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Abstract. The development of mineral deposits is a complex and multifaceted process involving
technical, economic and organisational challenges. Despite the high level of risk, however, the
mining industry remains an attractive sector for long-term investment. This necessitates the
development of robust approaches to supporting the participation of financial institutions in
mining projects at different stages of the project life cycle. The objective of this work is to de-
velop a methodology for investors’ financing approaches to development projects for mineral
exploration and mining companies. Each stage in the development of a mining project is associ-
ated with a specific set of studies that also identify the risks related to mineral development. The
results of these studies form the basis for pre-development documentation of varying levels of
detail, which investors use as the basis for financing decisions. These documents provide a struc-
tured assessment of all Modifying Factors affecting mining and mineral processing, encompass-
ing every aspect of the project from the mineral resource in situ to the final saleable product. As
these factors become progressively better defined and the project risks and characteristics are
more thoroughly understood at each reporting stage, the project advances to a higher level of
development, typically accompanied by a significant increase in its value. This progression es-
tablishes a relationship between project maturity and value, forming the basis for a methodology
for applying different financing approaches at different stages of project development. The study
concludes that these changes in project development stage, when considered together with oth-
er project characteristics, form a relationship, which provides the basis for a methodology for
applying different approaches to project financing. In turn, timely and appropriately structured
financing enhances project performance throughout the project life cycle.
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MIPUBJIEKATEIbHBIM CEKTOPOM JJISI HOJTOCPOUHBIX MHBECTULIMI. DTO BBIHYKIAET (HOPMUPO-
BaTh MOAXO/bI 1Jis1 060CHOBAHHOTO yUacTHst PUHAHCOBBIX MHCTUTYTOB B TOPHOI0OBIBAOIINX
MMPOEKTax Ha pasHbIX 3Tarax KM3HEeHHOTro IMKIA. Ile/1bio pabGoThl ABJISIETCS ONpefeaeHne Me-
TOIMKM ITOAXOH0B MHBECTOPOB K (MHAHCUPOBAHUIO IIPOEKTOB Pa3BUTHS IIPEATIPUITIUIA [€0JI0-
ropasBeIovYHOIT ¥ TOPHOLOOBIBAIOIIElT IIPOMBINIIEHHOCTH. Kaskmoi cTagui pa3BUTHSI TOPHOTO
MIPOEKTa COOTBETCTBYET OIpeNeIeHHbI Habop MCCIeIOBaHMIT, KOTOPbIN TAKKe BHIABIISIET PU-
CKM HeApOTOonb30BaHus. Ha ocHOBe mcciemoBaHmii paspabaThIBalOTCS IIPEAIIPOEKTHbIE 0-
KyMEHTBI PasHOl CTeIeHy JeTajau3alny, KOTOpble MIPUMHUMAIOTCS MHBECTOPaMM KaK OCHOBA
IJIST TIPUHSATUS pellieHus 0 (GMHAHCUPOBaHMS. B TakuMxX MTOKYMEHTaxX CTPYKTYPUPYIOTCS BCe
Mopuuuypyonye GakTopsl IMPOLIECCOB AOOBIUM U ITepepaboTKU — 0COOEHHOCTH ITPOEKTOB
OT IOJIE3HOTO MCKOIIAeMOTO «B 3eMJIe» 0 TOBAPHOIo MpoaykTa. CTPYKTYpUPOBaHMe JAHHbIX
(hakTOpOB, IOHMMaHMEe PUCKOB MPOEKTa ¥ ero 0CO6eHHOCTelt B MOMEHT BbIITyCKa OIpejie-
JIEHHOTO JOKYMEHTa BjIeueT Iepexol K 6ojiee BBICOKON CTaAuM PasBUTUS IIPOEKTA, U, KaK
C/IeICTBME, CKAUOK €ro KamuTaausaiun. PesybraToM paboThl SIBISETCS BHIBO, UTO JaHHbIE
M3MEHEeHMsI CTaIMITHOCTM B IPUBA3KE K OPYIUM XapaKTepUCTUKAM IIPOEKTa CKIAAbIBAIOTCS
B 3aBMCHMOCTb, Ha OCHOBE Yero opMUPYeTCcs MEeTOLOIOTHMS IPUMEHEHNS PasHbIX ITOIX0I0B
K (GMHAHCMPOBAHMIO IPOEKTOB. B CBOIO ouepep, MpaBUIbHOE M CBOeBpeMeHHOoe (pUHAHCUPO-
BaHMe MOBbIIIAaeT 3(Q(PEeKTUBHOCTD MPOEKTOB Ha BCEX YPOBHSIX.

KitroueBble cioBa: 5KOHOMMKA MPOMBIIIIEHHOCTY, TOPHOA06BIBAIOIIAST TTPOMbIIIIEHHOCTb,
PUCKY OCBOEHMSI HeIp, TBepIble I0JIe3HbIe MCKOITaeMble, 3Q(HEeKTUBHOCTb OCBOEHMSI MECTO-
POKIEeHMI, UHBECTULIMY B J06BIUY, TPOEKTHOE (DMHAHCUPOBaHME
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Introduction cal risks and specific features of mining and pro-

Investment in a mine is a complex and com-  cessing operations, as well as factors that have
prehensive task. Many investors face difficulties an impact on long-term profitability. In view
at the mineral project evaluation stage, since of this, the project potential may be underes-
they are not always able to understand geologi- timated or looked upon with skepticism, or, on
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the contrary, mining prospects may be overesti-
mated. Monitoring of projects and consulting of
investors play a key role in such a situation [1].
Each solid mineral deposit is unique, and stu-
dies of a deposit should take account of all pro-
ject aspects, from evaluation of in situ resources
to output of the saleable product. The interna-
tional practice refers to these aspects as Modi-
fying Factors, which have a direct impact on the
project configuration and performance.

Based on the long-standing experience in
interaction with investors, banks and major
mining companies, IMC Montan group! assists
in development of a strategic approach towards
assessment of the economic potential of a mi-
ning project and financing. Since the authors of
the article pioneered establishment of a robust
system for mining project financing and IPOs? of
mining companies, it helps to identify the tar-
get investors in line with the project develop-
ment stage and its specific features, to select the
relevant financial instruments and cooperation
methods, and to analyse the real profitability,
which may be referred to as the “potential pro-
ject capitalisation” in technical and economic
models of mines. Besides, while developing the
investment system, the authors provide a com-
prehensive description of key risks and mitiga-
tion methods, which helps to build trust and
ensures a steady interest in successful imple-
mentation of project initiatives.

The objective of this study is to develop
a methodology for investors' approaches to fi-
nancing of mineral exploration and mining com-
panies development projects.

The study is based on the experience of in-
ternational mining and geology consultants in
auditing of mineral deposits and mine construc-
tion projects.

1 IMC Montan is an international consulting group
that provides services in geology, mineral mining and pro-
cessing. Available at: https://www.imcgroup.ru (accessed on
23.04.2026).

2 TPO or Initial Public Offering is the process where
a company gets listed at a stock exchange and offers shares
to any investor for the first time.

Nikishichev S.B. et al. Key aspects of mining projects investment

Study Results. Investment in Mining Projects

A mining project has specific features that
affect its attractiveness and perception from the
financing perspective:

1. A mine is always viewed as a hazardous
production facility with complex and multilevel
risks associated with safety, including geotech-
nical, environmental and technological threats.

2. A company’s core value is not limited to
equipment or buildings, that are viewed as in-
dividual fixed assets, but relies on the prospects
of mineral mining and processing. Fixed assets,
equipment, production facilities and utility lines
lose much of their value and become low liquidi-
ty assets if a company doesn’t have an operating
mineral deposit.

3. All key project parameters, from mineral
resources to process efficiency, are tentative [2].
It means that any estimates of resource tonnage
and quality, recovery and expenditure involve
a certain margin of error at each stage of studies
and engineering.

4. Projects are very capital intensive, es-
pecially at the stages of construction and com-
mencement of mineral processing, in particular,
when a project involves refining, e. g. production
of a pure metal instead of concentrate.

5. Location and availability of transport and
power supply infrastructure often play an impor-
tant role when an investment decision is taken,
since most of the promising projects in Russia
are now situated in hardly accessible regions.

6. Prices of many commodities are very vola-
tile not only because of the commodity use areas
but because of global instability. Operating ex-
penditure depends on tariffs, railway transporta-
tion, power supply and many other factors.

7.Each mineral deposit is unique, and its
development implies numerous technical and
technological risks that evolve from project risks
at the stage of studies and construction to ope-
rational risks at the stage of mining. Risks disap-
pear at the mine closure stage only, after mineral
reserves have been mined.

In view of these specific features, investors
are cautious about mining projects. Unlike other
businesses or projects, there is no standard al-
gorithm that can be applied to assess a mining
project, since each mineral deposit has its own
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specific features. Direct comparison of projects
is not applicable in most cases. Even if it is the
same mineral, the occurrence conditions, mi-
ning and geological conditions, mineral quality,
impact of external factors, etc. are always diffe-
rent. Regional mining parameters can be applied
sometimes, but they cannot characterise the en-
tire project or indicate to its feasibility.

However, it should be noted that Russia
has the world’s largest resource base. Although
large-scale prospecting goes on in many regions,
and junior companies® involved in such activi-
ties have been developing in the last decade, the
legislative framework applicable to exploration
of new mineral deposits is still underdeveloped
and is a constraining factor. Nevertheless, it is
expected that development of numerous depo-
sits of various minerals will start. With regard to
import independence, it should be understood
that Russia is able to produce any goods using
its own resources. On the other hand, produc-
tion or synthesis of such goods may require con-
siderable investments. Hence, adequate review
of Modifying Factors, reliable evaluation and
systematic risk management ensure significant
and sustainable return on investment in mineral
deposit development [3], which is a secure long-
term area of financing.

The first international standards for disclo-
sure of data on mineral resources and reserves
were developed as early as 1972 to overcome
uncertainties and introduce universal business
process standards. The most notable example
is the JORC Code (Joint Ore Reserves Commit-
tee Code)*, the Australasian standard which
sets basic requirements and principles and pro-
vides recommendations on public reporting of
exploration results, mineral resources and ore

® A junior company is a company that has an objective
of receiving a licence, normally at a company’s request, for
prospecting and exploration of mineral deposits. If a compa-
ny’s activities are successful, it gets officially acknowledged
as the first one to discovery a deposit, and a deposit is in-
cluded into the state register.

4 JORC Code (Australasian Code for Reporting of Ex-
ploration Results, Mineral Resources and Ore Reserves);
2012. Available at: https://admin.ponen.kz/uploads/files/
libraryDocuments/izdannyi_perevod JORC 2012.pdf (ac-
cessed on 26.04.2026).

reserves. It was adopted by CRIRSCO (Commit-
tee for Mineral Reserves International Repor-
ting Standards)®. The Committee established the
framework for global alignment of approaches
towards mineral resource and reserve repor-
ting. Over the last 10-15 years many countries
have published their own codes for reporting
of mineral resources and reserves. It allowed to
establish a transparent and comparable system
for provision of data on mineral resources and
reserves.

The NAEN (National Association for Sub-
soil Audit)® Code is also applied in Russia. It
is a part of the CRIRSCO family of reporting
condes and may be used not only in friendly
countries. It is still included in the LSE (Lon-
don Stock Exchange)’ listing rules. Application
of standards contributes to building investors’
trust, regulates provision of technical and eco-
nomic information, and establishes the basis
for determining reasonable amount of funds
and the relevant financing mechanisms [4]. The
approach towards financing depends directly
on the deposit type and the current stage of de-
velopment (from early exploration to full-scale
production).

The author’s experience demonstrates that
the most common forms of financing include the
following:

— private investing and co-financing;

- bank lending;

- project financing;

- offtake agreements;

- financing through venture and specialty
sector funds; and

—initial public offering (IPO), secondary
public offering (SPO), bonds, depositary re-
ceipts and other instruments offered at stock
exchanges.

5 CRIRSCO. Available at: https://crirsco.com (accessed
on 26.04.2026).

¢ NAEN Code. 2025 Edition. Russia Code for the Pub-
lic Reporting of Mineral Resources and Mineral Reserves.
Available at: https://naen.ru/np_naen/kodeks/ (accessed on
26.04.2026).

7 London Stock Exchange. Available at: https://www.
londonstockexchange.com (accessed on 08.04.2026).
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Private financing is still the most flexible
and accessible form of support at all stages of the
project life cycle, from geological exploration to
achievement of the target production capaci-
ty. Private investments largely rely on personal
relationships. However, even in this case every
investor should understand the amount of re-
quired funds, the payback period and the level of
risks related to future activities.

Bank loans are normally accessible only to
operating mines, those that are able to pay back
a loan due to a steady sales revenue [5]. Banks
and investors require reliable guarantees such
as pledge of property, equipment or other liquid
assets. This form of financing is hardly applica-
ble at the early stages, when there is no opera-
ting history and reliable collateral.

Project financing in the mining industry
is a specific instrument [6] that a few financial
institutions are interested in. The Project Fi-
nance Factory® has been operating since 2017
and combines bank syndicates. But there are
not many banks that would apply the classic
model, even among public banks. For example,
project financing should not provide for share-
holder recourse. Therefore, banks often act as
institutional investors and take an equity stake
in operating companies, instead of a standard
pledge of a mining company’s shares. This ap-
proach enables them to maintain flexibility and
participate in long-term returns, normally, with
an option to sell the shares.

The structure of investment takes account
of the scale and complexity of a project, and
negotiating capacities of the parties. However,
the key condition of external financing is al-
most always a considerable participation of the
project’s owner [7]. The experience of the recent
years demonstrates that at least 30% of capital
should be provided by a mining company. This
is perceived as confidence in success and redu-
ces the risk assumed by potential partners and
lenders.

8 The Project Finance Factory operated by VEB.RF
is a mechanism that provides syndicated loans for invest-
ment projects in priority sectors of the Russian economy.
Available at: https://B36.pd//biznesu/fabrika-proektnogo-
finansirovaniya/ (accessed on 29.04.2026).
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Offtake agreements are another common
instrument of support. A company in fact re-
ceives advance payment for future products.
The period may vary from one year to three
years. However, advance payments for future
products normally cover current expenditure
only or a part of construction expenditure for
development or expansion of production faci-
lities. It is actually impossible to finance a ca-
pital intensive project by signing offtake agree-
ments [8].

As for IPO and other public offerings of
securities (bonds or depositary receipts), it be-
comes a realistic option only at the later stages
of the project implementation, and can be used
mostly by operating companies®. There could be
exceptions at some exchanges such as TSX (To-
ronto Stock Exchange)!® where it is possible to
enter the market at the earlier stages. Besides,
Russian junior companies started operating at
SPB Exchange, Eastern Exchange!! and Mos-
cow Exchange!? in 2025. However, the process
of preparation for public offering requires a lot
of time, considerable financial resources, pro-
found transparency and compliance with strict
requisites of regulators.

The review shows that each of the forms of
financing listed above is efficient in a certain
context. None of them is universal, since its ap-
plicability depends on the stage of the project
development, level of detail of technical and
economic estimates, level of studies, designing
and analysis of mineral resources (Table 1).

The key stages of taking decisions on the
deposit development in Russia include the Tech-
nical and Economic Justification (TEO) of Final
Exploration Parameters, Technical Solutions
Justification (OTR), Construction and Operation

° Bank of Russia Regulation No. 714-P of March 27,2020
(as amended on September 30, 2022) “On the Disclosure of
Information by Issuers of Securities»” (registered with the
Ministry of Justice of Russia on April 24, 2020, No. 58203).
Available at: https://www.consultant.ru/document/cons_
doc_ LAW 352306/ (accessed on 27.04.2026).

10 Toronto Stock Exchange. Available at: https:/www.
tsx.com/ (accessed on 08.04.2026).

11 SPB Exchange. Available at: http://spbexchange.ru/
(accessed on 27.04.2026).

12 MOEX Moscow Exchange. Available at: https:/www.
moex.com/ (accessed on 27.04.2026).
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Design, and the full scale TEO of the project.
Their counterparts in the international practice
are the Scoping Study (SS), Pre-Feasibility Study
(PFS) and Feasibility Study (FS), see Table 2
(based on the author’s experience). These are the
stages when fundamental decisions [9] are taken
to ensure effectiveness of all subsequent mineral
mining operations. The flowsheet is developed,
production facilities are selected, investments
are estimated, and key risks of construction and
operation of mining and processing facilities are
identified at these stages. A deposit is viewed as
a real production facility, rather than a geologi-
cal site, and selection of production methods is
reasonable.

However, the level of reliability of such de-
cisions depends directly on quality of previous
studies. It is impossible to start a Preliminary
TEO (Pre-Feasibility Study, PFS) or a TEO (Feasi-
bility Study, FS), or full-scale engineering with-

out comprehensive preliminary studies. These
include detailed geological, hydrogeological,
environmental, social, geodetic and technolo-
gical studies. Technical and economic solutions
can be adopted at the sufficient reliability le-
vel only on the basis of comprehensive detailed
studies [10]. This approach makes it possible not
only to substantiate feasibility of a project, but
to mitigate key risks related to the project im-
plementation.

If prospecting and exploration of a deposit
are carried out not by a holding, but by small-
scale private or junior companies, financing of
studies is very limited. While there are three
types of sampling undertaken in the course of
geological exploration — routine sampling (qual-
ity and composition), technical sampling (phy-
sical and mechanical properties of rocks), and
metallurgical sampling (washability parame-
ters), the focus is normally on routine sampling.

Table 1

Possible types of financing at different stages of field development

Form of financing

Project stage

Direct private financing

Any stage

Bank lending

Operating company

Project bank financing

Construction stage

Offtake agreements

Any stage

Investment funds, venture capital

Scoping Study, construction stage

IPO (shares, liabilities — depositary receipts, bonds, etc.)

Operating company (except for TSX and junior exchanges)

Table 2

Comparison of design stages

Approval of mineral reserves

Russian format

International format

of Temporary Exploration Parameters

Preliminary TEO

Technical and Economic Comparison TES, Technical and Economic Calculation Concept study
(TES) (TER)
Technical and Economic Proposals, TEO |Preliminary Investment Justification, Scoping Study (50%)

TEO of Final Exploration Parameters TEO

Pre-Feasibility Study (25%)

Update of mining parameters,

Construction and Operation Design

Feasibility Study (up to 15%)

if necessary

Documents

Construction Design / Detailed Design

Detailed Engineering
(up to 5%)
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It certainly increases the risks of the project
development. However, since every subsequent
design document should have a lower level of
error, all types of comprehensive studies are in-
evitable, since they make risks of construction
and operation understandable. The same applies
to all types of engineering, environmental and
other studies that have to be undertaken to de-
velop design documents and to have them ap-
proved.

The international format document, Fea-
sibility Study, doesn’t have to be submitted to
Russian state expert review authorities. Howe-
ver, Feasibility Study solutions should com-
ply with local laws, as well as environmental,
industrial and legal standards of the project
implementation region [11]. This ensures eco-
nomic and legal feasibility of a project, and
compliance with environmental, industrial and
social standards. Therefore, such documents,
along with reports compliant with the CRIRSCO
family codes, should be prepared by a team of
experts, capable to identify and estimate every
aspect of the future operation (Modifying Fac-
tors defined by international codes), and should
be signed by Competent Persons, accredited
in professional organisations included in the
list of RPO (recognized professional organiza-
tions)!®>. OERN (Russian Society of Subsoil Use
Experts)!* is one of the recognized professional
organizations.

Hence, as more reliable studies are under-
taken, mining companies and investors gain
a clearer understanding of risks. Increased
geological confidence and a higher level of
detail of technical and economic solutions re-
duce uncertainty, enhance investors’ confidence
and expand the range of potential sources of fi-
nancing.

13 CRIRSCO RPOs. Available at: https://crirsco.com/
wp-content/uploads/2023/12/CRIRSCO_Organisational
Statutes v2_1 Septmber_2019.pdf (accessed on 15.03.2026).

14 Russian Society of Subsoil Use Experts. Available
at: https://oern.expert/about. https://naen.ru/partners/
obshestvo_expertov_po_nedropolzovaniyu_oern/ (accessed
on 15.03.2026).

Nikishichev S.B. et al. Key aspects of mining projects investment

Understanding of risks makes it possible
to assess feasibility and cost effectiveness of
a project [12]. If a project is indeed potential-
ly interesting, its risks are mitigated as higher
level studies are undertaken, and the project
effectiveness improves. This statement is sup-
ported by the following: The level of verified
risks is inversely proportional to the potential
capitalisation of a project.

Experienced specialists may see the poten-
tial of the future deposit and its value for busi-
ness and national economy at the early stages
of prospecting and evaluation of sites and pros-
pects, based on expert statements. The correla-
tion becomes evident if a junior company really
intends to find a good deposit and not just cover
the costs by all means, even by misleading in-
vestors. The correlation may be affected by ac-
tual market transaction parameters.

Hence, it could be concluded that projects
at the early stages of development attract only
private or strategic investors, who are ready to
handle high risks. In fact, these are venture in-
vestors [13]. But as studies are undertaken, and
activities reach the next stages of designing,
the level of uncertainty gets lower. At this stage,
the pool of investors expands to include banks
and funds, followed by public investors through
stock exchanges.

It should be noted that the potential capi-
talisation, often expressed as NPV (net present
value) for the life of mine (LOM), is not equal to
the market value of a business. It is a forecas-
ted economic indicator, estimated on the ba-
sis of a model with certain assumptions, and is
not a real market price of an asset. It is neces-
sary to distinguish clearly between the follo-
wing two notions in the course of mining and
financial audit:

- income-based project evaluation, which
uses real discounted cash flows (e. g., estimation
of NPV + TV (Terminal Value); and

— estimation of the mining company’s busi-
ness value which may be taken into account for
borrowing, M&A (Merger and Acquisition) deals,
or estimation of a collateral.

These approaches are taken to fulfil diffe-
rent tasks and may lead to significantly different
results [14]. Misunderstanding of these notions
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may lead to unreasonably high expectations and
mistakes in taking investment decisions. Engi-
neers and geologists are not business apprai-
sers and don’t analyse financial performance of
a legal entity. However, they are able to analyse
technical aspects of a project.

When financial institutions consider parti-
cipation in project financing, most of them nor-
mally require a Feasibility Study (FS) or a TEO
of a project to be in place. These documents are
a basis for taking reasonable decisions and con-
tain detailed technical and economic data and
verified information on expenditure, income
and risks. Nevertheless, the practical experien-
ce demonstrates that in some cases credit
committees may approve financing at an ear-
lier stage, before completion of a BFS (Banka-
ble Feasibility Study). This approval sets the
limits of a loan, but is tentative, and normally
sets some conditions such as verification of mi-
ning parameters, approval of design documents
(outcomes of the state expert review, including
environmental expert review, and the permit for
construction), completion of certain construc-
tion stages or achievement of the target pro-
duction capacity. A high-quality Pre-Feasibility
Study (PFS) may become an important stage of
the project implementation. It is mostly based
on calculations, supported by studies, but still
may contain assumptions and references to
similar projects. This approach demonstrates
feasibility and compares a few development
options, which is particularly helpful, since no
alternative options can be selected at the BFS
stage, where all technical solutions should be
developed and adopted. Moreover, a Pre-Fea-
sibility Study at +25% error is the first serious
argument in interaction with potential partners
and investors, and indicates to transition to
a new phase of the project, from a concept to
a real investment opportunity [15].

International reports such as Evaluation of
Mineral Resources and Reserves in Compliance
with the JORC Code or NAEN Code, Pre-Feasi-
bility Study and Feasibility Study may be viewed
as detailed business plans. The key advantages
of these documents include a clear structure,
logical presentation of information, and com-
prehensibility to the general public. Therefore,

banks find this format more useful, compared
to Russian design documents. The fundamen-
tal difference of international reports (within
the framework of the CRIRSCO Template) is
the requirement that consultants, involved in
preparation of reports, should be independent.
Authors and signatories of such reports are
Competent Persons, who should be unbiased
and maintain professional freedom during eva-
luation, irrespective of interests of a project’s
owner and investor, and fees. This ensures trust
on the part of banks and financial institutions.

Based on the practical experience of their
specialists, public and commercial banks often
use their own terms to define formats of audits
and design documents. The international docu-
ment known as Due Diligence'® may be presented
as a Technical Expert’s Statement, Technical and
Economic Audit of the Deposit Development,
Analytical Substantiation of Investment Attrac-
tiveness, or Report on Technical Audit Results.
Similarly, a Pre-Feasibility Study is often called
Preliminary TEO, OTR, Preliminary Effective-
ness Assessment, or Preliminary Justification
Stage. However, the essence of such documents
is the same, regardless of the title. The structure,
level of detail and contents of these document
ae in line with the level of geological confidence
and comply with international standards, such
as JORC, NAEN, etc. They may look different,
but are similar in nature. Hence, despite the lo-
cal titles, such reports are viewed by investors
and banks as reliable, transparent and compat-
ible with the international practice. This makes
them a key instrument for decision making and
finance sourcing.

With regard to analysis of the process of fi-
nancial decision making, and taking account of
banks’ viewpoints, it could be noted that actions
are structured and standardised. A brief review
of this mechanism demonstrates that key criteria
of selection of a form of financing include veri-
fied cost effectiveness of a project, and reliable

5 Due Diligence is a comprehensive audit of a project,
data, etc. The format depends on specific features of a project,
and the level of detail of investigation into project aspects and
Modifying Factors.
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collateral. These aspects are inter-related, and
deterioration of one aspect requires improve-
ment of the other one. However, clear and com-
prehensive forms of financing become available
only if the cash flow model is created properly
and takes account of reliability of input data at
a specific stage of the project development. This
model (and a financial and economic model in
place) makes it possible to assess the project via-
bility, to forecast payback, and to substantiate
selection of pledge instruments (Table 3).

Each form of bank financing requires a rele-
vant type of collateral, which may become avai-
lable only at certain stages of the project deve-
lopment. The higher the risks, the more reliable
collateral should be. Lending without an exter-
nal support and collateral is almost impossible
at the early stage when there are no assets and
cash flows. Exceptions include projects imple-
mented by large holdings, where an additional
collateral can be secured, e. g., guarantees of
a parent company or pledge of other available
assets. However, this is not a case of classic
project financing, but corporate support within
the group’s limits.

The question ‘Why do investors and banks
select this approach?’ becomes understandable if
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such key factors as the risk level at each stage, re-
liability and confidence in mineral reserves, level
of detail of technical and economic calculations,
the sum of required investment, and the expec-
ted capitalisation of a mining company are con-
sidered. The higher the uncertainty, the stricter
requirements for investment protection are.
Expenditure for studies make a small per-
centage of the future capital expenditure at
the initial stage of the project development.
But as expenditure grows, the uncertainty le-
vel gets lower. At some point, a prospecting pro-
ject brings about good results, that the TEO of
Temporary Exploration Parameters is based on.
A prospecting area or site is classified as a de-
posit, and its resources are included in the state
register of resources. At this stage a mining
company gets a licence for geological explora-
tion and subsequent mineral mining, and starts
studies to substantiate final parameters and to
estimate mineral reserves. Then a Scoping Study
is undertaken. This is the first preliminary do-
cument, which shows prospects to investors,
and this is the stage when the project’s poten-
tial capitalisation starts growing, and compa-
rative and income-based methods are applied to
evaluation, rather than the cost method.

Table 3
Opportunity for banks to participate at different stages of project development
Lending Project financing Equity participation IPO/SPO
Profitability
Loan interest verified by Loan interest verified by Capitalisation growth Capitalisation verified by

the financial and economic
model

the financial and economic
model and actual profit

the financial and economic
model, including financial
auditors’ modifications, and
market

verified by the financial and
economic model, market,
and regular audits

Collateral

Reliable: pledge of available
assets, revenue

Pledge of shares, founders’
guarantees, pledge of other
assets (seldom)

Shares (pledge, option) Sale of shares or securities,
reputation of underwriters

and auditors

3 — UNDER REVIEW

Project / operation
1 — OPERATING, 2 — OPERATING,
2 — UNDER 1 - UNDER
CONSTRUCTION, CONSTRUCTION,

3 — UNDER REVIEW

development stage

3 — OPERATING, 1 - OPERATING,
2 - UNDER 2 - UNDER
CONSTRUCTION, CONSTRUCTION,

1 - UNDER REVIEW

3 — UNDER REVIEW

Note: 1 - the most suitable deposit development stage, 2 — theoretically possible stage, 3 - unlikely stage.
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Correlation shown in Figure 1 is based on
the authors’ practical experience and results
of audits of mining companies and deposit de-
velopment projects. Data, describing mining
projects, are generated in the course of mining
audit. Apart from physical indicators of mining
and processing activities associated with specific
timeframes, the study considers economic indi-
cators, such as detailed capital and operating ex-
penditure, and results of financial and economic
modelling. Processing and interpreting of data
indicate to a correlation between the increase of
investments, growth of capitalisation, and stag-
es of technical and economic studies. Figure 1
shows a typical trend of a mining project. The
project value and expenditure make a small per-
centage of the total expenditure, in particularly
of a capital intensive project, and the access to
financing is limited at the early stages, when un-
certainty is high. As the data are gathered, risks
are mitigated, and detailed engineering starts
(OTR/PFS — design documents/FS), the inves-
tors’ confidence improves. This makes it possible
to attract larger capital and to increase the po-
tential capitalisation, hence, to carry out market
valuation of an asset.

The correlation shown above is tentative
and can’t be applied as a universal template to
all projects, since each solid mineral deposit has
its own specific features. The figure above shows
a typical trend only if the project’s key parame-
ters are verified or improved at every next stage
of technical and economic studies [14]. Howe-
ver, the practical experience demonstrates that
growth of the confidence level doesn’t always
increase capitalisation. In some cases, more
detailed studies reveal deviations from initial
assumptions. These may include a lower com-
mercial component grade, difficulties related to
rock mechanics or water inflow, lower recovery
of metals or yield of concentrate, growth of capi-
tal and operating expenditure, or infrastructure
problems. Besides, the saleable product market
conditions may change rapidly. These changes
may require a revision of economic parameters,
and the project value may decrease. In some
cases, results of detailed studies are so unfa-
vourable that the deposit development becomes
uneconomic or the project implementation is
temporarily suspended.

Most of expenditure is associated with three
key periods: the initial phase when geological

100
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Geological | Scoping Studies Pre- Additional | Feasibility | Construc- | Mining Target Operation
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Study | procedures| Design capacity
5 6 9 11 16 26 78 79 99 100
Average % of CAPEX Potential project capitalisation

Fig. 1. Average statistical relationship between field development costs and potential capitalization
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exploitation is carried out; research and deve-
lopment, and pre-design studies; and construc-
tion of mining and processing facilities when ex-
penditure reaches its peak. At the same time, capi-
talisation fluctuation doesn’t depend on growth
of expenditure. Changes occur when important
stages of studies are completed, and their fin-
dings are documented. This is when the risk level
becomes more understandable, and information
gets systematised and comprehensible to inves-
tors. The largest growth of value happens after
completion of a Pre-Feasibility Study and then
a Bankable Feasibility Study, along with cost es-
timates, approved by state expert review autho-
rities [16]. These documents become a milestone
and a project acquires new qualitative properties.
From the banks’ perspective, especially in
case of project financing, the key requirement is
the payback reliability. An ideal collateral is the
future company’s shares, but a bank accepts it
only if the key project parameters are assessed
reliably and are comprehensible. Therefore,
lending institutions normally focus on the top
right corner of the diagram (see Fig. 1), when
a project is at the later stages with a high le-
vel of confidence. This minimises the risks, but
excludes an opportunity of making high profits
resulting from early involvement in the project
implementation. Instead, banks prefer stability,
supported by guaranteed payment of interests
and a manageable payment schedule. Never-
theless, as mentioned above, each project is
unique [9]. Financial institutions may approve
financing even at the Pre-Feasibility Study
stage, especially if there is a strong sponsor, go-
vernment support [17], favourable market con-
ditions, or a deposit is strategically important.
Private investors, willing to take an equity
stake in an operating company, often assume high
risks to get involved in the project implementa-
tion at the earliest possible stage of the project
life cycle. Their objective is to see a potential
rapid growth of capitalisation which happens at
transition from high uncertainty to verified cost
effectiveness [18]. The earlier an investor enters
the project, the larger the gap is between expen-
diture and the future value of an asset, and, con-
sequently, the higher the potential profitability
is. However, this approach can be justified only
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if all factors that impact the project feasibility
and profitability are considered thoroughly and
comprehensively. The value doesn’t fluctuate for
no reason. Changes occur only if a deposit has
a real potential, supported by quality of mineral,
scale and conditions of mineral reserves occur-
rence, location, external infrastructure, technical
and technological solutions. Not every project is
capable to ensure sustainable effectiveness even
in favourable market conditions. Most of the pro-
jects are marginally profitable and are affected by
price fluctuations. Therefore, pre-design studies
play a key role.

Conclusion

The review of aspects of the various factors’
impact on the project makes it possible to set up
a system and to understand the logic and condi-
tions of participation of banks, funds, investors
and other financial institutions in financing of
mining assets. Hence, a coordinated interaction
between mining companies and financing sour-
ces is established. The earlier an investor gets
involved in a project, the more risks an inves-
tor faces, but, at the same time the higher the
potential profitability is. This process could be
described by an algorithm which contributes to
improvement of relationships between stake-
holders and the level of transparency of project
initiatives, and to development of a successful
strategy of joint efforts. Timely financing ena-
bles to commence deposit development opera-
tions, and to improve cost effectiveness of the
entire project, that the potential capitalisation
directly depends upon.

The article reviews the mining project in-
vestment methods applied at various stages of
the deposit development, including relevant
documents and collaterals. Effectiveness of in-
vestment, and in particular, interaction between
mining companies and financial institutions has
a direct impact on economic parameters and via-
bility of a mining project. Assessment of the po-
tential return on investment also depends on the
level of risks.

Today these approaches are extremely rele-
vant. After a long period of suspension due to
macro-economic factors, mining projects in Rus-
sia start developing actively. It should be noted
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that another important factor is the system of
government regulation of subsoil resources use,
from estimation of a licence price (at an auc-
tion) to mechanisms of support through pub-
lic-private partnership. In these conditions, con-
structive interaction between mines, financial
institutions and engineering companies is the
foundation for success. Hence, efficient coope-
ration and professional approaches ensure that

many projects receive the timely support and are
implemented successfully.

This article will be useful to scientists and
operations managers. The authors are ready to
continue providing expert assistance, consulting
services and technical support for all subsoil re-
sources users to ensure sustainable and techno-
logically advanced development of the Russian
mining industry.
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