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Lecture 50 : Management and Quantification of mining investment risk

Hello welcome everybody. Today we will be discussing about the mining risk that means
the risk in mining investment, its quantification and mitigation management. So this part
will be discussed mostly conceptual but very important in managing or conceptualizing
the management of investment risk. So, we will try to first list the concepts that we
covered basically we will cover the risk in mining project the concept what are the risk
try to list them out how to quantify them can we quantify the risk. Then how to manage
the risk and how this responsibility is shared for management of investment risk and the
management risk in mining operations.

CONCEPTS COVERED

* Risks in mining projects

* Quantification of Risk

* Risk Management

¢ Risk Management Responsibilities

Ah the the ah lecture materials is not necessarily in this order, but we will be switching
between these basic concepts throughout the ah today's discussion. To start with ah |
must say that the risk management in general not only for mining in general involves



identification assessment and mitigation of the uncertainties in any investments for
mining operation also it applies. This ensures that a sustainable and efficient execution of
mining project can be planned And if we know that means if we can identify, assess and
develop a mitigation program and we can successfully implement them.

Risk Management

* Risk management involves wdentifying, assessing. and mitigating uncertaintics in
mining investments.

* It ensures the sustainable and efficient execution of mining projects.
I'ypes of nsks include technical, financial, regulatory, and environmental risks,

» Effective risk management helps prevent delayvs, cost overruns, and operational
futlures,

* It balances economic goals with environmental and social responsibility
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What are the risk type of risk that are involved? It can be technical, it can be financial, it
can be regulatory, it can be environmental So, if you are if you are managing the risk
effectively, this will help prevent delays that means, there will be not delay that means,
you first identify and you do not know a certain risk and it has come. So, now, | | develop
mitigation procedure implement. So, that will cause lot of delays.

That will involve cost overruns because if you are not properly prepared, then you will
incur additional costs which you could have avoided if you had known the actual risk
beforehand. Operational failures are very common if you do not know the risks involved
and suddenly encounter them, and the operation stops, and the production also stops. The
management of risk in mining will balance the economic goals—that means our targets—
with our environmental and social responsibilities effectively. What are the major risks
associated? Many new mining projects are developed in hostile geographic areas, where
the geographical conditions are not very favorable, and little experience of mining
operations has been gained in those areas.



Major risks associated with mining

Some of the major risks associated with mining projects are as follows
*  Many new mining projects are developed in hostile geographical arcas, where lintle
experience of mining operations has been gained

*  New mining projects must compete with lower risk investment opportunitics for

capital. They need to offer higher returns as compensation,

*  Mining projects have large capital outlays.

There is a lead time before positive cash flows are generated
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So, it is an unknown area—absolutely unknown—where there may have been no
previous mining operations. This can happen very, very commonly. Now, new mining
projects must compete with lower-risk investment opportunities for capital; they need to
offer higher returns as compensation. That means when you are considering investing in
mining, it will demand a lot of funds—a lot of financing—instead of investing elsewhere.
Instead of investing in mining, you could have invested somewhere else. So, the struggle
IS with the opportunities of investing the same money elsewhere.

So, you need to justify that. Usually, mining projects have large capital outlays. So, it
cannot be a small business. For example, big open-cast mines or big underground mines
require huge capital investments initially, and more importantly, there is a considerable
lead time before positive cash flows are generated to compensate for the investment and
you start getting positive returns. There is a considerable lead time before the positive
cash flows are generated to compensate for the investment, and you start getting positive
returns. Technology and advancements in mining at the moment are progressing very
rapidly.

So, you may easily get outdated and may have to replace the machines due to technology.
So, you may need intermediate financing, which is not always easy for you. Now, the
mining project must also deal with stringent environmental and safety requirements. For



example, the safety requirements for mining operations are very stringent and extensive
because mining is considered a hazardous occupation. So, the safety requirements related
to mining are expensive.

Major risks associated with mining cont.

*  Technology advancement at a very rapid speed/outdated
*  Mining projects must deal with stringent environmental and safety requirements.
*  Mining projects after frequently exposed to new tax and royalty laws.

*  Mining projects are dependent on many variables: geology, weather, market,
technology, host country dynamics, finance, skills, ete. Some variables are in control

of the developer, while some are not
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At the same time, you must have detailed knowledge and trained manpower to look after

the safety of mining operations. Similarly, how to mitigate environmental degradation
and the regulatory laws, especially since they are very stringent about environmental
degradation—how to mitigate that. So, mining projects are frequently exposed to new tax
and royalty laws. This may not be regular, but it can happen. So, you may face new taxes
or new royalty rates, which may substantially change your positive cash flows.

Now, mining projects also depend on various variables like geology, weather, market,
technology, host country dynamics, finance, skills, and so many things. Some variables
can be controlled within the developer's scope, while others are not at all under the
developer's control. So, what are the responsibilities of the mine developer? Let us list
them out. The mine developer needs to ensure that the investor gets a substantial return
on investment by successfully managing the risks of the mining project—substantial
return.



It is risky, it is capital intensive. So the mine developer has to ensure in such a way that
this money that we are investing should give you substantial return. So, you need to not
only plan it, but also visualize beforehand what are the risk in future that this mining
project can encounter accordingly you have to develop the mitigation strategies. So, any
mine developer who has a clear understanding of the project risk will definitely more
likely to persuade any prospective investor to invest in the project. compared to any other
developer who has limited comprehension of the risk and or any risk management plan in
place.

Risk Management Responsibilities
Responsibility of the Mine Developer

*  The mine developer needs to ensure that the investor géts substantial returmn on

investment by managing the risks of mining project successfully

* A mine developer who his a clear understunding of the project risks and has a
nisk management plan in place i more likely 1o persuade an investor 1o invest
in the project, than a mine developer with limited comprehension of the risks
or any nisk management plan in place
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So, if you are trying to convince some investors, you must have a thorough knowledge of
mining operations, the risk involved and how this risk will be managed. Otherwise, the
investor will never be impressed. The mining investor also needs to be fully aware of the
risk profile of the investment because the mine developer has identified and quantified
the risk. And the risk management is in place, this has to be projected to the mining
investor very clearly convincingly that this are the risk associated as | have been telling
before and this can happen and if this happens what | am going to do to counteract or
rather the mitigate these things and there will be practically no loss and there will be no
practical production loss also in between.

Most mining investors are also aware that the investment in mining project is high risk
undertaking. So, the people who are in business they have idea nowadays people have



information more information than ever before. So, naturally ah they will ask for a higher
return on investment. higher return on investment like compared to others because there
is more risk if the investors are taking more risk they will definitely require more returns
they will ask for more returns on the investment and as soon as possible the money
should be recovered the capital invested in the beginning should be recovered. So, what
we can say that the mining investor

Risk Management Responsibilities
Responsibility of the Mining Investor

The mining mvestor needs 1o be fully aware of the risk profile of the investment that he
or she is about to pursue and ensure that the mine developer has identified and quantified

the risks and has a nsk management plan in place

¢ Most mining imvestors are aware that investment in mining projects is o high-risk
undertaking, and hence a higher retum on the investments is required. Mining investors

must be willing to take a calculated risk when investing in mining projects
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will prefer to have a calculated risk. If someone is investing in mining project, he would
prefer to have a calculated risk that I have risk, but I know this much is the risk and how
to mitigate and what are the following consequences that can follow and how we can
manage that risk. Now we can make a table and then show at what stage what kind of risk
assessment is associated. At the feasibility stage itself, we need to identify all technical
economic and human risk and identify the solutions related to this technical economic

and human risk because when we conduct a feasibility study then we have to attempt this
technical thing economic and human risk all. because this is a feasibility study.

So, there we can identify the risk associated with this and develop identify solutions also.
In mine development stage when we have got the investor we have started developing the
mine. So, the risk assessment appropriate to the source of funding identify solutions also.



And during the operations monitoring of the risk because when already the mine is
developed now we are running it.

So, now we have to monitor the risk and if something happens then immediately we
should implement solution and in most of the cases preventive measurements should be
presented preventive measure should be taken. So, that the risk does not confront you do
not confront the risk that you have apprehended that is even better solution in mining
operations. Now, we are coming to the end of the project stage mine closure. The last
phase of the project different project

Risk assessment applicable to project stage

Scope of rsk asscssment

Feasibility Identification of all technical, economic and human risks.
Identify solutions

Mine development Risk assessment appropriate to source of funding. Identity
solutions.

Operations Monitoring of risks. Implement solutions

Mine closure Determine magnitude of risks that mining company

should deal with when the
project is closed, Implement solutions
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So, you have to determine the magnitude of risk that a mining company should deal when
the project is closed. There will be environmental problem, there will be rehabilitation
problem, there will be socio-cultural issues because you thousands of people or hundreds
of people may lose jobs all these things and you whether you have taken all the closer
actions or not, whether you have restored deforestation or not. Otherwise, there will be
different governmental, statutory, social, , outrage against the mining company. So, we
need to be fully aware of all these things. And being a responsible miner, we need to
develop all these mitigation strategies and implement everything that is related to the
mine closure plan.

Now let us categorize operational risk and what are the risk that is associated with the
details of this thing. Risk category operational is geology or exploration, mining risk



when you are excavating and bringing it, processing when you are processing it that you
are not getting the right grade why it is happening. Infrastructure risk not fully supported
in that case what additional measures are required to provide full infrastructure.
Environmental risk | have told earlier also. Now weather force measure you do not know
that something has happened tsunami or flood or anything, but remember that this can
happen.

So, we must not say that this will never happen to you and you just be careless about this
thing not at all. This can happen to anybody and everybody. So, if this happens what is
the mitigation measures, how to minimize the loss related to these hues weather related
mishaps. So, in that case what actions we are taking to see that this can never create
havoc in the mining settlements, residential area or the or the operation of the mine itself.

Risks identified for mining projects

Rkcepory | Weatibedrido

- Geology/exploration
- Mining risks
- Processing—poor yields
- Infrastructure risks
- Environmental risk
- Weather—Foree majeure
Operntionn! risks - Production—Poor machine aviufabilitics
- Health and safety of employees compromised
« Wogkforce— Industrial actions
« Contractor nonsperformance
- Completion risk
- Project assumptions—incorrect
- Escalating operating costs

Now, there are poor machine availabilities, which can severely hamper the production,
directly hamper the production. How do you manage that? If health and safety of the
employees are compromised. So, the workforce again you have to take industrial actions.
contractor non-performance.

So, if the contractors that you have given certain job, certain duty, certain agreements
and they are not performing to our expectation, these are you are identifying the risk
involved. completion risk, we have a plan to complete a particular work or task or job
within a say 6 months or 1 year, you have to installation of an additional facility in a



plant, can you do it in that period or if you are, if you cannot complete this then what will
happen that you have projected that the production will be or the processing,
beneficiation will be, the capacity will be enhanced but if you cannot do it then what
happens, it will it will hamper the smooth flow of operation and it will stop mining
operations or rather what you thought that it is going to help you in business grow then
that you will never achieve. If your project assumptions in the feasibility stage is
incorrect and you see now that the parameters that you took for assessment of the
viability or feasibility of the project are in that case how do manage that because it is if it
is completely out of proportion then then then it is very difficult very difficult to manage
but if it is deviating then how we can manage these things so this can be a risk involved
in mining operations.

Risks identified for mining projects

Identificd risks
: « Lack of skills
Team risks - Lack of team cohesion

- Lack of communication

Market risks - Fallmg commaodity price

- Mining regulatory frimework inconsistent
Legal risks - Contractual risks
- Country politics

- Financing—Funding terms, lack of finance

« Currency movements

- Insurance—Project not insured correctly
Participant credit risk

Financial risks

- Wrong strategic direction

- Acquisitions— Wrong investment decision
- JV partners‘sharcholders not aligned

- Corporate govemance

Corporate risks

And last but not the least the operating cost if they are escalating whether it is a variable
cost, overhead cost, labour all these things. So, operating cost can increase if the diesel,
petrol or anything all these things spares it can increase. So, how to manage all these
things up to what extent it is manageable by you. So, identification of the risk is very
important. you are operating a mine with a team definitely.

So, what are the risk associated with the team or team members that the team members
some of them do not have the required skills. They lack in team cohesion, there is no



bondage between the team members. They truly do not act as a team and there is a lack of
communication between themselves. They do not communicate with each other
effectively. So, the performance of the team is greatly hampered.

Let us talk about the market risk. Simple thing falling commaodity price is definitely we
identify as a risk. So our revenue will be dropping down. Legal risk mining regulatory
framework is inconsistent for some reason. which we thought in the beginning which
may be inconsistent with the although the present regulatory framework may not be
perfectly consistent with what we are doing.

Quantification of RisK
*  Risk is a function of uncertainty (probability) and consequence {financial impact)
*  Risk = Uncertainty ( Probability) x Consequence (Impact)
Risk Score = Uncertainty (Probability) x Consequence (Impact) x Exposure

I'he project developer needs to be able to quantify the probability and the impact of the nsk.

¢ The impact can be reduced production performance and revenues; and an increase in CAPEX
and OPEX. The net result can range from lower than planned returns to a complete collapse

of the project.

¢ As mining capital is required during the feasibility and mine development stages, the mine
developer needs 1o focus on risk assessment applicable to the first two project stages as a

prionty
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Then contractual risk mean the legal terms between the contractor and the mine operators
are different or if that drastically change then we will have a risk in operating or
successfully operating the mine. The country politics will greatly influence the operation
of the mining or any business. We need to be prepared for that. Now about the financial
risk part. So, in in financing the funding terms or say lack of lack of finance.

So, in the beginning we have, but when you are operating the mines, then what is
happening in between? You want additional short-term funds also. You need, so you
need to be very careful that if this situation arises, will you have your financial support
and where will you get it from? Now, say the currency movements, ah, equally, and then
the project is not insured correctly. As we have studied in the insurance chapter also, that
proper insurance is not, ah, provided for the machines, large equipment. Even, ah, there



are insurance related to, ah, the manpower also. So, we do not—our project is not
properly insured. So, in case we have some kind of loss of life and property, then we do
not get the insurance benefits.

We need to be sure that we have properly insured, but, but naturally, we will have to pay
a lot of premiums to fully get insured. Now, the credit risk. Credit risk, so as | said, this is
also a part of the finance. So, your credit rating also needs to be good so that you can get
easy loans from the market. Now, the corporate risk: wrong strategic direction. The
corporate is not behaving in the line that we thought in the beginning. And acquisitions,
for example, we are trying to do the acquisition of other companies.

We are diversifying our business. We are doing mining; maybe we are investing
somewhere else where we are going for an acquisition. So, we need to be careful because
this is going to be— going to influence or affect the overall performance of the, ah, of the
company. So, the wrong investment decision in the name of, ah, diversification or to
support the—

The argument that if the core mining business somehow suffers drastically then our
expansion schemes will give us a support in future that needs to be very carefully
examined. Otherwise what is happening both the things may suffer. I mean if the mining
IS not suffering even then a wrong investment decision will lead us to a situation where
the expansion schemes will suffer more than our core mining operations. Now, the joint
vendor venture partners or shareholders or the shareholders are not aligned. This can
happen ah ah then the taking decisions as to what dividend you are ah going to declare
or the partners they are not in good terms.

So, how do manage? This is a corporate risk. very critical but still you need to be aware
and the corporate governance overall who that is a typical management problem unless
they have they behave like a team they have a common interest of the benefit of the
company Then we cannot grow | mean if I look after my own personal benefits and also
the 2, 3 other people who are running the who are at the helm of affairs they have their
absolutely selfish and personal motos and motives in that case you cannot grow. So, the
corporate governance is basically a very important team work with leaders they will lead
the the company towards higher and higher goals.

Now, let us quantify the risk. let us try to now we have talked about we have we have
talked so much about the risk what kind of risk and what risk is associated with what kind
of operation. But here we are just trying to quantify this is it possible to quantify this the



answer is yes to some extent definitely. The risk is basically a function of uncertainty or
in mathematical probability and the consequence that can be termed as a financial impact
that can be converted as a financial impact that can be transformed or expressed in terms
of money also to some extent not fully. So we can write this as a formula or equation you
can say that: Risk = Uncertainty (Probability) x Consequence (Impact)

Quantification of Risk
*  Risk quantification is & process in which the probability of the risks identified, and the
consequence thereof are workshopped in o team approach,

* Participunts to this workshop include senior, experienced project members, whether in-

house or external consultants of the disciplines: geology, mining, mineral processing,

mechanical and electrical engineering, geotechnical, market, logistics, human resources,

environment and social, legal and finance

*  Participants in the workshop assign the probability and impact to each risk for the mining

project
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If you multiply this, then we get a risk. Why are you multiplying? Because the thing is
that the uncertainty remains the same. If the consequence changes, then the whole thing
will also change. And they are, these two are very critical. | mean the probability of
something happening and its related consequence.

So, when we multiply both, we are getting the risk, trying to quantify the risk. So, what is
the risk score? It is:

Risk Score = Uncertainty (Probability) x Consequence (Impact) x Exposure

Now, the project developer needs to be able to quantify the probability and the impact of
the risk. See, in the beginning, the people who are experts in doing this kind of analysis
will definitely be able to quantify the probability and the impact of the risk.



Quantifying the probability means determining the chance that this will happen. Now, if
this happens, then what will be the risk, the financial impact? How many people will be
exposed? What sections, what divisions of the operations will be exposed? How many
people will be impacted? So, the impact can be reduced. It can reduce production
performance and revenue, and it can increase capital expenditure and operational
expenditure, both.

And the net result can range from the lower than planned returns that means, we have a
planned return and the return will be less than the planned return. and it can if it is if the
risk is too big and the consequence and impact is even more severe then you can think
of a complete collapse of the business. So as mining capital is required during the
feasibility and mine development stages, the mine developer needs to focus on risk
assessment applicable to the first two project stages as on the priority in the beginning
itself, in the beginning itself. So, now the process can be now ah expressed or or we can
tell that this is the the it is a process in which we ah identify the probability of the risk
and the consequence there are and so we can find out the risk associated and we can try to
find out the mitigation approaches. we can give a priority also if we can find out the risk
score then we can give a priority 1, 2, 3 the highest risk score gets the top priority that
also we can do in the quantification.

Quantification of Risk

Probability
Low probability: <20%
Medium probability: 20-50%

High probability; >50%

Tmpact

Should the nsk matenalise, the financial damage incurred is expressed as a
value, i Rs. Crorés or S million
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So, participants ah we need lot of participant brainstorming session. So, in that workshop
kind of thing we include senior experienced mining project members whether in house or
you can invite external consultants who are less biased from all geology mining and
mineral processing sectors mechanical electrical engineering geotechnical market
specialist, the logistics suppliers, the human resources, environmentalist, social and legal
and finance experts also to work together, go for brainstorming, find out the probability
of something occurring and the risk associated with it, the impact associated with it. So,
probability and the consequence can be easily found out by discussing with each other.
arguing with each other counter argument are very much required to arrive at a definite
quantification.

So, this workshop will ultimately assign the values to the probability and also the likely
impact of each risk associated with that occurrence of that risk. So, the probability ah
we we consider low probability is less than 20 percent, 20 to 50 percent is a medium
probability and greater than 50 percent we consider as high probability. And in in in case
of the in inin in terms of a rather impact. So, if the risk really materialize then the
financial damage associated should be expressed as much as possible in rupees crores or
rupees lakhs whatever it is or say in million dollars.

So, probability and the impact if both the things we can try to your say something you
can say that the failure of a dump will it happen? chances. So, we can have a data | mean
from the past that we had we have examined 1000 dumps how many dumps have
failed instead of maintaining them at least one of them or three of them has failed or 10
of them has failed. From there at least we can have the idea of what is the probability of
the failure of the dump even though we are maintaining certain So, that could be due to
bad weather or certain unforeseen things.

There is a probability of dump failure even if you are trying to maintain something. So,
from there we can find out the what is the chances of the of the probability of occurrence
of dump failure. If that dump failure what financial damage it can incur can we express in
terms of money is it possible if that is so then the basic things are done the probability is
known and at the same time the monetary loss related to is this is also known. So, now
we can use this for the purpose of calculation of the risk and risk score.

Usually the low medium low ah naturally if you have if you have given ranking of the
risk then naturally people will go for the high and medium risk for developing the
mitigation ah ah strategies compared to the the the ah risk of low probability which



which is very very less likely that it can happen. So as | said earlier that the management
is nothing but this systematic process of identification then analyzing, evaluating that
means we are assigning the values and then finding out the risk. So from there we can
find out a positive effective mitigation strategy. so that otherwise there is a chance that it
would negatively impact the organisation's operations, assets and objectives. So mitigate
that we have to identify beforehand, analyse them, evaluate them and then calculate the
risk and risk scores.

Management of Mining Risks

T'he risk management plan needs to look at the high and medium risks

Risk management is 4 systematic process of identifying, analyzing, evaluating, and mitigating

potential risks that could negatively impact an organization's operations, assets, or objectives

*  In industries like mining, where uncertainties such as geological vanations, market
fluctuations, and environmental concems are inherent, effective risk management plays a

critical role in ensuring sustamable operations and profitability.

A robust risk management framework cnables organizations to make informed decisions,
improve resilience, and maintain stakeholder confidence, fostering long-term success in a

competitive and unpredictable environment
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In mining, there are a lot of uncertainties, like geological variations, as we have said

earlier. Market fluctuations of the commaodities and environmental concerns are inherent
to mining operations. So, risk management—effective risk management—plays a great
role in the mining business. Now, if you consider all these things, you can make informed
decisions—we can say informed decisions. We prove resilience—that means our capacity
to fight against the odds and maintain stakeholder confidence.

And we foster long-term success in a competitive and unpredictable environment. This is
how—I mean, we can say that being informed— and being able to identify risks, analyze,
evaluate, and develop mitigation procedures beforehand is very, very helpful. So that, if it
happens at all, we can have counteractive measures that will not hamper the smooth flow



of mining operations. Now, | will quickly go through this list of risk management
initiatives—just for your reference—Ilike, say, for geological and exploration risks.

So, the control is risk management through evaluation of geological information—correct
evaluation from proper mineral resource information is very important. So,
internationally acceptable resource evaluations like UNFC or JORC, as | have said in the
beginning of a few lectures, and, of course, you use third-party independent evaluators
for the resources. You must appoint reputable mining consultants to provide monthly
mine planning input; mine contractors should be well-established, reputable people. And
for any variable, you must use experienced mine planners. If you do the planning
properly with good, experienced mine planners, half the job is done.

In processing technology, for example, you can use proven technology with less risk,
which is already being practiced by many companies. You will have less risk. Input and
guarantees from the suppliers: what are the raw materials that you require? And of
course, there should be a provision that in the future, if | want to modify, then how do |
modify? The provision should be there. And at every stage, an independent expert will
give you unbiased views in most cases, which will help you in growth. And now, in say
weather cases, for mature cases, we said that we have no control.

Management of Mining Risks

* Following is a list of risk management initiatives for references:

Risk Control | Risk management

- Thorough evaluation of geological information

- Usage of internationally acceptable resource evaluation
standards

- Independent resource evaluation

Geology/exploration  Control

Appointment of reputable mining consultants to provide
monthly mine planning input
- Use of reputable mining contractor
- Expenenced mine planners

Mining Control

= Use proven technology

- Input and guarantees from suppliers

- Redesign if required

- Recommendation from independent experts

Processing technology  Control
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But the question is, due to the nature of SARS-CoV-2, can you imagine whether there is a
huge landslide in the area? Is there any possibility? Can there be a huge flood? Or what is



the chance that we will have a devastating cyclone in that area? So, if that happens, yes,
okay, we have no control over this, | understand that. But you must have insurance,
enough insurance to counteract this, so we get compensation for that from the insurance.

And you can recover from the diversity of the situation to restore normalcy and bring the
whole project back to life. How quickly with that? You must keep these things in mind
that this can happen. As | said, if it happens, then what can happen? How can you take
the counteraction or say you can restore normalcy as quickly as possible and provide due
compensation to the people who are affected. Environmental risk: we have control
definitely. We must implement the environmental management report and then we
always take independent opinions on how to do these things, and we can continuously
monitor the environment. So that we can implement the environmental management plan
and reduce your environmental impact assessment. In production, if poor machine
availability is there, we can control it. We can focus on preventive maintenance and we
should not wait for breakdown maintenance.

Management of Mining Risks

Tk Comra | sk mmagamat

. - Due diigence 16 establish nature of such rigks>
Waeather—rmain—force Noaontrol - tmportant to have consistency In foroe majeurs clavses
majeure In all contracts
- Insurance

Implement environmental management repoet
Environmental risk Control Independent opinion
Ongoing moniioring

- Focus on hasios: water, oll, diesed, water, lools, cleaning
of machines
- Focus on preventative mantenance and regular
services
Production—poor Control Implement proactive mantenance managerment system
machine avallabilities - Search for and attract mechanical skills, ncentivize
- Focus on machne operator discipline and training to
avoid abuse
- Haul road mantenance
Engage OEMs and suppliers
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We should provide regular  preventive maintenance. So, we must have a proactive
maintenance management system so that we are least affected by breakdown. So, we
must go for mechanical skilled people, we must do incentive that if you can maintain the
machine and operate smoothly you will get more incentives. So, we should focus more on
the operators discipline and that training. So, that they do not you abuse the machines



misuse the machines and so that we get more life and more effective service life from the
machines.

We must maintain the whole load properly and engage the original equipment
manufacturers and suppliers to look after and to participate effectively to see that our
machines give the maximum productivity. Make mine regulatory we have also no
control, but we can go on consulting with the local department. We can review the
assumptions by independent technical and financial advisor, how this can be managed,
ok. You keep a provision of 10 percent contingency that if something happens we will
manage from this fund. And as | said repeatedly, a scenario planning, that means to
visualize, okay, this can happen and we have the contingency.

So, if this happens, this is how we will be managing these things. This can be controlled,
provided you have a contingency you manage for that. Now, if there are lack of skills for
example, we have steel control. So, you can identify it also provide training and you can
promote talent in house as far as practically possible. And then we can collaborate with
other institutions to secure talent, bring talent so that your management of the business is
much more efficient.

Management of Mining Risks

« Ongong consultaton with the local department

Mining regulatory |/ Nocontol | "o

- Review of assumptions by independent technical
und financial advisors

- Include a 10% contingency in inputs

- Scenario planning.

Project assumptions  Control

- Identify and promote talent in-house as far as
practically possible

- Partnerships with tertiary institutions o secure
talent.

Lack of skills Control

Similarly, we have the the market forecast, if you can use the independent market study
and the price hedging arrangements which we have discussed earlier also. The financing
part, so whether we have fixed interest debts or bond like this. Now, insurance also we



have we need to have diligent operational management. and the ensure must ensure
equipment breakdown period. So, all these things are very much required for effective
risk management, some of them are under our control, some of them are not under our
control.
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[Risk | Control__| Risk Management

- Independent market study

Market foreeast  Noconrol - Take or pay agreements
« Price hedging armngements.
« Fixed interest debt or bomds

Seck reputable financiers—due diligence on lenders.
~ Hedging
- Matching construction and revenve cumencies with lom
currency
« Offsbore escrow accounts, if possible

Financing Control

Currency No control

- Diligent operational management

Insurance No control J
- [nsure equipment breakdown periods

- Extensive credit evaluation of sponsors

Participant credit No sictred - Minimize the support required from weak sponsors

risk - Costs of financing con be reduced where strong participanis
are prepared (o give significant support

But the the risk categorization is very much department that identification of risk I will
come back to what 1 told in the beginning that identification, evaluation and development
of the mitigation is most important right from the beginning and throughout the
operations and also during the closure of mining operations. We have taken lot of
materials in this particular lecture from Michael S, famous book Mining Capital. You can
download this book which is freely available in from the net internet and you can of
course, definitely you can read our many other resource materials. So, today we discussed
about the risk associated with the mining operations, how to quantify
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can we quantify ah what what extent to what extent we we we quantify the mining risk
and can we develop an effective mitigation strategy. So, that we can run the mining

business without in between hampering the operations or stopping the operations. Thank
you very much.



