectmaybe a functionboth of uncertainty
and the actual demand from clients (e.g. asset
owners)for long-term analysis. Thatis not to saythat
growth prospects are treated equally across all
companies. For example,the IT sector tends to have
high price to earningsratios, implyinghigher growth
assumptions. Thissometimesis exploredthoughPEG
ratios (price to earningsgrowth). Ratios will differ
across different companiesand sectors over time
(Seefigure 4 below). However,it is unclearto what
extent this reflectsthe resultsof modeltweaksversus
investorbeliefsandsentiments.

1.3 EXTERNALCHALLENGESDETERMINEADAPTIVE
CAPACITYNEEDS

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

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

Assumingthat the companybelievesin the need to
change, the following characterizationsof change
provide an indication of the ΨŜŀǎŜof adaptationΩto
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 respond to. It is
harder for a coal mining companyto becomean IT
company than it is to turn into a gold mining
company(at leastin theory).
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Speedof change. Thesecondfactor is the speedof
change. Themore suddenthe macroeconomictrend
occurs,the moredifficult it is for companiesto adapt.
Thisis linkedto the internal conditionsofŎƻƳǇŀƴƛŜǎΩ
adaptivecapacity. Theproduct cyclefor a typical car
historicallyis 5-11 years. A shockover 1 year is 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 adaptivecapacityof companiesis the
extent to whichthe changeisΨƴŜǿΩ. Forexample,it is
easier to adapt to product innovation in sectors
where this is commonplacethan for changethat is
outsideaŎƻƳǇŀƴȅΩǎcomfortzone.

Evolution vs. secular decline. In the same vein,
adaptivecapacityis 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
respond to ΨƳƻŘŜƭǳǇƎǊŀŘŜǎΩthan to switch from
makingcell phonesto makingΨǎƳŀǊǘƎƭŀǎǎŜǎΩ. Secular
declinecan be a one-off negative,permanentshock
with subsequentstabilizationat a lower equilibrium
(e.g. steelproductionin the UnitedStatespost1980)

Beyondthese factors, there may of coursebe other
external factorsthat canbe relevant.

Of course,while these elementsareΨŜȄǘŜǊƴŀƭΩΣthey
are themselvesdrivenby companieswho areΨǎŜǘǘƛƴƎ
theǇŀŎŜΩ. Thus,wherethe externaldriversdetermine
the ΨŘŜƳŀƴŘfor ŎƘŀƴƎŜΩthe ΨƛƴǘŜǊƴŀƭŘǊƛǾŜǊǎΩ(next
page)set the ΨǎǳǇǇƭȅfor ŎƘŀƴƎŜΩi.e. the ability for
any individual company to both drive change and
adaptto.

1.4 INTERNAL DETERMINANTSOF ADAPTIVE
CAPACITY

The nature of external changes interfaces with
internal factors in a company,which determine the
ability to adapt. The following briefly summarizes
eachof these:

Governance/ Corporatecultures: Thegovernanceor
corporateculture of a companyis arguablythe most
critical factor in estimating adaptive capacity.
GovernancedeterminestheƳŀƴŀƎŜƳŜƴǘΩǎability to
adjust,innovate,andcommit to shiftingproduct lines
andpotentiallybusinesspractices.

Dynamism / Strategic capabilities: Dynamismcan
comprisestrong capabilitiesto identify, understand
and incorporateexternal trends into the DNAof the
company. In many sensesthis is captured in the
strategyprocessof anycompanyaboutwhichthere is
a significantbody of literature. Companiesin sectors
that constantlyevolveare likely to be more adaptive,
given the ΨƘŀōƛǘΩ. Of course, companiesin sectors
exposedto a constantlyevolvingmacroeconomicand
consumer landscape are also likely to be more
exposed to risks associated with such changes.
Historically,for example,the utility sector has faced
little needto adapt,with largelythe sametechnology
(fossil-fuel fired power generation) associatedwith
the product for the better part of the last century.
Whileonedriver for dynamismis the marketside,the
other is technology. Thus, one often identified
indicator is R&Dspending. This,however,has to be
guided by the right judgement on future
opportunities.

Fig. 5: Indicatorsof theΨŜŀǎŜof adaptationΩto external trends

Source: Authors



Additionally, the existing asset base can provide
companieswith a leadingedgeor a disadvantage:

Capital lock-in: Companiesin businesssegmentsand
sectorsthat havea high-degreeof capital lock-in are
likely to be lessadaptive than those companiesthat
ŘƻƴΩǘfacesuchhighlock-in. Capitallock-in canrefer to
both physicaland human capital lock-in. High capital
lock-in reducesthe ability to mobilizeexistingcapital
to respondto changingconsumerdemand. Whilehigh
capital lock-in reducesadaptive capacity,it can help
analysts make more long-term forecasts, since it
createsa higher degree of visibility on a ŎƻƳǇŀƴȅΩǎ
assetbase.

Balancesheet: The balancesheet of a companyis a
critical aspect of a ŎƻƳǇŀƴȅΩǎability to adapt.
Companieswith stretchedbalancesheetsthat struggle
to raisemore capital will in turn struggleto mobilize
the internalor externalresourcesrequiredto 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 ΨǎǘǊŀƴŘŜŘŀǎǎŜǘǎΩthat negatively
impact the balancesheet and reduce the ability to
investin other technologies.

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,it can even
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 Europeandiversifiedminers exposedto
coal mining have fared significantly better than US
coalminingcompanies. 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
businesssegments(e.g. decliningdemandfor oil).

Non-businessrelated socio-political factors. Beyond
the factors mentioned above, there may be other
internal factors that may drive the adaptivecapacity
of a company(e.g. the ability to influence / capture
regulatoryinfluence,systemicrelevanceof institution,
socio-economicconsiderationsetc.).

1.5 STRATEGIC COMPANY CHOICES FOR 
ADAPTATION

Companiesface a rangeof strategicoptions around
achievingadaptive capacity. Usingthe transition to
a low-carbon economy as an example, these
strategiescanbe framedasfollows:

Business segment switch: Some companies (e.g.
fossil fuel companies)may be required to adapt by
switchingbusinesssegmentsentirely (at least in the
long or very long run). This can happen relatively
quickly. For example,diversifiedminers may sell or
buy new businesslines and fundamentally change
their exposurein a short periodof time, althoughthis
requires a certain degreeof balancesheet strength
and governancecapacityto sell or buyΨŀǘthe right
ǇƻƛƴǘΩ. Critical of course at this stage to note that
ΨōǳȅƛƴƎΩat the wrong time or the wrong price can
dramaticallyreduceaŎƻƳǇŀƴȅΩǎadaptivecapacity.

Product switch: Another type relates to those
companiesthat have to switch their product, within
the same businesssegment. Notable examplesfor
this type are likely to be automobile manufacturers
(e.g. from diesel to electric vehicles) and electric
utilities (e.g. from coal-fired to renewable power
generation). Both of these sectors may also face
some level of businesssegment switch associated
with changes in consumption patterns (e.g. from
privatecaruseto growth in publictransport,bicycles,
car-sharing,etc.).

Supplychainor production processswitch: While all
sectorsand companiesare likely to see changesto
their supplychain,somemay require the companies
themselvesto adapt. One example for this is the
airline industry,whichŘƻŜǎƴΩǘjust facechangesin its
supply chain, but will have to adjust its actual
purchasingdecisions(e.g. from the current fleet of
planes to more fuel-efficient and / zero-carbon
alternatives), as well as potential operational
changes.

Crucially,the adaptive capacitychallengeis not just
one of ΨƻǊƎŀƴƛŎΩgrowth, but situates itself in the
context of a complex series of actions, exposures,
andresponses.
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Adaptive capacity may start at the physical asset /
production level, but then gets imported through the
companyandsubsequentlyportfolio 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 managersexposedto
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
questionthen is who will adaptat eachof theselevels,
aswell ashow andat what cost. Modellingthe answers
to these questionsis arguablythe most fundamental
question in the context of understanding,quantifying,
andrespondingto risks.

Å Impossible to predict
Å Very low probability
ÅHighly unlikely to be 

captured by models
Å Addressing risk is not 

actionable

WHITE SWAS

Å Predictable to an extent
ÅCan determine a 

probability and integrate 
into models
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Figure. 6: Adaptive Capacity from the LƴǾŜǎǘƻǊΩǎ ǇŜǊǎǇŜŎǘƛǾŜ (Source: Authors)
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PART II
ADAPTIVE CAPACITY AND THE

TRANSITION TO A LOW-CARBON ECONOMY

SECTION SPOTLIGHT

ÅThe risks associatedwith the transition to a low-carbon economy as an external driver for
companies,labelledby the FinancialStability BoardasΨǘǊŀƴǎƛǘƛƻƴǊƛǎƪǎΩΣare likely to particularly
affect a few keysectorsespeciallyexposedto high-carbonactivities.

ÅComprehensiveanalysisas to theΨǊŜǉǳƛǊŜŘŀŘŀǇǘŀǘƛƻƴΩ(i.e. scaleof the risk) over variouslong-
term time horizonsis limited.

ÅThe CO-Firm, 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 developedaspart of the EnergyTransition
Risk(ETRisk)project, building on work performedwith the InvestmentLeadersGroup.
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2.1 NATUREOFADAPTATIONUNDERA TRANSITION
TOA LOW-CARBONECONOMY

The risks associatedwith the transition to a low-
carbon economy as an external driver for
companies,labelled by the FinancialStability Board
asΨǘǊŀƴǎƛǘƛƻƴǊƛǎƪǎΩΣare likely to particularly affect a
few key sectors especiallyexposedto high-carbon
activities. Transition risk in the context of the
transition to a low-carboneconomycanbe described
in terms of probable or possible changes in
regulations, technologies, customer sentiment,
litigation or reputation. This is driven by the global
commitment of governmentsmade as part of the
ParisAgreementin 2015 to limit global warming to
well-below 2° C,a commitment which likely implies
a peakingof emissionsaround 2020 and a carbon-
neutral world in the next 35-50 years. Thesechanges
in the environment can pose risks to ŎƻƳǇŀƴƛŜǎΩ
financialperformance,throughchangesin production
volume, the cost structure (capexand opex), or the
endcustomerprice. Theinitial keyactionis to test for
these and make a decision on the probability
assignedfor riskmanagementof the business.

Once the potential risk is assessed, two key
questionsrequireanswering:

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

Theextent to whichclimaterisksimpactthe economy
dependson the natureof marketsandso the type of
constraintsfelt by companies,for examplethrough
potential to passcost through to consumers. These
concern:

Å Thegenerallevel of competition in a market: Can
the companyset the pricelargelyindependently?

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

Å Thedifferencein the preparednessof companies:
If all companiesfall underthe regulation,aresome
moreimpactedthanothers?

It should be noted that while this is important for
short-term adaptive capacity, identifying these
parametersin the long-term obviouslycreatesa new
setof challenges.

The scaleof the financial risks that this transition
creates is driven both by the ΨƴŜŜŘΩfor adaptive
capacity and the extent to which companies
potentially facewrite-downson their existingassets
ςor how they adapt to and handle this potential. A
comprehensive assessmentof financial risk thus
requiresa combinationof (i) assessingthe potential
scaleof theseΨƭŜƎŀŎȅŎƻǎǘǎΩassociatedwith varying
degreesof assetwrite-downsin the future and(ii) the
ability in the meantimeto pivot /redirect cashflows
to new revenuesources. Thissecondaspectof 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 ΨǊŜǉǳƛǊŜŘ
ŀŘŀǇǘŀǘƛƻƴΩ(i.e. scaleof the risk) over various long-
term time horizons is limited. Researchby (KECH,
2014) calculated a difference in total cash flow
betweena 6° C(BAU?)anda 2° Ctransition for the
oil and gas sector (as defined by the International
EnergyAgency)of around$28 trillion over a 25-year
time horizon. Thiscan be translatedas difference in
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
(Spedding, et al., 2013). Similarly,the CarbonTracker
Initiative quantifiedthe impacton upstreamoil & gas
under various capital expenditure and transition
scenarios. Thesetypesof revenueimpactscanalsobe
translated into equivalent adjustments to the risk
premiumin a discountedcashflow model. Theresults
from the Kepler-Cheuvreuxanalysiscanbe converted
into an adjustedrisk premiumon the 6° Ccashflow
assumption of around 150 basis points.10 More
examplesmay appear as companiesand financial
institutions respondto the draft recommendationby
the Task Force on Climate-Related Financial
Disclosures(TCFD)in termsof 2° Cscenarioanalysis.
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The 2° Investing Initiative, in the context of the
Sustainable Energy Investing metrics (SEI metrics)
project involving 8 researchpartners, hasdeveloped
a model quantifying the required scaleof adjustment
in terms of production across4 sectorsfor a 5 year
time horizon. The model showsrequired adaptation
of capacityand production over 5 yearsat portfolio
level to meet the IEA2° Cscenarioproductionprofile
(see Figure7 below). The key question for analysts,
investors,and regulatorsthat then remainsis to what
extent companieswill respond to these constraints
andhow muchof their assetsthey haveto write off in
the process. Researchis currently under way to
expandthe model to a 25-year time horizonand add
financial analysis around associated potential
revenues.

The CO-Firm, together with Allianz Global Investors,
Allianz Climate Solutions and WWF Germany
developed an approach to modelling financial
climate transition risk, including adaptation. This
approachis currently beingfurther developedaspart
of the Energy Transition Risk (ET Risk) project,
building on work performed with the Investment
Leaders Group. The project considers probable
changes in regulations, technologies, customer
sentiment, litigation or reputation, as well as the
markets in which the companies operate. These
changes in the environment can pose risks to
ŎƻƳǇŀƴƛŜǎΩfinancialperformance,throughchangesin
production volume, the cost structure (capex and
opex), or the end customerprice. Oncethe potential
risk is assessed,two key questionsrequire answering:
a) will the riskmaterializefor the companyandb) can
the companyactivelymitigate it, in caseit anticipated
the externalchange.

Figure 7. Future renewable energy capacity versus the 2° C scenario target for a sample portfolio 

Source: 2° ii, based on GlobalDataand IEA



Two examples from the work of the CO-Firm
illustrate this concept:

Oil refineries: Reducingmargin risk by a quarter.
Applyinga 45 EURcarbonpriceto oil refineriesin the
UK in 2020 implies a risk to their margins11 of 15%.
This risk can be expected to materialize to some
extent, as a (full) pass through to customers is
unlikely. However,if the companywere to anticipate
the increasein carbonprices,it could perform those
technologicalmeasuresthat under a higher carbon
price assumptionbecomebusinesscase-positive e.g.
compriseextendedheat integration, implementation
of co-generation, or unit-specific measures.
Performing these businesscase positive measures
reducethe expectedriskto 11%, i.e., reducesthe risk
by 25%(seeFigure8 at right).
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Figure 9. Impact of a carbon price on oil refineries in the UK 

Figure 8. Impact of a carbon price on oil refineries in 
the UK 

Source: CO-Firm

Utilities: Doublingthe revenues?Acasestudyfor two utilities in Europehighlightsstrongdifferencesin impactsat
companylevel. Under a 2° C-transition scenario,changesin revenuesfrom operating electric power plants,
includingall subsidiesandcapacitypayments,will differ significantlyfor both companies. Whilecompany#1 isable
to doubleits revenuesuntil 2050, company#2 is only ableto increaseits revenueby 10%( SeeFigure9 below)12.
Whilecompany#1 hascurrentlya comparativelylow shareof renewablesand is operatingin highcarbonenergy-
only markets, its additional renewable capacity benefits from rising market settlement prices, induced by
increasingCO2 certificateprices. In comparison,company#2Ωǎportfolio currentlyhasa low carbonfootprint andis
operatingin low carbonenergy-only markets. RisingCO2-certificateswill affect the pricesof a low carbonenergy
marketlesssothat a further build-out of renewablecapacitycannotbringa comparablebenefit.
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PART III
MODELLING ADAPTIVE CAPACITY

SECTION SPOTLIGHT

Å In the caseof the transition to a low-carbon economy,estimating adaptive capacityneed for
sectorsunder a low-carbon transition can be more straight-forward than for other long-term
seculartrendsor shocks.

ÅThereare a number of key challengesto estimating the ability of companiesto maximiselong-
term adaptivecapacityin the faceof a set of fixed external drivers (e.g. the IEA2° Cscenario).
Thesechallengescanbe groupedintoΨǘŜŎƘƴƛŎŀƭΩΣΨŎƻǎǘǎΩΣandΨƛƴŎŜƴǘƛǾŜǎΩ

ÅBusinessmodel issuesnotwithstanding, modellinglong-term adaptivecapacityis difficult .
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