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▪Mineral Resource Estimate
▪Life of Mine
▪Tonnes
▪Grade
▪Throughput

▪Metallurgical Studies
▪Recovery rate
▪Process method (oxide, sulphide, transition)

Cash Flow Modeling – Key Inputs
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Outline

▪Comparison of 
▪Preliminary Economic Assessments
▪Prefeasibility Studies
▪Feasibility Studies

▪Review model inputs / outputs

▪Sensitivity

Cash Flow Modeling
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A preliminary economic assessment (PEA) is an 
early-stage economic analysis that helps determine 
if a mining project is viable: 
What it is 
A PEA is a technical report that evaluates a 
project's potential profitability, risks, and key 
parameters. It's also known as a scoping study or 
conceptual study. 
What it includes 
A PEA includes information about the project's 
location, minerals, geology, mining type, production 
estimates, and operating costs. 
When it's used 
A PEA is a crucial step in the evaluation process for 
mining companies and investors. It helps them 
understand the project's economic potential and 
whether it's worth spending more capital on. 

Cash Flow Modeling – Preliminary Economic Assessments

4

How long it takes 
A PEA can take up to a year to complete. 
What to consider 
When evaluating a PEA, investors should 
be cautious of speculative nature, 
incomplete or vague information, and 
whether the PEA adheres to industry 
standards. 
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Differences when compared to a PEA

Level of Detail and Accuracy
PFS goes into much greater detail. It uses more accurate data, including measured or indicated resources, 
and provides refined estimates of mining methods, processing techniques, and operating costs. 

Resource Estimate
Utilizes more detailed and higher-confidence resource estimates, often based on indicated or measured 
resources. The resource estimation methods are more advanced and consider additional drilling, 
geotechnical data, and other critical geological analyses.

Mining and Processing Plan
The mining method is thoroughly analyzed and refined based on detailed geological and geotechnical 
studies. A more robust mine plan and process flow are developed, including detailed infrastructure 
requirements, equipment specifications, and production schedules. The process flow design is tested 
through more rigorous metallurgical testing and pilot studies.

Cash Flow Modeling – Prefeasibility Study
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Differences when compared to a PEA

Capital and Operating Costs
Provides much more precise capital and operating cost estimates. These are based on more detailed 
engineering work, supplier quotations, and input from specialists. Costs are broken down by specific areas 
(e.g., capital expenditure for mine construction, processing plant, infrastructure) with greater accuracy.

Economic Analysis
More robust and refined. It includes more accurate financial projections, detailed cash flow models, and a 
more thorough evaluation of risks, including sensitivity analyses based on different market scenarios. 

Typically includes more detailed environmental and social studies, risk assessments, more 
accurate timelines (rather than conceptual) including construction and ramp-up schedules

Cash Flow Modeling – Prefeasibility Study
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Differences when compared to a PEA

Level of Confidence and Investment Decision
Provides much more confidence and clarity, offering detailed insights that make it possible for investors 
and stakeholders to make more informed decisions about moving forward with the project. It is typically 
seen as the final step before a full feasibility study, offering a solid basis for securing financing or making 
other substantial investment decisions.

Cash Flow Modeling – Prefeasibility Study
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Differences when compared to a PFS

Detailed Resource and Reserve Estimate
Contains Proven and Probable Reserves based on further drilling, geotechnical analysis, and resource 
modeling. The study uses advanced geostatistical techniques and drilling results to define the resource 
with much higher confidence.

Complete Mine Design and Detailed Engineering
Provides finalized mine design, including detailed engineering for mine development, pit design, waste 
dumps, tailings storage facilities, and ore processing plants. It includes thorough geotechnical and 
geological evaluations that refine the mine plan, infrastructure design, and equipment selection.

Detailed Processing and Metallurgical Studies
Full-scale metallurgical testing, pilot plant studies, and thorough process optimization. Detailed process 
flow diagrams (PFDs) and process design criteria (PDC) are established. The FS specifies the complete 
processing method and technologies for the project, including recovery rates, reagent requirements, 
energy consumption, and water use.

Cash Flow Modeling – Feasibility Study
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Differences when compared to a PFS

Capital and Operating Costs
Precise and detailed cost estimates for all aspects of the project. These include front-end engineering 
design (FEED), detailed breakdowns for construction, procurement, equipment, infrastructure, labor, 
utilities, and operating costs. The capital costs are more accurately defined, with detailed quotes from 
suppliers, contractors, and engineers. The operating costs are broken down into various categories (e.g., 
labor, energy, consumables, maintenance) and are based on refined assumptions.

Contains in-depth risk assessments, comprehensive studies around the environment, water, air quality, 
biodiversity and social impacts

Cash Flow Modeling – Feasibility Study
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Feasibility Studies are considered much more detailed 
and the final step before making a commitment to 
construct and finance 
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Cash Flow Modeling – PEA > PFS > FS
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Cash Flow Modeling – PEA > PFS > FS

11Source: www.abrasilver.com
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Cash Flow Modeling – PEA > PFS > FS
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Cash Flow Modeling – PEA > PFS > FS
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PEA PFS

Source: www.abrasilver.com
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Cash Flow Modeling – PEA > PFS > FS
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▪Mineral Resource Estimate
▪ Life of Mine
▪Tonnes
▪Grade
▪Throughput

▪Metallurgical Studies
▪Recovery rate
▪Process method (oxide, sulphide, transition)

Cash Flow Modeling – Key Inputs
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▪Engineering Studies
▪Direct Cash Costs
▪Mining (Open pit/underground or combination)
▪Milling (Heap leach, flotation, agitated leach, TC+RC)
▪G&A  (On-site)
▪Essentially includes cost of reagents, supplies, utilities, and selling 

costs
▪All-In-Sustaining Costs (World Gold Council)
▪Direct Cash Costs plus
▪Royalties, production taxes, CSR, reclamation and permitting costs
▪ Sustaining capital
▪By-Product Credits

▪ Initial Capital and Taxes

Cash Flow Modeling – Key Inputs
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▪ Operations
▪ Annual throughput
▪ Annual production stats
▪ Total production stats
▪ Equivalents
▪ AISC
▪ Break even price

▪ Financial
▪ NPV
▪ IRR
▪ Payback
▪ EBITDA
▪ Free Cash Flow
▪ Cumulative
▪ Annual – Shortfall?

Cash Flow Modeling – Key Outputs
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• Other
• NPV / Shares
• Share Price / NPV
• Unlevered
• Debt
• Royalty and Stream Valuation
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▪The number of variables in a mining project is enormous
▪Commodity price, fuel costs, recovery, equipment costs, labour costs, 

selling costs, taxes, royalties, dilution, resource variability, power costs, 
contractors, mechanical downtime, maintenance costs, FX, inflaction, 
etc
▪ It is possible to model all inputs but takes time. Commodity price is 

most important economic factor as indicated by sensitivity analysis

Cash Flow Modeling – Details, details

18



19 | Capital Markets for Geologists

▪Purpose
▪To identify the key variables that affect cash flow forecasts. For mining 

projects, this is typically:
▪Commodity prices
▪Grades and recovery
▪ Initial capital
▪Operating costs

▪Develop mitigating factors or optimize certain parts of the operations to 
maximize valuation, for example:
▪Optimized mine plan (higher grades up front)
▪Phased development (lower initial capital outlay)
▪Grid power compared to diesel generators (lower operating costs)

Cash Flow Modeling – Sensitivities
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Cash Flow Modeling – Sensitivities
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• The most sensitive variable is 
identified by the steepest line. For 
mining projects, this is almost 
always the gold price

• The least sensitive variable is the 
shallowest line. In this case, 
exchange rate.

Source: IAMGOLD, Cote Lake Project PFS (2017)
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Cash Flow Modeling – Discounted Cash Flow
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Cash Flow Modeling – Discounted Cash Flow
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▪ Concept: Money today is worth more 
than the same amount of money in the 
future due to its potential to earn 
interest over time.
▪ Earning potential
▪ Inflation

Cash Flow Modeling – Time Value of Money (NPV)
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What is it best used for:

▪Illustrates how a project RESPONDS to certain variables
▪Grade / Recovery fluctuation
▪Commodity price
▪Operating costs / Capital costs
▪Model debt / streams / royalties

▪Will NEVER accurately predict cash flows

▪Helps in decision making process

▪Provides an INDICATION of value

Cash Flow Modeling – Discussion
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▪ In mining, there are primarily two groups. Those with revenue and those without

▪ Valuing companies with revenue is straight forward – use DCF model

▪ Valuing companies without cash flow can still be done, but requires more imagination

Cash Flow Modeling – What about early-stage projects?
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▪ Indication of what a company is worth if the business closed, sold assets and paid off all 
debts

▪ Calculated from financial statements: 
▪ Book Value = Tangible Assets minus Liabilities

▪ In mining, this valuation method is least reliable as it includes capitalized costs such as 
exploration, and price paid for the asset

▪ No indication of quality or success

Valuation – Book Value
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▪ Key word is “Selected”. Comparables can be very subjective

▪ Reality is, the market sets the price of what it is willing to pay

Valuation – Comparables
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▪ Can DCF models apply to early-stage projects? YES

▪ Almost all projects can be modeled using DCF

▪Management should have an idea of the target size, tenor of resource, deposit model 
and jurisdiction
▪ Porphyry vs Low sulphidation epithermal
▪ Oxide vs sulphide
▪ Remote location vs Non-remote location
▪ Use realistic commodity price assumptions

▪ In today’s world, with public filings and the internet, comparable projects are common 
and easily accessible

Valuation - Cash Flow Modeling
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Project Valuation
Q&A

Dale Mah, P.Geo.
VP Corporate Development, Endeavour Silver Corp.

dmah@edrsilver.com


