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Abstract. The often-conflicting requirements imposed 
by shareholders and society on mining companies can 
cause simple decisions to become far more complex 
than they initially appear.  The desire to operate in a 
safe and sustainable manner whilst delivering significant 
returns on investment are not always possible.   

The establishment of clear tolerance thresholds for 
risks faced throughout an organization are an 
increasingly common method through which to support 
teams when objectives conflict with one another.  This 
technique empowers individuals to escalate risks that 
have the potential to jeopardize any aspect of a project, 
operation or team.  Decision makers at the correct level 
of the organization, be they Project Manager, General 
Manager, CEO or Chairperson can then take 
accountability for balancing the management of key 
opportunities and threats. 

Founded on a simple form of integrated, organization-
wide risk management, this approach also addresses 
many regulatory requirements, increases the foresight 
required to improve the management of projects, and 
ensures that organisations truly live by their stated 
values. 
 
1 Responsibility  
 
The world is becoming increasingly “responsible”.  
Awareness of, and a desire to achieve the vision set out 
in documents such as the Sustainable Development 
Goals (SDGs) (United Nations 2015) is becoming the 
societal norm globally.  While the specifics of each Goal 
continue to be debated, it is accepted by most that in 
order for the human population to survive, these 
challenges need to be addressed immediately.   
 
1.1 Responsibility and mining 
 
In order for many of the challenges set out in the SDGs 
to be addressed through the manufacturing of more 
sustainable technology and infrastructure, it is vital that 
access to a bountiful supply of resources ranging from 
copper to silver, REEs and lithium be maintained.  
Substitution and recyclability of these four example 
materials remains almost impossible (Dominish et al. 
2019), placing the onus to meet global demand fully on 
the mining sector.   

Mining as an industry therefore finds itself in a 
difficult position.  While the provision of these materials 

is vital for global development, the extraction of non-
renewable resources is inherently unsustainable as 
there is no intention to put those commodities back 
where they were found.  Sustainability principles can 
however by adopted when mining. 
 
1.2 Conflicting objectives 
 
Almost every mining and metals organization states 
objectives that include both the desire to mine and 
process materials safely and sustainably, whilst also 
delivering a healthy return on shareholder investment 
(e.g. Anglo American 2019, BHP 2019, Glencore 2019, 
Rio Tinto 2019).  These are underpinned by values 
reinforcing the responsible nature in which they aim to 
operate. 

These objectives are conflicting in that often the 
largest short term financial return can be gained by not 
truly adhering to the spirit of the stated company values.  
Decision makers therefore need to be prepared to 
relinquish a proportion of the potential financial return in 
order to adhere to the stated company values.    
 
2 Trigger points for decision making 
 
Ensuring the entirety of a team is aware of the point at 
which a decision needs to be made to manage an 
emerging conflict in objectives is critical.  Assuming that 
every team member has the same tolerance for 
stretching the intent of an objective can lead to 
confusion and ultimate failure to achieve desired 
outcomes. 
 
2.1 As low as reasonably practicable 
 
Safety is often cited as the “number one priority” with 
slogans such as “zero harm” being common across the 
industry.  However, if operators truly mean zero, 
humans either have to be removed from the mining 
environment which can be both costly and lead to forced 
social change regarding the level of employment 
available to communities bordering mining operations; 
or operations considered for closure.  In many cases 
neither of these options are preferable. 

As low as reasonably practicable (ALARP) (Health 
and Safety at work Act 1974) provides guidance as to 
the level of tolerance that can be introduced into the 
working environment with regards to safety.  The 



definition set out by the Court of Appeal (in its 
judgement in Edwards v. National Coal Board, [1949] 1 
All ER 743) is as follows: 

 
“Reasonably practicable’ … a computation must be 

made by the owner in which the quantum of risk is 
placed on one scale and the sacrifice involved in the 
measures necessary for averting the risk (whether in 
money, time or trouble) is placed in the other, and that, if 
it be shown that there is a gross disproportion between 
them – the risk being insignificant in relation to the 
sacrifice – the defendants discharge the onus on them.” 

 
Therefore, should controls be available that may 

reduce the risk posed by the often hazardous mining 
environment, they should either be implemented or 
mining be undertaken via an alternative method.  
Keeping the workforce safe should be the simplest 
decision, however due to competing expectations from 
shareholders versus society, can be made incredibly 
complex. 

 
2.2 Establishing risk appetite and tolerance 
 

Risk can be defined as the effect of uncertainty on 
objectives, with the effects including both opportunities 
and threats (International Standards Organisation 2018).  
All risks have an element of uncertainty, some of which 
can be quantitatively measured.  Should an uncertain 
event not have the potential to impact on an 
organization’s objectives, by definition it is not a risk to 
that organization. 

 

 
 
Figure 1. Risk appetite and tolerance.  Risk appetite is the level of 
risk a team is willing to take; risk tolerance is the level of risk a 
team can take; the risk universe is all risks the organization faces, 
some of which are not tolerable (International Standards 
Organisation 2018).  Example risk (a) is within the tolerable zone.  

The team can survive this risk in its current position.  Example risk 
(b) is outside of the risk tolerance and action needs to be taken 
immediately to move it into the tolerable zone.  If this does not 
happen prior to the risk occurring then the organization could 
cease to exist or a significant change to strategy is required.  
 

The tipping point beyond which a risk becomes too 
large, either because the opportunity is so great that a 
change in strategy for the organization is warranted, or 
because the threat posed goes beyond the stated 
values of the organization is sometimes called the risk 
tolerance level.  Most organisations will define their risk 
appetite (the level of risk they are willing to accept), 
together with their risk tolerance level (the level of risk 
they can accept) (Fig. 1). 

This set of criteria can be used to hold an 
organisation to account at the most senior level.  The 
normality of including concepts such as risk tolerance in 
company reporting (Financial Reporting Council 2016) 
can be used deeper within organizations to ensure that 
responsible decisions are being made and actions taken 
to ensure risks are managed to within pre-defined 
tolerance limits. 
 
3 Integrated risk-based decision making 
 
Risk management is a formalized process for decision 
making.  Entrenched in regulations and standards 
throughout the mining sector, the assessment and 
management of risk is part of daily life.  The challenge is 
often to make it dynamic and valuable beyond the “tick 
the box” often required by a regulator. 
 
3.1 The right tool for the job 
 
A range of risk-based tools and techniques are common 
across different disciplines.  For example, uncertainty 
modelling techniques for an ore body are common place 
for resource geologists; whilst an environmental expert 
will make use of scenario modelling; an engineer will 
often use Failure Mode Effects Analysis; and accountant 
will use techniques such as reverse stress-testing.  The 
importance of using the correct tool for the job is critical.  
However, in order for risks to be compared with one 
another, they also need to be shared in a way that is 
understandable for those who are not an expert in each 
discipline.   

Many organisations are therefore adopting a very 
simple central risk management process that can act as 
the anchor for risk-based decision making (Fig. 2). 
 
3.2 Simple, proportionate risk management 
 
The four-step risk management process (Fig 2) is 
aligned with all major risk management standards 
(including, ISO31000:2018, COSO Framework 2017).  It 
is appropriate for mentally assessing simple risks such 
as those posed by crossing a road, to multi-billion dollar 
acquisitions. 



 
Figure 2. Integrated risk management draws together all other 
types of risk management which may be undertaken across an 
organization.  This simple form of risk management has four steps: 
(1) Define context and objectives.  Describe the internal and 
external context in which you are operating, including any recent or 
anticipated changes.  (2) Assess risks including the identification, 
understanding and evaluation of potential opportunities and 
threats.  (3) Manage risks by putting in place appropriate controls.  
(4) Monitor and review the status of risks and effectiveness of 
controls through metrics, self verification and assurance. 
 
3.3 Changing context 
 
The internal and external context to an operation 
changes on a dynamic basis.  For example, the 
collection and analysis of geoscientific data will change 
a team’s understanding of an ore body. Similarly, 
fluctuations in commodity markets may alter the 
economic viability of a project.  Both internal and 
external changes in context should lead to a re-
evaluation of the potential opportunity being explored.   
 
3.4 “Black swans”   
 
Black swans are those risks that an individual does not 
know about until they have been realized (Taleb 2007).  
These may be ore bodies that a geologist does not 
identify despite exploring in that area; or a fault in a 
piece of equipment that an individual is unaware of prior 
to it failing.   

Often it is the knowledge that there are risks that “we 
don’t know we don’t know” (Rumsfeld and Myres 2002)  
that concerns an individual the most.  
 
3.5 Identifying the “elephants” to manage the 

“black swans” 
 
Many organisations are adopting the use of risk 
libraries.  These help us to identify those risks that may 
be normal to the type of activity being undertaken.  
However, the risks that have more often significantly 
impact on a project or operation are those that we do 
not formally acknowledge or manage.  These are 
increasingly termed the “elephant” risks. 

Elephant risks can exist for a myriad of different 

reasons.  An individual may assume that someone else 
is managing it, or suppress the risk for cultural reasons.  
Furthermore, an internal company process may 
insinuate that unless the risk triggers a gain or loss of a 
life or certain level of capital, it is not important.  

By moving a team’s risks from “elephant” to 
“acknowledged” status, the potential for “black swan” 
events to occur are minimized. 

For example, it has been suggested that the owners 
of the Fundao waste dam at the Samarco iron ore mine 
were aware of the worsening integrity of the facility prior 
to its failure in November 2015.  This unacknowledged 
risk has led to recent shareholder action in both the USA 
and UK. 

 

 
Figure 3. Adapted from the Johari window (Luft and Ingham 1955)  
and concept of “known knowns and known unknowns” (Rumsfeld 
and Myres 2002), this diagram demonstrates that by 
acknowledging “elephant risks”, the total number of black swans 
potentially faced by an organization will diminish. 
 
3.6 Managing and monitoring risks 
 
Ensuring that truly effective and meaningful controls are 
implemented is integral to the management of risks.  A 
control is a task, object or process that actively changes 
the risk, either by changing the likelihood of it occurring 
or the consequence of the risk should it occur. 

 

 
 

Figure 4. Control flowchart depicting that a control has to be a 
task, object or process that actively changes the risk.   



Often monitoring or guidance activities are listed as 
controls, however these have no impact on the risk 
without being linked to a true control (Fig. 4). 

 
3.7 Challenging our objectives 
 
The four-step iterative process (Fig. 2) allows the 
following question to be posed:  Given the context in 
which we are operating coupled with the objectives we 
have set ourselves, the risks we face, and our ability to 
manage them, is it possible to achieve our objectives?  
If the answer is yes, carry on operating.  If the answer is 
no, two options present themselves:  1) Allocate more 
time, capital, effort into managing the risks; or 2) 
Change the objectives.  

This simple yet objective decision making process 
has allowed an increasing number of projects, 
operations and organisations to challenge their mode of 
operation and make changes where appropriate. 
 
4 Responsible decision making for the long 

term 
 
Many of the sustainability-based risks can be identified 
right at the beginning of a project.  Unless managed, it is 
often these risks that then lead to the failure of the 
project at a future date.  It can be increasingly difficult to 
explain the importance to investors of risks what may 
only come to fruition many years after a return on 
investment has been realized.  Acknowledgement and 
management of these risks at the early stages is vital for 
the long term success of the project. 
 
4.1 Ethical investment 
 
Investors are increasingly seeking ethical opportunities 
in which to invest their capital.  Currently these do not 
include mining due to the perception that the industry 
does not meet certain benchmarks centered on the 
SDGs.  Only by formally and publicly moving towards 
transparent, long term, sustainable decision making will 
ethical investment begin to flow towards the vital activity 
that is mining. 
 
4 Conclusions 
 
Risk management can be that method through which 
difficult decisions are made in a responsible manner.  
No longer should it be the “tick box” risk assessment 
that is carried out on a daily basis to satisfy an auditor.  
The intent of risk management is to create a culture of 
transparency within the organizations that utilize it 
effectively, ensuring that decisions can be made at the 
right time to address risks.  This dynamic and integrated 
form of organization-wide risk management not only 
provides a competitive advantage over peers, but also 
ensures a team can maintain its reputation by operating 
in a responsible manner.   
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