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Abstract 

This review article explores the methodologies and frameworks used in the economic assessment and feasibility studies of 

gold deposits. It delves into the geological, economic, and technological aspects of gold mining evaluation, examines the 

challenges and opportunities faced, and presents case studies to illustrate best practices and lessons learned. The paper aims to 

provide a thorough understanding of the processes and considerations involved in determining the viability of gold mining 

projects. 
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Introduction 

Gold mining has been a cornerstone of the global economy 

for centuries. The process of evaluating gold deposits 

involves a combination of geological, economic, and 

technological factors that must be meticulously analyzed to 

determine the feasibility of mining operations. This review 

aims to provide a comprehensive overview of the economic 

assessment and feasibility studies of gold deposits, focusing 

on the methodologies, economic considerations, and the role 

of technological advancements. 

 

Objective of the Study 

The objective of this study is to provide a comprehensive 

review of the methodologies and economic factors involved 

in the feasibility studies of gold deposits. It aims to analyze 

the critical components that determine the viability of gold 

mining projects, including geological assessments, resource 

estimation, and economic evaluations. The study seeks to 

highlight the importance of detailed feasibility studies in 

guiding investment decisions, ensuring project 

sustainability, and optimizing profitability. 

 

Methodologies for Gold Deposit Evaluation 

Evaluating gold deposits involves a range of methodologies 

that integrate geological, geochemical, and geophysical data 

to determine the viability of a mining project. The process 

typically starts with geological surveys, followed by 

resource estimation and economic evaluation. 

Geological surveys form the foundation of gold deposit 

evaluation. These surveys involve detailed mapping of the 

area's geological features, including rock formations, fault 

lines, and mineral occurrences. Geochemical analyses are 

conducted to sample and analyze soil, rock, and stream 

sediments for gold and associated elements. Geophysical 

methods, such as magnetometry, resistivity, and induced 

polarization, are employed to detect subsurface anomalies 

indicative of gold deposits. For instance, a study by Zeng et 

al. (2014) utilized integrated geophysical and geochemical 

methods to successfully identify gold mineralization zones 

in the Xiaoqinling gold district in China. 

Resource estimation quantifies the amount of gold in a 

deposit and its economic viability. This involves drilling and 

sampling, where core samples are extracted from the deposit 

for assay analysis. Block modeling is used to create three-

dimensional models of the deposit, estimating the 

distribution and grade of gold. Geostatistical analysis 

applies advanced statistical techniques to predict gold 

concentration and distribution, accounting for spatial 

variability. A notable example is the work by Journel 

(1983), who developed geostatistical methods for ore 

reserve estimation, significantly improving the accuracy of 

resource models. 

Economic evaluation assesses the financial feasibility of 

mining the gold deposit. Cost estimation includes 

calculating capital and operating costs, covering mining, 

processing, transportation, and closure expenses. Revenue 

projections are based on expected gold production rates and 

market prices. Discounted Cash Flow (DCF) analysis is 

used to determine the net present value (NPV) and internal 

rate of return (IRR) by discounting future cash flows to their 

present value. An example of this methodology in practice 

is the feasibility study conducted by Freeport-McMoRan for 

the Grasberg Mine in Indonesia, which included 

comprehensive cost estimates and revenue projections based 

on extensive geological and economic data. 

 

Previous Works 

One of the largest gold and copper mines globally, the 

Grasberg Mine (Indonesia) has undergone extensive 

evaluation using detailed geological surveys, advanced 

resource estimation techniques, and rigorous economic 

evaluations. The integration of cutting-edge technology in 

exploration and data analysis has been pivotal in its success. 

The Carlin Trend (Nevada, USA) Known for its prolific 

gold production, the Carlin Trend (Nevada, USA) has been 

a subject of numerous studies employing advanced 

geostatistical methods for resource estimation. The work of 

Isaaks and Srivastava (1989) on applied geostatistics in this 

region has been instrumental in developing accurate 

resource models. A study by Zeng et al. (2014) on The 

Xiaoqinling Gold District (China) to demonstrated the 

effectiveness of integrating geophysical and geochemical 

methods in identifying gold mineralization zones, providing 

a robust framework for resource estimation and economic 

evaluation. 
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Economic Factors Influencing Gold Mining 

Economic factors are pivotal in shaping the feasibility and 

profitability of gold mining projects. These factors 

encompass a broad range of market dynamics, cost 

considerations, and macroeconomic conditions that 

collectively influence the economic landscape of gold 

mining. 

 

 
 

Fig 1: Economic Factors Influencing Gold Mining 
 

Gold Prices 

The price of gold is a primary determinant of the economic 

viability of gold mining projects. Gold prices are subject to 

fluctuations driven by various factors, including global 

economic conditions, geopolitical events, inflation rates, and 

changes in supply and demand. For instance, during periods 

of economic uncertainty or geopolitical tension, gold prices 

often rise as investors seek safe-haven assets, enhancing the 

profitability of gold mining. Conversely, during stable 

economic conditions, gold prices may decline, potentially 

rendering some gold deposits economically unviable. 

 

 
 

Fig 2: Factors Influencing Gold Prices in Gold Mining Projects 
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Market Demand 

Market demand for gold significantly impacts its price and, 

consequently, the economics of gold mining. Demand for 

gold comes from various sectors, including jewelry, 

investment, and industrial applications. Jewelry demand is 

influenced by cultural trends, disposable income, and 

consumer preferences, particularly in major markets like 

India and China. Investment demand is driven by gold's 

perceived value as a safe-haven asset, which fluctuates 

based on investor sentiment and economic conditions. 

Industrial demand, though smaller in comparison, also plays 

a role, particularly in electronics and medical applications. 

 

Cost Factors 

Operational costs are a critical component of the economic 

assessment of gold mining projects. These costs include 

labor, energy, equipment, and regulatory compliance. Labor 

costs can vary widely depending on the region, with higher 

costs in developed countries and lower costs in developing 

regions. Energy costs are significant due to the energy-

intensive nature of mining operations, with fluctuations in 

oil and electricity prices directly impacting operational 

expenses. The cost of mining equipment and its 

maintenance also constitutes a substantial portion of 

operating costs. Additionally, compliance with 

environmental and safety regulations, though essential for 

sustainable operations, can add to the overall costs. 

 

Access to Capital 

Securing financing for exploration, development, and 

operational phases is crucial for gold mining projects. 

Access to capital depends on several factors, including 

interest rates, investor confidence, and the overall economic 

climate. Favorable financing conditions, such as low-

interest rates and high investor confidence, can facilitate 

project development by providing necessary funds for 

exploration and infrastructure. On the other hand, restrictive 

financing conditions can hinder project progress and 

increase financial risks. 

 

Political and Economic Stability 

The political and economic stability of the region where 

gold mining operations are located plays a significant role in 

the feasibility of these projects. Political instability, such as 

government changes, civil unrest, or regulatory shifts, can 

pose substantial risks to mining operations. For example, 

sudden changes in mining laws or taxation policies can 

adversely affect project economics and deter investment. 

Economic stability is equally important, as it influences 

investor confidence and the overall investment climate. 

Regions with stable political and economic environments 

are generally more attractive to mining companies and 

investors. 

 

Technological Advances 

Advancements in mining and processing technology can 

significantly impact the economic feasibility of gold mining 

projects. Innovations that improve exploration accuracy, 

enhance extraction efficiency, and reduce operational costs 

can make previously uneconomic deposits viable. 

Technologies such as automated drilling, real-time data 

analysis, and advanced processing techniques can increase 

productivity and lower costs. The adoption of 

environmentally friendly technologies can also help 

companies comply with regulations and reduce their 

environmental footprint, thereby enhancing project 

sustainability. 

 

Environmental and Social Considerations 

Environmental and social factors are increasingly important 

in the economic assessment of gold mining projects. 

Compliance with environmental regulations, such as those 

governing land use, water management, and waste disposal, 

is essential to obtain necessary permits and maintain a social 

license to operate. Community engagement and ensuring 

that mining operations provide benefits to local 

communities are also crucial. Projects that fail to address 

environmental and social concerns can face delays, 

increased costs, and reputational damage. 

 

Global Economic Conditions 

Global economic conditions influence gold mining through 

their impact on gold prices, demand, and investment flows. 

Economic growth, inflation rates, and currency exchange 

rates are key macroeconomic variables that affect the gold 

market. For instance, high inflation can lead to increased 

demand for gold as a hedge, boosting prices. Conversely, a 

strong U.S. dollar can make gold more expensive in other 

currencies, potentially reducing demand. Understanding 

these broader economic trends is essential for accurate 

forecasting and strategic planning in gold mining. 

 

Feasibility Studies 

Feasibility studies are essential, in-depth analyses conducted 

to evaluate the viability of gold mining projects from 

multiple perspectives, including technical, economic, 

environmental, and social dimensions. These studies aim to 

ensure that the project is practical, sustainable, and capable 

of delivering the anticipated financial returns. The process 

begins with extensive geological investigations to 

understand the deposit's size, grade, and geological 

characteristics. This involves drilling programs, sampling, 

and sophisticated modeling techniques to estimate the 

mineral resources accurately. The quality and quantity of the 

ore must be assessed to determine if it can be economically 

mined and processed. 

Economic evaluation forms a core component of feasibility 

studies. This involves detailed cost estimation, 

encompassing capital expenditure (CapEx) for mine 

development, infrastructure, and equipment, as well as 

operational expenditure (OpEx) covering labor, energy, 

maintenance, and ongoing regulatory compliance. Revenue 

projections are based on expected production rates, gold 

prices, and market conditions. A key tool used in economic 

evaluation is the Discounted Cash Flow (DCF) analysis, 

which calculates the project's Net Present Value (NPV) and 

Internal Rate of Return (IRR), providing a clear picture of 

its financial attractiveness. 

Technical feasibility is also scrutinized, focusing on the 

design and implementation of mining and processing 

methods. This includes selecting the appropriate mining 

techniques (e.g., open-pit vs. underground), processing 

technologies, and infrastructure requirements. The study 

examines the project's engineering aspects, such as the 

construction of access roads, power supply, water 

management systems, and waste disposal plans. 

Environmental and social impact assessments are crucial 

elements of feasibility studies. These assessments evaluate 
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the potential environmental consequences of mining 

activities, including land disturbance, water usage, waste 

management, and biodiversity impact. Mitigation strategies 

are developed to minimize negative environmental effects 

and ensure compliance with environmental regulations. 

Social impact assessments consider the effects on local 

communities, including potential displacement, job creation, 

economic benefits, and social infrastructure development. 

Effective community engagement and sustainable 

development practices are essential to gaining and 

maintaining a social license to operate. 

Risk assessment is another vital component, identifying 

potential risks and uncertainties associated with the project. 

These may include technical challenges, cost overruns, 

fluctuating gold prices, regulatory changes, and 

environmental and social issues. Developing comprehensive 

risk management plans helps to mitigate these risks and 

enhances the project's robustness. 

A feasibility study culminates in a detailed report, 

summarizing the findings and providing recommendations. 

This report serves as a foundation for decision-making by 

mining companies, investors, and stakeholders. It outlines 

the project's strengths and weaknesses, financial projections, 

risk factors, and proposed mitigation measures. A positive 

feasibility study indicates that the project is viable and 

provides confidence to proceed with further development, 

securing financing, and eventually transitioning to the 

construction and operational phases. 

In summary, feasibility studies are critical for ensuring the 

successful development and operation of gold mining 

projects. They provide a thorough evaluation of all aspects 

of the project, from geological and technical to economic, 

environmental, and social, ensuring that informed decisions 

are made to maximize profitability and sustainability. 

 

Conclusion 

Feasibility studies are integral to the success of gold mining 

projects, offering a comprehensive evaluation of technical, 

economic, environmental, and social factors. They provide 

critical insights into the viability and profitability of mining 

operations, guiding informed decision-making for investors 

and mining companies. By accurately assessing resource 

estimates, cost structures, and potential risks, these studies 

ensure that projects are both financially and operationally 

feasible. Moreover, addressing environmental and social 

impacts helps secure community support and regulatory 

approval, essential for sustainable operations. In essence, 

feasibility studies lay the groundwork for successful project 

development, mitigating risks and enhancing the likelihood 

of achieving long-term economic and social benefits. 
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