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With technical expertise in a range of 
disciplines including geology, mining 
engineering, metallurgy, research, 
mathematics, computing, finance, operational/
financial modelling and analysis, Whittle 
Consulting has a thorough appreciation of 
practical, organisational and contextual reality.

As experts in embracing and harnessing 
complexity, Whittle Consulting is not bound 
by traditional thinking. By challenging existing 
paradigms and conventional wisdom, the real 
potential of a mining business is revealed.

Since 1999, Whittle Consulting has 
conducted over 180 Whittle Enterprise 
Optimisation studies around the world. 
These have repeatedly demonstrated that 
the comprehensive application of Whittle 
Integrated Strategic Planning and 
the concepts from the highly regarded 
Integrated Strategic Planning Seminar 
improves the economics of a mining project or 
operation from 5% - 35%, and in many cases 
substantially more. These results are achieved 
even after conventional mining optimisation 
techniques have been applied. 

Whittle Consulting operates worldwide 
and is represented in Australia,  
United Kingdom, United States of 
America, Canada, South Africa, Chile, 
Peru and Indonesia.

Whittle Consulting
Specialists in Integrated Strategic Planning for the mining industry

Whittle Consulting is a team of highly experienced industry specialists,  
who are passionate about adding value to mining businesses. 
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The Whittle Enterprise  
Optimisation (EO) Model

Mining companies invariably have detailed  
models for every part of the system.

Geological models, geotechnical models, 
mining models, plant models, metallurgical 
models, logistics models, commercial models 
and financial models usually exist – but they 
are all separate and are not integrated. This 
limits their ability to work together. 

In contrast, the Whittle Enterprise 
Optimisation model consolidates the existing 
knowledge and data from these disparate 
systems into a single integrated model.

The Whittle Enterprise Optimisation model uses:

• Detailed metallurgical recovery relationships 
(which determines revenue) and Activity 
Based Costing (which differentiates the 
mining and processing costs of various 
material) to construct a “Net Value” (i.e. 
cash margin) model of the ore body. 

• Theory of Constraints to develop a 
comprehensive model of the entire system, 
concentrating on describing the real nature 
of the bottlenecks. These are likely to be 
mass/wet-tonnes, distance, depth, volume, 
chemistry, hardness, abrasiveness, work 
index, viscosity, etc. It is seldom dry-tonnes 
which is the unit most commonly used to 
describe capacities in a mining system.

• Whittle Consulting propriety optimisation  
software (Prober-E) to identify strategies 
that increases the flow of Net Value 
through the bottlenecks in the system,  
to maximise the rate of cash generation. 

Once a model is constructed it may be 
revisited at any time in the future to 
understand changes in the ore body, process, 
costs or market. This provides the ability to 
thoroughly consider future decisions and how 
they may affect overall business performance.  
As your data, knowledge and experience 
grows over time, so too will your Whittle 
Enterprise Optimisation model.

“Often, over 60% of the complexity of a Whittle Enterprise Optimisation 
model is the downstream processing, logistics and market. This enables 
the  development of a mine design and plan that responds to the system 
it is feeding.” 

John Baillie, Global Consulting Manager, Whittle Consulting

Whittle Integrated  
Strategic Planning

“We should not change one part of the system without understanding 
the effect on the whole system. The engineering approach to difficult 
problems is to break them down into components and work on each 
part. What we need is a framework to put it all back together to 
achieve an integrated, holistic and complete view of the way we 
run our mining and mineral processing business.” 

Gerald Whittle, CEO, Whittle Consulting

Whittle Integrated Strategic Planning is a concept 
of long-term planning which considers:

• All parts of the value chain – from the 
mineral resource to the market.

• All periods – a decision of what to mine 
and process in one period affects the 
options for the other periods.

• All stakeholders – shareholders are 
interested in financial returns in the form of 
cash flow and capital growth. However, the 
interests of employees, local communities, 
the government and the environment must 
be considered to earn an enduring licence 
to operate.

A decision made at any point in the system 
potentially affects the optimal decision 
for other parts of the system. The key is to 
optimise all decisions simultaneously. This calls 
for cross-functional collaboration across 
all parts of the organisation – rather than a 
traditional silo approach (i.e. geology, mining, 
processing, logistics, marketing/commercial, 
finance and HR). This requires the application 
of the Whittle Integrated Strategic Planning 
philosophy and methodologies, combined with 
the Whittle Consulting proprietary software 
(Prober-E). Only Whittle Consulting has this 
unique combination.



8. PRODUCT  
MIX & SPECIFICATION
A range of products could be 
produced over time with a 
significant impact on recovery, 
transportation costs and 
product commercial terms.

10. CAPITAL
Capital decisions should 
not be made in isolation. 
With dozens of interrelated 
capital decisions, the matrix 
to explore can be substantial 
and the financial benefits 
significant.

9. LOGISTICS
Adjusting capacity to pursue 
margin rather than cost 
minimisation. More costly 
logistics, used under the right 
circumstances, can produce 
increased overall value.

7. PROCESSING
Varying plant throughput will 
have a significant impact on 
recoveries and processing 
costs.

6. STOCKPILES
Deferring rather than wasting 
lower value material. This 
mechanism prioritises value, 
provides operational flexibility 
and creates commercial 
options.

“The Whittle Enterprise Optimisation model is tailored for each 
site. It determines how much capital is worth spending on each 
constraint, simultaneously rebalancing the pit, phase, schedule,  
cut-off, blending, stockpile, processing, product mix and logistics  
to suit the specifics of each mining project or operation.” 

Lewis Tota, Technical Services Manager, Whittle Consulting
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Bottlenecks to 
cash flow

5. BLEND
Controlling the range of 
certain characteristics for the 
plant feed or the product is 
a function of time and place. 
What are the operational or 
commercial penalties and 
rewards for hard vs soft 
blending limits?

4. CUT-OFF
Based on “Net Value per 
Bottleneck Unit” not “grades”. 
Raising the cut-off above 
break-even on a dynamic basis 
can substantially increase 
economic value. 

3. MINE SCHEDULE
The sequence and rate of mine 
production, delaying waste/ 
development and prioritising 
value without compromising 
the future of the operation.

2. PHASES
Optimising the pushback 
design to provide early access 
to high-value material and 
defer waste/development 
costs.

1. PIT/
UNDERGROUND
Based on a “Net Value” 
view of the orebody and 
what waste stripping or 
development is required. 
Consider what should be in 
or out of the mine design to 
maximise value.

The 10 Steps of a Whittle Enterprise Optimisation (EO) Model
There are 10 distinct steps in a Whittle Enterprise Optimisation model. As they are interrelated, they are ultimately 
considered simultaneously.

Enterprise Optimisation - Prober-E
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Since 1999, Whittle Consulting has conducted over 180 Enterprise Optimisation  
studies for mining businesses across all continents and commodities. 

OBJECTIVES 

• Increase overall cash flow

• Bring cash flow forward

OUTCOMES

A better cash flow profile increases the economic viability of a mining 
project or operation. Cash provides security, flexibility and creates options 
for distributing value to all stakeholders. 1

Improve cash flow profile

Whittle Enterprise Optimisation studies have 
consistently proven to significantly enhance 
the economics of mining projects and 
operations.

The full effects of a Whittle Enterprise 
Optimisation study conducted using the 
Whittle Integrated Strategic Planning process 
can be extraordinary. Where an NPV uplift of 
5% can sometimes be the difference between 
a project being financially viable or unviable, 

Whittle Consulting has regularly achieved NPV 
increases of from 5% - 35%, and in many 
cases substantially more. These results occur 
even when other conventional optimisation 
techniques have already been applied. Below 
are examples of some recent projects.

Increasing overall cash flow

Bringing cash flow forward

Copper Project 
59% NPV increase

2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 241

Precious Metals OperationUnderground Operation

Gold Operation

Objectives & Outcomes

Mining businesses have many reasons for exploring a Whittle Integrated  
Strategic Planning process. Some of the most common objectives include.

 1 Improve cash flow profile

 2 Increase Net Present Value (NPV) of a project or operation

 3 Support Pre-feasibility Studies (PFS) and Feasibility Studies (FS)

 4 Guide investment decisions

 5 Raise finance

 6 Achieve sustainable operations

 7 Respond to market and contextual changes

 8 Perform due diligence (DD) and/or validate current plans

 9 Design management processes and systems

10 Focus Big Data

11 Identify bottlenecks and leverage points

12 Embrace complexity

13 Enable Business Improvement (BI)

14 Rescue distressed assets

15 Harness innovation



Guide investment decisions:

OBJECTIVES 

• Greenfield or brownfield

• Takeovers, Mergers and Acquisitions 
(M&A)

• Rank capital options

• Evaluate technologies

• Determine size and timing of expansions

OUTCOMES

Mining companies generally have a long list of investment options, including expansions, 
acquisitions, exploration and new technologies.

Most investment options generate obvious local improvements, but may have detrimental 
effects downstream. Others may have compounding benefits. The full effect of an investment 
option won’t be identified without a complete and integrated view of the business as a 
whole.

Whittle Enterprise Optimisation models simultaneously optimise the interconnections across 
the business. This enables quantification of the full effect that the investment combinations 
will have on the value generated by the whole system. The result is the proper  
ranking and prioritisation of investment decisions. 4

OBJECTIVES 

• Support PFS and FS

OUTCOMES

The ideal time to commence Whittle Integrated Strategic Planning is during the planning 
stages of a project, before any major decisions are made. There is enough data in a PFS or FS 
to construct and operate a meaningful Enterprise Optimisation model. This process will inform 
project-shaping decisions to maximise the likelihood of success.

3

Support Pre-feasibility Studies (PFS) and Feasibility Studies (FS):

Raise finance:

OBJECTIVES 

• Debt or equity

• Calibration of Initial Public Offering (IPOs) 
or another share issue

• Improve and/or articulate the business 
case

OUTCOMES

The ability to raise finance and the calibration (dilution) involved is directly driven by the 
strength of the business case being presented. Whittle Integrated Strategic Planning is the 
way to ensure you are putting the best case forward. The business case is a combination  
of expected financial outcomes, sustainability and an appreciation of the risk and 
opportunities involved. 5

Objectives & Outcomes

OBJECTIVES 

• Harness the Time Value of Money (TVM)

• Increase the Internal Rate of Return (IRR)

• Increase the Return on Investment (ROI)

• Reduce payback period

• Increase capital efficiency

OUTCOMES

Cash today is more valuable than the same amount of cash received in the future, due to its 
potential earning capacity. NPV recognises the time value of money. The result of the Whittle 
Integrated Strategic Planning process has been repeatedly proven to enhance the economics 
of a mining business from 5% - 35%, and in many cases substantially more. This occurs  
even when other conventional optimisation techniques have already been applied.  
This can make or break the very existence of a mining project or operation and its  
survival in a competitive and volatile market. 2

Increase Net Present Value (NPV) of a project or operation:

Whittle Consulting NPV uplift results

Typical Net Present Value (NPV) uplift of 15%-65%

“The results have stunned us. They are far better than we thought they would be.” 
Mark Child, CEO and Executive Chairman, Condor Gold, La India Project, Nicaragua

Enterprise Optimisation (EO) NPV Uplift Histogram

(Results from 82 EO studies, Year range 2009 - 2016)

(NB: 6 studies were outside of this range and are not shown here)

15 9555 135 17535 11575 155 1955 8545 125 16525 10565 145 185



Perform Due Diligence (DD) and/or validate current plans:

Design management processes and systems:

OBJECTIVES 

• Review the economic efficiency of 
the plan

• Validate the numerical consistency 
of current models (i.e. geological, 
geotechnical, mining, metallurgical, 
logistics, commercial and financial 
models)

OBJECTIVES 

• Operational data structure  

• Cost accounting design

• Management reporting

• Key Performance Indicators (KPIs)

• Targets

• Incentives

OUTCOMES

A mining business is complex. Whittle Integrated Strategic Planning is a validation/audit of the 
conclusions that have been drawn from a planning process. It evaluates whether the maximum 
economic potential of a mining property has been identified. 

The task of ensuring consistency and integrity between the numerous models that cover the 
entire business is onerous and fraught with risk. Whittle Integrated Strategic Planning involves 
creating a single model of the entire business, from the resource model through to the financial 
model. Whilst not the primary objective of a Whittle Enterprise Optimisation project,  
a by-product is the assurance that the total business plan adds up. 

OUTCOMES

Budgets, targets, reporting, KPIs and performance measurement must be aligned to the 
strategy of the business. Whittle Integrated Strategic Planning will identify the key drivers 
of value for mining businesses. This understanding should therefore dictate the content and 
format of the operational data, cost accounting and management reporting systems. If the 
management culture is one of value creation, then a consistent framework between all the 
management mechanisms is essential. There is no use having the right strategy if you don’t 
execute it.

8

9

Achieve sustainable operations:

OBJECTIVES 

• Local community relationships

• Employee wellbeing/labour relations

• Government relations

• Environmental protection

OUTCOMES

Shareholders are not the only stakeholders we need to consider when running a sustainable 
mining business. Local communities, employees, governments and environmentalists have 
much higher expectations and far more power than in the past. With higher visibility of our 
actions, we cannot and should not ignore their needs and preferences. We need to act with a 
sense of Corporate Social Responsibility (CSR). We are in business to create value for all our 
stakeholders, who must be regarded as partners. 

Not all stakeholder values are monetary. Therefore, Whittle Integrated Strategic Planning  
aims to find the balance between financial value and other stakeholder values by  
employing the Five Capitals Framework. If successful, we will achieve the ultimate  
goal of an “Enduring Licence to Operate”. 6

OBJECTIVES 

• Metal/commodity prices

• Exchange rates

• Competition

• Energy cost

• Legislation

• Climate and environment

• Conflict

• Health epidemics

OUTCOMES

Any strategic plan is a function of the assumptions made about the future market and 
context. A change in these assumptions requires different plans, not just a more vigorous 
execution of the original plan. 

A comprehensive strategic planning process should involve rehearsals for a range of potential 
futures, understanding the respective strategies that would apply for each. By developing  
and maintaining a suite of plans for a variety of scenarios, mining company  
management can achieve true strategic agility. This allows us to know how to  
react as conditions change. 

7

Respond to market and contextual changes:

Objectives & Outcomes



Enable Business Improvement (BI):

OBJECTIVES 

• Reduce costs

• Increase productivity and efficiency

• Manage variation

OUTCOMES

Whittle Integrated Strategic Planning provides a holistic view of the system. Without this, 
well-meant localised cost/productivity/efficiency improvement initiatives may be less relevant 
or even counterproductive.

Uncontrolled performance variation must be minimised – especially in the primary system 
bottleneck. However, inherent ore body variation can be regarded as an opportunity to be 
exploited, not a problem to be avoided. Whittle Integrated Strategic Planning  
coordinates the operating policies across the system to positively respond to the  
variety of characteristics throughout the orebody. 13

OBJECTIVES 

• Loss-making or marginal projects and 
operations

• Poor performing assets

• Business turnarounds 

OUTCOMES

Improving good projects/operations is a very worthwhile undertaking. However, turning  
loss-makers into positive performers is life-changing for all involved. Whittle Integrated 
Strategic Planning can make the difference to your business survival.  

14

Rescue distressed assets:

OBJECTIVES 

• Create a business case

• Determine true financial impact

OUTCOMES

The ideal way to evaluate innovative technologies is to understand the impact on the 
complete system.  

15

Harness innovation:

Identify bottlenecks and leverage points:

OUTCOMES

Whittle Consulting utilises Theory of Constraints in a strategic context to identify bottlenecks 
and take the consequences of them right back to the orebody. This results in a very different 
view of where value is spatially. This approach has a substantial effect on the mine design, 
and the operating strategy over the life of the operation.

Increasing the performance of the bottleneck in the system improves the  
performance of the whole system. This approach provides substantial leverage  
for improving business performance.

OBJECTIVES

• Identify bottlenecks

• Identify leverage points

11
Embrace complexity:

OBJECTIVES 

• Embrace complexity

OUTCOMES

As our understanding of the orebody and system increases, we can become overwhelmed by 
the amount and complexity of the detail. Prober-E allows mining businesses to explore, fully 
understand and exploit the complexity within a project or operation. Prober-E has  
the power to optimise the largest and most complex multi-variable, non-linear  
problems presented by mining. 12

Focus Big Data:

OBJECTIVES 

• Data Driven Mining

• Artificial Intelligence (AI)

• Machine learning

• Automation

OUTCOMES

Big Data provides new opportunities for improving the efficiency of operations. However, the 
pace of development of information technology enables the collection of data to the point 
where we are overwhelmed by it. Data systems should be designed in a structure that supports 
the execution of the company strategy. We should ensure that the key value drivers, which 
Whittle Integrated Strategic Planning identifies, become the focus of data systems.  
Data collected on other subjects can be less relevant and possibly even a distraction. 10

Objectives & Outcomes



The evolution of Whittle Optimisation software. 
The most powerful mining optimisation software in existence.

Whittle Enterprise Optimisation is the culmination  
of over 35 years of development by Jeff Whittle (AO),  
the founder of Whittle Consulting.

1985 Whittle “Three-D” pit optimisation (Lerchs-Grossmann1965)

1986 Whittle “Four-D” nested pits, basic scheduling

1995 “Opti-Cut/SPCO” (Ken Lane 1988)

1997 Whittle “Four-X” advanced analysis

1998 “Milawa” mine scheduling algorithm

Software packages typically used 
by owners and mining consultants 
for mining optimisation.

A version of Prober-B Software 
released late-2016 to general 
market via GEOVIA Whittle.

Enterprise Optimisation 
including TOC and ABC 
available only through 
Whittle Consulting.

Whittle Programming (Gemcom/GEOVIA since 2001)

Whittle Consulting Pty Ltd

1999 “Z3” multi-pit blending scheduler 

2003 “Prober-A” multi pit/underground, processing, products

2006 “Prober-B” the “Global Optimiser”

2008 “Prober-64 bit”, unlimited dimensions, capital

2009 “Enterprise Optimisation”, complete value chain optimisation

2010 “Enterprise Optimisation“+ “Prober-C” more sophisticated modelling

2014 Prober-C + Evolutionary Solver

2015 Prober-E (C++)

2016 Cloud Processing

by Whittle Consulting

Whittle Consulting has over 35 years experience in the mining industry. 
Starting with the Whittle Pit Optimiser software, Whittle Consulting 
has since developed software to control every aspect of the mining 
business, from the mineral resource through to cash flow. 

Prober-E is the most advanced optimisation software available for the 
mining industry. It is a proprietary multi-thread, cloud-enabled, non-
linear, multi-variable, simultaneous optimiser. Prober-E has the power to 
resolve the largest and most complex Enterprise Optimisation models. 
This allows Whittle Consulting to harness the substantial knowledge, 
understanding and data that already exists within the mining 
organisation without having to compromise on detail.

Once the Prober-E system is set up, you can run multiple scenarios 
quickly. With Prober-E, Whittle Consulting can evaluate dozens of 
scenarios in weeks, not months, and thoroughly consider how the 
options will affect your business.

Whittle Consulting mining  
optimisation software - Prober-E

Prober-E is a unique & highly sophisticated proprietary software system  
developed and used by Whittle Consulting for enterprise optimisation.

All 10 Steps of a Whittle Enterprise 
Optimisation model are interrelated and 
therefore must be considered simultaneously. 
The mathematical permutations quickly 
become exponential to the point that 
simulation techniques alone cannot cope. 
Sophisticated optimisation is therefore 
required, which Prober-E achieves.

“I recognised that Whittle had a great process but 
importantly, the right tool to do the job. Prober-E is 
that tool. Without it, Integrated Strategic Planning 
and the optimisation of the entire enterprise simply 
would not be possible.” 

Tim Duffy,  President Director & Managing 
Director, Agincourt Resources



Cost Drivers  / Constraint Units

The combination of Activity Based Costing and Theory of Constraints 
has specific and profound implications for all aspects of  

strategic mine planning.

The process involves constructing a “Net Value per Bottleneck 
Unit” of the ore body. The objective is to maximise the cash 

flow through the bottlenecks in the system.
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Activity Based Costing (ABC) &  
Theory of Constraints (TOC)

New concepts for the mining industry

Any serious approach to 
strategic planning must 
incorporate advanced 
techniques in both the 
planning mechanism and 
the costing methodology.

Whilst many mining operators have some type 
of activity based costing, the introduction of 
Whittle Integrated Strategic Planning takes 
this to a new level. The application of new 
techniques and concepts such as Activity 
Based Costing combined with Theory of 
Constraints creates a powerful analytical 
approach for decision making across all 
aspects of a mining operation.

Activity Based Costing (ABC)

Activity Based Costing (ABC) involves a more 
detailed and responsive cost model. This 
more accurately reflects the cause-and-effect 
relationship between activity costs and the 
cost drivers to which they are attributable.

Activity Based Costing includes:

• Identifying the key “Activities” in the 
business that incur costs.

• Identifying the appropriate “Cost Driver” 
for each activity. This can be a wider range 
of operational characteristics than just 
production tonnes. (e.g. depth, distance, 
hardness, abrasiveness, volume, density, 
chemistry, mining width, water table, etc.)

• Creating a complete model which 
recognises “Front Line”, “Support” and 
“Back Line” activities. This treats the costs 
of each in a logical manner to obtain the 
“Fully Loaded Cost” of Front Line Activities. 
These can then be more accurately applied 
to operational “Cost Objects” or primary 
outputs of the operation.

• Identifying the underlying “Fixed Cost” 
or “Period Cost” (i.e. time related) by 
examining the total cost of each activity at 
full capacity. This is compared to a lower 
level of activity with the “Relevant Range” 
of operation - whilst maintaining the ability 
to operate at full capacity on relatively 
short notice.

Judgement must be applied to develop a cost 
model with the appropriate level of detail to 
serve the purpose (i.e. Strategic Planning, not 
Cost Management) without becoming too 
cumbersome to be useful.

Theory of Constraints (TOC)

The Theory of Constraints (TOC) is a 
management philosophy originated by Eliyahu 
M. Goldratt in the 1980s. TOC has been 
successfully applied in the manufacturing 
industry for decades and has a wide 
application for the mining industry.  TOC views 
any manageable system as being limited in 
achieving its goals by a very small number 
of constraints. TOC recognises that processes 
and organisations are vulnerable to their 
weakest link, which can adversely affect the 
performance of the entire operation. 

Whittle Consulting utilises TOC in a strategic 
context to:

• Identify the primary and secondary 
bottlenecks to cash flow (the goal) 
within the system and what their true 
characteristics are. These characteristics are 
seldom defined by tonnage.

• Optimise the performance of these 
bottlenecks by aligning the operating policy 
of the entire system to the characteristics of 
the bottlenecks.

• Subordinate everything else because 
increasing activity levels in non-bottleneck 
parts of the system are either a waste of 
time or are actually destructive.

• Elevate the bottleneck performance until it 
is no longer a bottleneck.

• Once successful – start again!

• Continue until the ultimate bottleneck is 
where it should be in a design sense. This 
will be the most capital intensive part of the 
system or the market itself.

“It is no exaggeration to say 
that the Enterprise Optimisation 
techniques, namely the integration 
of Activity Based Costing and 
Theory of Constraints, constitute 
the most significant innovations 
that I have seen in almost 30 
years of experience in the 
mining industry.”

Peter Knights, Professor of 
Mining, Queensland University



 “The results from Whittle’s 
enterprise optimisation across 

four production scenarios of 
Condor Gold’s La India Project in 

Nicaragua, resulted in an average 
increase of 51% in NPV, 20-25% 
increase in contained gold with 
pit shells and a 20% increase in 

the annual production ounces 
gold during the first 5 years 

of the mine life.” 

Mark Child, Chairman and 
CEO of Condor Gold plc

Whittle Consulting Services

Whittle Consulting provides a range of specialist services to the mining industry.

Strategic Assessment (SA)  
(2-3 weeks)

• Value drivers 
• Bottlenecks 
• Applicable mechanisms 
• Potential NPV uplift

Before committing to a Whittle Enterprise 
Optimisation Study, the first step is to assess 
the potential benefit of implementing Whittle 
Integrated Strategic Planning.

A Strategic Assessment (SA) is a short review 
of the underlying economics and opportunities 
for improving the operation and/or future 
project through Integrated Strategic Planning 
(Enterprise Optimisation). During COVID, we 
have proven that a site visit is not required. 
The desk-top analysis is conducted remotely, 
over a 2-3 week period, in discussion with 
your relevant personnel.

During the Strategic Assessment, the current 
plans are examined for the key components 
of Whittle Integrated Strategic Planning. This 
involves the identification of value drivers, 
bottlenecks and the applicable mechanisms 
required for improvement. The current 
planning techniques are then compared to 
best practice.

The result is a 20+ page report, clearly 
identifying the key value drivers for the 
mining project or operation, and the 
applicable optimisation mechanisms. This 
assessment also provides an estimate of the 
potential range of NPV uplift, which is likely 
to be achieved if a full Whittle Enterprise 
Optimisation Study is conducted.

 “A unique approach to 
optimising project value and 
cash flow returns… this is well 
worth attendance & highly 
recommended.”

John Meyer, SP Angel, London

Introductory Webinar/Executive 
Presentation  
(online 45-60 minutes)

• Overview of the concepts

To begin your journey with Whittle Consulting 
requires an appreciation of the counter-
intuitive concepts underpinning our unique 
approach. A conceptual overview is quickly 
achieved by attending a complimentary 
45-minute online public webinar. By 
arrangement, this webinar can also be held 
as an Executive Presentation. This allows 
the workshopping of the issues and specific 
planning needs facing your business.

At both sessions, Gerald Whittle CEO of 
Whittle Consulting, will provide a high-level 
overview of the concepts and how the Whittle 
approach improves the economics of mining 
projects or operations from 5%-35%, and 
in many cases substantially more – even 
after a number of conventional optimisation 
approaches have already been applied.

Integrated Strategic Planning 
Seminar (online over 4 
consecutive half days)

• Strategic Focus

The next stage is participation in our online 
Integrated Strategic Planning Seminar. Held 
over 4 consecutive half days, the philosophy, 
methodology and application of Whittle 
Integrated Strategic Planning is explained in 
a non-technical, live and interactive format by 
our CEO, Gerald Whittle.

The ideal approach is for the most senior 
managers, from across all business disciplines, 
to participate together. The attendance of 
these key stakeholders creates a valuable 
framework for mental alignment, resulting in 
cross-functional business collaboration. This 
is designed to unite your organisation in their 
desire for change.

Over the past 12 years, over 5,000 
participants from all over the world have 
attended the Whittle Integrated Strategic 
Planning Seminar. Participation can be a final 
step in deciding whether to embark on an 
Enterprise Optimisation Study – or the first 
step in doing so. Our website lists forthcoming 
seminar dates, which can be booked online. 
Should it be desired, in-house seminars can be 
arranged upon request.

Tactical Theory of Constraints 
Masterclass (TTOC) (held over 2 
consecutive half days)

• Operational Focus

Theory of Constraints (TOC) is a management 
philosophy developed by Eliyahu M. Goldratt 
and presented in his book, “The Goal” in 
1984. This powerful methodology assists 
organisations to continually achieve their 
objectives. In 2019, Theory of Constraints 
specialist, Arrie van Nierkerk, joined Whittle 
Consulting as a Partner. Arrie’s ground-
breaking work applies Theory of Constraints 
(TOC) directly to the performance of individual 
operational bottlenecks/constraints. This 
unique approach has been named Tactical 
Theory of Constraints (TTOC).

Traditionally, Whittle Consulting has optimised 
around bottlenecks from a strategic planning 
viewpoint. TTOC addresses the bottleneck 
performance specifically. Exceptional results 
are often quickly achieved. The outcome can 
be significant operational performance and 
NPV improvement.

The Tactical Theory of Constraints Masterclass 
(TTOC) is held online over 2 half days. Arrie 
provides a comprehensive and practical 
explanation of the concepts behind, and a 
compelling demonstration of TTOC.

Invitation to the TTOC Masterclass is 
exclusively offered to past participants of 
the Whittle Consulting Integrated Strategic 
Planning Seminar.



Whittle Consulting Services

Whittle Consulting provides a range of specialist services to the mining industry.

Enterprise Optimisation (EO) (3-4 months)

• Base Case (replicate & validate) 
• Optimised Case (ABC, TOC, 10 Steps) 
• Scenarios (market, technologies, scaling/staging) 
• New Life of Mine Plan

Once the benefit of implementing Whittle Integrated Strategic Planning has been determined, a full Whittle Enterprise Optimisation Study  
can be undertaken.

Over 3-4 months, our personnel will complete a comprehensive study of the mining project or operation. In the initial stages, this involves 
detailed data collection, analysis and modelling before the relevant optimisation techniques are applied.

Due to COVID, this is being conducted online with the assistance of your onsite staff and the support of our Whittle Regional Representatives, 
as applicable. On a month-by-month basis, a typical Enterprise Optimisation Study is as follows:

MONTH 2 : OPTIMISED CASE

Develop an Optimised Case. Allow the optimiser to control the variables that are flexible, whilst observing appropriate constraints.  
This will revise the pits/phase/schedule/cut-off/stockpiling/blending/processing/production/logistics/capital (i.e. the 10 Steps of a  
Whittle Enterprise Optimisation model). These 10 Steps are applied consecutively for validation and interpretation purposes,  
but ultimately simultaneously, to see what the ore body and system is capable of in terms of generating stakeholder value. 

2
MONTH 3 : SCENARIOS

With a powerful Whittle Enterprise Optimisation model in place, a variety of scenarios can be explored with this sophisticated optimisation 
model of the business. The scenarios can reflect different future market conditions, or alternative business strategies. Alternative plans  
can be developed, evaluated and maintained as options. This prepares the business for future changes to market conditions  
and business context. 3

MONTH 1: BASE CASE

Build a Base Case optimisation model, replicating and reconciling to the current plan. This uses existing pit, phase or underground mine 
designs, the current mine schedule, cut-off and stockpiling policy, existing processing and production/commercial assumptions. This phase  
is intended to match the business’s existing plans in Prober-E, and to check the calibration and accuracy of all the settings through to the 
current financial model. A base line should be set on social, political and environmental impacts of the operation. The original case  
is re-valued for the application of ABC/TOC and any other change in assumptions to produce an updated version of the base case.  
A by-product of this phase is an audit and confirmation of the integrity of the current strategic plan. 1

The selected scenario(s) from the Whittle Enterprise Optimisation study become the new strategic plan for the business. In turn, the study becomes 
the foundation for the objectives, KPIs and performance targets for the whole organisation.

Tactical Theory of Constraints 
(TTOC) Implementation  
(3-6 months)

• Flow Model & buffers 
• Measurements 
• Ops Room 
• Alignment & Leadership 
• Operational Improvement

Whilst Integrated Strategic Planning applies 
Theory of Constraints (TOC) at a strategic 
level, Tactical Theory of Constraints (TTOC) 
focuses on the operational implications.

A Tactical Theory of Constraints (TTOC) 
implementation is a powerful way to harness 
the principles of Theory of Constraints 
(TOC), practically applying them to identified 
bottlenecks or constraints. Undertaken as a 
stand-alone project or held in conjunction 
with Whittle Enterprise Optimisation, a 
TTOC implementation can quickly achieve 
exceptional results.

The operational system value chain is 
articulated with the development of a Flow 
Model. This identifies the bottleneck(s). 
Ongoing improvement is achieved with 
the development of operational rules for 
bottleneck and buffer management.

Developing mental alignment and facilitating 
understanding is key to TTOC success. From 
the outset, we train your staff about the new 
operational paradigm. Site specific education 
and ongoing training across all levels; 
including management, supervisory, Ops 
Room and site shift staff is recommended. This 
results in permanent operational performance 
and NPV improvement, particularly when 
combined with a Whittle Enterprise 
Optimisation Study.

Network of Alliance Partners

Whittle Consulting has developed a worldwide network of Alliance Partners.  
These organisations can assist with the design and advice of KPI, management reporting and 
information systems, implementation support and ongoing review and assessment.

Our network of alliance partners includes:



Whittle Consulting Services

Services Timeframe



Where does Whittle Consulting fit in?

The Whittle Consulting service offering is distinguished by being  
both whole of business/financial and mining industry specific

Mining Systems
(Vulcan, Surpac,  

Comet, MineMax)

General  
Business Systems
(SAP, JP Edwards,  

Oracle)

Integrated Strategic 
Planning

Management/ 
Accounting Consultants  

(McKinsey, PwC,  
Deloitte)

MINING INDUSTRY SPECIFIC 

GENERAL BUSINESS
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Whittle Consulting are 
the experts in mining 
optimisation. 

With over 35 years of experience in the 
development, application and analysis of 
specialised mining optimisation tools, Whittle 
Consulting knows the industry and can take 
the knowledge and value of a mining business 
to an exciting new level. This understanding 
can enhance the economics of a mining 
project or operation from 5% - 35%, and 
in many cases substantially more. These 
results occur even when other conventional 
optimisation techniques have already 
been applied.

Why engage Whittle Consulting?

“Despite lower metal prices used in the definitive feasibility study 
compared to the 2015 pre-feasibility study, we have maintained the 
excellent economics of the Platreef Project due, in part, to the mine 
optimisation work completed with assistance from industry-leading 
experts, such as Whittle Consulting of Melbourne, Australia. Even 
at today’s spot metal prices, the Platreef Project would generate an 
operating margin in excess of 40%.” 

Robert Friedland, Executive Chairman, Ivanhoe Mines

The Whittle Consulting difference

Jeff Whittle (AO), has been the pioneer in 
the application of techniques such as pit 
optimisation, mine design optimisation, 
scheduling, cut-off and strategic mine 
planning. Jeff Whittle was the originator of 
what is now the GEOVIA software, as well 
as being the author of Prober-E. Currently, 
there are over 2,000 GEOVIA Whittle software 
licenses in use by mining, exploration, 
consultant and academic customers around 
the world. Whittle software is considered to be 
an industry standard within the international 
mining community. 

Whittle Consulting and Prober-E deliver even 
greater value for mining businesses for the 
benefit of shareholders, local communities, 
employees, governments and the environment. 
The financial benefit of the Whittle Consulting 
approach is measured in billions of  
dollars worldwide.



THE MINING BUSINESS CHALLENGE

ITM Coal manages five mining companies with nine operating open 
pits on the island of Borneo in the provinces of East Kalimantan and 
South Kalimantan in Indonesia. With nine operations and multiple ports, 
ITM Coal has a complex logistics and blending network. At the request 
of Banpu Public Company Limited (ITM’s parent company), Whittle 
Consulting was engaged to undertake a Whittle Enterprise 
Optimisation study and strategic life of mine optimisations on the 
nine ITM coal mining operations. 

THE RESULTS

The Whittle Consulting Enterprise Optimisation study 
determined:

• Application of the Whittle Enterprise Optimisation methodology 
was able to pull cash flow forward, producing an initial net gain of 
13% in NPV over the base case.

• With further refinement of the optimised case, in collaboration with 
the client team, NPV could be increased by another 1% - resulting in 
an overall 14% NPV increase.

• Selecting the right material to mine in the pits should be based on 
potential contribution to the project mix. By examining the overall 
system capacities, the best products to maximise cash flow through 
the crushers and ports were determined.

• It was possible to break some of the large pits into smaller phases. 
This enabled the best value material to be brought forward, also 
enhancing blending.

• Scheduling should involve more discrete mining units, enabling better 
utilisation of the bottlenecks (i.e. ports). 

• By having a more selective cut-off, higher-value products could be 
produced and sold, bringing cash flow forward.

Country: Indonesia 
Commodity: Coal 
Mining Method: Open Pit 
Status: Operation

ITM Coal
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THE MINING BUSINESS CHALLENGE

Condor Gold’s La India project in Nicaragua had stalled following 
unimpressive results from the technical studies used in the NI 43-
101 compliant Pre-feasibility Study (PFS) & Preliminary Economics 
Assessments (PEA).

These studies outlined three potential development scenarios: a mining 
project solely focussed on an open pit at La India, a mining project 
centred on La India but incorporating satellite pits, and a project 
incorporating both open pit and underground mines.

Whittle Consulting was commissioned to investigate strategic 
options to optimise the mine schedules designed to improve the 
economics of La India projects.

THE RESULTS

The Whittle Consulting Enterprise Optimisation study 
determined:

• An NPV increase of over 50%.

• An IRR average of 30%.

• The payback on upfront capital costs between 2 to 3 production years.

• Gold production increased on average 22% for the first 5 years. 

• All in all, sustaining cash costs remained under US$700 per oz gold.

By demonstrating increased value across all four production scenarios, 
following the Whittle Consulting Enterprise Optimisation process, 
the Condor Gold share price increased with a renewed confidence 
in the quality of the La India asset. Notwithstanding the share price 
increase, the Whittle project also provided Condor Gold with several 
potentially positive outcomes. At the time of writing, Condor Gold 
was in an offer period, considering all options including a sale of the 
company or joint venture deal in a strategic review of its direction.

Condor Gold, La India Project
Country: Nicaragua 
Commodity: Gold 
Mining Method: Open Pit & Underground 
Status: Project
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Whittle Consulting have a proven track record with  
many large corporations within the mining industry. 

Case Studies

THE MINING BUSINESS CHALLENGE

The Anglo Platinum Mogalakwena mining operation is situated in the 
Limpopo province in South Africa. The Mogalakwena platinum group 
metal (PGM) mine opened in 1991. It has the potential to mine ore 
from 5 – 7 pits for at least the next 30+ years. The Platreef, which is 
richer in base metals in comparison with other PGM mines, outcrops 
along the entire length of the lease. Two separate processing plants, 
with a combined milling capacity of around 11.4 million tonnes per 
annum operate on the site. Whittle Consulting was appointed to 
implement an Enterprise Optimisation Study (EO) in August 2010. 

THE RESULTS

The Whittle Consulting Enterprise Optimisation study 
determined:

• The potential to add significant value to the Mogalakwena operation.

• Options to facilitate the deferral or minimisation of capital 
expenditure for the next 3 to 5 years.

• Evaluation of the merits of several alternative operating strategies. 
This included variable versus capped mining rates, strategic 
stockpiling of low grade ore, deferral of waste stripping where 
possible - but with smaller short-term pit phases to access higher 
grade ore earlier and consideration of several concentrator upgrade 
or expansion strategies.

• The optimum mining rate, matching the current concentrator capacity.

• The optimum dynamic mining and concentrator processing rates, 
matching current smelter and refinery capacity constraints.

• The optimum production rate for Mogalakwena, taking into 
account the latest ore resource data and applying current cost 
estimates for possible mine, concentrator and downstream 
process plant expansions.

Country: South Africa 
Commodity: Platinum group metals 
Mining Method: Open Pit 
Status: Operation

Anglo Platinum, Mogalakwena
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Country: Canada 
Commodity: Molybdenum 
Mining Method: Open Pit 
Status: Project

THE MINING BUSINESS CHALLENGE

The Kitsault Project is located 140 km north of Prince Rupert, 
British Columbia in Canada. The Kitsault Project was a producer of 
molybdenum between 1967 and 1972 and again between 1981 
and 1982. The Kitsault Project is fully permitted for construction with 
Alloycorp holding a 100% interest in the project through its wholly 
owned subsidiary, Avanti Kitsault Mine Ltd. 

A Feasibility Study by AMEC was undertaken in 2010. In 2013, an 
update to the Feasibility Study was prepared which included revised 
mine planning and metallurgical work. At the request of Avanti Kitsault, 
Whittle Consulting was engaged in March 2014 to undertake a 
Whittle Enterprise Optimisation study to improve Net Present 
Value (NPV) and validate the project.

THE RESULTS

The Whittle Consulting Enterprise Optimisation study 
determined:

• New techniques and optimisation mechanisms produced a 31.7% 
overall increase in NPV above the best business case of Avanti 
Kitsault.

• Grind throughput recovery was a significant portion of this value, 
adding half of the realised value.

• Scheduling, cut-off grade and stockpiling to the maximum permitted 
volume also added value.

• Additional value was added by deferring capital based on the 
Prober-E schedule and not utilising the full mining capacity at the 
start of the project.

• The AMEC Mine Planner implemented the “path through the ore 
body” very well.

Alloycorp Mining, Avanti Kitsault



THE MINING BUSINESS CHALLENGE

SEMAFO is a Canadian-based mining company with gold production 
and exploration activities in West Africa. The Corporation operates the 
Mana Mine in Burkina Faso.  SEMAFO’s strategic focus is to maximise 
shareholder value by effectively managing existing assets, as well as 
pursuing organic and strategic growth opportunities.

The Mana operations included an in-production pit, a pit to be 
developed, and the option for underground mining.  The pit was multi-
phase, with a mining rate of 20 Mt per annum. A traditional crush/
grind/CIL circuit was ultimately modelled at 7,200 tonnes per day, with 
a rate of 8,000 tpd in the softer ore.  It was noted early on that the 
operation generated power onsite from diesel generators.

At the request of SEMAFO, Whittle Consulting was engaged to 
undertake a Whittle Enterprise Optimisation study on the 
SEMAFO Mana Gold asset.

THE RESULTS

The Whittle Consulting Enterprise Optimisation study 
determined:

• Cut-off value and stockpiling added 8% to the NPV of the operation.

• Using power as the bottleneck in the system, Activity Based Costing 
and Theory of Constraints changed the pit shape and phasing, 
resulting in an additional 16% improvement in NPV.

• Grind-throughput-recovery was not available for this project, but 
would have added to the NPV uplift. This would likely have improved 
NPV, due to the power limitations of the site.

• Cash flow for the operation could be significantly improved.

SEMAFO Mana Gold
Country: West Africa 
Commodity: Gold 
Mining Method: Open Pit & Underground 
Status: Operation, Expansion Project
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THE MINING BUSINESS CHALLENGE

The Platreef project is situated on the northern limb of South Africa’s 
Bushveld Complex. The planned mine is a large-scale mechanised 
underground platinum group metal (PGM) and base metals mine. The 
site is under development by Ivanhoe Mines, in conjunction with many 
other partners and stakeholders. 

During the pre-feasibility study phase, Whittle Consulting was 
engaged to undertake a commercially-orientated review of the 
pre-feasibility study designs and cost estimates. This analysis was 
simultaneously followed by a value chain optimisation and 
sustainability study.

THE RESULTS

The Whittle Consulting Enterprise Optimisation study & 
Sustainability Evaluation determined:

• How consideration of different sizes and configurations of mining 
and processing operations could significantly enhance NPV during 
the pre-feasibility study phase.

• Identification of methods to reduce peak funding requirements and 
increase net cash generation.

• The location of the most profitable ore body in the Platreef site.

• An optimised scheduling model, with distinct cut-off values defined 
for each zone.

• Revenue and cash flow could be brought forward due to enhanced 
scheduling, cut-off grades and stockpiling optimisation.

• By the utilisation of dynamic grind and mass pull to flotation 
concentrate, resource recovery during processing could be enhanced.

• The identification of natural capital initiatives with potential to 
reduce electricity and water consumption.

• How the introduction of mining and backfilling practices could 
increase utilisation of resources in each zone.

Country: South Africa 
Commodity: Platinum & base metals 
Mining Method: Underground 
Status: Project

Ivanhoe, Platreef
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THE MINING BUSINESS CHALLENGE

Whittle Consulting was engaged to assist PanAust to realise the 
potential of the Inca de Oro project, a joint venture between PanAust 
Ltd of Australia and Codelco of Chile. An open pit copper and gold 
project, featuring a conventional process plant, it is located in the 
Atacama region of Chile. PanAust also owns the nearby Carmen 
deposit, which has similar metallurgical and geological characteristics.

Due to the proximity of the pit to the local township, urban air quality 
criteria is applicable and is critical to the project. Mine production rates 
are limited due to dust generation, particularly from in-pit haulage. Due 
to the distance from the township, the Carmen deposit could potentially 
keep the plant running at capacity, whilst keeping dust emissions 
within regulatory limits. Blast intensity and resultant vibration are also 
constrained due to the township proximity.

THE RESULTS

The Whittle Consulting Enterprise Optimisation study 
determined:

• New techniques and optimisation mechanisms produced an 80.8% 
overall increase in pre-tax NPV, above that of PanAust’s best business 
case, and 116.8% increase in NPV for an expanded case, including 
the Carmen deposit.

• A range of blast options allowed the optimiser to modify blasting 
options with regard to powder factor and grid pattern, within the 
context of dust and other limits.

• Combining blast and variable grind size options enabled the 
optimiser to simultaneously balance dust and blast/grinding costs, 
depending on feed material.

• Pits and phase shapes could all be optimised for the above 
mechanisms.

Country: Chile 
Commodity: Gold & Copper 
Mining Method: Open Pit 
Status: Project

PanAust, Inca de Oro
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Whittle Consulting have a proven track record with  
many large corporations within the mining industry. 

Case Studies



Terms Definition 

Logistics A process within supply chain management that plans, implements and controls the efficient movement of goods and services. Can apply to inbound supplies 
or outbound products.

Low Grade Ore Ore with the lowest level of valuable material to be mined.

Management Accounting A system for reporting costs grouped by who in the organisation is responsible for managing them.

Mergers & Acquisitions (M&A) A merger happens when two firms agree to go forward as a single new company rather than remain separately owned and operated. When one company 
takes over another and clearly establishes itself as the new owner the purchase is an acquisition.

Mine Schedule The planned sequence and rate at which the designed shapes of a mine (pit and/or underground) are to be extracted.

Minimum Mining Width In an Open Pit, the minimum width that is required for excavators and dump trucks to safely and efficiently operate. This affects the design of pits and 
Pushbacks.

Monte Carlo Approach A strategic planning method involving testing a large sample (generated mathematically) of the population of possible settings and outcomes. Used to 
understand the impact of risk and uncertainty in financial, project management, cost and other forecasting models.

Net Cash Flow Revenues and other cash receipts, less operating costs and other cash outlays.

Net Present Value (NPV) The sum of discounted cash flows, using an appropriate discount rate which reflects opportunity cost and risk.  
NPV = Sum of DCF’s.

NI 43-101 The Canadian standard for mineral resource and reserve reporting.

Non-Attributable Cost Costs which are not directly related to current operations. In mining this can include exploration, marketing, research and development. They are things we 
spend money on to improve the future of the business.

OpEx  (Operating Expenditure) Cost and outlays, other than capital costs, that are incurred in the ongoing operation of a mining business. (i.e. that will be recorded in the profit and loss 
statement of a business.)

Opportunity Cost A benefit, profit, or value of something that must be given up to acquire or achieve something else.

Optimised Case The life-of-mine plan for a mining business that has been improved over an initial base case. 

Period Cost A more accurate term for Fixed Costs. (i.e. Costs that are incurred as time passes, as long as the business is operating within a certain range, regardless of the 
actual level of production or sales in a period.

Pit or Open Pit A large, usually deep opening in the ground used for the extraction of rock or minerals from the earth. 

Pre-feasibility Study (PFS) A Pre-feasibility Study is an early stage analysis of a potential mining project.

Preliminary Economic Assessment (PEA) A PEA is a study, other than a Pre-feasibility Study or Feasibility Study, which includes an economic analysis of the potential viability of mineral resources.

Prober-E Whittle Consulting’s proprietary software for optimising mining businesses.

Processing The separation of commercially valuable minerals from their ores.

Product Mix & Specification The range, type and specification of material products produced by the mine/plant and delivered to the market.

Project Capital, Capital Cost, Capital 
Expenditure

Funds required for planning, permits, land plant, equipment, infrastructure and working capital, to create a system with capacity to mine, process and deliver 
material from the ore body to the market.

Pushback A geographical area within a pit that can be mined in a single, continuous operation. Also called “Phase” or “Stage”. 

Red Line Mining Shareholder view. To economically optimise a mine by simultaneous, integrated, cross-functional processes, thereby accelerating cash through bottlenecks. 
Units are “Net Value per Bottleneck Unit” NPV and IRR. (i.e. economic measures.)

Return on Investment (ROI) A metric used in capital budgeting measuring the economics of potential investments.

Risk Premium The extra return an investor requires above the risk-free rate of return to compensate for the risk involved in an investment.

Scenarios Approach A strategic planning method involving the development of different business plans for different possible future conditions, by testing a range of likely 
assumptions.

SD (Sustainable Development) Balance. A summary analysis showing the positive and negative impacts across a Five Capitals Model of SUSOP outcomes, compared with a base case.

Specified-Case Mining A compromise between Best-case and Worst-case Mining, where Pushbacks are selected to get most of the benefit of Best-Case Mining, whilst still observing 
a practical Minimum Mining Width.

Stockpile A pile or storage location for bulk, often lower-grade/value resource, mined in one period, but intended to be processed in a later period (maybe years later).

Stope A three dimensional shape planned to be excavated in an underground mine to remove the ore that has been rendered accessible by the shafts and drifts.

Strategic Assessment A brief review to determine the potential outcome of a full Enterprise Optimisation study.

SUSOP™ (Sustainable Operations in 
Mineral Processing)

A management technique for the implementation of sustainable development methodologies. Translating sustainability principles into operating practices, 
without compromising financial outcomes.

Sustainability Development that meets the needs of the present without compromising the ability of future generations to meet their own needs.

Theory of Constraints (TOC) A concept that views any manageable system as being limited in achieving its goals by a very small number of constraints.

Tactical Theory of Constraints (TTOC) A methodology that employs the concepts of Theory of Constraints to optimise the performance of operational bottlenecks or constraints.

Time Value of Money (TVM) The concept that money available at the present time is worth more than the identical sum in the future.

Underground mining A mining technique involving shafts and tunnels, used for the extraction of rock or minerals from below the surface of the earth.

Value at Risk (VaR) A statistical technique used to measure and quantify the level of financial risk within a firm or investment portfolio within a specific timeframe.

Variable Cost Business operating expenses, that will change in proportion with production or sales volume during a period.

Weighted Average Cost of Capital (WACC) The rate that a company is expected to pay on average to all security holders to finance assets.  
WACC = % debt x cost of debt + % equity x cost of equity.

Worst-Case Mining A plan to mine a pit bench by bench as one large Pushback. This tends to bring waste mining activity forward in the Mine Schedule, which is not good for NPV.

Terms Definition

Activity Based Costing (ABC) Cost modelling based on activities performed and their relevant cost drivers, plus a distinction between period/fixed and attributable/variable costs.

Artificial Intelligence (AI) Simulated intelligence in machines.

Attenuators Zero sum of penalties and rewards to achieve a desired outcome

Attributable Cost A more accurate term for Variable Costs. Costs that will change in proportion to the relevant driver of the activity they relate to. Using this term allows a 
broader palette of quite specific cost drivers than just tonnes of ounces of production and sales.

Base Case The existing or starting life-of-mine plan for a mining business, which may or may not have had optimisation techniques applied.

Best-Case Mining A plan to mine a pit in many incremental Pushbacks. This tends to defer waste mining activity in the Mine Schedule which is good for NPV, but may introduce 
impracticalities due to insufficient Minimum Mining Width.

Big Data Big Data is a term that describes the large volume of data - both structured and unstructured - that inundates a business on a day-to-day basis.

Blend Mixing different grades or types of mined materials to produce a regulated and predictable processing feed or product specification. The objective being to 
achieve a minimum, maximum or a specified range of a certain characteristic.

Blue Line Mining Technical view. To operate a mine conventionally with a focus on maximising reserves, recoveries, efficiencies and LOM, whilst also minimising costs. Units are 
tonnes, grades, recoveries. (i.e. physical measures.)

Bottleneck A point in a system that limits the throughput or performance of the system. (i.e. a constraint.)

Brownfield investment An expansion or development of, or alongside, an existing operation.

Business Improvement (BI) To undertake activities designed to increase business performance.

CapEx (Capital Expenditure) Capital costs that will be recorded in the Balance Sheet as an asset rather than in the Profit and Loss statement. Capital costs are often amortised or 
depreciated over the useful life of the asset, thereby trickling through to the Profit and Loss Statement.

Capital The funds required to enable the investment in plant, equipment, infrastructure and working cash balances.

Capitalism An economic and political system in which trade and industry are controlled by private owners for profit. The focus is on creating economic value.

Change Management The processes, tools and techniques required to manage the people side of change to achieve desired business outcomes. Involves behavioural science.

Corporate Social Responsibility (CSR) A corporate initiative to assess and take responsibility for the company’s effects on environmental and social wellbeing. 

Cost Accounting A cost reporting system that groups costs by type or responsibility.

Cost Modelling A costing system which provides a view of cost behaviour and the profitability of products or services.

Cross-functional collaboration A group of people with different functional expertise coming together to work towards a common goal.

Cut-off The criteria (grade, value or other) by which mined material is determined to be waste, stockpiled or processed. 

Development Cost In an underground mine, the cost of establishing shafts, tunnels and underground infrastructure to access the stopes which contain the valuable ore.

Discount Factor A factor which, when multiplied by a predicted future cash flow, gives Discounted Cash Flow (CDF), i.e. its present value. Discount Factor = 1 / (1 + Discount 
Rate)^time

Discount Rate The annual rate used to discount future cash flows in the Net Present Value (NPV) calculation. Discount Rate = Opportunity Cost + Risk Premium

Discounted Cash Flow (DCF) A valuation method used to estimate the attractiveness of an investment opportunity.  
DCF = future cash flow multiplied by the Discount Factor for the respective period.

Due Diligence (DD) An investigation or audit of a potential investment to confirm all facts, such as review of all financial records, plus anything else deemed material.

Enduring Licence to Operate Ongoing positive support and motivation from all stakeholders for the existence of the operation.

Enterprise Optimisation A single integrated model that consolidates existing knowledge and data from disparate systems.

Feasibility Study (FS) A Feasibility Study is an indepth report on many of the same topics as a Pre-feasibility Study.

Financial Accounting A system for capturing costs, primarily by the type of goods or services being acquired.

Five Capitals Framework A framework capturing the effect of a project or operation on financial, manufactured, social, human and natural capital.

Fixed Cost Business operating expenses, that will be incurred at the same level regardless of whether production or sales increase or decrease during a period.

Framework Agreement An agreement with suppliers to establish terms governing contracts that may be awarded during the life of the agreement.

Green Line Mining Stakeholder view. To operate a mine maximising the economics within the social/political/environmental context within which it operates. (i.e. multi-
stakeholder measures.)

Greenfield investment Development of an operation where no previous operation exists.

Heap Leach A process of mineral extraction involving staking ore in piles and irrigating it with a solvent/reagent to extract the valuable minerals contained.

High Grade Ore Ore with the highest level of valuable material to be mined.

Initial Public Offering (IPO) The first sale of stock issued by a company to the public

Integrated Strategic Planning A concept of long-term planning which considers all parts of the value chain, all periods and all stakeholders.

Internal Rate of Return (IRR) A metric used in capital budgeting measuring the economics of potential investments. 

Jeff Whittle, AO The Australian founder of Whittle Consulting and the developer of Whittle Optimisation software products.

JORC Joint Ore Reserve Committee. The Australian standard for mineral resource and reserve reporting.

Ken Lane Author of The Economic Definition of Ore: Cut-off Grades in Theory and Practice, 1988.

Key Performance Indicator (KPI) A set of quantifiable measures that a company or industry uses to gauge or compare performance over time.

Lerchs-Grossmann Developers of the Lerchs-Grossmann algorithm (LGA) to determine the optimised economically minable pit size and shape.

Life of Mine (LOM) The time in which, through the employment of available capital, geographical and technical analysis, it is planned that ore reserves will be extracted and 
processed for delivery to market.

Glossary
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