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Executive Certificate in Mineral Economics

Project Evaluation and Decision Making

Access Road Cost — The capital outlay required to construct and maintain roads that connect a mine site to
the public transportation network. Related terms: CAPEX, logistics, haulage cost. Example: A copper project
in Chile required a 45-km gravel road, increasing total CAPEX by US$12 million. Practical application:
Incorporating road cost in the cash-flow model ensures realistic capital budgeting. Challenges: Estimating
terrain-dependent construction expenses and accounting for future maintenance under variable climate
conditions.

After-tax Net Present Value (ATNPV) — The present value of projected cash flows after deducting corporate
income tax, expressed in monetary units. Related terms: NPV, tax shield, discount rate. Example: A gold
mine with a pre-tax NPV of US$200 million and a 30 % tax rate may produce an ATNPV of US$140 million
when cash flows are discounted at the project’s cost of capital. Practical application: ATNPV is the primary
decision metric for investors assessing profitability. Challenges: Correctly modelling tax timing, loss
carry-forwards, and jurisdictional tax variations.

Allocation of Overhead — The method of distributing indirect costs (administration, corporate services) to
individual projects. Related terms: Cost apportionment, indirect expense, activity-based costing. Example: A
mining corporation assigns 15% of its corporate overhead to each of its three concurrent projects based on
head-count weighting. Practical application: Transparent allocation supports accurate project profitability
analysis. Challenges: Selecting allocation bases that reflect true resource consumption and avoiding
double-counting.

Benchmarking — The process of comparing a project’s performance indicators against industry standards or
peer projects. Related terms: Best practice, key performance indicator (KPI), peer analysis. Example: An
iron-ore development evaluates its capital efficiency by benchmarking its CAPEX per tonne against the
global average of US$30/t. Practical application: Benchmarking identifies cost-saving opportunities and
informs target setting. Challenges: Ensuring comparable data, accounting for geological and regulatory
differences, and avoiding misleading conclusions.

Benefit-Cost Ratio (BCR) — The ratio of the present value of benefits to the present value of costs; a BCR > 1
indicates a financially viable project. Related terms: NPV, economic feasibility, discount rate. Example: A
phosphate mine’s BCR of 1.45 Suggests that for every dollar invested, $1.45 Of economic benefit is
generated. Practical application: BCR is often required in public-sector project appraisal. Challenges: Valuing
non-market benefits (environmental services) and selecting an appropriate discount rate for long-life assets.

Capital Expenditure (CAPEX) — Funds spent on acquiring, constructing, or upgrading physical assets such as
mines, processing plants, and infrastructure. Related terms: CAPEX, OPEX, capital budgeting. Example: A
nickel project estimates US$800 million in CAPEX, including a 200 MW power plant and a 5km slurry
pipeline. Practical application: CAPEX forecasts drive financing structure decisions and equity-debt ratios.
Challenges: Managing cost overruns, scope creep, and price volatility of construction materials.
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Cash Flow Forecasting — The projection of inflows and outflows over the life of a mining project, typically on
a yearly basis. Related terms: Cash-flow model, sensitivity analysis, financial statement. Example: A coal
mine's cash-flow forecast shows peak operating cash flow of US$250 million in year8, declining thereafter as
reserves deplete. Practical application: Forecasts underpin debt service calculations and dividend policy.
Challenges: Incorporating commodity price volatility, operational disruptions, and regulatory changes.

Critical Path Analysis — A scheduling technique that identifies the sequence of activities that determines the
minimum project duration. Related terms: Gantt chart, schedule risk, float. Example: In a copper mine
development, the critical path includes permitting (12 months), shaft sinking (18 months), and plant
commissioning (6 months). Practical application: Focusing resources on critical activities reduces schedule
risk. Challenges: Accurately modelling inter-dependencies and updating the path as uncertainties resolve.

Discount Rate — The rate used to convert future cash flows into present-value terms, reflecting the project’s
risk and the cost of capital. Related terms: Weighted average cost of capital (WACC), hurdle rate, risk
premium. Example: A junior mining firm applies a 12 % discount rate to its cash-flow model, reflecting high
exploration risk. Practical application: The discount rate determines NPV and influences go/no-go decisions.
Challenges: Selecting a rate that balances market expectations, project-specific risk, and investor required
returns.

Economic Feasibility — An assessment of whether the projected economic benefits of a mining project
outweigh its costs, considering technical, market, and regulatory factors. Related terms: Feasibility study,
profitability index, market analysis. Example: A feasibility study concludes that a lithium project is
economically feasible with an IRR of 18 % under a base-case price of US$10kg™. Practical application:
Economic feasibility supports capital approval and financing negotiations. Challenges: Accounting for
long-term price forecasts and potential changes in environmental legislation.

Environmental Impact Assessment (EIA) — A systematic process to identify, predict, and evaluate the
environmental effects of a proposed mining project. Related terms: SLO, mitigation measures, regulatory
compliance. Example: An EIA for a bauxite mine in Brazil recommends a tailings-pond design that reduces
downstream sedimentation by 40 %. Practical application: EIA findings shape project design, permitting, and
community engagement. Challenges: Balancing development goals with biodiversity protection and
managing stakeholder expectations.

Exploration Risk — The probability that mineral resources will not meet the assumed quantity, grade, or
continuity, affecting project viability. Related terms: Geological uncertainty, resource estimate, Monte Carlo
simulation. Example: A gold exploration program assigns a 30 % exploration risk to its resource model
based on drill-hole density. Practical application: Quantifying exploration risk informs reserve conversion
strategies and investor disclosures. Challenges: Limited data, geostatistical complexity, and the influence of
assay error.

Feasibility Study — A comprehensive technical and economic analysis that determines whether a mining
project can be successfully developed and operated. Related terms: Pre-FEED, prefeasibility study, NPV.
Example: The feasibility study for an iron-ore project includes detailed mine design, processing flowsheet,
and a financial model showing an ATNPV of US$500 million. Practical application: The study serves as the

Read online: https://certificates.HealthCareCourses.org.uk/glossaries/ HealthCareCourses (An LSIB brand) - 21 Jun 2026
3269366/project-evaluation-and-decision-making



Healthg¥e GLOSSARY

basis for securing financing and obtaining permits. Challenges: Integrating multidisciplinary inputs,
managing scope changes, and ensuring assumptions are realistic.

Financial Modeling — The construction of a quantitative representation of a mining project’s financial
performance, typically using spreadsheet software. Related terms: Cash-flow model, scenario analysis,
valuation. Example: A financial model incorporates commodity price scenarios ranging from US$70 to
US$130 per tonne of copper, producing a sensitivity table for NPV. Practical application: Models support
decision-making, investor presentations, and internal budgeting. Challenges: Maintaining model integrity,
avoiding hidden assumptions, and updating for new data.

Internal Rate of Return (IRR) — The discount rate that makes the NPV of a project's cash flows equal to zero;
a common measure of profitability. Related terms: NPV, hurdle rate, profitability index. Example: An IRR of
22 % for a zinc mine exceeds the company'’s required return of 15 %, indicating an attractive investment.
Practical application: IRR is used to rank projects when capital is constrained. Challenges: Multiple IRRs in
projects with alternating cash flows and the tendency to ignore scale effects.

Joint Venture (JV) Structure — A contractual arrangement where two or more parties share ownership, risks,
and returns of a mining project. Related terms: Equity split, operating agreement, risk allocation. Example: A
senior mining company partners with a local firm in a 70/30 JV to access mineral rights and community
support. Practical application: JVs enable capital sharing and leverage complementary expertise. Challenges:
Aligning strategic objectives, managing governance, and resolving disputes over profit distribution.

Life-of-Mine (LOM) Cost — The total cost incurred over the entire operational life of a mine, including

capital, operating, closure, and reclamation expenses. Related terms: LOM cash flow, decommissioning
liability, cost per tonne. Example: An LOM cost of US$45/t for copper includes US$15/t of CAPEX, US$20/t of
OPEX, and US$10/t of closure costs. Practical application: LOM cost benchmarks guide pricing strategies
and investment decisions. Challenges: Accurately forecasting future operating conditions and inflation, and
integrating closure obligations early in the design phase.

Net Present Value (NPV) — The sum of discounted cash inflows minus discounted cash outflows over the
project’s life; a core indicator of value creation. Related terms: ATNPV, discount rate, cash-flow model.
Example: A mine with an NPV of US$300 million at a 10 % discount rate is considered financially viable.
Practical application: NPV is the primary metric for go/no-go decisions and for ranking alternative projects.
Challenges: Sensitivity to discount rate selection, assumptions about commodity prices, and treatment of
tax effects.

Opportunity Cost — The benefit forgone by selecting one project alternative over another, often expressed
in monetary terms. Related terms: Alternative analysis, capital allocation, shadow price. Example: Choosing
Project A with an NPV of US$120 million over Project B with an NPV of US$100 million incurs an opportunity
cost of US$20 million. Practical application: Opportunity cost analysis helps prioritize limited investment
capital. Challenges: Quantifying intangible benefits and accounting for strategic fit.

Payback Period — The time required for cumulative cash inflows to equal the initial investment; a simple
measure of liquidity risk. Related terms: Discounted payback, cash-flow recovery, risk assessment. Example:
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A mining venture recovers its US$250 million CAPEX in 4.5 Years based on projected cash flow. Practical
application: Payback period is useful for assessing short-term financial risk, especially for lenders.
Challenges: Ignoring cash flows beyond the payback horizon and not accounting for the time value of
money unless discounted.

Probabilistic Risk Assessment (PRA) — A quantitative approach that uses probability distributions for
uncertain inputs to evaluate the range of possible outcomes. Related terms: Monte Carlo simulation, risk
metrics, probability density function. Example: A PRA of a nickel project shows a 10 % probability of NPV
being negative under low-price scenarios. Practical application: PRA provides investors with a risk-adjusted
view of project economics. Challenges: Selecting appropriate distributions, computational intensity, and
communicating probabilistic results to non-technical stakeholders.

Real Options Analysis — A valuation technique that treats managerial flexibility (e.G., Expansion,
abandonment) as options, adding strategic value to the project. Related terms: Option to delay, flexibility,
decision tree. Example: The option to expand a copper mine's processing capacity adds US$30 million of
optionality to the base-case NPV. Practical application: Real options help justify investments under high
uncertainty and guide timing decisions. Challenges: Complex modeling, estimating volatility, and
integrating options with conventional cash-flow models.

Sensitivity Analysis — A systematic examination of how changes in key input variables affect project outputs
such as NPV or IRR. Related terms: Scenario analysis, tornado diagram, parameter variation. Example: A
sensitivity table shows that a 10% drop in copper price reduces NPV by US$50 million, while a 10 % increase
in OPEX reduces NPV by US$20 million. Practical application: Sensitivity analysis identifies dominant risk
drivers for targeted mitigation. Challenges: Over-reliance on one-at-a-time changes and ignoring
interaction effects.

Social License to Operate (SLO) — The informal approval granted by local communities and stakeholders,
essential for project continuity. Related terms: Stakeholder engagement, community relations, risk
management. Example: An SLO for a gold mine in Ghana was secured after the company invested

US$5 million in local schools and health clinics. Practical application: Maintaining SLO reduces the risk of
protests, work stoppages, and regulatory delays. Challenges: Aligning expectations, monitoring social
impacts, and adapting to changing community dynamics.

Stakeholder Engagement — The process of communicating with, involving, and addressing the concerns of
parties affected by a mining project. Related terms: SLO, public consultation, grievance mechanism.
Example: A mining company conducts quarterly town-hall meetings with indigenous groups to discuss
environmental monitoring results. Practical application: Effective engagement builds trust, facilitates
permitting, and uncovers potential operational issues early. Challenges: Managing divergent interests,
language barriers, and ensuring meaningful participation rather than tokenism.

Tax Incentives — Fiscal benefits offered by governments, such as reduced tax rates, exemptions, or credits, to
encourage mining investment. Related terms: Tax shield, fiscal regime, royalty. Example: A mining project in
Peru benefits from a 10 % corporate tax holiday for the first five years of production. Practical application:

Tax incentives improve project economics and can be decisive in location selection. Challenges: Uncertainty
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over policy stability, compliance complexity, and potential retroactive changes.

Technical Risk — The probability that engineering, geological, or operational challenges will impede project
performance. Related terms: Engineering uncertainty, equipment reliability, process design. Example:
Technical risk for a deep-sea mining venture includes unknown seabed composition that could affect anchor
deployment. Practical application: Technical risk assessments guide contingency budgeting and schedule
buffers. Challenges: Limited data, rapidly evolving technology, and difficulty in quantifying risk magnitude.

Uncertainty Analysis — The evaluation of how unknowns in input parameters propagate through a model to
affect output distributions. Related terms: Probabilistic modeling, confidence intervals, scenario planning.
Example: An uncertainty analysis reveals a 95% confidence interval for NPV ranging from US$80 million to
US$150 million. Practical application: Provides decision-makers with a range of possible outcomes,
supporting risk-aware strategies. Challenges: Distinguishing between aleatory (random) and epistemic
(knowledge) uncertainty and communicating results effectively.

Valuation Methods — The set of techniques used to estimate the monetary worth of a mining project,
including discounted cash flow, comparable transactions, and real options. Related terms: NPV, market
multiples, asset valuation. Example: A valuation using the discounted cash-flow method yields a project
value of US$600 million, while a market-multiple approach suggests US$550 million. Practical application:
Multiple methods provide triangulation for negotiation and financing. Challenges: Data availability,
selection of appropriate multiples, and reconciling divergent results.

Weighted Average Cost of Capital (WACC) — The average rate of return required by all providers of capital
(debt and equity), weighted by their proportion in the capital structure. Related terms: Discount rate, cost of
equity, cost of debt. Example: A mining firm calculates a WACC of 9% using a 40 % debt proportion at a 5%
cost of debt and a 12 % cost of equity. Practical application: WACC serves as the hurdle rate for project NPV
calculations and investment appraisal. Challenges: Estimating market risk premium, accounting for
country-specific risk, and adjusting for project-level leverage.

Yield Curve — A graphical representation of interest rates across different maturities, used to infer discount
rates for long-term mining projects. Related terms: Term structure, risk-free rate, forward rates. Example: The
10-year government bond yield of 3.5% Is used as the risk-free component when calculating the discount
rate for a 25-year mine. Practical application: The yield curve informs the selection of appropriate discount
rates for cash-flow projections. Challenges: Matching project duration with appropriate points on the curve
and adjusting for credit risk.

Zero-Based Budgeting — A budgeting approach where each expense must be justified from scratch for each
period, rather than basing it on prior budgets. Related terms: Cost control, incremental budgeting, expense
justification. Example: A mining company adopts zero-based budgeting for its OPEX, resulting in a 7%
reduction in operating costs. Practical application: Encourages efficiency and cost discipline throughout the
project lifecycle. Challenges: Time-intensive preparation, resistance from functional departments, and
potential under-investment in essential maintenance.

Acquisition Premium — The additional amount paid over the market value of a target asset, reflecting
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synergies or strategic value. Related terms: Merger, takeover, valuation uplift. Example: An acquisition
premium of 20 % was paid for a lithium project, justified by anticipated cost synergies and market
positioning. Practical application: Premium analysis helps assess whether the acquisition creates net
economic value. Challenges: Accurately quantifying synergies and avoiding overpayment in competitive
bidding scenarios.

Bankability Study — A technical and financial assessment designed to meet the information requirements of
lenders, confirming that a project can be financed. Related terms: Feasibility study, debt financing, risk
mitigation. Example: The bankability study for a cobalt mine includes detailed mine plans, reserve
statements, and a robust cash-flow model, satisfying the senior lender’s criteria. Practical application:
Enables the structuring of senior debt facilities and reduces financing risk. Challenges: Aligning study scope
with lender expectations and managing the cost of extensive data collection.

Capital Structure — The mix of debt, equity, and other financing instruments used to fund a mining project.
Related terms: Leverage, financing ratio, cost of capital. Example: A project financed with 60 % equity and
40 % debt achieves a lower WACC due to the tax advantage of debt. Practical application: Optimizing capital
structure influences project risk, return, and ownership dilution. Challenges: Balancing covenant restrictions,
interest rate exposure, and investor expectations.

Cost-Benefit Analysis (CBA) — A systematic approach to compare the total expected costs against the total
expected benefits of a project. Related terms: BCR, economic appraisal, net social benefit. Example: A CBA
for a silver mine includes environmental remediation costs and the regional employment benefits, resulting
in a net social benefit of US$45 million. Practical application: CBA supports public-sector approvals and
stakeholder communication. Challenges: Monetizing intangible benefits and ensuring consistent valuation
methods.

Decommissioning Liability — The financial obligation to safely close and restore a mine site after the end of
its productive life. Related terms: Closure cost, reclamation, provision. Example: A mining company sets
aside a decommissioning provision of US$120 million in its financial statements to meet future closure
obligations. Practical application: Proper provisioning ensures compliance with regulatory requirements and
protects investors. Challenges: Estimating future costs under inflation and changing environmental
standards.

Exploration Budget — The allocated funds for geological surveys, drilling, sampling, and data analysis aimed
at discovering new mineral resources. Related terms: Drill program, prospectivity, expense allocation.
Example: An exploration budget of US$15 million is divided among three target districts, prioritizing areas
with higher geological upside. Practical application: Budget planning aligns exploration intensity with
corporate growth objectives. Challenges: Balancing risk-adjusted return expectations with limited capital
and unpredictable discovery rates.

Feasibility Review Committee — A multidisciplinary group that evaluates the technical and economic findings
of a feasibility study before project approval. Related terms: Governance, decision gate, senior management.
Example: The committee reviews the copper project's NPV, IRR, and environmental compliance,
recommending go-ahead with a conditional approval. Practical application: Provides structured oversight
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and accountability for large capital decisions. Challenges: Ensuring objective assessment, managing
conflicting departmental priorities, and maintaining schedule adherence.

Geological Modeling — The creation of a three-dimensional representation of mineral deposits,
incorporating data from drilling, geophysics, and surface mapping. Related terms: Resource estimation,
block model, spatial analysis. Example: A block model for an iron-ore deposit divides the ore body into
10 x 10 x 5m cells, each assigned a grade and tonnage. Practical application: Supports reserve calculation,
mine planning, and economic evaluation. Challenges: Data sparsity, interpolation bias, and handling
geological uncertainty.

Hydro-Power Purchase Agreement (PPA) — A contract whereby a mining operation purchases electricity
from a hydroelectric generator at a fixed price. Related terms: Power cost, renewable energy, contract term.
Example: A nickel mine secures a 20-year PPA for 50 MW of hydroelectric power at US$0.04 KWh™, reducing
operating costs and carbon footprint. Practical application: Guarantees long-term energy supply and price
stability. Challenges: Negotiating favorable terms, assessing generator credit risk, and aligning with project
timelines.

Inflation Indexing — Adjusting future cash-flow estimates to reflect expected price increases, often using a
consumer price index or construction cost index. Related terms: Price escalation, real vs nominal values, cost
escalation factor. Example: CAPEX items are indexed at 3% per annum, while commodity revenues are
indexed at 2 % to reflect inflation differentials. Practical application: Provides more realistic financial
forecasts and protects against under-estimation of future costs. Challenges: Selecting appropriate indices
and dealing with volatile inflation environments.

Joint Economic Development (JED) — A collaborative arrangement where a mining company and a host
government share revenues, infrastructure, and development benefits. Related terms: Revenue sharing,
public-private partnership, fiscal terms. Example: A JED agreement allocates 15% of mining profit to a
sovereign wealth fund for community projects. Practical application: Aligns incentives and improves social
acceptance. Challenges: Negotiating equitable terms, ensuring transparent revenue flow, and managing
political risk.

Key Performance Indicator (KPI) — Quantitative metrics used to assess the performance of a mining project
against strategic objectives. Related terms: Benchmark, dashboard, performance monitoring. Example: A KPI
for ore-grade recovery is set at 92 % with a tolerance range of +2 %. Practical application: KPIs enable
managers to track progress, identify deviations, and implement corrective actions. Challenges: Selecting
relevant indicators, avoiding metric overload, and ensuring data quality.

Liquidity Ratio — A financial metric that measures a project's ability to meet short-term obligations, often
expressed as cash equivalents divided by current liabilities. Related terms: Working capital, cash flow,
solvency. Example: A liquidity ratio of 1.3 Indicates that the project can cover its short-term debt with
available cash. Practical application: Provides lenders and investors confidence in the project's financial
health. Challenges: Fluctuating cash flows due to seasonal production and commodity price swings.

Mine Closure Plan — A detailed strategy outlining the steps, timelines, and responsibilities for safely shutting
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down a mine and restoring the site. Related terms: Decommissioning, reclamation, environmental
management. Example: The closure plan includes progressive rehabilitation of waste rock piles and a final
water treatment system to meet regulatory standards. Practical application: Required for permitting and
reduces long-term liability. Challenges: Predicting future land-use demands, securing funding, and
managing community expectations.

Operating Expense (OPEX) — The recurring costs associated with the day-to-day operation of a mine,
including labor, energy, consumables, and maintenance. Related terms: CAPEX, cost per tonne, cost control.
Example: An OPEX of US$25ton™ for a copper mine covers labor, electricity, and processing reagents.
Practical application: OPEX directly influences profit margins and cash flow. Challenges: Managing price
volatility of inputs, maintaining equipment reliability, and controlling waste.

Project Management Office (PMO) — A centralized entity that defines and maintains project management
standards, resources, and governance across mining projects. Related terms: Governance, project charter,
risk register. Example: The PMO implements a stage-gate process to review capital projects at concept,
feasibility, and execution phases. Practical application: Improves consistency, risk oversight, and resource
allocation. Challenges: Balancing flexibility with control and ensuring stakeholder buy-in.

Qualified Person (QP) — A professional accredited by a recognized body (e.G., CSIR, SAC) who takes
responsibility for the technical integrity of mineral resource statements. Related terms: Reserve certification,
competence, regulatory compliance. Example: A QP signs off on the NI 43-101 Technical Report, confirming
that the resource estimates meet industry standards. Practical application: Provides credibility to investors
and regulators. Challenges: Maintaining independence, staying current with methodology updates, and
managing liability exposure.

Resource Classification — The categorization of mineral resources based on geological confidence
(Measured, Indicated, Inferred) and economic viability. Related terms: Reserve conversion, NI 43-101, JORC.
Example: A deposit with 500 Mt at 0.8 % Copper is classified as Measured, providing high confidence for
mine planning. Practical application: Determines the level of detail required for financial modeling and
reporting. Challenges: Data quality, changing geological interpretations, and meeting varying reporting
codes.

Scenario Planning — The development of multiple plausible future narratives to assess how different external
factors (price, regulation, technology) impact project outcomes. Related terms: Sensitivity analysis, risk
matrix, strategic foresight. Example: Three scenarios (Base, High-Price, Low-Regulation) are constructed for a
lithium project, each producing distinct NPV ranges. Practical application: Supports strategic
decision-making and contingency preparation. Challenges: Selecting realistic assumptions and avoiding
analysis paralysis.

Tailings Management — The design, operation, and monitoring of tailings storage facilities to safely contain
waste material from ore processing. Related terms: Dam safety, environmental risk, closure plan. Example: A
filtered tailings system reduces water usage by 30 % and lowers seismic risk. Practical application: Critical for
regulatory compliance and community safety. Challenges: Engineering complexity, long-term stability, and
high capital cost.
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Under-recovery Factor — The proportion of ore that is not extracted or processed due to technical
limitations, reducing overall recovery rates. Related terms: Recovery efficiency, process loss, metallurgical
yield. Example: An under-recovery factor of 5% in a gold processing plant lowers the effective recovery
from 92 % to 87 %. Practical application: Adjusts production forecasts and influences economic evaluation.
Challenges: Identifying loss mechanisms and implementing process improvements.

Value-Added Tax (VAT) Recovery — The mechanism by which a mining company claims back VAT paid on
inputs, reducing the net tax burden. Related terms: Tax credit, input tax, fiscal regime. Example: Recovering
VAT on equipment purchases reduces the effective project cost by US$8 million. Practical application:
Improves cash flow and project profitability. Challenges: Complex documentation, compliance with local tax
authority requirements, and timing of refunds.
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