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Executive summary
We live in a time of heightened attention to the way businesses are caring 
for workers, customers, and the planet we all share. Mining leaders are under 
increasing pressure to keep these issues front and centre while maintaining 
the core responsibility of operating profitably.

Fortunately, it is possible for miners to meet both obligations at the same 
time by investing in technological solutions that deliver greater efficiency 
and productivity. Predictive maintenance using artificial intelligence (AI) 
and machine learning to accurately anticipate equipment maintenance 
needs is a key example. By ensuring the optimal operation of machinery, 
predictive maintenance enhances worker safety, reduces energy use, 
decreases resource waste, and minimises the escape of hazardous 
substances into the local environment. In accomplishing all these things, 
profitability increases and miners become a better steward of natural and 
human resources.

In this ebook, we’ll look at the concept of sustainability, how businesses are 
responding to the challenge to improve in this area, and why predictive 
maintenance is a powerful tool for helping an enterprise reach its 
sustainability goals.

Sustainability goals Predictive maintenance impacts

Improve worker safety

Decrease energy use

Minimise environmental impact

Conserve resources

Prevent catastrophic 
equipment failure

Optimise running efficiency

Maintain structural integrity

Minimise spare parts
and consumables
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Shifting focus to
sustainable 
development.

Traditionally, the goal of a mining business 
was to generate profits and maximise 
shareholder value. In pursuit of profitability, 
companies generally tried to stay within the 
confines of applicable laws and regulations. 
Traditionally, miners did not have to grapple 
with the broader questions of an operation’s 
impact on the world around it.

In recent years, there has been a dramatic shift from 
this narrow focus on profitability to a broader vision of 
corporate responsibility for practicing business in a way 
that is both profitable and sustainable. There’s now an 
expectation for mining companies to conduct business 
in a way that doesn’t degrade their ability to operate 
in the coming years because of negative impacts on 
people, the planet, or the economy. 

A major contributor to this shift was a United Nations (UN) 
effort to establish guidelines for sustainable investing in 
2005. The resulting Principles for Responsible Investing 
(PRI) highlights the importance of “environmental, 
social, and corporate governance (ESG) issues” and 
called for signatories to consider these matters in 
decision-making about investments.1 These principles 
now have over 3,800 signatories, with more than $121 
trillion of assets under management.2

In a parallel development, the past decade has seen 
explosive growth in retail investors considering ESG 
criteria when making investment decisions. Funds 
created to facilitate investment in companies that 
prioritise ESG issues are on target to have over $53 
trillion in assets by 2025.3  

These developments reflect a larger social shift 
towards a greater awareness of and concern for 
sustainable business practices, fuelled by concerns over 
environmental impacts and matters of social justice.

http://www.razor-labs.com
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In the mining industry, ICMM (International Council Mining 
& Metals) has developed its own set of ten principles 
designed to articulate an ESG framework particular to 
businesses in this sector.4 Members, which represent 
one-third of the industry, commit to implementing these 
principles as part of a larger effort to work towards 
sustainability. Miners are taking ESG seriously. Many of 
Australia’s top environmentally sustainable companies 
are in the mining and energy industries.5

Companies with ESG initiative in place

Businesses embrace green 
manufacturing

Many business leaders have been quick to respond to 
this cultural shift and have embraced responsibility for 
operating in a way that pays attention to a business’s 
larger impact on society and the planet. 

Principles for ESG in mining6

Source: NAVEX Global 2020 Survey of executives in the US, the UK, France, and 
Germany. (https://www.navexglobal.com/blog/article/environmental-social-
governance-esg-global-survey-findings/)
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Source: https://www.mckinsey.com/~/media/McKinsey/Business%20Functions/
Strategy%20and%20Corporate%20Finance/Our%20Insights/Five%20ways%20
that%20ESG%20creates%20value/Five-ways-that-ESG-creates-value.ashx)

Paying attention to environmental, social and 
governance (ESG) concerns doesn’t compromise 
returns. Rather, the opposite.

Results of >2,000 studies on the impact of ESG 
proportions on equity returns.

Share of
positive findings

Share of 
negative findings

63%

8%

One of the interesting discoveries of focusing on 
sustainable growth is that businesses do not have to 
sacrifice profitability in order to act responsibly. The 
evidence shows companies that attend to ESG issues 
tend to create more value for shareholders than 
companies that do not.7 

This is true for many reasons, including:

• More-sustainable operations attract more 
customers, who are increasingly paying  
attention to corporate behaviour and priorities. 

• Pursuing ESG values can reduce energy 
consumption and waste, leading to more  
efficient operations. 

• A corporate culture that values ESG goals   
will tend to increase employee motivation   
and aid in recruitment.8 

Seeing the need to pay attention to the way a business 
impacts the environment and the lives of those it 
touches is one thing; effectively making progress 
towards meeting ESG goals is another. How are 
businesses meeting this challenge?

The most successful follow a comprehensive approach 
that covers several areas:

Company culture: It all starts with buy-in. Leaders who 
demonstrate belief in the value of sustainability are 
able to create a compelling vision for the company 
and inspire others to join in. This includes formulating 
a concrete plan with specific, measurable goals, and 
fostering a culture of shared responsibility for achieving 
them.

Procedures: ESG values are embedded in the way the 
company operates every day, from routines designed 
to enhance safety and efficiency, to hiring policies 
that seek to bring greater diversity to the workforce, to 
governance structures that encourage accountability 
and transparency. KPIs associated with ESG goals are 
measured, reported, and verified by third parties.

Philanthropy: The company invests in the development 
and flourishing of the broader community through 
activities like supporting local businesses and 
education initiatives. 

Technology: Environmental impact is decreased 
through the use of greener power and more energy-
efficient equipment and operations.

When it comes to the technological side of things, 
maintenance is a central issue for working towards 
sustainability.  Exciting new developments in the fields 
of machine learning and AI are enabling smarter, more 
efficient predictive maintenance measures. This puts a 
powerful tool for reaching ESG goals in the hands of the 
mining companies who use AI-driven data analysis to 
maximise the productivity and safety of mining operations. 

This is broader than just a matter of the efficient 
operation of equipment. Predictive maintenance 
makes a significant contribution to several different 
areas of sustainability. In the next section, we explain 
how it works as well as how it can help your business 
reach its ESG goals.

Sustainability: also good for business

How are businesses pursuing sustainability?

http://www.razor-labs.com
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What is predictive maintenance?
Maintenance strategies can be divided into three basic approaches:

The reactive strategy is the simplest but also the 
most expensive. Running machinery until it breaks 
means operating at less-than-peak performance 
and shortened equipment lifespans. It is also the most 
disruptive to operations.

Preventative maintenance prolongs equipment life 
and can prevent some failures. On the other hand, it 
means performing maintenance that may not, in fact, 
be needed. It also does nothing to prevent unexpected 
failures whose symptoms are not detectable during 
routine inspections and maintenance. 

Predictive maintenance is a sophisticated approach 
combining rich data on operating conditions, from 
an array of sensors, with software able to detect 
departures from normal parameters in real time. It can 
discern issues that need to be addressed now as well as 
predict when future failures are likely to occur, allowing 
for maintenance teams to prevent breakdowns by 
timely intervention. This allows miners to manage by 
exception and improve efficiency by focusing only on 
what requires attention.

Predictive maintenance as a sustainability opportunity

Reactive
Problems are

addressed after they 
become obvious

due to equipment
malfunction.

Preventative
Maintenance is 

done on a regular 
schedule according to 
expected equipment 

performance.

Predictive
Computerised monitoring 
and analysis are used to 

detect when maintenance 
is needed to maintain 
optimal function and 
prevent breakdowns.

How costs pile up with equipment failure

Unscheduled replacement cost

Extra cost

Extra cost

Damaged part

Quality/safety audit

Maintenance labour costs

New part(s)

Downtime

Availability

Reliability
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One company in the mining sector used predictive 
maintenance techniques for managing its large heat 
exchangers. The system allowed them to predict failure 
and schedule maintenance accordingly, reaping 
significant savings in maintenance costs.

It’s obvious right away how predictive maintenance could allow a mining operation to more efficiently manage its 
machinery. What does this have to do, though, with a company’s commitment to sustainability?

Maintenance interval

Source: https://www.mckinsey.com/industries/metals-and-mining/our-insights/
behind-the-mining-productivity-upswing-technology-enabled-transformation

Sensitive monitoring devices can discern subtle 
changes in things like vibration and the sound 
of machinery that indicate potential problems 

long before they become obvious.

Problems can be detected in their early stages, 
allowing time to schedule maintenance when 

it is least disruptive to production.

With scheduled maintenance, fluids and parts will 
be replaced even when they still have useful life 

remaining. Predictive maintenance means they’re 
replaced only when it is actually needed.

Abundant fine-grained data allows for 
the tracking of problems to their sources 

to prevent recurrence.

Fewer surprises

Efficient management of downtime

No unnecessary maintenance

Root cause analysis

What are the advantages of predictive maintenance?

This approach yields several benefits over the other two:

Predictive vs schedule-based 
maintenance by McKinsey

Predictive
maintenance

Scheduled maintenance 
approach

180 days

70 days
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There is more than one way to spell out which 
environmental, social, and governance issues a 
company should pay attention to when pursuing a 
sustainable way of doing business. Some companies 
have endorsed the UN’s Sustainable Development 
Goals, others have adopted the UN Global Compact, 
while many others have created their own unique set 
of priorities inspired by these or other documents. 

There are some common priorities, however, that 
appear on most lists, including worker safety, energy 
efficiency, materials stewardship, and environmental 
care. Predictive maintenance has an impact in each of 
these areas. 

Enhancing worker safety

Machine breakdown isn’t just an inconvenient 
interruption of production activities; it can also 
pose a safety risk to operators and bystanders. 
Despite diligent attention to safety, Australian 
mining companies experience thousands of serious 
injuries every year.  Predictive maintenance notices 
irregularities in machinery performance parameters 
and detects problems before they lead to catastrophic 
failures, eliminating one source of on-the-job injuries. 
In general, reducing reactive maintenance is a good 
leading indicator for improved safety. 

Improving energy efficiency

Energy efficiency is an important goal not only for 
economic reasons but also because a reduction in 
energy use often means lowered carbon emissions. 
A US Department of Energy report found that it is a 
strategic area for attention, with even minor changes 
to existing operations able to yield savings of up to 20%. 

Predictive maintenance can make an impact on energy 
efficiency in several ways:

• Machines run at peak efficiency: A machine with 
a slight misalignment or other minor problem will 
use more energy than one operating normally, but 
this kind of problem may not be discovered until 
scheduled maintenance — or until a more serious 
problem develops. In the meantime, energy is being 
wasted.

Predictive maintenance detects slight departures 
from optimum performance through indicators 
like increased vibration, so they can immediately 
be addressed.

Predictive maintenance systems can also detect 
things like air leaks that can greatly decrease the 
efficiency of heating and cooling systems.

• Maintenance scheduled for cost savings: Predictive 
maintenance allows you to anticipate matters that 
need to be addressed before they are urgent, so 
you can plan for machinery downtime when it’s 
most cost effective for production schedules.

• Smart equipment upgrades: Newer equipment can 
often be more energy efficient, but the capital costs 
of upgrading must be considered. The data collection 
and analysis involved in predictive maintenance 
allow you to take into consideration factors like 
energy use, lubricant consumption, and the risk of 
failure to make the most cost-effective decision.

What does predictive maintenance have to do with    
ESG management?

Serious injury claims in the mining 
industry 2019/2020 

Number of
serious claims

Frequency rate
(serious claims per 
million hours worked) 

Incidence rate
(serious claims per 
thousand employees)

2,555

5.1

10.9

>
>
>
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Conserving materials

There are two broad kinds of material inputs in mining 
operations: the commodity being mined from the earth 
and substances like fuel, lubricants, or other chemicals 
required for the operation of machinery or the process 
of extraction. Predictive maintenance helps to provide 
better yields because it keeps machinery and processes 
running properly. It also helps extend the life of vehicles 
and machinery by reducing wear associated with poor 
maintenance. Fewer spare parts are needed because 
equipment is operating in optimal condition, which 
reduces breakage. In addition, parts are replaced only 
when they’re worn, not because maintenance has been 
scheduled. 

When it comes to lubricants, predictive maintenance 
continuously monitors fluid condition to allow for the 
changing of lubricants only when needed. Predictive 
maintenance can also detect leaks. Given that 
lubricants account for around 5% of total maintenance 
spending in mining, the potential savings in lubricant 
use (and cost) are significant. 

Reducing environmental impact with 
green maintenance

Caring for your mining assets reduces your 
maintenance costs and extends the life of your 
vehicles, machinery and equipment. Moving away from 
scheduled maintenance also reduces the amount of 
spare parts and consumables required because they’re 
not replaced until necessary. Predictive maintenance 
allows leaks through valves to be detected and 
addressed as soon as they occur, preventing significant 
amounts of materials like oil, gas, or hazardous wastes 
from being spilled. 

Several of the areas discussed above also have an 
environmental dimension. Saving energy, conserving 
raw materials, and generating better yields all 
contribute to reducing the environmental footprint of 
mining production. Predictive maintenance is green 
maintenance, enabling an approach that is good for a 
company’s bottom line while also benefiting the planet.  
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A 2020 survey of senior executives in the mining 
industry shows a strong awareness of the 
importance of ESG issues.
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Sustainability is important to your company as well as 
to investors and end-product users. It’s an approach 
that can make a substantial contribution to helping 
you meet your sustainability goals. It truly is sustainable 
maintenance. How can you get started in putting this 
tool to work for you?

Predictive maintenance solutions from 
Razor Labs

Join the future by working smarter with AI. Schedule a 
demo to see DataMind AI in action and discover how 
easy it is to start optimising equipment maintenance and 
making progress towards your company’s ESG goals.
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www.razor-labs.com
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+61 412 224 042

UNITED STATES

1460 Broadway
New York, NY 10036
+1 (425) 241-2602

ISRAEL

150 Begin
Tel Aviv 6492105
+972 (3) 561-0901

For more information contact: 
discover@razor-labs.com
www.razor-labs.com

Implementing predictive maintenance
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