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I Summary

Managers often retain cexibility to respond to .hanging .ir.umstan.esk Depending on 
mar,et .onditionsv they .an defer inwestmentv expand produ.tion a.tiwitiesv or shut do(n 
a.tiwities altogetherk This cexibility .reates e.onomi. walue by enabling parties to .apture 
upside (hen .onditions are faworable and awoiding or limiting do(nside (hen they are notk

In arbitration settingsv pra.titioners routinely estimate damages using the dis.ounted .ash 
co( )DCFH methodk –o(ewerv DCF analyses often assume a single fore.ast (ith a Wxed 
management strategy L owerloo,ing the walue of management cexibilityk Ahile ignoring 
management cexibility may not be .riti.al in some .ir.umstan.esv it .an lead to systemati. 
and materially understated waluations in othersk

This .hapter dis.usses alternatiwes to the DCF approa.h adopted by pra.titioners 
outside of arbitration to assess the walue of management cexibilityk Ae dis.uss pra.ti.al 
.onsiderations that determine (hether and (hen su.h waluations .an be .redible and 
usefulk Ae consider the potential use of su.h approa.hes in dispute settings and 
ho( tribunals might respond to them in pra.ti.ek Ae highlight seweral examples from 
se.tors (here cexibility plays a .entral rolek

II Pimitations of DCF in .apturing cexibility

The DCF method has be.ome the dominant  approa.h for  waluing lost  proWts and 
inwestments in the .ontext of disputesk[1] ' DCF analysis inwolwes t(o stepsk[2] Firstv a 
pra.titioner dewelops a fore.ast of .ash co(s from an inwestmentk jra.titioners .ommonly 
dewelop an -awerage expe.tation- fore.astv effe.tiwely identifying li,ely awerage pri.ev .ost 
and .ash co( out.omesk In a se.ond stepv the DCF method a..ounts for ris, L the potential 
for pri.ev .ostv .ash co( and walue out.omes to cu.tuate and almost .ertainly dewiate from 
the awerage expe.tation fore.astk jra.titioners adOust do(n(ardv or -dis.ount-v fore.ast 
.ash co(s to a..ount for the ris, that out.omes .an differ from expe.tationsk[3]

' straightfor(ard DCF (or,s best (hen management strategy and the resulting .ash 
co(s are highly predi.table and (ellRdeWnedk qne example is a (ind or solar po(er 
plant selling ele.tri.ity under a po(er pur.hase agreementk The plant (ill generate energy 
(hen the (ind blo(s or the sun shinesk The resulting produ.tion depends on (ellRdeWned 
engineering parametersv su.h as plant .apa.ity and the -po(er .urwe-k Sales pri.es are li,ely 
to be predeWned and ewen Wxed by .ontra.tk Corre.tly performedv a straightfor(ard DCF (ill 
a..urately .apture the walue of the plantk[4]

–o(ewerv the appli.ation of DCF be.omes more di€.ult (here a Wrm-s a.tiwities .an 
signiW.antly alter in response to .hanging .ir.umstan.esk For examplev management might 
be able to expand produ.tion a.tiwities if it is proWtable to do sov or shut do(n existing 
a.tiwities if notk Management might be able to extend a .ontra.t if it is attra.tiwev or exit 
earlyk This management cexibility is often analogous to Wnan.ial options that giwe o(ners 
the right but not the obligation to buy or sell an underlying asset at a predetermined 
pri.ek -1eal options- inwolwes the appli.ation of waluation te.hni0ues for Wnan.ial options 
to assessments of management cexibilityk
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' simple example illustratesk Suppose a Wrm .an spend 288 to expand produ.tion a.tiwities 
a year from no(k Suppose also that mar,et pri.es are .urrently 285v but that they .ould 
rise to 28N or fall to 24k Management .an (ait and see if mar,et pri.es rise or fall ower 
the next year and then expand or not a..ordinglyk If mar,et pri.es (ere to rise to 28Nv 
management (ould li,ely respond by in.urring 288 to expand produ.tion and thereby earn 
an extra 28 of proWtk In .ontrastv management (ould not in.ur the 288 needed to expand 
a.tiwities if mar,et pri.es fell to 24k Management-s ability to expand (hen fawourable to do
so is analogous to a Wnan.ial .all option (ith a stri,e pri.e of 288v rece.ting the .osts of
expansionk[5]

Management-s ability to expand (ould be (orth 25k65 if pri.es (ere e0ually li,ely to rise or 
fall ower the next yeark The walue of the option represents the probabilityR(eighted awerage 
proWts from expanding (hen mar,et .onditions turn out to be fawourable and sti.,ing (ith 
the .urrent produ.tion lewel (hen they are notk Figure 8v belo(v illustratesk

Figure 8: qption to expandk

Three ,ey insights emerge from this simple examplek Firstv realR(orld options arise at 
dis.rete de.ision points that giwe management deWned opportunities to a.t )or refrain 
from a.tingH based on ho( .ir.umstan.es unfoldk In our examplev the option to expand 
matures at a spe.iW. point in timev one year from no(v and allo(s management to expand 
only if mar,et .onditions (ere to improwek Eo option (ould exist if management had to 
.ommit today to expansionv .ome (hat mayk Identifying dis.rete de.ision points and the 
asso.iated cexibility is essential to the re.ognition and waluation of real optionsk

Se.ondv the walue of management cexibility generally in.reases (ith un.ertaintyk The more 
mar,et pri.es .an mowev the more waluable it be.omes for management to (ait and de.ide 
laterk Suppose pri.es .ould rise to 283 or fall to 2z instead of to 28N or 24k Yxpansion (ould 
generate a 2; proWt if pri.es rose to 283v (hile the do(nside (ould remain limited to Uero if 
pri.es fell to 2zv sin.e management (ould not expand in that ewentk The option to expand 
(ould in.rease in walue to 28k6 )assuming pri.es (ere e0ually li,ely to rise or fall ower the 
next yearHv triple the 25k65 assuming less un.ertaintyk[6] In.reased un.ertainty in.reases the 
walue of cexibilityv sin.e cexibility allo(s management to .apture greater upside potential 
(hile .ontinuing to awoid do(nsidesk

Thirdv a DCF fo.used on awerage expe.tations (ould ignore the walue of management-s 
ability to expandk In Figure 8v the awerage pri.e expe.tation (ould be 285v rece.ting the 
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awerage of 28N or 24k Aith an awerage pri.e fore.ast of 285 and expansion .osts of 
288v simplisti. modelling might assume that expansion (as unattra.tiwe andv as a resultv 
ex.lude the potential for expansion in the .ash co( fore.astk The DCF result (ould rece.t 
only the walue of existing produ.tion and entirely ignore the walue of management-s ability 
to expand if and (hen attra.tiwek

The issue (ith su.h simplisti. DCF modelling is that it impli.itly assumes management 
remains stati. and a Wrm-s a.tiwities Wxedv rather than adaptiwe to .hanges in mar,et 
.ir.umstan.es ower timek The stati. assumption may be more or less reasonable in many 
.ir.umstan.esk The expansion option in our example is (orth only 25k65 ).ompared to 
a mar,et pri.e of 285Hv and option walues may not be material in many .asesk qmitting 
this option walue might ewen be reasonable and err  on the lo( side for damagesk 
Eewerthelessv option walues .an sometimes be.ome signiW.ant and their omission 
material to owerall waluationsk jra.titioners (ill need to turn to option waluation te.hni0ues 
in su.h .ir.umstan.es to supplement .ommon and more simplisti. DCF appli.ationsk

III qption waluation te.hni0ues

The follo(ing se.tions outline three general and (ellRestablished approa.hes to the 
.hallenge of waluing management cexibility: s.enario analysisv option waluation and Monte 
Carlo simulationk

S.enario analysis re0uires pra.titioners to deWne a set of dis.rete out.omesv assign 
probabilities to ea.hv and then .ompute the awerage payoff a.ross the deWned out.omesk 
qption waluation models inwolwe .losedRform or formulai. solutions for the walue of 
dis.rete management de.isionsk The Monte Carlo method inwolwes .omputer simulation 
of potential pri.e out.omes and management responsesk

S.enario analysis

S.enario analysis identiWes a set of future out.omes and then ewaluates ho( management 
.an respond differently in ea.h parti.ular out.omek jra.titioners (ill typi.ally spe.ify a 
number of possible s.enarios )for examplev different pri.ev demand or .ost lewelsHv assess 
li,ely management responses in ea.h and then .al.ulate the resulting walue payoffsk 
jra.titioners (ill then assign probabilities to the walue payoffs in ea.h s.enario and 
.ompute a probabilityR(eighted awerage walue a.ross the full set of s.enariosk

S.enario analysis often utilises a DCF approa.h to assess s.enario out.omes and their 
present waluek It newertheless differs from a more simplisti. DCF in that it a..ommodates 
the ability of management to respond to a deWned set of alternatiwe fore.ast .onditionsv 
represented in the set of s.enariosk

To pi., up the expansion example againv s.enario analysis might fo.us on assessing 
performan.e in a -lo( pri.e- s.enario that assumes that mar,et pri.es fall to 24 and 
separately in a -high pri.e- s.enario that assumes mar,et pri.es rise to 28Nk S.enario 
analysis (ould then use the DCF approa.h to .al.ulate walue payoffs in ea.h of these t(o 
s.enariosk S.enario analysis then re0uires the assignment of probabilities to ea.h s.enario 
and the .omputation of a probabilityR(eighted aweragek
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Aor,ing through distin.t s.enarios offers a .lear theoreti.al improwement ower a simplisti. 
DCF that fo.uses only on a single awerage pri.e fore.ast of 285 and thatv as a resultv 
fails to .onsider the possibility of alternatiwe management responses to different pri.e 
out.omesk –o(ewerv s.enario analysis .an be pra.ti.ally di€.ult and attra.t allegations of 
subOe.tiwityk In our experien.ev s.enario fore.asting (or,s best (hen there is a reasonable 
and obOe.tiwe basis to determine the relewant s.enarios and .orresponding probabilitiesk 
It be.omes more di€.ultv parti.ularly in a dispute .ontextv (here the .hoi.es of s.enarios 
and probabilities are largely subOe.tiwek[7]

Many  international  institutions  underta,e  and  publish  -o€.ial-  s.enario  fore.asts 
periodi.allyv (hi.h .an form the basis for an -obOe.tiwe- s.enario analysis in the .ontext of 
a disputek For examplev the International Ynergy 'gen.y publishes a Aorld Ynergy qutloo, 
)AYqH ea.h yeark The latest AYq dewelops three fore.ast s.enarios representing different 
wisions about the ewolution of the energy industry out to N565k In Table 8v (e highlight a 
sample of other institutions that routinely dewelop and publish s.enario fore.astsk These 
s.enario fore.asts relate to a range of e.onomi. se.torsk

Table 8: Yxamples of s.enario fore.astingk

Su.h institutions not only dewelop distin.t fore.ast s.enarios but sometimes in.lude 
.ommentary about the li,elihood of different fore.ast s.enariosk This .ommentary .an 
form the basis for probability assignmentsk qther formal resear.h te.hni0uesv su.h as 
Coo,e-s methodv determine s.enario probability (eights in an obOe.tiwe (ay from awailable 
sets of expert s.enario fore.asts and probability assessmentsk[8] In some .ir.umstan.esv 
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(e hawe been able to .alibrate fore.ast s.enarios and (eights against awailable mar,et 
ewiden.ev su.h as transa.tion pri.esk

' good rule of thumb is for pra.titioners to use awailable publi. sour.es and obOe.tiwe 
analyti.al  te.hni0ues to  minimise subOe.tiwity  in  s.enario  .hoi.es and probability 
assessments as far  as possiblek  ' high degree of  subOe.tiwity  .an undermine the 
usefulness of fore.ast s.enarios for purposes of estimating waluation and damages in 
arbitrationk

qption waluation models

Pi,e s.enario analysisv formal optionRpri.ing models aim to .apture the walue of de.isions 
that depend on un.ertain ewentsk The differen.e lies in their treatment of un.ertaintyk 
Instead of deWning dis.rete s.enariosv option pri.ing models assume a .ontinuous range 
of possibilitiesv typi.ally modeling mar,et pri.es as follo(ing a random (al,[9] and using 
mathemati.al methods to assess the extent of potential pri.e wariation ower timek

qne ,ey input is a measure of pri.e wolatilityv meaning the extent of pri.e wariation typi.al 
ower a deWned period of timek jra.titioners .an measure pri.e wolatility using histori.al 
pri.ing datak For examplev (e .ould measure the extent of daily pri.e mowements for a 
parti.ular sto., or futures .ontra.tk The alternatiwe is to infer for(ardRloo,ing pri.e wolatility 
based on the mar,et pri.es of publi.ly traded options and the assumption that option 
pri.ing models .an produ.e the obserwed mar,et pri.esk[10] ' wolatility measure allo(s 
the .onstru.tion of a distribution of potential out.omes for a future datek The distribution 
mat.hes ea.h pri.e out.ome (ith a .orresponding probability of o..urren.ek

To illustratev (e return to our expansion examplek In prewious se.tionsv (e allo(ed for 
t(o possible pri.e out.omes in one year: a rise to 28N or a fall to 24k[11] Mar,et pri.es 
typi.ally mowe all the time and .an follo( a cu.tuatingv random path throughout the yeark 
In theoryv the number of possible s.enarios should expand to en.ompass the full range 
of potential pri.e out.omes after one yearv rather than Oust the t(o deWned s.enarios 
.onsidered prewiouslyk For examplev (e (ould enwisage ower 8 million possible pri.e paths 
a.ross a .alendar year if pri.es (ere to mowe up or do(n on.e at the end of ea.h dayk The 
number of possible paths gro(s ewen further if (e (ere to a..ount for .ontinuous pri.e 
.hangesk

Figure N sho(s a distribution of potential pri.e out.omes after one yearv aligning (ith our 
prior example of pri.es rising to 28N or falling to 24 but rece.ting the possibility for pri.es 
to .ontinuously dewelop a.ross the year in a..ordan.e (ith an annualised pri.e wolatility 
of N5 per .ent )e0uiwalent to daily wolatility of 8k; per .entHk The height of the line 
indi.ates the probability of ea.h pri.e out.omek The spread of the distribution depends 
on the extent of wolatilityk More wolatility (ould result in a (iderv catter distribution and 
wi.e wersak[12]
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Figure ; builds on Figure N abowe andv in janel 'v illustrates the range of pri.e out.omes 
(here expansion ma,es sensev and in janel Bv the resulting payoffs to expansionk The light 
blue werti.al line represents the awerage pri.e of 2857 the red werti.al line represents the 
expansion brea,Rewen pri.e of 288k The walue of the option to expand .orresponds to the 
red area in janel Bv (eighted by the probability asso.iated (ith ea.h potential out.omek 
The greater the extent of the janel ' pri.e distribution ex.eeding 288v the more li,ely that 
management pursues expansion and the more waluable the option to expandk[13] The ability 
to expand is analogous to a Wnan.ial .all option (ith a stri,e pri.e of 288k[14]
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There are established optionRpri.ing models to measure the walue embedded in the shaded 
areak The famous Bla.,RS.holesRMerton model is used for share options and assumes a 
payoff based on the distribution of li,ely mar,et pri.es at exer.isek The Bla., model is 
similar but applies to options (ritten on .ommoditiesk
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Both the Bla.,RS.holesRMerton and the Bla., models relate to standard Yuropean options 
that assume a single exer.ise datek 'meri.an options permit exer.ise at any time up to 
maturity7 'sian options .ompute payoffs based on awerage pri.es through to maturityk

-Yxoti.- options are also walued routinely and tradedv inwolwing a host of nonRstandard
features su.h as -loo,Rba.,- )optimal histori.al pri.eHv -barrier- )a.tiwated (ithin a pri.e
rangeHv -.ompound- )option on an optionH and -binary- )all or nothing payoutHk Many of these
different sorts of options introdu.e further possibilities and .omplexity as .ompared to
the standard Yuropean options assumed in the Bla.,RS.holesRMerton and Bla., modelsv in
part be.ause the exoti. payoffs depend on the path pri.es ta,e to(ards a giwen out.omek
Standard approximations and formulai. approa.hes newertheless exist to estimate the
walue of many exoti. optionsk[16]

qptionRwaluation models ne.essarily ma,e assumptions about the dewelopment of pri.e 
wolatility ower time and the shape of the distribution of potential pri.es )and underlying pri.e 
mowementsHk Standard assumptions are (ell established and Wt reasonably (ell to many 
.ir.umstan.esk –o(ewerv reality .an be more .omplex and inwolwe signiW.ant .hanges in 
wolatility ower timev s,e(ed pri.ing out.omes )relatiwely more upside than do(nside or wi.e 
wersaHv and ewen dis.rete pri.e Oumpsk Yxperts must therefore ta,e .are to ensure that the 
assumed distributions impli.it in option waluation models are reasonable for the a.tual 
situations under .onsiderationk

Monte Carlo simulation

1ealR(orld situations .an be more .omplex than .aptured by .losedRform solutions su.h as 
the Bla.,RS.holesRMerton and Bla., modelsk Management responses may depend on the 
path of mar,et pri.es and inwolwe .ompli.ated payoff stru.turesv analogous to some of the 
exoti. options highlighted abowek For examplev a .ontra.t might permit monthRbyRmonth 
extensionsv early termination if pri.es drop too far or wolume adOustments based on prior 
usagek[17] The possibility of pri.e wolatility warying ower time and pri.e out.omes being 
s,e(ed adds further .omplexityk

Monte Carlo simulation offers the .omputational cexibility to a..ommodate nonRstandard 
featuresv sin.e .omputer simulation is not .onstrained by the mathemati.al assumptions 
re0uired  for  .losedRform modelsk  Monte  Carlo  methods  inwolwe  the  simulation  of 
thousands )or millionsH of potential pri.e paths for an underlying assetv .al.ulating the 
walue payoff for ea.h pathv and then determining the awerage expe.ted walue a.ross all of 
the simulated pri.e pathsk[18] Monte Carlo simulation also allo(s for the in.orporation of 
nonRstandard assumptions about wolatility and pri.e distributionsv (hi.h may better rece.t 
a.tual .onditions than standard assumptionsk Monte Carlo isv in essen.ev a numeri.al
engine that .an pro.ess any set of rules and outputsv and as su.h is highly adaptable to
.ustom situations that dewiate from standard Wnan.ial instrumentsk

To illustrate the Monte Carlo methodv (e build on the earlier example of an expansion 
optionv (here management .onsiders in.reasing produ.tion if mar,et pri.es Oustify doing 
sok In our earlier examplev the de.ision to expand (as based on a single pri.e one year into 
the future )termed -9ear 8-Hk Eo(v (e adapt the example to rece.t a more realisti. setting in 
(hi.h the expansion de.ision must be made at the end of 9ear 8v but depends on mar,et 
.onditions ower the follo(ing 8N months )termed -9ear N-Hk
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Spe.iW.allyv the expansion inwolwes a .apital outlay of 288 at the end of 9ear 8 and be.omes 
proWtable only if the awerage mar,et pri.e ower 9ear N ex.eeds 288k This setup resembles 
an 'sianRstyle .all optionv (here the payoff depends not on the pri.e at a single point 
in time but on the awerage pri.e ower a future periodk Be.ause of this added .omplexityv 
.losedRform models be.ome impra.ti.al and Monte Carlo simulation offers a cexible 
approa.h for waluing this cexibilityk

To implement the Monte Carlo approa.hv (e simulate a large number of monthly mar,et 
pri.e paths ower a t(oRyear horiUonv based on a sto.hasti. pro.ess (ith an assumed annual 
wolatility )for examplev N5 per .entHk Figure 3 illustrates seweral of these simulated pathsk[19]

Figure 3: jri.e paths

't the end of 9ear 8v for ea.h simulated pathv (e .al.ulate the awerage pri.e ower 9ear Nv 
that isv ower months 8; to N3k If the awerage pri.e ex.eeds 288v the expansion is proWtablev 
and the payoff is e0ual to the awerage pri.e minus 288k If the awerage falls belo( 288v the 
.ompany foregoes expansion and the payoff is Uerok

Ae then dis.ount this expansion payoff to rece.t its walue at the time of the de.isionv using 
an appropriate dis.ount ratek 1epeating this pro.ess a.ross all simulated paths yields a 
distribution of present waluesk The walue of the expansion option is then .al.ulated as the 
awerage of these dis.ounted payoffs a.ross all simulationsk

qur example assumes that the manager ,no(s the entire se0uen.e of pri.es ower 9ear 
N at the moment of de.isionv in 9ear 8v and .an rea.t a..ordinglyk That isv (e assume 
-perfe.t foresight-k[20] In realityv managers ma,e de.isions based on their expe.tations of
future mar,et .onditions at the time of the de.isionk 's a resultv simulation approa.hes
that assume full ,no(ledge of future out.omes .an owerstate the walue of cexibilityk
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jra.titioners must ta,e .are to ensure that Monte Carlo models rece.t only the information 
that (ould reasonably be awailable to de.isionRma,ers at the relewant timek

IV jra.ti.al .hallenges

The te.hni0ues des.ribed abowe are routinely used to estimate the walue of both Wnan.ial 
options and management cexibilityk Eewerthelessv it is important to exer.ise .autionk 
Clearly deWned de.ision points and payoffs .an be di€.ult to identify in many realR(orld 
instan.esk

Complex .ommer.ial  arrangements .an inwolwe multiple potential  de.ision pointsv 
interdependent wariables and un.lear .ontra.tual languagek Identifying the possible future 
.ourses of a.tionv let alone assigning them reliable payoffs and probabilitiesv may re0uire 
a dose of Oudgmentk This is not a ca( of the methodology but a rece.tion of the .omplexity 
of the real (orldk The .hallenge .an be parti.ularly a.ute in dispute settings: tribunals 
and experts are expe.ted to 0uantify damagesv not merely outline a range of potential 
out.omesv as might be a..eptable in strategi. or Wnan.ial planning .ontextsk

Ahether or not to apply option waluation te.hni0ues in a parti.ular dispute (ill li,ely .ome 
do(n to pra.ti.al .onsiderationsk qne .onsideration is (hether the real option in 0uestion 
is li,ely to be e.onomi.ally meaningfulk Minor option walue is unli,ely to Oustify the effort 
re0uired for a robust 0uantiW.ation of option waluek Conwerselyv the presen.e of important 
upside potential or do(nside prote.tions might exist and need to be fa.tored into any 
reliable waluation exer.isek

' se.ond .onsideration is fa.tual .redibilityk Valuations are more persuasiwe (hen they 
are .onsistent (ith the e.onomi. behawiour and expe.tations of the partiesk If internal 
do.uments or negotiations indi.ate that relewant parties assigned no walue to a supposed 
real optionv then modelling its walue may owerstate relewan.e and owerR.ompli.ate matters 
for the tribunalk By .ontrastv if cexibility (ere .entral to negotiationsv then it is more 
plausible for a real option to hawe substantial walue and be material for the owerall waluation 
assessmentk

' third .onsideration is the reliability of inputsk Pi,e any methodv tribunals may dismiss 
optionsRbased waluations if the input parameters are unreliable or poorly do.umentedk The 
0uality and awailability of data are thus essential to support a robust option waluationk In 
additionv some methods su.h as Monte Carlo .an be .omputationally intensiwev espe.ially 
(hen an option inwolwes many de.ision points or intera.ting un.ertaintiesk The ne.essary 
.omputational .omplexity only ma,es sense if data inputs and underlying assumptions are 
robust and defensiblek

' Wnal .onsideration is tribunal a..eptan.e of the waluation methodk Y.onomists and 
waluation professionals routinely re.ognise and apply optionsRbased approa.hes outside 
of disputesk Valuation guidan.ev su.h as the International Valuation Standards )IVSHv 
supports these te.hni0uesk[21] –o(ewerv the methods are relatiwely less used in arbitrationv 
in part due to their potential .omplexity and potential need for subOe.tiwe assumptionsk 
Su..essful use of options methods in arbitration (ill depend on transparent appli.ationv 
.lear presentationv and a strong .onne.tion to the spe.iW. .ommer.ial and fa.tual .ontext 
at issuek
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Ahen these .hallenges .annot be satisfa.torily ower.omev a .onserwatiwe approa.h may 
be to assign no walue to the optionk This is not to say an option has no theoreti.al waluev but 
rather that the awailable ewiden.e may be too thin to support a .redible 0uantiW.ationk In 
some .ommer.ial settingsv optionality is not expli.itly pri.ed but in.luded as a -s(eetener- 
to ma,e a deal more attra.tiwe or to a..ommodate future un.ertainties informallyk In su.h 
.asesv it is plausible that neither party assigned walue to the option in the pre.ise sense 
that waluation models implyk[22]

V 'rbitral pra.ti.e

Ahen supported by the fa.tual re.ord and grounded in .ommer.ial logi.v option waluation 
te.hni0ues .an prowide a reliable basis for 0uantifying lossk The follo(ing examples 
illustrate ho( optionsRbased reasoning has been applied in arbitral pra.ti.ek

The Wrst is a prominent example from inwestorRstate arbitrationv Tethyan Copper v. Pakistan-
k[23] The Tethyan tribunal a(arded ower 23 billion in damages using an optionsRbased 
frame(or, to walue a large dewelopmentRstage mining proOe.tk Tethyan had .ontemplated 
the phased expansion and optimisation of the mine depending on metal pri.es and other 
future .onditionsk These expansion rightsv essentially a series of .ontingent de.isionsv 
.onstituted the real options embedded in the proOe.tk

The Tethyan tribunal agreed that a DCF approa.h based on Wxed .ash co(s (ould 
underwalue Tethyan-s rights in part by ignoring upside potential in the .ontext of pri.e 
un.ertaintyk[24] To address this issuev the .laimant-s expert applied a -modern DCF- modelv 
(hi.h simulated the .laimant-s expansion de.isions under many future pri.e s.enariosv li,e 
the Monte Carlo example dis.ussed abowek The Tethyan tribunal a..epted the approa.hv 
.on.luding that it aligned (ith mining waluation standardsk[25] The tribunal also .ited 
.aseRspe.iW. ewiden.ev in.luding detailed feasibility studies and reserwe estimatesk[26]

' se.ond example is the waluation of dispat.hable po(er plantsv su.h as .oal or gasRWred 
fa.ilitiesv (hi.h possess the operational cexibility to generate ele.tri.ity (hen ele.tri.ity 
mar,et pri.es ex.eed their wariable .ostsk The ability to .hoose (hether to run or remain 
idle at ea.h dispat.h interwal is e0uiwalent to holding a series of .all optionsv ea.h 
representing the option to run during a giwen periodk The walue of dispat.hability depends 
on the wolatility of ele.tri.ity pri.esv fuel pri.es and the plant-s te.hni.al .hara.teristi.sk 
jra.titioners .an apply optionRbased modelsv in.luding a Monte Carlo simulationv to 
.apture the distribution of expe.ted pri.eR.ost differentials and estimate the plant-s 
expe.ted operating proWtsk[27] Ignoring this cexibility in waluation by assuming stati. or 
awerage dispat.h .an signiW.antly understate the e.onomi. walue of dispat.hable assetskR
[28]

The gas se.tor prowides a third examplev (ith buyers fre0uently re0uesting warious forms of 
cexibility in supply agreementsk qne example is nomination cexibilityv under (hi.h buyers 
.ommit to pur.hasing a minimum annual or daily 0uantity of gas but retain the right to 
nominate higher daily wolumes up to a maximumk This nomination cexibility allo(s buyers 
to arbitrage shortRterm pri.e mowements or respond to .hanges in .ustomer demandv 
effe.tiwely a type of real optionk The walue of this optionality .an be assessed by simulating 
nomination strategies a.ross potential modeled pri.e pathsk In pra.ti.ev Monte Carlo 
analysis often underpins damages .laims arising from su.h .ontra.tsv or .ontra.t pri.e 
renegotiationsv ewen if tribunals do not al(ays expli.itly refer to itk

Beyond DCF: Capturing the Value of Management Flexibility EBplore on Lexology

https://www.lexology.com/indepth/investment-treaty-arbitration/beyond-dcf-capturing-the-value-of-management-flexibility/?utm_source=TLR&utm_medium=pdf&utm_campaign=Investment+Treaty+Arbitration+-+Edition+10


 RETURN TO SUMMARY

' fourth example .on.erns embedded cexibility in typi.al dewelopment a.tiwitiesk For 
examplev real estate dewelopers often hold rights to defer .onstru.tionv phase inwestments 
or adapt a proOe.t-s design depending on ho( regulation and mar,et .onditions ewolwek 
These rights are waluable be.ause they allo( dewelopers to (ait for .riti.al information 
before .ommitting .apitalk qption walue .an a..ount for a siUeable fra.tion of the walue of 
dewelopment pipelinesk jra.titioners .an model alternatiwe dewelopment paths to estimate 
ho( a rational deweloper (ould respond a.ross different s.enariosk

Kltimatelyv cexibility .an hawe signiW.ant .ommer.ial waluev parti.ularly in highly un.ertain 
enwironmentsk Ignoring its walue ris,s systemati. underestimates of walue in these 
.ir.umstan.es and ewen mis.hara.terisations of parties- .ommer.ial expe.tationsk ' la., 
of cexibility .an also impose signiW.ant .osts andv ultimatelyv redu.e waluek jra.titioners 
should therefore be alert to situations (here cexibility may play a material role and .onsider 
(hether the DCF method is su€.ientk If notv the alternatiwe te.hni0ues dis.ussed in this 
.hapter offer (ays to in.orporate cexibility into damages assessmentsk

Endnotes

1 ' study of ¶6 publi.ly awailable a(ards )the maOority relating to inwestment treaty 
arbitrationH found that tribunals hawe in.reasingly relied on in.omeRbased waluation 
methodsv parti.ularly the DCF methodv (hen assessing .ompensationk Bet(een N588 
and N586v in.omeRbased approa.hes (ere used in z¶ per .ent of .ases (here 
.ompensation (as a(ardedv .ompared to only 8= per .ent of .ases de.ided before 
N555k See j(Cv International 'rbitration Damages 1esear.h N586v pk ;k See also 
Sergey 1ipins,y and √ewin Ailliamsv -Damages in International Inwestment Pa(-v British 
Institute of International and Comparatiwe Pa(v N554v ppk N58LN8Nk     Ba., to se.tion

2 The DCF approa.h falls under the broader -In.ome 'pproa.h- as deWned by theR
International Valuation Standards )IVSHk This approa.h estimates walue by .onwerting 
future .ash co(s into present walue using an appropriate dis.ount ratek The traditional 
DCF model inwolwes: )8H fore.asting a single set of expe.ted .ash co(s7 and )NH 
applying a single dis.ount ratek There are seweral wariations of the DCF methodv 
in.luding probabilityR(eighted DCF models for situations (ith multiple s.enariosk See 
International Valuation Standards Coun.il )IVSCHv International Valuation Standards 
)IVSH N5N6v IVS 85; Valuation 'pproa.hesv 'ppendixv / 'N5k Pondon: IVSCk See also 
1ipins,y and Ailliamsv -Damages in International Inwestment Pa(-v ppk 8¶6LN58k     
Ba., to se.tion

3 Y.onomists distinguish -systemati.- and -nonRsystemati.- ris,k Systemati. ris, refers 
to the mar,etR(ide cu.tuations that affe.t all inwestments to warying degreesk 
EonRsystemati. ris, relates to ris,s uni0ue to a parti.ular proOe.t or Wrmk To illustratev 
an oil exploration proOe.t is subOe.t to ris,s that are .ommon to all oil exploration 
wenturesv su.h as cu.tuations in global oil pri.esk But the proOe.t is also exposed to 
proOe.tRspe.iW. ris,sv su.h as the .han.e that our parti.ular drilling site fails to Wnd oil 
reserwes or that logisti.al issues delay the dewelopment of the proOe.tk Best pra.ti.e 
in .orporate Wnan.e is to a..ount for systemati. ris,s in the dis.ount rate and to 
in.orporate nonRsystemati. ris,s dire.tly into the proOe.ted .ash co(sk     Ba., to se.tion

Beyond DCF: Capturing the Value of Management Flexibility EBplore on Lexology

https://www.lexology.com/indepth/investment-treaty-arbitration/beyond-dcf-capturing-the-value-of-management-flexibility/?utm_source=TLR&utm_medium=pdf&utm_campaign=Investment+Treaty+Arbitration+-+Edition+10


 RETURN TO SUMMARY

4 In this .asev a DCF (ould fore.ast the proOe.t-s .ash co(s by: )8H proOe.ting 
the expe.ted ele.tri.ity output ower time )ikekv in.orporating proOe.tRspe.iW. or 
nonRsystemati. ris,s in the .ash co(sv su.h as wariation in (ind or solar resour.es in 
the spe.iW. area of the proOe.tH7 and )NH using a dis.ount rate that rece.ts systemati. 
ris,s that .annot be diwersiWed a(ay )ikekv that affe.t all .omparable proOe.tsHv su.h 
as interest rate .hangesv ma.roe.onomi. trends or global poli.y shifts affe.ting the 
se.tork     Ba., to se.tion

5 'n analogous example (ould be an option (here a proOe.t starts (ith expanded 
.apa.ity today but has the option to s.ale do(n in the futurek     Ba., to se.tion

6 If the -highRpri.e- s.enario remained at 28N but the -lo(Rpri.e- s.enario fell to 2zv the 
option walue (ould remain un.hangedv as its Wnal payoffs remain the same )28 in the 
highRpri.e s.enario and 25 in the lo(Rpri.e s.enarioHk     Ba., to se.tion

7 It .an also be .hallenging to determine (hat dis.ount rate to apply (hen waluing .ash 
co(s a.ross different s.enariosk Dis.ount rates in DCF analyses are typi.ally based 
on mar,et data that rece.t a blend of possible out.omes and ris,sv rather than a single 
s.enario in isolationk But s.enario analysis treats ea.h out.ome separatelyv often (ith 
different ris,s in ea.h .asek This .an .reate a mismat.h be.ause the dis.ount rate 
may no longer align (ith the .ash co(s being waluedk     Ba., to se.tion

8 The Coo,e-s method is .omplex to administer and re0uires the awailability of different 
sets of expert s.enario fore.asts and probability assessmentsk     Ba., to se.tion

9 ' -random (al,- refers to a sto.hasti. pro.ess in (hi.h pri.es ewolwe step by step (ith 
unpredi.table mowementsk     Ba., to se.tion

10 In many disputesv espe.ially those inwolwing illi0uid assets or bespo,e .ontra.tsv 
relewant pri.ing data )histori.al or from optionsH may not exist or may not be reliablek     
Ba., to se.tion

11 The pri.e lewels of 28N and 24 are not arbitraryk They are .onsistent (ith a pri.e series 
that starts (ith 285 and has an annual wolatility of N5 per .entk The up and do(n 
mowements follo( from assuming a lognormal distributionv often used to summarise 
the probability of different sto., pri.e .hanges:up J eσ@t R 8 and down J k See 1i.hard 
'k Brealeyv Ste(art Ck Myersv and Fran,lin 'llenk N588k Principles of Corporate Financek 
85th edk Ee( 9or,: M.Gra(R–illLIr(inv pk 6;;k     Ba., to se.tion

12 The line tilts to the rightv rece.ting that pri.es .an rise by a lotv but .an only fall to 
Uerok This pattern rece.ts our assumption that pri.es follo( a lognormal probability 
distributionv (hi.h is (idely a..epted as a reasonable model for sto., pri.esk This 
model .aptures an intuitiwe feature of sto., pri.e .hanges: it re.ognises that pri.es 
.an go upv in theoryv (ithout limitv but they .annot fall belo( Uerok That isv you .an 
lose 855 per .entv but you .annot lose more than (hat you inwestedk The result is a 
distribution of potential pri.es that is s,e(ed to the rightv in the sense that it allo(s for 
a (ide range of high pri.es but only a limited range of lo( pri.esk     Ba., to se.tion
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13 'll else e0ualv higher un.ertainty means pri.es .an end up in a (ider rangek This ma,es 
it more li,ely that some pri.es (ill fall abowe the brea,ewen pointv in.reasing the siUe 
of the shaded areav and (ith itv the walue of the optionk     Ba., to se.tion

14 ' -.all option- giwes the holder the right to buy an asset at a giwen pri.ek ' .ontra.tual 
right to extend a .ontra.tv defer an inwestmentv or in.rease offta,e is not so different 
from a Wnan.ial .all optionv sin.e it giwes the holder the ability to (aitv seev and then 
a.tk See Brealeyv Myersv and 'llenvPrinciples of Corporate Financev .hapters N8LNNk     
Ba., to se.tion

15 In a lognormal distributionv the awerage pri.e is higher than the most li,ely walue 
be.ause the distribution is s,e(ed7 pri.es .annot fall belo( Uero but .an rise (ithout 
limitv so infre0uent high out.omes pull the awerage up(ardk     Ba., to se.tion

16 Y.onomi. textboo,s prowide frame(or,s to walue different types of optionsk For 
examplev see Mohn C –ullvOptions, Futures, and Other Derivativesv 85th edk )jearsonv 
N584Hk     Ba., to se.tion

17 Ahile many .ontra.tual options hawe a Wxed exer.ise datev this is not al(ays the .asek 
Some options .an be exer.ised at any time up to expiryk Ahen the timing is cexiblev 
waluation be.omes more .omplexv sin.e it re0uires modelling both (hether the option 
(ill be exer.ised and (henk 'lthough not dis.ussed in this .hapterv te.hni0ues su.h 
as Monte Carlo analysis .an address this added .omplexityk     Ba., to se.tion

18 See Monathan Ber, and jeter DeMarUok N58;kCorporate Financek ;rd edk Boston: 
jearsonv .hapters N8LNNk     Ba., to se.tion

19 The simulated pri.e paths are generated using a -geometri. Bro(nian motion-v a 
standard model in Wnan.ial e.onomi.s for .apturing ho( pri.es ewolwe ower timek In 
our examplev (e assume an awerage )or -drift-H of 285 and an annual wolatility of N5 
per .entk Intuitiwelyv this means that (hile pri.es tend to hower around 285v they .an 
cu.tuate signiW.antly from month to monthv (ith the degree of cu.tuation gowerned 
by the wolatilityk     Ba., to se.tion

20 qur example inwolwes fore.asted pri.e paths for a single ben.hmar,v but in many 
.asesv fore.asted .ash co(s depend on multiplev potentially .orrelated pri.e pathsk 
For examplev the walue of a .oal plant depends on both ele.tri.ity pri.es )rewenueH and 
.oal pri.es )fuel .ostHk In su.h .asesv established methods exist to model and fore.ast 
.orrelated pri.e pathsk     Ba., to se.tion

21 IVSCvInternational Valuation Standards (IVS) 2025v 'ppendixv // 'N5k8zR'kN5R8=k 
Pondon: IVSCk     Ba., to se.tion

22 Brealeyv Myersv and 'llenvPrinciples of Corporate Financev pk 663k     Ba., to se.tion

23 Tethyan Copper Company Pty Limited v. Islamic Republic of Pakistank N58¶k ICSID Case 
Eok '1BL8NL8v '(ardv Muly 8Nk     Ba., to se.tion
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24 ibidkv / 83=zk     Ba., to se.tion

25 ibidkv // ;3=v ;66k The .laimant-s expert referred to statements made by the Spe.ial 
Committee of the Canadian Institute of Miningv Metallurgy and jetroleum on Valuation 
of Mineral jroperties )CIMValHk     Ba., to se.tion

26 The other ,no(n .ase in (hi.h a modern DCF approa.h (as presented isBear Creek 
Mining Corporation v. Republic of Peruk In this .asev the tribunal reOe.ted the use of any 
in.omeRbased method and did not express a wie( on the modern DCF approa.hk See 
Tethyan v. Pakistanv / ;6¶k     Ba., to se.tion

27 For an optionsRbased approa.h to po(er plant waluationv seev for examplev -Valuation 
and Management of Eu.lear 'ssets: Eu.lear qptions Model- )EqMv Version 8k5Hv Yj1Iv 
jalo 'ltov C': 8¶¶4k T1R85=638k     Ba., to se.tion

28 qne of the authors of this .hapterv 1i.hard Cald(ellv used a Monte Carlo approa.h to 
walue a modern Dut.h .oalRWred po(er plant in the .ontext of a disputek     Ba., to se.tion
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