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Abstract
It is not unusual for the valuations of mining companies and projects to be debated by mining investors, analysts 
and regulators. Difficulties understanding geological information, volatility of metals prices, high investment 
risks and poor historical returns on capital in the mining industry are among the reasons. An additional and 
important factor is the varying risk profile at different stages of a mining project. A non-zero probability of 
not advancing to  production for a project with a positive feasibility study (FS) requires a  careful analysis 
of its valuation methods and supportive data. Because each mining project is different, and public mining 
companies are a small part of the market, it’s hard to compare them accurately. Once a company prepares 
a mineral resources report, the exploration costs cease to be a relevant value metric. We offer a practical 
valuation method for non-producing mining companies, accounting for development stage risks to determine 
market value. Recognizing the specific attributes of the mining industry, we show that the NPVs calculated 
using the expected cash flows and discount rates developed using the traditional CAPM framework provide 
realistic estimates of the project’s value, that compare well to the market indications for the peer groups. We 
are also investigating the large gap between the NPV values in technical reports and the actual market values 
of mining companies.
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valuation of mining assets and companies, NPV, market value, feasibility study, risks of mining projects, 
discount rates
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Оценка горных компаний с проектами на стадии оцененных ресурсов и запасов 
до этапа строительства предприятия и добычи
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Аннотация
Оценка горных компаний и проектов нередко становится темой дискуссий отраслевых инвесторов, ана-
литиков и регуляторов. Среди причин – сложности интерпретации геологической информации, высо-
кая волатильность цен на металлы и минералы, повышенный риск при инвестировании и исторически 
невысокая доходность на капитал в отрасли. Дополнительный и существенный фактор – характерная 
для горных проектов стадийность, когда профиль риска проектов заметно меняется на разных этапах 
их развития. Ненулевая вероятность проекта – не перейти к стадии строительства горного предприя-
тия и добычи даже при наличии исследования уровня Feasibility Study (FS) – требует особого внимания 
к выбору метода оценки и анализу исходных данных. Уникальность горных проектов и относительно 
небольшой размер рынка публичных компаний отрасли ограничивают надежность сравнительного 
анализа. После публикации отчета с оценкой ресурсов затраты перестают быть релевантной метрикой 
стоимости. Ниже мы описываем практический подход к анализу стоимости горной компании или про-
екта до этапа строительства, который позволяет учесть риски проекта на данной стадии, тем самым 
повысить надежность оценки его рыночной стоимости. Мы показываем, что несмотря на специфику 
отрасли использование в расчете NPV ожидаемых денежных потоков и традиционных методов расчета 
ставки дисконтирования (CAPM) позволяет получить адекватную оценку проекта, которая согласуется 
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с выводами сравнительного анализа. В работе приведен анализ причин нередко кажущегося парадок-
сальным значительного несоответствия между значением NPV в технических отчетах горных компа-
ний и их рыночной капитализацией.
Ключевые слова
оценка стоимости горных активов и компаний, NPV, рыночная стоимость, Feasibility Study, риски гор-
ных проектов, ставка дисконтирования
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Introduction
Valuing mining companies and projects in the 

early stages is considered more difficult than valuing 
an average company in most other industries, except 
for pharmaceutical companies, which have a similar 
risk profile. The reasons mining companies are diffi-
cult to value include challenges interpreting geolo- 
gical information, several distinct development sta- 
ges of a project and the binary nature of risks at the 
exploration stage, the high volatility of metal prices, 
and the relatively small size of both the industry and 
most mining companies. This, combined with the fact 
that many companies in the industry are not publicly 
traded, makes some investors believe that valuation 
methods used in finance are not suitable for assets 
with this type of risk profile.

The purpose of this article is to explain the reason 
for the differences between NPV in technical reports 
and fair values, as well as to offer a way of assessing 
the market value of companies and projects with fea-
sibility studies prepared, but before the start of mine 
construction and production. To achieve this purpose, 
the study addresses the following three issues. First, 
we identify and systematize the factors explaining the 
large differences between the NPV values provided in 
technical reports and the market values of mining 
projects. Second, we propose a practical approach to 
selecting a discount rate developed using the CAPM 
model that considers the changing risk profile of 
a mining project. Lastly, we compare the value esti-
mated using the proposed approach with market mul-
tiples based on market capitalization.

NPV and public disclosure standards
Despite the unique characteristics of mining as-

sets and the variety of methods available to investors 
for their valuation, they are all variations of one of 
three basic valuation methods or approaches: com-
parison with similar or comparable assets, justified 
equivalent costs, or the present value of the expected 
income.

NI 43–101 Standards of Disclosure for Mineral 
Projects, and a companion Form 43-101F1, require 
Technical Reports of the public companies (Prelim-

inary Economic Assessments (PEA), Pre-Feasibility 
Studies or Feasibility Studies) to include a section 
with economic analysis and its key assumptions. Spe-
cifically, Form 43-101F1 requires the report to include 
“a discussion of net present value (NPV), internal rate of 
return (IRR), and payback period of capital with imputed 
or actual interest”.

Neither the JORC Code 2012 nor the 2024 draft 
mentions NPV or requires its calculation disclosed in 
public reports [1]. However, the JORC Code requires 
disclosing all material information that impacts the 
economics of a particular mining project. This infor-
mation includes economic assumptions considered in 
developing the modifying factors (i.e. mining meth-
od, processing, metallurgy, infrastructure, as well as 
economic, marketing, legal, social factors, including 
environmental and regulatory requirements) which 
must be included in technical reports with estimates 
of mineral resources and reserves.

In theory, NPV can be used to estimate the value 
of any asset; however, not every estimate of NPV re-
sults in the market value. The intended use of NPV de-
fines how the key parameters are estimated, i.e. cash 
flows and discount rate. The main goal of estimating 
IRR and NPV in technical reports is to test if the pro-
ject is economically feasible. Positive NPV means the 
project can be undertaken [2].

As a result, a useful practice of disclosing mi- 
ning project NPV in public reports becomes a reason 
for confusion, since those NPVs have nothing to do 
with the market value of the project. Explaining the 
nature of value creation in mining and the confu-
sion that arises from misinterpreting the intent of 
the technical reports vs market valuations, Michael 
Samis [3] noted that “Industry professionals and ob-
servers are often confused by the large difference be-
tween an exploration company’s market cap and the 
NPV reported in its project NI43-101”. NPVs provi- 
ded in technical reports or announcements of pub-
lic companies often tend to be significantly higher 
than market capitalization. An analysis of 100 mi- 
ning projects in 2024 [4] showed that NPV repor- 
ted in Feasibility Studies were on average 40–60% 
higher than their market values. 
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ТIt is not unusual to see NPV of hundreds of 
millions of US dollars reported in a Pre-feasibility 
Study (PFS) or Feasibility Study (FS) by a company 
with a  market capitalization of a few tens millions 
of dollars or less. A recent example is TriStar Gold’s 
May 2025 announcement about the updated PFS that 
notes “There was no change to the mineral resources or 
reserves, the focus of the update study was the cost es-
timate since the release of the previous PFS, as well as 
to incorporate changes to the gold price and exchange 
rates” [5]. The markets positively reacted to the 
doubling of the project’s NPV from 321 to 603 mil-
lion US dollars in the updated PFS (calculated using 
USD2,200/oz and 5% discount rate)1. At the same time 
the reaction to the increased NPV was rather subdued, 
the market capitalization of the company increased 
by 9.1% to reach USD36.5 million, which is roughly 
one-sixteenth of the NPV reported in the PFS.

Another example [6] is the updated Feasibili-
ty Study on a lithium project in Canada prepared by 
Frontier Lithium. The company with a market capi-
talization of USD90 million reported an NPV@8% of 
USD932 million.

The magnitude of the difference is way too high 
to assume a systematic mispricing of the mining 
projects by the markets. Neither can it be explained 
by the difference in the estimates made using dif-
ferent valuation approaches, e.g. comparative vs 
income based. In the following sections we explain 
that this value dichotomy is not a bug, but a feature 
of the mining companies at the exploration stage or 
Feasibility Study projects that did not reach mine 
construction and production phase.

NPV, Technical Value and Market Value
NPV logic is implicit in the definition of “Techni-

cal Value” in the VALMIN mineral assets and company 
valuation code, defined as follows “Technical Value is 
an assessment of a Mineral Asset’s future net economic 
benefit at the Valuation Date under a set of assumptions 
deemed most appropriate by a Practitioner, excluding 
any premium or discount to account for market consi- 
derations”.

The term “Technical Value” is not used or men-
tioned in the International Valuation Standards (IVS), 
International Financial Reporting Standards (IFRS) or 
economic literature. However, it is essentially an NPV 
developed using certain subjective inputs, raises ques-
tions and confuses. In the latest version, VALMIN at-
tempted to harmonize its definitions with IVS. It was 
done in a clarifying statement that Technical Value 
 

1  At 10% discount rate NPV was calculated by the company 
to be equal USD393 million.

is equivalent to Investment Value in IVS. In our view 
it is not much of an improvement, since Investment 
Value under IVS is often nothing more than an NPV 
calculated using subjective user-specific assumptions. 
IVS2025 defines Investment Value as “the value of an 
asset to a particular owner or prospective owner for indi-
vidual investment or operational objectives”.

The assumptions used to calculate NPV in Tech-
nical Reports that make it significantly different from 
market value are as follows:

– use of a single set of cash flows instead of the 
expected cash flows. This approach implies that the 
project is guaranteed to reach production, and that its 
technical parameters, schedule and economic results 
will match the model;

– use of a “standardized” discount rate (norma-
tive), that does not reflect the risks and the cost of 
capital for the project during exploration and evalu-
ation stages.

The first assumption could be appropriate for 
the valuation of an existing mine that reached the 
planned production level and sales volumes. Howe- 
ver, even in this case, the use of a single discount rate 
for all projects is hard to justify for estimating the 
market value.

Based on empirical data, A. Dixit and R. Pin- 
dyck [7], noted that in financing new projects, inves-
tors tend to use not the opportunity cost or corporate 
WACC, developed using CAPM (Capital Asset Pricing 
Model), but a hurdle rate, which is much higher in 
real terms. The statistics of the mining industry show 
that the probability of a project reaching the stage of 
mine construction and production varies over life of 
the project. Even for bankable Feasibility Study pro-
jects this probability is markedly lower than 100%. 
The planned mining volumes cannot be achieved or 
be achievable for various reasons outside of the com-
pany’s control. The research on the probability of 
mining companies failing to reach the stage of mine 
construction and production is limited. However, the 
available studies consistently report similar chances 
of moving between the stages for projects, that could 
be considered as a rough estimate of the risks at the 
respective stages. 

It should be noted that the “stage” of a mining 
project is a broadly defined term subject to interpre-
tation. The CIMVAL mineral valuation code mentions 
that “As applied to Mineral Properties, the Valuation 
approach depends on the stage of exploration or deve- 
lopment of the Mineral Property. Mineral Properties can 
be categorized for convenience into four types; however, 
it should be noted that there are no clear-cut boundaries 
between these types, that the Mineral Property catego-
ry may change over time, and that it may be difficult to 
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classify some Mineral Properties so they fit in only one 
specific category” [8]:

– prospecting and exploration projects without 
mineral resources;

– projects with mineral resources and reserves 
before final investment decision (FID) and mine con-
struction;

– built and producing mines.
It is reasonable to expect that for the projects 

with resources and reserves, estimated according to 
one of the internationally accepted codes based on the 
CRIRSCO template, the stage of development will in-
versely correlate with their riskiness hence, positively 
correlate with their value, ceteris paribus. That said, 
no exploration or evaluation can ever remove all risks 
and uncertainties of a mining project. This explains 
why investors’ valuations of FS stage non-producing 
projects and producing mines differ. 

Statistics that help better understand the risks 
of mining projects at different development stages 
were provided by J. P. Syles and A. Trench [9] in their 
study of global copper projects. The authors noted 
that a pyramid representation is the best illustration 
of “a flow of many projects to few through a hierarchical 
or linear stage-gating system”.

To illustrate the approximate probability of 
a  mining project advancing to the next stage, in  
Table 1 we use the findings of the study to show the 
percentages at respective development stages.

According to J. P. Syles and A. Trench ”As well as 
the expected large number of projects that do not make 
it from the raw prospect or early exploration stages into 
the advanced exploration stages, as would be expec- 

ted, a significant number do not also make it from ad-
vanced exploration to prefeasibility. The approximate 
percentage not converting from advanced exploration 
to prefeasibility is about 85 per cent in this sample, 
a greater percentage than the amount not making it 
from early exploration to advanced exploration (about 
75 per cent). This suggests that a significant number 
of projects have an advanced level of exploration con-
ducted on them, only to then subsequently prove une-
conomic”.

Similar findings reported by others [10] are illus-
trated in Table 2.

AMC data [11] suggests that around 25% of FS 
projects fail. McKinsey (2017) [12] estimates that only 
20% of FS stage mining projects were built as planned 
initially, many experienced multi-year delays and had 
lower parameters than planned. Other researchers 
found that 30% of mining projects do not advance  
beyond Feasibility Study because of problems obtain-
ing regulatory approvals, technical issues, or failing to 
attract financing.

Table 3 illustrates the taxonomy of main deve- 
lopment stages and appropriate valuation methods 
provided in VALMIN, CIMVAL, and SAMVAL mineral 
valuation codes.

Explaining the limitations of NPV for valuing 
mining projects P.F. Bruce [13] argued ”The NPV-DCF 
method is invaluable for comparing the worth of various 
advanced exploration properties particularly those with 
similar technical and financial parameters. It is not ap-
propriate to use the method rigorously on an Exploration 
Property which lacks the necessary technical and com-
mercial parameters needed to properly apply the method.  

Table 1
Global copper projects hierarchy

Project development stage Construction and 
production FS PFS Advanced 

Exploration
Early 

Exploration

Number of projects at this stage 66 75 92 664 2,870

Percentage of projects at this stage vs 
previous stage, % 88 82 14 23 N/A

Table 2
Probability of success at different phases of development

Year Year 1 Year 2 Year 3 Year 4 Year 5 Probability of Success, 
%Quarter (Q) Q1–Q4 Q1–Q4 Q1–Q4 Q1–Q4 Q1

Profile Engineering 50

Conceptual Engineering 70

Basic Engineering 90

Production 100

https://mst.misis.ru/
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Any attempt to ‘invent’ parameters to engender the 
cash flow with some semblance of reality can be most 
misleading to the inexperienced or uninformed. Never-
theless, a crude conceptual cash flow model based on 
best judgement expectations of future mineral resource 
parameters is a useful in-house technique for putting 
an Exploration Property into perspective to support 
a ‘value’ or for justification of further exploration ex-
penditure. The method applied to an Advanced Explo-
ration Property will provide an indication of the value 
for ‘what can be seen’ on the property”.

It is fair to say that public companies’ disclo-
sures note that NPV provided in the technical re-
port does not reflect the project’s market value, 
which is often shown separately to illustrate the 
difference. As an example, presenting the results 
of a PFS prepared to restart its Madsen Mine, West 
Red Lake said the following “Madsen Mine NPV 
is CAD$496 million using long-term gold price of 
USD2,640/oz. Developers often valued at ~0.4 times 
their asset value. Producers often valued between 0.7 
and 1.0 times their asset value. WRLG’s market cap-
italization is ~CAD$300M today”. Market capitaliza-
tion did not change much after the mine restarted  
in May 2025 [14].

Why do the NPVs reported in PEA, PFS,  
or FS not represent market value?

Large differences between NPV reported in a PFS 
or FS and the market value of the mining project are 
explained by recognizing that a Feasibility Study is 
essentially a marketing product, supported by certain 
research and quantitative estimates. Its primary goal 
is “to sell” the project to investors. Investors usually 
consider not one project but select between several 
investment alternatives, making the use of a “single” 
discount rate appropriate. The task of the investor, 
therefore, is to make the right choice, not to estimate 
the market value of the specific investment.

For NPV to yield an estimate of the market value, 
the calculations should use the assumptions implicit 
in the market value definition and market inputs [15]. 
Mathematically, it means one should use the expected 
cash flows and the discount rate reflecting the risks 
of the projects. The main reason why NPV in a Feasi-
bility Study differs from the market value is that the 
above conditions are not met.

The risks of a mining project can be accounted for 
in one of two key components of NPV, i.e. expected 
cash flows and/or the discount rate. Table 4 shows the 
examples.

Table 3
Comparative illustration of project stages and valuation methods

Valuation Approach Applicability to Respective Project Stage

Market 
Approach

Income 
Approach

Cost  
Approach VALMIN CIMVAL SAMVAL

YES NO YES Exploration projects Exploration Projects Early-stage 
exploration

YES In some cases In some cases Pre-Development 
Projects

Mineral Resource 
Properties

Advanced stage 
exploration

YES YES NO Development Projects Development Projects Development 
properties

YES YES NO Production Projects Production Projects Production properties

NA NA NA NA NA Dormant properties

NA NA NA NA NA Defunct properties

Table 4
Accounting for risk when estimating the market value using NPV

Risk Better modeled in Comments

Systemic / Market risks Discount rate Expected return or return on an alternative investment

Time value of money and inflation Discount rate Present value

Financial risks Discount rate Uncertainty premium 

Operating / project risks Cash flows Provisions for planned costs and contingencies

Technical and regulatory risks Cash flows Delays, likelihood of failure, cost overruns

https://mst.misis.ru/
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Fig. 1 illustrates the risk structure of an explo-
ration project. An estimate of value of a resource or 
reserves stage project can be made using a resour- 
ces-based multiple or cash flows analysis, where ex-
ploration and evaluation data support it.

The fact that a company reported mineral re-
serves in a Pre-feasibility or Feasibility Study does 
not mean that all material risks of the project were re-
moved; the remaining risks need to be reflected when 
estimating the market value of the project using NPV. 
Failing to do it is a major reason behind the differen- 

ces between the valuations based on market multiples 
that use peer group market capitalization and NPVs 
in the technical reports.

To reflect the industry practice of using “standar- 
dized” discount rates in mining Feasibility studies for 
non-producing projects, mining analysts use an ad-
justment to NPV (or more precisely Net Assеt value, of 
which NPV is the largest element). Fig. 2 provides an 
example of such conversion of NPV (or Technical Va- 
lue) to the market value measured by market capitali-
zation of a mining company, as presented by SRK [16].

Key Factors

Appropriateness 
of the Method

Reliability
of Data

Priority to Market 
Inputs

Market Value – Resource Stage Project

Comparative Approach Income Approach

Expected 
Benefits

Risk
to the Benefits

Resources CRIRSCO

Peer Companies

Guideline transactions

Prior stock transactions

Geology

Mining

Technology

Environmental

Economics

Reliability of data used
in cash flow forecasts ?

Risks of early stage projects
Market data or resolved risks
Partially resolved risks
Remaining risks

Fig. 1. Key factors and risks to be considered in valuations of exploration projects

Determined by Investors Calculated by Equity 
Research Analysts 

(“The Street”)Mkt Cap =  (NAV Multiple)  *  (NAV)

= ∑NPV of Assets + Cash – Debt
Quality

Confidence

Sentiment

Management Team

Shares Outstanding

Mineral Resources

Discount Rate

Net Cash Flow

Fig. 2. Relationships between market value and NPV
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BMO [17] describes the use of P/NAV multiple by 
analysis as follows “We apply NAV target multiples to 
each asset in our coverage universe based on our assess-
ment of the asset’s risk, including construction / startup 
risk, production risk, geopolitical risk etc. We also con-
sider opportunities, including potential for mine life ex-
tension. The multiples that we have applied range from 
0.0 and 0.1x for early-stage, end-of-life, or otherwise 
higher-risk assets, and 1.0x for mature and stable oper-
ating mines as well as long-lived smelter assets”.

There is a practical problem with using P/NAV 
multiple to estimate the market value – its calculation 
is not transparent, and it is not obtained directly from 
the market. Furthermore, it is an ‘integral’ adjustment 
to NPV, not to its two key parameters, i.e. cash flows 
and discount rate.

Feasibility studies often report NPV for a base 
case scenario, which may not and often does not 
necessarily meet the definition of the expected cash 
flows for a project that has yet to be built and is not 
producing. This is evidenced by the absence of pro- 
babilistic adjustments in NPV developed for PEA, 
PFS and FS studies.

Some analysts compensate for the higher risks of 
the cash flows by using a higher discount rate, assu- 
ming that above-average risks require above-average 
discount rates, other things equal. While intuitively 
appealing, this adjustment is highly subjective and 
lacks academic support to sanity check the size of the 
adjustment. 

The NPV presented in PEA, PFS, or FS is usual-
ly calculated using a “standard” normative discount 
rate that doesn’t reflect the condition and risks of 
the project. There may be some logic in using 5% 
real discount rate for producing gold mine, but it is 
hardly appropriate for a company that is yet to start 
building a mine. 

Early-stage mining projects, prospecting and ear-
ly exploration phases, are known to have the highest 
levels of uncertainty and the lowest amounts of infor-
mation. Acknowledging there is no way of reliably es-
timating the value of such a project, investors choose 
to defer the valuation decision until additional data 
is obtained. A typical way of investing in early-stage 
projects is to share risks (costs) and secure the right to 
commence a more reliable valuation in the future by 
signing an option or a farm-in agreement. No mining 
valuation code recommends using NPV for projects at 
this stage of development.

Producing mines with stable mining and sales 
volumes or large multi-location companies are valued 
by market participants based on their projected cash 
flows or market multiples of publicly traded peers; 
however, the uniqueness of every mine and the re- 

latively small size of the mining equity markets con-
strain the reliability of comparison. The most chal-
lenging task is usually the valuation of PFS or FS stage 
projects prior to mine construction and production.

Estimating the market value of projects 
and companies that did not start mine construction 

and production
The probability of entering production and rea- 

ching the expected mining volumes can be accounted 
for in the cash flows, the discount rate, or both. Al-
ternatively, it can be addressed by using an integral 
adjustment, such as the previously mentioned P/NAV.

NPV of a gold mining project calculated in a Feasi-
bility Study most often uses a ‘base’ real discount rate 
of 5% (equivalent to 7% in nominal terms, accounting 
for inflation). Lawrence Devon Smith [18] provided 
results of industry practitioners surveys undertaken 
over several years by CIM Mineral Economics Section 
to obtain an indication of common practice regarding 
discount rates for projects at different stages (Fig. 3). 
Respondents were asked to express the discount rates 
in real terms. Solid lines are mathematical averages 
of the responses; dashed lines indicate the ranges 
plus / minus one standard deviation. It is worth men-
tioning that the ranges are rather broad.

The publication also provided the average pre-
miums over the ‘base’ discount rate, WACC for a pro-
ducing mine, applicable for projects at different 
stages of development. We show them in Table 5.
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mine

Fig. 3. Discount rates for cash flows in real terms for mining 
projects at differ stages

Table 5
Premiums over the “base” discount rate for projects 

at different stages
Premium above WACC 
of a producing mine, % FS PFS PEA / Scoping

Gold 3.3 5.7 6.9

Base metals 2.5 4.5 5.5
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The survey results demonstrate the inverse rela-
tionship between project risk and discount rates used 
by market participants. 

G. A. Davis [19] criticized the practice of using 
the discount rate as a receptacle of all and any risks. 
It is more appropriate to model the uncertainties of 
a specific project directly in the cash flows, not gros- 
sing up the discount rate with “specific” premiums 
lacking theoretical rigor and practical ways of cali-
brating them to risks.

The basic formula for the weighted average cost 
of capital or WACC is as follows:

(1 ) ,e d

E DWACC R R T
E D E D

= ⋅ + ⋅ − ⋅
+ +

where Re – cost of equity capital; E / (E + D) – share of 
equity in capital; Rd – cost of debt; D / (E + D) – share of 
debt in capital; T – corporate tax rate.

To estimate the cost of equity of smaller compa-
nies, the modified CAPM model is often used:

( ) ,e fR R CRP ERP SP= + +β⋅ +

where Rf – risk-free rate; CRP – country risk premium; 
β (Beta) – the coefficient that reflects the relationship 
between the asset risk and market risk; ERP – average 
equity risk premium over and above the risk-free rate; 
SP (size premium) – premium for smaller sized com-
panies.

The following calculations illustrate how NPV 
would change for a Twin Hills project, developed by 
Osino Resources in Namibia, using the same cash 
flows assumptions, but selecting a different discount 
rate based on the modified CAPM. 

The calculations are as of June 2023, the date of 
Osino Resources’ technical report, an FS prepared 
in accordance with NI43-101 (the company used 
the name DFS, Definitive Feasibility Study) [20]. 
DFS includes the details of the NPV calculations 
made in real terms assuming long-term gold price 
of USD1,750/oz and a discount rate of 5% resulting 
in NPV of USD 480 million. The company also illus-
trated the sensitivity of NPV to gold price, showing 
that at a gold price of USD1,950/oz, the project’s NPV 
would be USD656 million. In June 2023, spot gold 
prices ranged from USD1,910 to 1,970/oz. The con-
sensus forecast predicted a gold price of USD1,500/oz 
in 5–7 years.

The assumptions we made in developing the dis-
count rate were as follows:

Rf – considering the cash flow forecasts in the 
DFS were in USD, the risk-free rate was the yield of 
10Y US treasury bonds of 3.7%.

CRP – country risk premium can be proxied by 
the spread between the US T-bonds and the project’s 

country Eurobonds (if available) or a country with the 
same credit rating. According to Professor Damodaran, 
Namibia’s country premium was 5.5% in 2023.

ERP – equity risk premium, Rm–Rf, (Equity Risk 
Premium, «ERP») is the difference between the ex-
pected returns on a diversified portfolio of stocks and 
the risk-free rate. It can be interpreted as the average 
premium investors require for investing in stocks as 
an asset class. According to Kroll, mid-year 2023 ERP 
was 5.5%.

Beta – the coefficient showing the riskiness of 
the stock (or industry) relative to the market. To ad-
dress the fact that companies’ Betas can be noisy, 
practitioners often use average betas for a represent-
ative peer group of companies from the same indus-
try. The mining companies’ industry beta reported 
by Professor Damodaran was 1.17. It should be noted 
that this average beta was developed using the in-
dustrywide set of companies that include the large 
gold miners with betas well below one and junior 
gold mining companies with projects at the explora-
tion stage that have significantly higher betas.

It is empirically established that betas tend to in-
crease as company size goes down, the relationship 
holds for all industries. Our analysis of junior gold 
mining companies shows that their Betas start in-
creasing significantly for companies in the 8–10th size 
deciles, those with market capitalization of below 
USD 1 billion. We show it in Fig. 4. The below trend 
betas for the companies from decile 9 are reflective of 
the composition of the decile that includes companies 
with operating mines, hence lower risks.

The average Beta for the set of junior gold mining 
companies from the 9th and 10th deciles was 1.5.

SP – size premium is the incremental return ex-
pected by investors in smaller-sized companies over 
and above the Beta of the stock. 

3 4 5 6 7 8 9 10
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ta

Average Median

2.5

2.0

1.5

1.0

0.5

0

Fig. 4. Betas for different size deciles  
of junior gold mining companies
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Non-producing public junior gold mining compa-
nies have market capitalization below USD 500 million 
and are classified as microcapitalization stocks. Size 
premium for the companies of this size is estimated 
by Kroll as 2.9%. For smaller companies with a market 
capitalization below USD200 million, it is 4.7%. 

Considering the above, the cost of equity for Osi-
no Resources can be estimated as follows:

3.7% 5.5% 1.5 5.5% 2.9% 20.4%.eR = + + ⋅ + =

Using industry average capital structure and Osi-
no Resources’ cost of debt, the company’s WACC is es-
timated to be approximately 18% in nominal terms, 
or 16% in real terms. The calculated discount rate is 
significantly higher than real 5% rate selected in the 
DFS NPV calculations.

Using a 16% real rate developed using the modi-
fied CAPM with size premium adjustment and a cash 
flows probability adjustment of 88% for projects at FS 
stage, the resulting NPV would be USD150 million.

In June 2023, at the time when Twin Hill project 
DFS was published, base case NPV@5% in the tech-
nical report was USD464 million, whereas the market 
capitalization of the company was USD134 million, or 
about 30% of the reported NPV. Considering total re-
sources of the project of 3.19 million oz of gold and 
the company’s enterprise value (EV) of USD132 mil-
lion, the market valued Osino Resources at USD42/oz.

The market valuation was also closer to the 
Rule of Thumb (or Yardstick Metod) estimate of  
USD129–172 million. This empirical method uses 
market transactions data for gold companies and 
projects and usually works best for earlier stage re-
sources projects but can also be used to test the rea-
sonableness of NPV for non-producing mining pro-
jects that did not start mine construction [21, 22].

Fig. 5 shows the dynamics of the company’s mar-
ket capitalization. The dashed lines indicate the dates 

Osino Resources published PEA (August 2021), PFS 
(September 2022), and DFS (June 2023). 

The chart shows that the publication of the DFS 
did not materially change the market’s opinion re-
garding the value of the Twin Hills project. This is 
not unusual assuming the typical value evolution 
profile for the mining companies known as the 
Lassonde Curve [23]. During the so-called ‘orphan’  
period – when there is no investor committed to fi-
nance and develop the project, or until such a de-
cision is made by the current owner – the value of 
a project often declines.

In December 2023, six months after the DFS was 
published, Dundee Precious Metals 

offered USD214 million to buy Osino Resources, 
the owner of the Twin Hill project, at a premium 

of 44.3% to Osino Resources’ market capitaliza-
tion. [24] In February 2024, Chinese Shanjin Inter-
national Gold Co., Ltd. (previously Yintai Gold Co., 
Ltd.) made a better offer and acquired the project for 
USD272 million [25]. Following the acquisition, the 
buyer delisted Osino Resources from the TSX.

Despite a competitive bid and a high premium, 
the acquisition price was significantly lower than the 
DFS NPV, representing only about 60% of the repor- 
ted value. 

Discussion and Conclusions
The analysis of Feasibility Study level non-pro-

ducing mining projects helps understand the rea-
sons behind the systematic difference between NPV 
in technical reports and the market value of mining 
companies measured as their market capitalization.

Industry professionals and companies provid-
ing disclosure to investors have to better explain the 
differences in two value metrics, i.e. NPV and mar-
ket value, since not all the users of such reports are 
equally experienced and knowledgeable about the pe-
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culiarities of the mining industry, and may therefore 
interpret them incorrectly. Market capitalization of 
a company and the volatility of its stock price provide 
important information about its market value and 
risks at different stages of project development. 

The proposed method of estimating the market 
value of a non-producing company or project with 
completed PFS or FS but before the FID or construction 
of the mine considers the project’s risks and improves 
the reliability of the estimate. We showed that despite 
mining industry specifics, the use of expected cash 
flows and traditional methods for selecting discount 

rates (CAPM) when calculating NPV results in an ad-
equate estimate of the project’s value that reasonably 
compares with the market analysis using a peer group.

Important note: these discount rates should be 
used with the expected cash flows. Feasibility Study 
resource projects and earlier stage PEA and Pre-Fea-
sibility Study projects require the application of 
risk-adjusted cash flows that account for the proba-
bility of achieving production. 

The Rule of Thumb method can reasonably es-
timate market value and test NPV for early-stage 
projects.
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