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Abstract 

Dynamic and static financial models are mathematical modeling tools. Evaluating the risk 

of a financial investment is essential for investors. Financial modelling methods are used to 

conduct investment analysis supporting mining engineers and investors in decision making. 

In this paper different financial modelling methods are discussed. A case study example of 

a financial evaluation of two different investment possibilities in copper mines is presented 

to elaborate an example of these financial modelling methods.  

1. Introduction 

The evaluation of risks is essential before investment decisions are made. Financial risks can 

be assessed by creating financial models. These financial models should be justified with a 

sensitivity analysis. Especially in the mining industry other risks have to be considered 

additionally. These risks might include changing and variable geology, environmental and 

social aspects, H&S standards and other risks, related to the country in which the mine is 

located.  This paper introduces different financial modelling methods and demonstrates their 

application with a case study example. Within this case study the financial aspects of two 

copper mines are evaluated in a detailed dynamic cash flow model. A risk assessment 

supports the conclusions drawn from this dynamic cash flow model. Finally, other 

influencing factors are considered together with the results of a sensitivity analysis of the 

dynamic cash flow model to justify the final investment decision.  

2. Financial Modelling 

Static financial modelling tools are used to predict the profit of an investment. The future 

value of the initial investment and of the capital and operating costs is not considered in 

static financial models. To calculate the profit in a static cash flow model CAPEX and OPEX 

are summed up and subsidized from the mine revenue.  
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Dynamic financial modelling tools are also used to predict the profit of an investment. The 

initial investment and the capital and operating costs are discounted by a discounting factor 

to calculate the future value of the invested money. The calculation of the Net Present Value 

(NPV) and the Internal Rate of Return (IRR) are methods to create discounted cash flow 

models. Especially to evaluate high-risk investments a risk-adjusted discounting rate is 

useful. In the mining industry the country risk for a mining project is a good example for a 

reason to use a risk-adjusted discounting rate. The country risk can be assumed from 

different data sources and varies between 10 - 25 %.  

Financial models like cash flow models are based on assumptions and conflicting results are 

likely to occur from different interpretations.   

3. Case Study – Financial evaluation of two Copper Mines  

The financial analysis of two Copper Mines presented in this paper was done in 2018 during 

the European Mining Course (EMC). The objective of this Case Study was to perform a 

detailed financial analysis of Mine A and Mine B and to give an investment 

recommendation.  

The cumulative Net Present Value (NPV) in year 2035 is $1.343.720.259 for Mine A and 

$846.754.890 for Mine B according to the cash flow model (see Appendix) that was 

developed in this case study. The cumulative NPV for Mine B is only lower due to a 

Brownfield investment in year 2030. McKinsey & Company confirmed in 2018 during the 

presentation of this case study the assumption that the Brownfield investment in the 

underground infrastructure of Mine B extends the mine life of Mine B significantly beyond 

2035. Therefore is the cumulative NPV in year 2035 not a reliable profitability indicator for 

the investor. Mine B in Zambia has a higher EBIT per ton refined copper measured in [$/ton] 

then Mine A in Chile, as shown in Figure 1.   
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Figure 1: Diagram demonstrating the EBIT of Mine A (Chile) and Mine B (Zambia) 
 
For the risk assessment of the financial analysis other factors were considered. These rated 

factors are listed in Table 1. To evaluate the geopolitical risk of the potential investments in 

these two copper mines a development trend was assumed from data out of different sources 

(e.g. data from Institutions like the World Bank). A positive development of the geopolitical 

and social risks was assumed for Zambia. A negative development of the geopolitical and 

social risks was assumed for Chile.  

 

 
 

Table 1: Other influencing factors considered during the risk assessment of the financial analysis 
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Within the sensitivity analysis of the financial analysis mainly the operating costs and the 

copper price were considered as volatile variables. The variables considered the most 

important within the operating costs are diesel, electricity, labour and consumable costs.  

After applying these evaluated variables on the financial model of the Zambian Mine B, the 

potential investment in Mine B was considered less sensitive. The geopolitical risk in 

Zambia was considered less important; than the other influencing factors (for example the 

foreign exchange risk) and the results of the sensitivity analysis. The high amount of cobalt 

as a by-product in Mine B was also considered an advantage regarding the cobalt demand 

outlook in 2018. The final investment recommendation in this case study was to invest into 

Mine B in Zambia.  

In summary, the evaluated results of the case study and the comments from McKinsey & 

Company showed in 2018 that sometimes a perceived high-risk investment (e.g. the Zambia 

Mine) can be regarded as a low-risk investment after a validity check is done by a certain 

group of persons with a certain mindset.  

4. Conclusion 

A variety of financial modelling methods exist to predict the profitability of an investment. 

A financial analysis consists at least of a detailed cash flow model, a risk assessment and a 

sensitivity analysis of the cash flow model which must be included. Discounted cash flow 

models are created by calculating the NPV or the IRR. These discounted cash flow models 

take the time value of money into account. Especially in the mining industry risk-adjusted 

discounting rates are used to increase the validity of the financial assessment of a potential 

investment. 

The case study presented in this paper demonstrates the steps that are done during a financial 

analysis of two potential investments and outlines how the decision making process is 

influenced by assumptions.  
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6. Appendix 

 
 

Figure 2: Information for both Mines used in the Case Study (Fahl & Meyer, 2018) 

 

 
Figure 3: Detailed Cost Calculations for both Mines (Meyer, 2018) 
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Figure 4: Detailed Cash Flow Model Chilean Mine A (Meyer, 2018) 

 

 
 

 
 

Figure 5: Detailed Cash Flow Model Zambian Mine B (Meyer, 2018) 

 

 


