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Introduction
In disputes in which the claimant has suffered substantial eco-
nomic losses, for example the loss of a valuable business or of an 
ongoing stream of cash flows, questions arise as to how to quan-
tify that loss. In investment treaty arbitration the appropriateness 
of the use of discounted cash flow (DCF) analysis as a basis for 
calculating such losses is often at issue. 

DCF analysis is a widely adopted business valuation approach 
among investors, business managers and corporate finance pro-
fessionals. However, tribunals in investment treaty disputes are 
sometimes reluctant to rely on it. Conversely, cost-based valua-
tion methods are rarely used in valuation practice while tribunals 
frequently make awards of damages based on them.

In this article, we consider the usefulness of each of DCF 
analysis and cost-based approaches as valuation methods and as 
tools for quantifying losses. We then explore the reasons for the 
apparent divergence between the attitudes of tribunals and inves-
tors to the two approaches, recognising that this is at least in part 
a matter of law.

First, we consider the purpose of an award of damages. 
Second, we consider the concept of fair market value (FMV) 
and methods typically deployed to estimate it, focusing on DCF 
analysis and cost-based methods. Third, we consider how an 
investment treaty tribunal might consider damages for a hypo-
thetical expropriation of Spotify Technology SA (Spotify), a large 
but currently unprofitable music-streaming service, and contrast 
this with the valuation of Spotify by investors implied by its share 
price. Fourth, we consider whether the certainty with which 
invested costs can typically be quantified is the reason tribunals 
often prefer to rely on them.

The purpose of an award of damages
It is useful first to consider the purpose of an award of damages. 
It is necessary to look to the relevant law to do so, but we make 
the following comments as experts in matters of valuation rather 
than the law.

In our experience, damages in investment treaty arbitration 
are often calculated by reference to the principle set out in the 
judgment in the Chorzow Factory case, wherein the Permanent 
Court of International Justice (PCIJ) stated that:1 

Reparation must, as far as possible, wipe out all the consequences of the 
illegal act and re-establish the situation which would, in all probability, 
have existed if that act had not been committed. Restitution in kind, 
or, if this is not possible, payment of a sum corresponding to the value 
which a restitution in kind would bear; the award, if need be, of dam-
ages for loss sustained which would not be covered by the restitution in 
kind or payment in place of it – such are the principles which should 
serve to determine the amount of compensation due for an act contrary 
to international law.

Damages are typically calculated by preparing a calculation of 
the financial position the claimant would have been in, but for 
the wrongful act of the respondent, and comparing that with the 
financial position the claimant actually is in, given the wrong-
ful act. The monetary difference between the claimant’s ‘but for’ 
and ‘actual’ financial positions will be the amount of money that 
re-establishes ‘the situation which would, in all probability, have 
existed if that act had not been committed’.

Many treaty arbitration claims concern the expropriation of an 
asset. In that case, the corresponding framework for the damages 
calculation is straightforward. But for the expropriation, the claim-
ant would have owned a potentially valuable business. Given the 
expropriation, it does not own the business. The difference between 
these two is the value of the business that has been expropriated.

The fair market value standard
What do we mean by ‘value’ in these circumstances? Many bilat-
eral investment treaties (BITs) refer to ‘fair market value’ (FMV) 
as the appropriate measure of compensation for expropriation. 
For instance, the Singapore–Germany BIT states that, in the event 
of expropriation, there should be ‘just and equitable compensa-
tion which represents the fair market value of the investment 
expropriated’.2 

The treaties tend not to define FMV. FMV is a term that origi-
nates in the US tax system and is defined in somewhat different 
ways by different authorities, although the key features are com-
mon to many definitions. By way of example, the tribunal in Bear 
Creek v Peru defined FMV in a way consistent with the standard 
definitions as follows:3 

[T]he price, expressed in terms of cash equivalents, at which property 
would change hands between a hypothetical willing and able buyer and a 
hypothetical willing and able seller, acting at arms-length in an open and 
unrestricted market, when neither is under compulsion to buy or sell and 
when both have reasonable knowledge of the relevant facts.

The important features of FMV that are common to most defini-
tions, including those adopted by tribunals in investment treaty 
arbitration, are the following.
• FMV is the price paid in a transaction between hypothetical 

buyer and seller. This means that the particular circumstances 
of the actual owner of the asset are not reflected in the valu-
ation. For example, a business may be particularly valuable to 
its current owner due to synergies only that owner can derive. 
The incremental value of those synergies is not reflected under 
the FMV standard.

• FMV is the price paid in a hypothetical transaction, assum-
ing that the asset had been properly marketed and that the 
parties to the transaction are well informed. For example, it 
is not appropriate to discount a FMV valuation to reflect a 
forced sale.
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We note in passing that under most BITs, FMV is the relevant 
measure of compensation in the event of legal expropriation.4 
Many investment treaty claims concern illegal expropriation, for 
which the relevant standard of value is not defined in the BIT. 
In those circumstances, parties often refer back to the Chorzow 
Factory principle.

It is possible that the amount of money required to put the 
claimant in the position it would have been in but for an expro-
priation is different from the FMV of the expropriated asset. For 
example, an asset may have value to the claimant that others in 
the market would not be able to access, such as synergies, and so 
are not be reflected in FMV. This means there are circumstances 
in which the amount of damages appropriate under the Chorzow 
Factory principle will be different from the FMV of the business.

It is not uncontroversial that FMV is the appropriate standard 
of value in investment treaty disputes and the correct standard is a 
matter of law. 5 However, for the purposes of this article we assume 
it is the relevant measure.

Valuation methods in practice
In investment treaty arbitration, the following groups of valuation 
methods are often used to value businesses:
• income methods, such as DCF analysis, under which projec-

tions are made of the stream of cash flows a business will 
generate. That stream of cash flows is then discounted back to 
the valuation date at an appropriate rate;

• market methods, under which prices paid in transactions in 
businesses similar to the subject of the valuation are used to 
determine its value;6 and

• cost-based methods, under which the value of the subject asset 
is determined by reference to its cost.7

The value of a cash-generating asset essentially depends upon 
expectations about the size and timing of its cash flows in the 
future and the relevant risk those cash flows are exposed to. The 
appropriate valuation method in any particular circumstance will 
depend on considerations such as the nature of the asset and avail-
ability of relevant information.

In the remainder of this article, we focus on the relative appro-
priateness of DCF and cost-based valuation methods, which is 
often a source of dispute in investment treaty arbitration. As we 
explain further below, in our view, there is sometimes divergence 
between the views of tribunals in investment arbitration as to the 
usefulness of the DCF method and the views of those undertaking 
valuation practice outside the disputes arena.

DCF in practice
Under DCF analysis:
• a central estimate of the cash flows a business will generate 

over some explicit forecast period is prepared, which should 
take into account the growth opportunities and risks to which 
the business is exposed. Typically, some assumption is then 
made as to how those cash flows will grow after the explicit 
forecast period into perpetuity; and

• those expected future cash flows are discounted back to the 
valuation date, reflecting that a dollar in a year’s time is worth 
less than a dollar today, due to the time value of money (one 
could invest the dollar today over the next year and earn a 
return on it) and risk (uncertainty around the amount that 
the investor will ultimately receive; that is, the amount actu-
ally received could be more or less than a dollar). Typically, 
cash flows are discounted at the business’s opportunity cost 

of capital which should reflect the relevant risk in those 
cash flows.

This means that DCF analysis can, in principle, be applied to any 
cash-generating asset for which it is possible to prepare a cash 
flow projection. Cash flow projections can be adjusted to take 
into account all of the relevant characteristics and circumstances 
of the business. It is this flexibility that explains its common adop-
tion in valuation practice. The broad adoption of DCF analysis is 
illustrated by a 2014 survey of European valuation practitioners 
which showed that almost 80 per cent used DCF analysis in busi-
ness valuation.8

This flexibility extends as far as early stage businesses for 
which market valuation approaches are difficult to apply. Professor 
Aswath Damodaran of New York University’s Stern School of 
Business, who is often cited by valuation experts and tribunals 
in investment treaty disputes, argues that ‘Discounted cash flow 
models can be used to value [young or start-up] firms’.9 The 
widely read valuation textbook Valuation: Measuring and Managing 
the Value of Companies by McKinsey states ‘The best way to value 
high growth companies is with a classic DCF valuation. . .’.10

Perhaps the main drawback of DCF analysis is its sensitivity to 
uncertain inputs. To prepare a projection of a business’s cash flows, 
it is necessary to make numerous explicit assumptions about the 
future of that business and the markets it operates in. For example, 
it is necessary to form a view as to the rate at which cash flows 
will grow after the explicit forecast period, typically five to 10 
years after the valuation date. Anyone who has been involved in 
making budgets for their own practice can attest to the difficulties 
of forecasting accurately the financial performance of their own 
business over the next 12 months. Making a reasonable assump-
tion as to growth after five years’ time is commensurately more 
difficult. Nonetheless, the results of a DCF valuation are often 
sensitive to the assumption as to terminal growth.

That uncertainty of appropriate inputs is compounded in the 
case of early stage businesses where there is no track record of 
steady historical cash flow generation which can be used to cali-
brate projections of future cash flow. 

In our view, the fact that DCF analysis of an early stage busi-
ness can give rise to a range of outputs from a reasonable range 
of input assumptions does not undermine the case for seeking to 
undertake DCF analysis where the information allows. Rather, 
it demonstrates that the value of an early stage business is inher-
ently somewhat uncertain. In our view, it is generally preferable 
to perform DCF analysis and to compare its results to those of 
other valuation methods or to other evidence of value than to 
ignore it altogether.

Put another way, the fact that the results of DCF analysis are 
sensitive to uncertain inputs simply reflects that the value of a 
business is sensitive to uncertain future events. This can be dem-
onstrated by looking at the extent to which the share prices of 
even large, well-established businesses operating in stable markets 
can vary – sometimes substantially – over short periods of time. 

Cost-based valuation methods
There are circumstances in which the cost of an asset is a useful 
guide to its value. Cost-based valuation methods proceed from 
the intuitive proposition that someone would not pay more for 
something than it would cost them to build it themselves. If you 
were to buy a loaf of bread, it would be counter-intuitive to argue 
that the value of that loaf of bread immediately afterwards was 
anything other than the amount you just paid for it. 
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But the following day, that loaf of bread will be less fresh and 
its value may have declined. Alternatively, the baker’s oven may 
break, resulting in a local bread shortage and its value may rise. The 
bread may be served in a restaurant and sold on to a customer at 
a substantial mark-up to its cost. Or perhaps it will turn out that 
the bread was contaminated in the baking and it is now known 
to be inedible and worthless.

When considering the value of a business, or the value of 
a business asset, similar principles apply, although the analysis 
becomes more complicated. If an investor acquired an empty fac-
tory, then the day after the acquisition the amount paid for the 
asset is likely to be a good guide to its value.11 A year later its value 
may have changed – the investor may have installed machinery 
allowing the production of goods the investor has established a 
market for, causing its value to rise. Alternatively, the value of the 
factory may have fallen due to changes in the local market for 
industrial property. Or, in breach of the representations and war-
ranties in the sale and purchase agreement, the factory may turn 
out to have been built on contaminated land causing it to require 
to be abandoned and the factory to have no value.

Cost can therefore be a helpful indicator of value in circum-
stances where there have been limited changes either to the asset 
in question since it was acquired or in the market for the asset. 
In practice, those circumstances do not always arise and so cost is 
often not the most appropriate valuation methodology.

To put it in the terms of the FMV definition we cite above, 
a hypothetical buyer will focus on the value of the economic 
benefits they expect to arise from acquiring an asset. In many cir-
cumstances, the initial cost of that asset will not be a good guide to 
the value of those economic benefits. Consider an unexplored oil 
field purchased for US$1 million five years ago. In the interven-
ing five years, the oil price has doubled and petroleum engineers 
have established there are good prospects for the production of 
substantial quantities of oil from the field. A hypothetical buyer 
will likely focus on the quantity of the oil they can now expect 
to extract from the field and the price they can sell it at given oil 
price expectations today. The cost of that oil field five years ago is 
unlikely to be a good measure of its value today.

That is not to say cost should be ignored in valuation: if DCF 
analysis suggests a substantially different conclusion on the value 
of an asset to the amount that asset cost, the valuer should seek 
to understand whether there are good reasons for the divergence 
to exist, where the circumstances and available information allow. 
Having done so, the valuer should amend their valuation analysis 
if necessary. 

DCF and cost in investment arbitration
In our experience, DCF is relied on proportionately less by invest-
ment arbitration tribunals than in typical business valuation prac-
tice, and cost-based methods are relied on more. This is illustrated 
by PwC’s analysis of arbitration awards, principally those relating 
to investment treaty disputes, which showed that in the period 
1990 to 2017, tribunals used DCF as their primary approach to 
the quantification of damages in approximately 40 per cent of 
published awards and historical cost or wasted costs in around 
32 per cent.12 According to PwC, the rejection of the DCF meth-
odology has largely been in the cases where the tribunal ‘consid-
ered the result to be too uncertain or speculative’.13 These figures 
are in contrast to the prevalence of the two methods in valuation 
practice described above.

Tribunals appear to be particularly reluctant to rely on DCF 
analysis when the subject of the valuation has no history of 

operating profitably. In Metalclad v Mexico, in which the damages 
were to be assessed based on the FMV of a landfill operation, the 
tribunal rejected the use of the DCF methodology:14

•  Normally, the fair market value of a going concern which has a his-
tory of profitable operation may be based on an estimate of future 
profits subject to a discounted cash flow analysis.

•  However, where the enterprise has not operated for a sufficiently long 
time to establish a performance record or where it has failed to make 
a profit, future profits cannot be used to determine going concern or 
fair market value . . . .

Similarly, in Bear Creek v Peru, the tribunal noted that ‘there was no 
evidence to support a track record of successful operation or prof-
itability in the future’ and concluded that the project ‘remained 
too speculative and uncertain to allow [the DCF] method to be 
utilised’. The tribunal in Franck Charles Arif v Moldova stated that 
‘the DCF methodology is not appropriate for a business that never 
operated and where a satisfactory basis for its projected revenues 
has not been demonstrated. Use of a DCF methodology in these 
circumstances gives an excessively speculative outcome.’15 The 
tribunal in Rusoro v Venezuela laid out a list of criteria that must 
be fulfilled for DCF analysis to be appropriate, including that 
‘the enterprise has an established historical record of financial 
performance’.16

In summary, tribunals in investment arbitration appear to be 
somewhat more reluctant to rely on DCF analysis than do inves-
tors and corporate finance professionals. Tribunals appear to be 
particularly reluctant to do so when the investment in question 
has no track record of profitability.

Spotify: an illustration of the divergence between FMV and 
invested costs for a business with no track record of profitability
Spotify is a well-known music-streaming service based in 
Stockholm but which operates globally. It is fast-growing but cur-
rently makes substantial losses and has never made a profit at the 
level of earnings before interest, tax, depreciation and amortisation 
(EBITDA; a measure of profits commonly used in valuation) since 
starting operations in 2008.17 At the date of writing this article, 
equity analysts covering Spotify do not expect it to earn positive 
EBITDA before 2021. There are debates as to the extent to which 
consumers will be prepared to subscribe to music streaming ser-
vices and the amount they will pay, causing substantial uncer-
tainty as to the revenue and profits Spotify will ultimately be able 
to achieve.

Consider, for the purposes of considering the relevant valu-
ation issues only, a thought experiment in which the Swedish 
government decided to expropriate Spotify and foreign Spotify 
shareholders were to bring a claim under one of Sweden’s BITs. 
As we explain above, a number of investment treaty tribunals 
appear to have adopted a principle under which the appropriate 
measure of damages is wasted costs in circumstances in which a 
business does not have a track record of operating profitably. 

A hypothetical tribunal considering Spotify might therefore 
look to the costs invested in Spotify. According to the website 
Dealroom, Spotify has raised around US$2.6 billion from investors 
since its inception.18

However, Spotify’s shares happen to be listed on the New York 
Stock Exchange (NYSE). Transactions in shares on the NYSE 
are likely to be substantially similar to the hypothetical transac-
tion envisaged under the FMV standard we outline above. That 
means it is likely that the price those shares currently trade at is 
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a reasonable representation of their FMV at any particular point 
in time. On 26 March 2019, Spotify’s shares traded at US$138.02, 
implying a valuation of 100 per cent of the equity of Spotify of 
US$25.7 billion.19

The price of Spotify’s shares on the NYSE is set by investors 
buying and selling those shares. How do investors form their views 
as to the value of those shares? A review of investment research 
on Spotify, published by equity analysts, suggests that investors do 
indeed rely on DCF to value it, among other valuation methods. 

This means that a tribunal that adopted the principles as to 
the appropriateness of DCF summarised above and had decided to 
make an award of damages by reference to invested costs instead, 
would award 11 per cent of what is, effectively, the directly observ-
able FMV of the asset subject to expropriation.

In practice, of course, a tribunal seeking to determine the 
FMV of Spotify would be unlikely to ignore its listed share price.20 
However, businesses like Spotify exist that do not happen to be 
listed and indeed shares in Spotify itself were only listed on the 
NYSE in 2018. The example of Spotify therefore illustrates that 
invested cost can substantially underestimate the FMV of busi-
nesses, including those which have yet to generate a track record of 
profitability and whose financial outlook is substantially uncertain.

We note that a number of large technology businesses have 
been listed on stock exchanges or have raised money at substantial 
valuations in the US recently. If this trend continues, the issue of 
divergence between value and invested cost of loss-making busi-
nesses may increase in relevance, particularly if such businesses 
become the subject of investment treaty disputes. 

DCF, cost and certainty
As we understand it, under English law a claimant can choose 
to claim damages for a breach of contract as an ‘expectation loss’ 
or a ‘reliance loss’.21 Similar provisions exist under other forms 
of common law. An expectation loss award of damages should 
put the claimant in the position it would have been in but for 
the breach of contract – effectively it should do the same job as 
an award of damages under the Chorzow Factory principle, as we 
understand it.

However, English law recognises that in certain circumstances 
an expectation loss will be difficult to establish or prove. For the 
same reasons that a DCF can give rise to a broad range of results, 
an expectation loss calculation may depend on assumptions about 
uncertain variables.

In those circumstances, a claimant can elect to make a ‘reliance 
loss’ claim, under which it claims the costs wasted in reliance on 
the contract, rather than the profits it would have earned but for 
the breach. As McGregor on Damages puts it, in a reliance loss claim, 
‘a claimant is claiming not to be put into the position he would 
have been in had the contract been performed, but to be put into 
the position he would have been in had it never been made’.22

Similarly, it is sometimes argued in investment treaty disputes 
that the appropriate measure of damages should be damnum emer-
gens, or sunk investment costs, rather than the FMV of the asset 
expropriated.23

As we explain above, Professor Damodaran is an advocate 
of the use of DCF to value early stage businesses, in contrast 
to the approach often adopted by tribunals. However, Professor 
Damodaran recognises that the results of DCF analysis for early 
stage businesses will be uncertain – although that uncertainty is 
inherent in the early-stage business rather than just DCF analysis 
as a valuation technique:

It should be noted again that the question is not whether [currently 
loss-making early-stage businesses] can be valued – they cer-
tainly can – but whether we are willing to live with noisy estimates of 
value . . . much of this noise stems from real uncertainty about the future. 

This ‘noise’ is again illustrated by Spotify. On 7 February 2019, 
equity analysts at Morgan Stanley published research which val-
ued shares in Spotify at US$170, based in part on DCF analysis. 
However, they also prepared a ‘bear case’ valuation, in which they 
made less optimistic assumptions about Spotify’s future progres-
sion, of US$80, and a ‘bull case’ valuation with more optimistic 
underlying assumptions of US$275.24 The range of potential out-
comes of DCF analysis for Spotify is wide.

We sympathise with tribunals given the task of making 
awards of damages in relation to early-stage businesses where 
future prospects, and so value, are uncertain. In investment treaty 
arbitration this uncertainty is sometimes compounded due to 
the location of the relevant investment in a developing country. 
The attraction of awarding damages by reference to wasted costs 
which can usually be measured reliably is clear. It may be that 
the prevalence of cost-based damages awards in investment treaty 
arbitration arises because tribunals are not ‘willing to live with 
noisy estimates of value’.

However, as we explain above, cost might not be a good 
guide to FMV. An award of damages made by reference to wasted 
costs allows the tribunal to put the claimant in the position it 
would have been in had it never made the investment in ques-
tion with some certainty. It is less clear that such an award puts 
the claimant in the position it would have been in but for the 
expropriation of that investment with any more certainty than 
DCF analysis allows.

In our view as valuation experts, it may be helpful for parties 
to have in mind the distinction between the following arguments 
that damages should be awarded by reference to invested costs:
• an argument that FMV is the correct measure of damages, 

and that cost is the appropriate measure of FMV;25 and
• an argument that invested costs is the correct measure 

of damages.

Under the first argument, the question of the appropriateness 
of cost as a measure of FMV is a matter of valuation judgment. 
Under the second, the appropriateness of cost as a measure of 
damages is largely a matter of law.

Conclusions
DCF is a versatile valuation tool that can, in principle, be used to 
value any cash generating asset. It is widely deployed in practice. 
However, uncertainty as to the appropriate input assumptions 
gives rise to uncertainty in the results of DCF analysis. As we 
understand it, it is generally for the claimant to prove its loss and 
there are circumstances in which investment treaty tribunals have 
considered that the results of DCF analysis are not sufficiently 
certain for claimants to reach the appropriate evidential threshold 
to do so.

Invested costs are sometimes a poor guide to FMV. When 
considering the appropriateness of cost as a measure of FMV, 
valuers should consider the characteristics and circumstances of 
the asset in question, how those characteristics and circumstances 
have changed since acquisition and how the market for the asset 
has changed since acquisition.

There is a separate legal question as to whether FMV or 
invested costs should be the appropriate measure of damages 
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on which we offer no opinion. However, practically speaking, 
it is helpful to have the answer to this question in mind before 
embarking on a damages calculation.

In our view, it is best practice to seek all available valua-
tion evidence in relation to an asset. Depending on the asset, 
the circumstances and the information available, that evidence 
may include DCF analysis, cost, market valuation evidence and 
evidence arising from transactions in the subject matter of the 
valuation itself. Having done so, the valuer should seek to arrive 
at valuation conclusions that are consistent with the evidence.

The authors would like to thank Somya Sharma of FTI Consulting in 
New Delhi for her assistance in the preparation of this chapter.

The views expressed in this article are those of the authors and not neces-
sarily the views of FTI Consulting, its management, its subsidiaries, its 
affiliates or its other professionals.
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cost of acquiring or constructing it, and other asset-based valuations 

that can be more sophisticated and take into account the market 

or replacement value of the underlying assets rather than simply 

their	cost.	We	confine	this	article	to	a	consideration	of	‘cost-based’	

valuation	methods.	Our	colleagues	Mark	Bezant	and	David	Rogers	

contributed a useful chapter to GAR’s The Guide to Damages in 

International Arbitration	titled	‘Asset-Based	Approach	and	Other	

Valuation Methodologies’, which considers other forms of asset-

based valuations in more detail.

8	 Bancel	and	Mittoo:	‘The	Gap	between	Theory	and	Practice	of	

Firm	Valuation:	Survey	of	European	Valuation	Experts’,	2014.	The	
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