
The ‘Modern’ DCF Valuation  
Approach: Theory Versus Practice  

	— The only difference between the standard DCF 
approach and the ‘Modern’ DCF approach is in the 
way each method adjusts for systematic risks. While 
the standard DCF approach adjusts for these risks via 
the discount rate applied to expected cash flows, the 
‘Modern’ DCF approach directly adjusts the expected 
cash flows for risk and then discounts them at the risk-
free rate. 

	— The main theoretical appeal of the ‘Modern’ DCF 
approach is that it can, in principle, allow a valuer to 
rely on market signals, notably observed prices for 
futures contracts, to adjust a valuation for systematic 
risks. However, this relies on the existence of a liquid 
market for such futures contracts. In practice, futures 
contracts for commodities are not liquid beyond a few 
years, and there are no futures markets at all for many 
of the inputs which affect a project’s or company’s 
cash flows.

	— Standards of value used in damages assessments 
in arbitration typically explain that the valuation 
approach should reflect the inputs and assumptions 
that would be adopted by market participants. This 

is problematic for the ‘Modern’ DCF approach which, 
despite existing for around six decades, does not 
appear to be commonly used.

What is meant by the ‘Modern’ DCF? What makes this 
valuation approach potentially appealing, in theory?

What are some relevant factors to consider when 
evaluating a valuation performed using the ‘Modern’ 
DCF approach? How does theory pan out in practice 
when it comes to implementation? As this method is 
not commonly used by market participants to value 
companies or projects, what relevance can this have to 
common damages assessments such as ‘market value’ 
and ‘fair market value’?

Income Approaches: Standard or Modern?

Under the income approach, the value of an asset is 
determined by reference to the present value of the 
future income stream that is expected to be generated 
by the asset.1  

In the most commonly used income approach, the 
standard DCF approach, the valuer forecasts the expected 
(that is, probability weighted) future cash flows and 

The ‘Modern’ Discounted Cash Flow (‘DCF’) approach came to the arbitration community’s 
attention following the $4.1 billion Tethyan v Pakistan award issued in 2019. Like the standard 
DCF approach, the ‘Modern’, or certainty equivalent DCF approach is an income-based 
valuation approach, but how do the two methods differ and does the ‘Modern’ DCF approach 
actually have any real benefits?
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First, the term is sometimes used to encompass the 
incorporation of an additional concept, real options, 
into a valuation.4 Real options can be defined as 
management’s ‘opportunities to modify projects as 
the future unfolds’.5 As an example of a real option, the 
manager of an oil well may be able to shut-in (stop) 
production when oil prices decline and restart production 
if oil prices subsequently increase. In fact, real options can 
be used to complement any income approach, including 
one performed using the standard DCF.6 In other words, 
the use of real options is not a necessary element of a 
‘Modern’ or certainty equivalent DCF, and real options can 
be used in other contexts.

Second, the term is sometimes used to encompass 
adjustments made to expected cash flows to account for 
asymmetric risks.7 An example of an asymmetric risk is 
the risk of a blowout of an oil well. In fact, asymmetric 
risks, or indeed any other risks that are not systematic, 
should be reflected in the expected cash flows under any 
income approach, including the standard DCF.

Ultimately, the only difference between the ‘Modern’ 
or certainty equivalent DCF and the standard DCF 
approaches is in the way they adjust for systematic risks.

Theoretical Appeal of the Certainty Equivalent DCF

According to the International Financial Reporting 
Standards (IFRS), both the standard DCF and the certainty 
equivalent DCF can in theory be used to assess the fair 
value of a project or company.8  

To present the theoretical appeal of the certainty 
equivalent DCF, it can be helpful to consider the 
arguments presented to the tribunal in Tethyan v 
Pakistan. In particular, the claimant’s expert, who put 
forward a valuation based on this approach, argued that 
the certainty equivalent DCF can resort to ‘very good 
market signals as to how the market values [systematic] 
risks’.9 While the claimant also submitted that this method 
more accurately accounts for asymmetric risks and can 
incorporate management’s flexibility, we focus on the 
reference to market signals since, as described above, 
these other purported benefits are in fact not unique – or 
necessary – features of the certainty equivalent DCF.

The reference to market signals is to the price of futures 
contracts. Futures contracts are often cash-settled but 
can involve a commitment to sell, or purchase, a given 
number of units of a product at a contractually agreed 
future date at a certain price. The use of such contracts 
eliminates the uncertainty in the price at which the 
predetermined number of units can be sold at the future 
date. Therefore, the prices of futures contracts could, in 

discounts these at a risk-adjusted discount rate that 
reflects both the time value of money (through the 
risk-free rate) and the systematic risks attached to them 
(through the incorporation of a risk premium).

An alternative approach is to directly adjust the expected 
future cash flows for systematic risks and discount these 
risk-adjusted cash flows at a risk-free rate that reflects 
only the time value of money. Under this approach, the 
expected cash flows are replaced with their ‘certainty 
equivalents’. In terms of financial economics, the concept 
of a certainty equivalent refers to the certain, risk-free, 
pay-off that would make a risk-averse investor indifferent 
between opting for either the certain pay-off or a higher 
expected pay-off that is subject to risk.2 In other words, 
this alternative approach is based on the principle that a 
risk-averse investor would be indifferent between owning 
the subject asset with its expected cash flows and owning 
an alternative asset with lower but certain cash flows.

In both cases, the adjustment is made in respect of 
systematic risks, meaning those risks which cannot be 
diversified away (for example, some of the oil price risk 
associated with the value of an oil well cannot be fully 
diversified away by holding a broad portfolio of assets 
and, therefore, is a systematic risk). According to financial 
theory, the market does not compensate investors for 
taking on risk that can be diversified. 

This alternative approach described above goes by 
various names, including the ‘Modern’ and the ‘certainty 
equivalent’ DCF – we prefer the latter terminology as it is 
more descriptive of the approach itself. The term ‘Modern’ 
DCF is also more open to misinterpretation, considering 
that, as far as we are aware, this method has been 
discussed in academic circles since at least the 1960s.3 

The term ‘Modern’ DCF is sometimes used to encompass 
more than just the methodology described above, 
whereby the subject asset’s expected cash flows are 
replaced with their certainty equivalents and then 
discounted at a risk-free rate.
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theory, allow valuers to rely on market signals to assess 
certainty equivalent future prices of certain traded 
commodities. These, in turn, could be used to estimate 
certainty equivalents of select components of an asset’s 
net cash flows.

The claimant’s expert in Tethyan v Pakistan also referred 
to a 2012 letter from the Special Committee of the 
Canadian Institute of Mining, Metallurgy and Petroleum 
on the Valuation of Mineral Properties (CIMVal) to the 
International Valuation Standards Council (IVSC). In this 
letter, CIMVal explains that its members generally use an 
income approach ‘where there is sufficient information 
available to estimate future cash flows generated by a 
metals-related investment’,10 and describes the standard 
DCF and the certainty equivalent DCF as two income 
approaches used to value these investments.

CIMVal points to two reasons a valuer might use the 
certainty equivalent DCF. First, it allows for the use of 
targeted risk adjustments for different components of 
the net cash flows.11 Second, CIMVal considers one reason 
the certainty equivalent DCF may be used for long-life 
assets is because it does not assume that risk compounds 
constantly over time.12 However, academics and CIMVal 
acknowledge that, in principle, the standard DCF 
approach can be adjusted to deal with both these issues, 
if that were to be desired by the valuer.13

Therefore, the main appeal of the certainty equivalent 
DCF, relative to other income approaches, is that, in 
theory, it can allow a valuer to rely on market information 
to adjust expected cash flows for systematic risks. 
However, what are the practical challenges with 
achieving this?
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Challenges of Implementing the Certainty 
Equivalent DCF in Practice

Futures contracts are most prevalent in commodity 
markets. Hence some valuers propose that the certainty 
equivalent DCF can be used to value commodity assets, 
including projects in the resource and power sectors.14 In 
other sectors (for instance, hospitality), such contracts 

are generally not available to eliminate systematic risks of 
select cash flow components. Therefore, in the following 
discussion, we focus on resource projects.

The first challenge with using the certainty equivalent 
DCF approach is that resource projects typically have a 
lifespan of several years to a few decades. This can be 
substantially longer than the maturity of liquid futures 
contracts. There is often no market, let alone a liquid 
market, for futures contracts beyond a few initial years. 
This is illustrated in the table below, which shows the 
average daily traded value of front month and longer 
maturity futures contracts for different commodities. 

Table 1: Futures contracts, average daily value of contracts traded in 2021/22 ($ million)

Commodity 1 month 1 year 2 years 3 years 4 years

Oil 15,861.8 356.8 52.4 6.4 1.0

Copper 2,274.9 49.5 14.7 1.8 0.7

Aluminium 1,367.8 33.6 3.2 0.4 0.0

As Table 1 shows, liquidity drops off steeply the further 
out the maturity of the futures contract. For example, at 
the date of this exercise, there was limited traded value 
in futures contracts with expiry beyond three years for 
oil and copper and beyond two years for aluminium. In 
addition, in all three commodities analysed, the value 
of the futures contracts traded with expiry in one year 
and thereafter was dwarfed by the value of one-month 
contracts, which some analysts use to assess spot prices. 
In such illiquid markets, prices may not act as reliable 
market signals. Further into the future, there is often no 
market for futures contracts at all.

As a result, valuers using this approach must resort to 
projecting certainty equivalent prices forward (often for 
most of the duration of the DCF analysis), for instance 
by extrapolating from (illiquid) long-term futures 
and forward prices or by adjusting long-term price 
forecasts. These forecasts will necessarily involve the 
valuer’s judgement.

As an illustration of this issue, in Tethyan v Pakistan, 
the claimant’s expert relied on the forward curve for 
commodity prices and extrapolated prices beyond this 
to estimate certainty equivalent cash flows for years 
extended into the future. The tribunal observed that 
‘[i]t is undisputed that there is no market pricing of 
the systematic risk extending over a 56-year mine life’. 
To account for this, the tribunal in that case applied a 



residual risk reduction of 25% to the claimant’s expert’s 
assessment of the project’s cash flows to adjust for this 
long-term pricing risk.15 

Furthermore, resource projects’ future production 
and sales volumes are usually uncertain, often highly 
uncertain in early-stage projects, and these volumes 
may have a significant systematic risk component. For 
example, companies may ramp up resource production 
during periods of high commodity prices and slow down 
production during periods of low prices. To the extent 
that there are systematic risk components to forecast 
future production, a valuer using the certainty equivalent 
DCF should also adjust expected cash flows for these risks 
when arriving at the certainty equivalent cash flows.

Another challenge related to relying on futures contracts 
for commodity prices is that such contracts relate to 
a particular commodity (of a particular standard) at a 
particular delivery location. Therefore, there may be a 
mismatch between the commodity used in the project 
and that underpinning the futures contract.

However, a much more significant challenge with the 
implementation of this approach is that, in addition to 
adjusting cash flows for revenue pricing and volume risk, 
a valuer using the certainty equivalent DCF needs to 
adjust the other components of net cash flows for other 
sources of systematic risk. For instance, resource projects 
are prone to delays and capital expenditure cost overruns. 
According to studies,16 73% of large oil and gas projects 
take longer to complete and 64% of large mining projects 
suffer cost or schedule overruns – or both. To the extent 
that there are systematic risk components to any such 
delays and cost overruns, a valuer using the certainty 
equivalent DCF should adjust expected cash flows for 
these risks when arriving at the certainty equivalent cash 
flows. As an example, initial capital expenditure may 
include significant labour costs, and those costs may have 
a systematic component.

A valuer also needs to account for any systematic risks 
associated with the various components of costs in a 
resource project. Although futures contracts may exist 
for some of these components, such as the price of steel, 
markets for these contracts are also illiquid beyond a 
few years. For the remaining components, such as labour 
costs and taxes, futures contract prices are not available. 
These costs can be substantial and are subject to change, 
particularly over long periods, and these changes may 
also have a significant systematic component to them. 
These cash flow components will need to be adjusted for 
in arriving at certainty equivalent cash flows, without the 
possibility of relying on any market signals.

As a result, when estimating certainty equivalent cash 
flows as part of a certainty equivalent DCF, it is not 
possible to rely solely on market evidence provided by 
futures prices. Rather, the valuer will need to make further 
assumptions which will invariably involve substantial 
judgement. This is recognised in the CIMVal letter, in 
which CIMVal states that ‘[a] residual risk adjustment may 
be necessary to adjust previously risk-adjusted cash flows 
for risks not explicitly recognized in the model before a 
final adjustment for the time value of money.’17

Therefore, although the certainty equivalent DCF’s 
proposition of relying on market signals to adjust 
expected cash flows for systematic risks is appealing 
in theory, in practice these market signals are often 
unavailable for large components of an asset’s expected 
net cash flows. Adjusting such components to assess their 
certainty equivalent values typically requires substantial 
judgement by the valuer, as there is often little or no 
evidence available of what an appropriate adjustment 
would be.

The choice of valuation approach is not performed in 
a vacuum. Rather, valuers will consider what the best 
valuation approach to apply is, given the evidence 
available and the specific circumstances that apply to 
each case. According to the IFRS, whether the certainty 
equivalent DCF or the standard DCF should be applied 
‘will depend on facts and circumstances specific to the 
asset or liability being measured, the extent to which 
sufficient data are available and the judgement applied’.18

While the standard DCF also requires judgement by the 
valuer when assessing the risk premium to apply to the 
discount rate, the judgement required in this respect 
is usually to assess how much weight should be put 
on different pieces of available market evidence. For 
example, some valuers estimate the equity market risk 
premium using the historical performance of equity 
compared to government bonds. Other valuers use 
current market prices and forecasts to estimate an 
implied future equity risk premium. The equity market 
risk premium is then generally multiplied by the ‘beta’, 
which valuers typically estimate using the correlation 
between the historical returns on equity of similar 
companies and the historical returns of the market as 
a whole, although different valuers may calculate this 
differently (for example, using different market indexes, 
time periods and time intervals).

Therefore, the theoretical ability to adjust for systematic 
risk based on market signals under the certainty 
equivalent DCF is, in practice, unlikely to constitute a real 
benefit which reduces the need for valuer judgement 
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in this methodology relative to the judgement required 
when using the standard DCF approach.

Lack of Use of the Certainty Equivalent DCF by 
Market Participants

Market value and fair market value are standards of 
value commonly used in international arbitration. The 
International Valuation Standards (‘IVS’) define ‘market 
value’ as ‘the estimated amount for which an asset or 
liability should exchange on the valuation date between 
a willing buyer and a willing seller in an arm’s length 
transaction, after proper marketing and where the parties 
had each acted knowledgeably, prudently and without 
compulsion’.19 This is broadly similar to the OECD and 
US IRS definitions of ‘fair market value’ and the IFRS 
accounting standards definition of ‘fair value’.20

Market value and fair market value should reflect the 
price agreed ‘between a willing buyer and a willing seller 
in an arm’s length transaction’.21 The IVS explain that 
to assess market value using an income approach, a 
valuer should use ‘inputs and assumptions that would 
be adopted by [market] participants’.22 It follows that a 
relevant factor when evaluating a valuation in the context 
of an assessment of (fair) market value is whether a 
valuer’s approach reflects the inputs and assumptions 
that market participants would adopt in the same 
circumstances. When this is not the case, it is more likely 
that the subject valuation may not reflect what willing 
parties would have agreed to in the market.

A potential drawback of the certainty equivalent DCF 
approach, when used to assess market value or fair 
market value, is that it does not appear to be widely 
used by market participants when valuing companies 
or projects.

In Tethyan v Pakistan, the claimant’s expert pointed 
to one transaction in the mining industry in 
which it was applied.23 However, according to the 
respondent, this transaction was described in the 
press as ‘the worst mining deal ever’.24 Therefore, 
it is not clear that this transaction truly reflected 
the ‘inputs and assumptions’ normally adopted by 
market participants. We are not aware of any other 
transactions in which the certainty equivalent DCF was 
used in mining or in any other sector.25

In Tethyan v Pakistan, in response to the respondent’s 
argument that the certainty equivalent DCF is not used 
in the mining industry, the claimant’s expert referred 
to the 2012 CIMVal lette26 where CIMVal identifies both 
the certainty equivalent DCF and the standard DCF as 
appropriate income approaches to value metals-related 

investments where sufficient information is available to 
estimate future cash flows, and discusses why a valuer 
might use the certainty equivalent DCF. However, in this 
letter CIMVal does not suggest that this approach is widely 
used by market participants.27

Additionally, we are not aware of any surveys that discuss 
the assumptions adopted by market participants in the 
certainty equivalent DCF, which may reflect that this 
approach is relatively uncommon.

In our experience, when a market participant has used 
an income approach to value an asset, this has involved 
the use of the standard DCF approach. There are also 
many surveys documenting the assumptions used by 
valuers and managers when assessing the risk-adjusted 
discount rate that is used in the standard DCF approach28 
illustrating the ‘inputs and assumptions’ that are being 
adopted in practice by market participants.

The relative use of the standard DCF and certainty 
equivalent DCF among market participants is reflected in 
their relative use in arbitration. In the 24 publicly available 
arbitration awards of damages of more than $100 million 
recorded on the ‘italaw’ website,29 of the 14 awards that 
identified the chosen valuation approach, 11 cases used 
the income approach.30 All 11 of those awards relied on 
the standard DCF rather than other income approaches.31 
Other than Tethyan v Pakistan,32 we are not aware of any 
case in which the certainty equivalent DCF was relied on 
in some capacity when awarding damages.

The suitability of different income approaches depends 
on the available evidence and specific circumstances of 
each case. The evidence of the limited use of the certainty 
equivalent DCF by market participants, relative to the 
standard DCF, suggests that in most cases the specific 
circumstances and available evidence might better 
support a standard DCF approach.33 The limited use of the 
certainty equivalent DCF does not appear to be explained 
by the purported recency of this methodology, since 
this approach has co-existed with the standard DCF for 
around six decades.

Final Thoughts

The main appeal of the certainty equivalent approach 
is that, in theory, it can allow a valuer to rely on market 
information to adjust expected cash flows for systematic 
risks, such that these risk-adjusted cash flows can then 
be discounted at the risk-free rate. This approach differs 
from the standard DCF, the most commonly used income 
approach, in which the systematic risk is accounted for 
by applying a risk premium to the discount rate, which is 
then applied to the expected cash flows. 
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However, this benefit is really only applicable in theory 
and not reality. In most circumstances, the information 
that would allow a valuer to rely on market signals to 
adjust all the components of a project’s or company’s 
expected net cash flows for systematic risk is usually 
unavailable or incomplete. As a result, valuers may need 
to use their judgement to make assumptions for which 
there is often little or no market evidence. Although 
valuers applying the standard DCF will also need to rely 
on judgement to assess the appropriate risk premium, 
that judgement will usually involve deciding what weight 
should be applied to several different pieces of available 
market data.

Standards of value commonly used in damages 
assessments in arbitration, such as fair market value 
and fair value, explain that the valuation approach 
should reflect the inputs and assumptions that would be 
adopted by market participants. This may be problematic 
for the certainty equivalent DCF approach because this 
method does not appear to be commonly used by market 
participants to value companies or projects. It may 
be difficult, therefore, to assess whether the certainty 
equivalent assumptions used by a valuer would in fact 
reflect those of market participants. Despite co-existing 
with the certainty equivalent DCF for around six decades, 
the standard DCF remains much more commonly used by 
market participants, including in the industries that are 
in theory well suited to the application of the certainty 
equivalent DCF – namely oil and gas, mining and power.

CASE STUDY
 

Usze of the certainty equivalent DCF in 
Tethyan v Pakistan

The Tethyan v Pakistan award, in which the tribunal 
awarded $4.1 billion in damages,34 arose from 
a dispute between Pakistan and Tethyan, an 
Australian mining company, in relation to a mining 
licence application by Tethyan.35

The tribunal in this matter expressed a preference 
for an income approach, stating ‘the Tribunal is 
convinced that in the particular circumstances of 
this case, it is appropriate . . . to determine [the 
claimant’s] future profits by using a DCF method’.36

The claimant’s expert used a certainty equivalent 
DCF to assess damages.37 The tribunal observed 
that it had ‘not been provided with a traditional 
[standard] DCF calculation by either Party, or 
any other income-based calculation’ besides the 
claimant’s expert’s certainty equivalent DCF.38 The 
tribunal therefore had to decide whether to rely on 
the claimant’s expert’s certainty equivalent DCF or 
to use an alternative to the income approach.

The tribunal decided to rely on the certainty 
equivalent DCF prepared by the claimant’s expert. 
However, the tribunal introduced further ‘residual 
risk adjustments’ to the certainty equivalent cash 
flows for systematic risks, which it considered 
had not been ‘fully captured in the available 
market data’ and the extrapolation of such 
data.39  In particular, the tribunal concluded that 
‘it is likely that a buyer would have assigned a 
price to assuming this long-term risk by reducing 
its expectation of the cash flows’. The tribunal 
therefore reduced the cash flows assessed by the 
claimant’s expert by 25%, leading to a reduction in 
value of $2,430 million (about 60% of the tribunal’s 
pre-interest award of $4,087 million).40 

A previous version of this article was published in the Global Arbitration Review 
Guide to Damages in December 2022.
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