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The unprecedented fluctuation in energy and precious and industrial metals prices in the last five years has been a significant catalyst
for the flood of resource extraction-related international arbitration
cases during that time. Of particular note are the current international arbitration cases filed involving sovereign governments
expropriating declared commercially viable oil and gas and mining
concessions from their consortium partners, and disputes between
majority and minority shareholders or joint venture partners in the
development of such concessions.
In the face of these dramatic price fluctuations, a number of
countries with undeveloped oil and gas resources such asVenezuela,
Argentina, Equatorial Guinea,Algeria,Angola, Ecuador, Kazakhstan,
Russia and others, have sought to adjust the terms of production
sharing agreements.1 This has been accomplished in a number of
ways including the imposed ‘additional profits taxes’ or ‘windfall
profits taxes’ on profits above a certain level, nationalisation of the
sector or type of business by increasing state participation or imposing further limitations or controls on private participation; and
modifying the terms and conditions of the granting instruments.2
A similar trend has occurred in the mining industry where the price
of resources had increased substantially, and sovereign governments
who had issued mining licences sought to renegotiate, rescind or
reassign those licences, or similarly applied some form of a windfall
profits tax.3
Recent international arbitrations related to the alleged expropriation of resource development investments by sovereigns as well
as disputes between joint ventures partners over development of
oil and gas and mining concessions have highlighted an intriguing
valuation issue: what is the appropriate method to value start-up
resource development companies or projects which have very little
or no production history? A number of cases filed in the past couple
of years fit this profile, including: ConocoPhillips Company et al v Venezuela,4 Chinese Petroleum Company v Bolivian Republic of Venezuela,5
and Anadarko Algeria Company LLC (US) v Sonatrach (Algeria).6,7
Resource development companies are particularly susceptible
to expropriation or disputes between development partners in the
early stages of production. This is because the cost and risks of
exploration and development licences for concessions such as oil
and gas or mining resources are largely ‘front-end loaded’. Once
a project is declared commercially viable and the infrastructure
is in place to produce the oil, gas or raw ore and transport it to
market, the exploration risk has passed and most of the significant
capital development costs have already been incurred, presenting an
opportune time for a state government or licence holder to attempt
to renegotiate the terms of previous agreements.
This article will seek to explore the proposition of valuing early
stages resource development projects or entities for the purposes
of awarding damages in an international arbitration case. We will
consider the concept of fair market value, and examine appropriate valuation methodologies to compensate an injured party in
the context of an international dispute. We will also provide some
discussion of a select number of decisions of past arbitration cases
and the valuation approaches that were endorsed therein.
www.GlobalArbitrationReview.com

It is a widely accepted principle that any award to a claimant
should, as far as is possible, wipe out all the consequences of the
illegal act and reestablish the situation which would, in all probability, have existed if that wrongful act had not been committed.8
The right to reparation is a well established concept in international
arbitration having its roots in the well-known, oft-referenced case
involving Chorzów Factory before the Permanent Court of International Justice (PCIJ), in which the court held: ‘it is a principle
of international law that the breach of an engagement involves an
obligation to make reparation in an adequate form.’9 It is within
the tribunal’s discretion to determine the best way to reach this
objective. Various measures of compensation have been awarded
including; investment costs incurred, the amount of dividends that
could have been received absent a wrongful act,10 variations of fair
value which provide the benefit of hindsight to the injured party,
and others. A full discussion of all of these approaches, however, is
beyond the scope of this article.11 In this article we will focus on
the most widely accepted valuation approaches for determining
damages in cases involving resource extraction.
‘Fair market value’ is arguably the most well-known standard of
value and is commonly applied in judicial and regulatory matters. It
is also the standard of value which is sought in most commercial and
investment treaty arbitrations. The American Society of Appraisers defines fair market value as: ‘The 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 arm’s 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.’12
In a number of international arbitration cases the standard of
fair market has been rejected where no expropriation was found
and damage was done to productive assets. However, there are also a
number of non-expropriation cases where arbitral tribunals elected
to use the concept of fair market value in determining economic
damages.
Assuming fair market value is the appropriate compensation
being applied, the method or methods for assessing fair market
value must be selected.There are three generally accepted methods
of determining the fair market value of a business or a business
opportunity as a going concern: the income approach, the market
approach; and the asset or cost-based approaches.
Income approach

Under this approach the value of an asset or resource is determined
based on the future economic benefits that it is expected to generate, taking into account the risks of achieving those economic
benefits. The primary methodology under the income approach
is the discounted cash flow (DCF) method. The DCF method
involves estimating future after-tax discretionary cash flows, on a
year-by-year basis, and discounting the cash flow estimates to their
present value, as at the valuation date, using an appropriate riskadjusted rate of return.
This method is highly dependent upon the reasonableness of
11
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the forecasts employed. In valuing resource based businesses or
assets, especially those with little to no historical financial results, it
is very difficult to accurately forecast the future economic benefits.
Thus, it is crucial that the valuator conducts an objective, detailed
review of any forecasts or projections used in a DCF analysis to
ensure they are reasonable and that the assumptions employed are
appropriately supported.
Market approach

Under market-based methodologies, information from comparable
transactions or other information from the marketplace is assessed
to determine fair market value. For the results of this approach to
be reliable, the market-based information must relate to comparable
resource properties at comparable stages of development.
Historical transactions involving the subject property may provide the best information as to the fair market value of a given
resource property, although the details surrounding any such
transactions must be assessed to determine whether they met the
definition of fair market value. That is, to provide an indication of
value a past transaction must have been (at a minimum) between
willing and informed arm’s length parties. Further, since value is
determined at a point in time, any changes in market conditions
(ie, price changes of the underlying resource) or changes in the
resource itself (in terms of its stage of development or the confidence in the quantity or quality of the underlying resources) must
be considered before a historical transaction is applied or used as a
primary valuation approach.
Asset or cost-based approaches

Generally, under asset-based valuation approaches, value is determined solely on the market value of the assets of the business entity,
net of its liabilities, without consideration of its capacity to generate
future earnings. Under a cost-based approach, the costs incurred to
develop the asset or resources are assessed as a measure of the value
of the asset or resource.
Of the three principal valuation approaches detailed above, the
DCF methodology is the most widely adopted because it emanates
directly from the fundamental financial principle that the value of
a business (or an asset or resource) is equal to the future cash flows
produced by that business or asset, discounted to a present value at
an appropriate rate of return which reflects the risks of realising the
estimated future cash flows. Relating back to the concept of restoring the injured party to the position that they would have enjoyed
absent the wrongful act, Jones, Tyler and Deutsch indicate that,
‘[c]ompensation that fails to make up for the loss of those future
cash flows is inadequate.’13 In fact, an annual survey conducted
by the Society of Petroleum Evaluation Engineers reveals that 90
per cent of the respondents which were made of up of producers,
consultants and bankers, use the DCF methodology in evaluating
investment opportunities, though the approaches to applying a discount rate varied widely.14 Further, according to InternationalValuation Standards,’[t]he method most commonly used by businesses
for investment decision-making with the Extractive Industries
is net present value analysis/discounted cash flow analysis (NPV
analysis/DCF analysis).’15
This is not to imply that other valuation methods should not
be attempted or should be summarily discarded. A proper valuation should consider each of the principal valuation approaches,
discarding them only if they are not relevant to the specific circumstances of the business being valued or if sufficient reliable information to perform them is not available. Divergent results from the
application of two valuation methods in particular need to be
re-examined and reconciled to determine the most accurate
presentation of value. As Mark Kantor points out, ‘[v]aluation
12

methods are often complementary. If the valuations reached by two
methodologies are widely inconsistent with each other, that can be
a strong signal that something is awry. If several valuation methods
produce consistent results, arbitrators can take greater comfort from
the valuations.’16
In general, however, provided that an oil and gas or mineral
property has been sufficiently evaluated such that reliable data is
available relating to expected future costs and projections of production and revenue, the DCF method of valuation will provide
the most accurate indication of the future value of the investment.
Other valuation methods in this respect have both significant limitations and impediments in their application. Valuation methods
based on an asset-based methodology for example, which derive
value from the replacement values or even book values of assets,
do not properly represent the anticipated value and risks that the
investors are likely to experience from the investment. Historical
investments in a resource property may have no resemblance in
fact to the anticipated future cash flows that are projected from
this property.
Looking to a market-based valuation method, on the other
hand, would provide a reasonable indication of the fair market value
of a resource-based investment such as in oil and gas or mining.
The difficulty with this method however, is that finding a publically available comparable sale or company which is truly comparable is notoriously difficult. Most often, a roughly comparable
transaction can provide a sanity check, confirming that the values
resulting from a discounted cash flow are reasonable, but again, the
most accurate indication of future value, assuming realistic inputs is
derived from the DCF method of valuation.
When dealing with mining properties valuators must be familiar
with the valuation standards for mineral assets that have been promulgated by internationally recognised organisations. The principal
standard setting bodies for mining resources include the Canadian
Institute of Mining Metallurgy and Petroleum (CIM), the South
African Mineral Assets Valuation Working Group (SAMVAL) and
the Australian Institute of Mining and Metallurgy (AusIMM).The
valuation codes of these organisations are the CIMVAL Standards
and Guidelines,17 the SAMVAL Code18 and the VALMIN Code19
(Australia). Generally, there is conformity among these three major
international mineral asset valuation codes. The three generally
accepted valuation approaches for mineral properties in the SAMVAL, CIMVAL and VALMIN standards are the methods indicated
above (ie, income approach, market approach and asset approach).
According to these valuation codes in the formal valuation of
a mineral property the approach selected depends on the stage of
development of that property. The four main categories of development under the CIMVAL code include: 20
•	exploration properties involve a mineral asset that is being
actively explored for mineral deposits but for which economic
viability has not been demonstrated;
•	mineral resource properties are mineral properties which contain a mineral resource that has not been demonstrated to
be economically viable by a feasibility study or prefeasibility
study;
•	development properties are mineral properties that are being
prepared for mineral production and for which economic feasibility has been demonstrated by a feasibility study or a prefeasibility study but which is not yet financed or under construction;
and
•	production properties are mineral properties with an operating
mine, with or without a processing plant, which has been fully
commissioned and is in production.
Under the CIMVAL and SAMVAL the primary approaches are
The Arbitration Review of the Americas 2011
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classified as to their appropriateness based on the above noted categories (ie, stage of development).21 The following table provides
summary of the appropriate methodologies for the various stages of
development of a mineral property per the CIMVAL standards:
Valuation

Exploration

Mineral
Resource

Development

Production

Approach

Properties

Properties

Properties

Properties

Income

No

In some
cases

Yes

Yes

Market

Yes

Yes

Yes

Yes

Cost

Yes

In some
cases

No

No

According to the CIMVAL, subject to the stage of development,
the discounted cash flow methodology is ranked as a primary methodology, is very widely used and is generally accepted in Canada
as the preferred method.22 According to the SAMVAL code the
DCF method is identified as the most acceptable and most widely
used approach for development properties, mining properties and
economically viable dormant properties.23
Therefore, as is the case with oil and gas properties that are
determined to be commercially viable, mining resources at the
‘development property’ stage for which economic feasibility has
been demonstrated, but production has not yet started, the DCF
method is deemed appropriate by the major international mineral
asset valuation codes.
It is clear that applying the DCF valuation method to a start-up
enterprise with little or no historical performance data is a challenging exercise and the results are only as reliable as the underlying
data and assumptions.This is because the base year of a discounted
cash flow is often derived from the considered combination of past
performance and expectations of how the future will impact and
influence the future cash flows. Some view DCF analyses based on
companies with little to no historical performance data to be ‘open
to legitimate skepticism.’24 This is due to the fact that historical
financials demonstrate what has been accomplished by a particular
entity given the constraints of industry, business model, local geographical conditions, etc. A past record of historical profitability is
often regarded as the best evidence that a company or investment
is capable of generating a profit.
The preference for a proven track record has been clearly demonstrated, where historical performance has often been considered
to be critical evidence that the projections on which a DCF analysis is based are reasonable. Tribunals have developed a concept of
‘going concern’, not only in the traditional accounting sense of a
business which will continue to operate as a business (as opposed to
having its assets liquidated on a piecemeal basis), but to mean additionally an entity that has several years of historical profitability.
As noted in the Metalclad v Mexico25 decision:
…[w]here 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. In
Sola Tiles, Inc. v. Iran (1987) (14 Iran-U.S.C.T.R. 224, 240-42; 83
I.L.R. 460, 480-81), the Iran-U.S. Claims Tribunal pointed to the
importance in relation to a company’s value of “its business reputation
and the relationship it has established with its suppliers and customers”.
Similarly, in Asian Agricultural Products v. Sri Lanka (4 ICSID Reports
246 (1990) at 292), another ICSID Tribunal observed, in dealing with
the comparable problem of the assessment of the value of good will, that its
ascertainment “requires the prior presence on the market for at least two
or three years, which is the minimum period needed in order to establish
continuing business connections”.
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The focus is thus to ensure that projections of future performance
have been established with ‘reasonable certainty’.26
It should also be noted that there are a significant number of
cases where the DCF method of valuation has been rejected by
arbitral Tribunals as speculative and uncertain based on the fact
that the businesses being valued were start up operations. In the
majority of these cases however, additional circumstances existed
which caused the DCF calculation to be more speculative in the
view of the Tribunals. Although we have not attempted to provide
an exhaustive list of cases in this area herein, one such example is
provided with the ICSID case27 Siag v The Arab Republic of Egypt
which involved the expropriation of a hotel or resort property by
the government of Egypt. In this particular case, as the investment
was in a very early stage in that the hotel had not yet been constructed, all of the inputs needed to be estimated, and were subject
to a significant amount of debate between the parties. The tribunal accepted the idea that the venture would eventually be a very
profitable one ‘with no hesitation’, therein rejecting the adoption
of the book value of the investment as an appropriate measure of
compensation.28 The tribunal found significant the admission made
by the claimants expert that the future cash flows can be calculated
with a ‘higher degree of certainty’ for companies which have a
proven track record of profitability, finding ‘[p]oints such as those
just mentioned tend to reinforce the wisdom in the established
reluctance of tribunals such as this one to utilise DCF analyses
for ‘young’ businesses lacking a long track record of established
trading.’29 The tribunal chose instead to apply a comparable sales
approach based on an analysis of the sale of comparable properties,
with several adjustments based on the specific circumstances of
the case.
Another example where the DCF valuation was rejected
occurred with the ICSID case PSEG vTurkey30 which was decided
in January of 2007. In this case the DCF methodology was rejected
by the tribunal in favour of repayment of the amounts invested by
PSEG. PSEG, a US company, was granted an authorisation to conduct a feasibility study into the construction of a coal-fired power
plant and an adjacent coal mine in the Turkish province of Konya.
Although construction on PSEG’s proposed coal mine and power
plant never commenced, the company spent millions of dollars on
an initial feasibility study, follow-up studies and several rounds of
negotiations with government agencies.The tribunal rejected damages based on projected future cash flows on the basis that there
was no established record of profits and performance.31 It should
be noted that in this case there were other circumstances which
also affected the evaluation of the future cash flows of the company including the fact that the contract was subject to ‘adjustment
mechanisms and other possible variations’ which made it difficult
to assess potential future profits.32
In Metalclad v Mexico, Metalclad had purchased a Mexican company for the purposes of constructing and operating a landfill in La
Pedrera, Mexico. Metalclad had commenced construction prior to
the disputed acts but had not completed construction and had not
commenced operations. The tribunal found that a DCF analysis
would be inappropriate as ‘… the landfill was never operative and
any award based on future profits would be wholly speculative’.33
Rather, the tribunal opted to base compensation on Metalclad’s
actual investment in the project.
Having reviewed a few examples of the instances where the
DCF valuation method has been rejected based on the lack of
historical profits data, it should be noted that there is also considerable support for applying a DCF valuation under these circumstances, and particularly in the case of a resource development
company. Aswath Damodaran, noted valuation expert and professor
13
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of finance at the Stern School of management at the New York
University, proposes that traditional valuation methodology can be
applied to start-up companies if careful consideration is taken to
providing reasonable inputs:‘while it is understandable that analysts,
when confronted with the myriad of uncertainties associated with
valuing young companies, look for shortcuts, there is no reason why
young companies cannot be valued systematically.’34
Particularly with regard to the valuation of oil and gas and mining investments however, the concerns related to the lack of historical profits data may be less relevant. Several experts have suggested
that the lack of historical production data should not preclude the
application of the DCF method.35 There are a number of reasons
for this. First, oil and gas and mining concessions that are starting
up operations typically cannot be classified as new businesses in the
traditional sense of the term ‘start-up business’. They are generally
new projects that are run by large and experienced multinational
organisations (and consortiums of such entities) which have many
years of profitable operations behind them.
Second, these organisations are very sophisticated in defining
and evaluating the existing resources and reserves and accurately
estimating the various costs and time required to extract the oil and
gas or mineral resources in an efficient manner.
The estimation of hydrocarbon reserves is an especially important part of the equation for oil and gas companies as reserves are
the one of the primary drivers of value for any oil and gas development venture. As per the Society of Petroleum Engineers, only
those quantities of oil and gas anticipated to be economically recoverable from discovered resources should be classified as reserves.36
Additionally, there is an expectation that hydrocarbon deposits
reserves will be developed and placed on production within a reasonable timeframe.37 Reserves can be classified into three types:
‘proven’, ‘probable’ and ‘possible’.38 While ‘proven’ reserves are the
most reliable estimation of recoverable reserves, it is also considered
to be the most conservative estimate.39 Further, ‘proven plus probable’ reserves (P50 reserves) are considered ‘best estimate (realistic)’
estimations of total reserves.40 Further, many companies refer to
‘proven plus probable’ reserves (P50 reserves) as being the more
useful estimate upon which to base investment decisions.41
Similarly, mineral resources are classified from lowest to highest
level of geoscientific knowledge and confidence as either ‘inferred’,
‘indicated’ or ‘measured’. Once various factors such as mining,
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metallurgical, economic, marketing, legal, environmental, social
and governmental are appropriately considered mineral resources
may be converted to ‘proved mineral reserves’ or ‘probable mineral
reserves’.42
When a property has been declared commercially viable with
estimated proven and probable reserves, the risks with regard to
the existence of these reserves are significantly reduced. A significant portion of development capital costs have likely already been
incurred as well. Additionally, remaining capital costs and anticipated operating costs can be calculated with an acceptable degree
of precision by the resource developers, based on past experience
and geological and engineering analyses.
Fourth, and perhaps most importantly, a well developed international market exists for these products which will absorb the
project’s entire production immediately.43
Finally, frequently a significant portion of the infrastructure,
capital and operating costs incurred as well as substantially all revenues received will be denominated in US dollars which serves to
reduce a project’s exposure to currency risk.
Contrast this with the start-up of a non-resource related commercial entity, for example a new software application company.
During the start up phase, the costs, timing and resources required
to develop and market the software cannot be estimated with an
acceptable degree of precision. Furthermore, the market itself
may not be established so that the price and volume of sales are
unknown, making revenue forecasts very speculative. The value of
such an entity would depend heavily on the technical attributes of
the software product and the experience of the business owners and
the relationships they have with established industry participants.
Given the above noted attributes of oil and gas and mining
projects, there is a strong argument that provided a project has
reached the point of economic viability (or with an acceptable
degree of certainty would have reached this point absent the wrongful act), and provided the costs and revenues can be estimated with
a reasonable degree of certainty, a DCF may be performed which
would yield a reasonable determination of value. The remaining
risks such as price risk, country risk (ie, political risk, disruption
risk, etc), and any other risks specific to the region would have to
be taken into account as well, as would also be the case for an entity
with a proven track record.
At the time of this writing, to our knowledge the DCF
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approach has not yet been applied to value oil and gas and mining
projects in the beginning stages of production in the context of
international arbitration, for which public information is available.
Considering the factors specific to resource development companies which make projections of expenses and production possible with ‘reasonable certainty’ after a property has been declared
commercially viable, coupled with the fact that the DCF method
is widely viewed as providing the most accurate valuation of the
future cash flows of such properties, the application of the DCF
approach may well be tested in the near future in currently pending
international arbitrations.
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P50 designation indicates that it is equally likely that the actual
remaining quantities recovered will be greater or less than the sum
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	Possible reserves are reserves that have been classified as “having a
chance of being developed under favorable circumstances” These
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40 	‘Definitions of Oil and Gas Resources and Reserves’ The Companion
Policy to National Instrument 51-101 Standards of Disclosure for Oil
and Gas Activities sets out, in Part 2 of Appendix 1, the reserves
definitions derived from Section 5 of Volume 1 of the Canadian Oil
and Gas Evaluation Handbook (COGEH).
41	‘Oil and Gas Reserves: Communication with the Financial Sector,’
Rob Arnott, Sustainable Development Programme, Oxford Institute
for Energy Studies October, 2004, p7.
42 	2007 SAMREC Code for Reporting of Exploration Results, Mineral
Resources, and Mineral Reserves.
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