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Foreword
Nearly a decade after our first survey, we are proud 
to deliver State of Play’s fifth biennial report, holding 
true to the original aim of helping natural resources 
businesses better understand strategy and innovation 
in their industry.

This report is being released at an inflection point 
for both the industry and our business. Covid-19 has 
condensed 15 years of change in work practices into 
one. The use of artificial intelligence to automate value 
chain decisions is poised to revolutionise the industry 
as datasets from across the value chain coalesce. 
In summary, the long-promised impacts of digital 
transformation are poised to impact the industry with 
uncertain outcomes.

Renewable energy is now cheaper than diesel, and 
economic options for storage are arriving sooner than 
many appreciate. The potential for zero carbon energy 
supply will underpin the full electrification of mines. 
Electrification across industries will in turn drive growth 
in battery minerals which could make previous minerals 
booms look pedestrian. The supply paths for sourcing 
these minerals is unclear, which will naturally accelerate 
innovation in extraction. As the relationship between 
Western nations and China becomes more challenging, 
global supply chains will be reformed and may fragment 
along political lines.

As the industry changes apace, State of Play will also 
need to evolve how it conducts our business. We will 
become a standalone, self-supporting entity, enabling 
us to focus exclusively on our core remit. We will move 
to a more interactive engagement platform where 
participants can readily contribute to and access the 
rich set of data that has been assembled over the past 
decade. Importantly, State of Play will retain its fierce 
independence and intent to uncover deep insight that 
helps industry leaders more effectively design their 
strategy for sustained business success.

Finally, to all those that have responded to surveys, 
interviews, and have given generously of their time 
in wide-ranging conversations, we say thank you. 
You have all contributed to making the industry 
a bit more aware of what it faces, and the huge 
opportunities that these futures present.

Graeme Stanway 
Chair of State of Play
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Introduction
Strategy appears glamorous. It is a game, pitting one 
entity against the world, conjuring old-school images 
of grand military planning and execution. In reality 
it is complex, dynamic, and imperfect. Formulating 
strategy is a complex combination of organic growth 
and deliberate decision-making. Today, mining 
strategists grapple with more complex global markets, 
rapid technology development, new ways of operating 
at every stage of the value chain and more external 
scrutiny than ever before.

In addition to the regular change dynamics in the 
mining industry, the world has spent over a year 
responding to a deadly, global pandemic. Covid-19 
has shut down international trade routes and confined 
human movement, leading to some of the largest 
demand shocks some industries have ever seen. 
Tourism, aviation and retail, to name a few, have been 
decimated by the restrictions of travel and leisure. 
Upending these industries has had flow-on effects 
to input industries, with the oil sector in particular 
facing questions about recovering demand. Mining by 
contrast has been less affected, and stands to benefit 
from covid-recovery stimulus, especially out of the US.

Where the pandemic has had an impact is internal 
to the industry. The requirement for many workers 
to work remotely initially placed significant stress 
on existing digital technology and communications 
infrastructure. However, facing extreme need, the 
industry has rapidly accelerated its digital capabilities. 
Communications infrastructure is secure, fast and 
normalised within corporate cultures. Data collection 
and flows to multiple off-site locations has created 
a virtual operating environment which promises far 
more transparency and adaptability from off-site 
locations. Most of all, the rapid development of 
technology that was initially expected to mature over 
the next 5-10 years means that the development of 
technology further afield has also accelerated. Greater 
data, communications and virtual representation of 
assets has brought forward the possibilities of artificial 
intelligence, smart autonomous systems and true 
end-to-end integration. Today’s mining industry was 
not expecting to deal with mature capabilities in these 
technologies for at least another decade. They are now 
around the corner.

While Covid-19 has unsurprisingly dominated news 
headlines, the shutdown in trade has belied a greater 
shift in economic and political power globally. From 
a purchasing power parity point of view, China has 
already surpassed the US as the largest economy 
globally and is expected to grow at a healthy 5% 
over the next decade. By 2030, India is expected to 
accelerate at a rate of 7.8%, to clinch second spot 
with Indonesia growing at over 9% to reach fourth. 
Asia’s total proportion of global GDP is expected to 
reach 35% in 2030, compared to just 20% in 2010! The 
mining industry was well acquainted with China’s initial 
boom, yet is set to face a new surge in demand that will 
be unpredictable and multi-polar.

While the Asian demand story is well known, there is a 
significant risk that strategists assume Asia’s influence 
is limited to an end-market. Asia’s growth in political, 
economic and technological capability is set to have 
enormous impact on the industry, particularly in the 
realms of services and investment. China is home to 
over 300 electric vehicle (EV) start-ups, each of which 
will look to the mining industry as a supplier for battery 
minerals and other commodities, and to fuel the boom 
in EVs in the industry as the pace of electrification 
quickens. Services companies are set to face stiffer 
competition as new entrants emerge, backed by 
increased capital availability and cutting-edge 
technology (especially in artificial intelligence (AI)).

The expected growth in electrification of mining assets 
is a theme throughout this report. It underscores 
the astonishing rate of technology development in 
renewable energy and storage. The generation game is 
over. Renewable energy is now cheaper than alternative 
sources of generation from a total cost perspective. 
Storage technology is not yet mature enough to 
compensate for the inherent volatility in energy 
capture, however the pace of battery technology 
development suggests this technology is just around 
the corner.
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As we have seen with Covid-19 and the faster 
development of digital technology, will there be a 
similar acceleration in energy technology? Could a 
catastrophic climate event spur further investment 
in storage options, and accelerate this shift? In any 
case, legacy energy systems are set to be outmatched 
and replaced with new technologies which will force a 
complete rethink of what next-generation assets will 
look like, and how to adapt current assets for the new 
energy world.

This report is no panacea to the difficult process of 
formulating – indeed any such silver bullet is almost 
certainly simplistic and inaccurate. The report is 
instead a culmination of deep longitudinal survey 
data, in-depth interviews with a wide cross-section of 
the mining industry leaders, and specialist research, 
presenting a number of pressing strategic issues for 
leaders and decision-makers to consider in their long-
term strategies.

The heralded development of the electric vehicle 
(EV) industry has masked some of the significant 
uncertainties in battery mineral supply chains. 
Mismatches in incentives, risk capital deployment 
and investment timelines could lead to significant 
instability in the battery minerals market. EV industry 
development may be hamstrung by high prices and 
supply bottlenecks, with the only remedy appearing 
to be overcoming decades of cultural inertia and 
encouraging vertical investment and new models of 
asset development.

The ever-present pursuit of margin is enabling the 
renaissance of contract mining. After a golden era 
where contractors opened a significant performance 
gap over owner-operators, the boom-and-bust 
cycle of the past fifteen years saw the decline of the 
contracting model. With technology proliferation, new 
asset owners and a return to focus on margin, the 
new breed of contractor is likely to be technologically 
mature while maintaining their traditional strength in 
efficient operations.

As we learn from responding to the Covid-19 
pandemic, business leaders naturally wonder 
about how to respond to global, catastrophic risks. 
A tendency towards mitigation and governance is 
understandable but ignoring upside potential risks 
could sacrifice new opportunities. From global systemic 
risks to local single-point risks, inversion of strategic 
risks into opportunity may define business success 
over the coming decades.

Often obscured behind the predominant focus on 
operational performance, marketing has languished 
as a key value driver for many major miners. Increased 
focus on ethical supply chains, green premiums 
and extracting better margins is an opportunity for 
marketing departments globally to become significant 
strategic value-drivers in their own right. 

The scars of abandoned assets are often the 
centrepiece of negative depictions of mining. 
However old sites could also be the next frontier 
for mining, combining hard-edged economics 
with an environmental dividend for companies and 
communities alike. New technology mixed with 
opportunistic juniors could prove to be the most 
exciting frontier for innovation in the industry over 
the next couple of decades.

We hope you enjoy it.

THE STATE OF PLAY TEAM

Xavier Evans 
Paul Mahoney 
Madi Ratcliffe 
Graeme Stanway
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Demand: More of 
what you need

1  Sam Riggall – Letter to automakers

Mining has a car problem. Cars have a mining problem. 
After decades of coexisting smoothly both industries 
are all of a sudden keeping one another up at night.1 
The risk in tailings dams has been brought into sharp 
focus. The forecast growth of battery electric vehicles 
over the next several decades is both mesmerising 
and unprecedented. Across the world, carmakers are 
investing tens of billions of dollars in new factories 
and battery partnerships in anticipation of growing 
demand. Switching to battery power brings with it a 
switch to an entirely new supply chain – transitioning 
from a well-established, ~$2.5 trillion, fossil fuels supply 
chain to a nascent battery metals industry. And despite 
enormous growth forecasts (up to 16x aggregate 
supply growth for some key battery metals), prices 
remain too low to incentivise meaningful new supply. 
Carmakers, however, are in no rush to get closely 
involved in the high-risk business of developing mines 
to accelerate supply. So, who is going to blink first?

“Price opacity is a 
particular problem in 
battery minerals markets”
MINING COMPANY EXECUTIVE
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Drive to survive
Metals miners have always been a crucial element 
of carmakers’ supply chains through the supply of 
high-grade steel and aluminium (albeit being a small 
proportion of aggregate demand for commodities). 
There has never been any doubt about the ability of 
miners to meet the needs of carmakers. Shifting from 
relatively cheap, common metals to more expensive 
and currently rarer metals is changing all this. Added to 
this complexity, battery electric vehicle manufacturers 
are particularly sensitive to environmental impact given 
this is core to their customer value proposition.

Battery metals are currently, in large part, far more 
damaging to the environment than iron ore and 
aluminium on a per-unit basis. Nickel (20x projected 
demand growth to 2030) has had high profile 
environmental impacts in the key supply regions of 
Russia (sulphur dioxide emissions cause acid rain) and 
Indonesia (deep sea tailings disposal). Lithium (10x 
projected demand growth to 2030) is a major water 
user in the key water scarce lithium region of western 
South America. Cobalt (6x projected demand growth 
to 2030) is predominantly mined in the Democratic 
Republic of Congo where child labour continues 
to be a big problem. Rare earths mining generates 
radioactive waste where it is processed in China 
and Malaysia. No wonder carmakers are reticent in 
being too closely linked to these issues in the eyes 
of investors and consumers.

Unfortunately for carmakers, they may not have a 
choice but to finance and develop new supply even 
though it is difficult, long and expensive. Investors will 
not invest unless the return is commensurate with 
the risk. And for these mines, the risk is undoubtably 
high. Across the London, Toronto and Sydney stock 
exchanges, there are hundreds upon hundreds of 
junior mine developers seeking funding for new battery 
metals mines. Most have experienced an incredibly 
volatile five years of extreme share price growth as 
investors backed the electric vehicle trend through 
2017-18, only for supply to completely outstrip the 
nascent demand, leading to a subsequent crash in 
prices and valuations.

Forecast metals prices are not enough to make most 
business cases stack up. Miners have traditionally been 
very good at finding finance for new supply, particularly 
for those commodities with good growth prospects. 
Unfortunately, the historical overinvestment of miners 
through the China boom left many investors out of 
pocket, forcing an overcautiousness on behalf of major 
mining houses in reinvesting profits in growth. Much of 
their windfall profits of the past decade have been used 
in share buybacks or special dividends. This has starved 
the battery mineral juniors of much needed capital 
in recent years, which doesn’t match the still steadily 
growing demand for these minerals globally.

Will transparency of the source of raw materials become a significant driver of 
value for companies?

82
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No

Yes

18

RESPONDENTS GIVEN 1 ANSWER

Will transparency of the source of raw materials become a significant driver of value 
for mining companies?
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“This is the first time in history 
where people are prepared to 
pay more for products that are 
environmentally friendly”
MINING COMPANY EXECUTIVE

Turn off cruise control
So what options are there for carmakers? There 
are two. Their first option is to address the issue of 
uncertain prices. Investors need to believe that prices 
are set to rise substantially to incentivise the rapid 
construction of new projects. Current depressed 
metals prices are too low to incentivise new supply. 

But low prices have also contributed to the incredible 
decrease in battery cell costs (about 90% lower in 
the past decade). Negotiations for standard mining 
industry off-take agreements between metals 
miners and carmakers are getting stuck on this point. 
Carmakers want to take today’s prices and project 
forward from there, while miners want recognition 
that these prices are due to a temporal oversupply and 
slower than expected battery electric vehicle supply 
growth. Neither side is likely to relent on this point. 
The second option is to assist miners to reduce their 
cost of capital, which beside price is the other major 
lever in making the business case stack up. Having 
larger and more established balance sheets, most car 
manufacturers have access to corporate bond markets 
at rates of less than 1%. A substantial differential to 
the ~5% faced by mine developers. Taking advantage 
of this disparity requires a far more formal relationship 
than a typical arms-length supply partnership.

How could you increase the value of your business through greater customer service?
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How could you increase the value of your business through greater customer service?
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Going off-road
For carmakers then, arguably the best way to 
reliably secure massive amounts of raw materials 
at predictable and manageable costs is to invest 
upstream. Carmakers also need to find a way to hedge 
metals prices or their car prices will just increase. Nickel 
and cobalt are ~40% of the battery cell cost (and most 
of its carbon footprint). They are subject to volatility 
unheard of in car manufacturing - nickel can swing 9x 
from high to low on the LME. There are no financial 
instruments currently available in these metals markets 
to easily hedge prices and miners will rarely enter into 
long-term contracts to limit their price exposure. For 
carmakers, perhaps the most reliable way to do so, is to 
radically reassess the degree of vertical integration and 
cooperation across the supply chain.

Not so long ago, Ford Motor Company owned and 
operated iron ore mines (at one point was the world’s 
biggest iron ore miner), smelters, ports and production 
lines in enormous integrated facilities such as those 
in Michigan. Legend has it that iron ore could be 
loaded onto Ford's docks and turned into a finished 
vehicle in under 28 hours. Will we see history repeat? 
Tesla has already bucked the car making trend by 
vertically integrating much of the manufacturing 
and software development in-house; it is probably 
the most likely Western candidate to make such a 
radical move upstream. In the end, whether the car 
industry and mining industry can find a solution will 
have a big impact on whether the world can make its 
own transition away from fossil fuels in the desired 
timeframes. Whatever happens, it seems clear that 
these industries are going to get a whole lot closer 
than they have been for a century.

When aiming for a breakthrough innovation, what partnering approaches would you use?
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When aiming for a breakthrough innovation, what partnering approaches would you 
use? 
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Contractors: 
Put pen to paper
In an industry where many large mines are run by 
owner-operators, we could be set to see a return of 
the contractor. Contract mining has struggled recently 
with the emergence of technology change across 
the industry which are generally less compatible with 
the contracting business model. The development of 
large-scale automation and integrated digital value 
chains requires balance sheets, investment horizons 
and payback periods which are incongruent with a 
typically shorter-term, cost-competitive contractor 
agreement. The shift in industry focus towards large 
technology development programs has reduced the 
market share for contractors as large asset owners 
have brought operations in-house. As technology 
scales across the industry and asset owners look back 
to operational efficiency to produce further margins, 
contract miners have a renewed opportunity to blend 
their traditional strengths with new technologies and 
operate more assets globally. Technology, not process, 
will likely become the battleground for margin over the 
next decade.

Since the technology boom, contractors have found 
success at the smaller end of the industry, where 
large technology platforms are uneconomic, and the 
emphasis has remained on operational efficiency. 
The contracting business model relies on outsized 
performance standards for survival. Especially under 
charge-for-value models, every extra efficiency 
gained is either more revenue or an opportunity to 
undercut competitors. On the other hand, the survival 
incentive for owner-operators is only to operate to a 
standard that delivers a reasonable return on capital; 
operations are a process to monetise the core value 
in the orebody, rather than being the fundamental 
business model. Some asset owners deliberately 
pre-empt this, with high-performing companies such 
as Northern Star structuring their business in two 
independent forms – an asset ownership business, and 
a contracting services business, which competes with 
other contractors for the rights to operate Northern 
Star’s assets.

CONTRACTORS:  PUT PEN TO PAPER
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A golden era
The golden era of contract mining to date was arguably 
the 1990s. Contractors’ work practices and astute 
asset management across large fleets delivered 
performance that the major miners in particular 
could not match. The majors struggled with industrial 
relations disputes and were unable to leverage the 
economies of scale across their assets. The success 
of contractors was such that outsourcing became 
standard practice, with BHP’s iron ore operations 
fully outsourced, and Rio Tinto Iron Ore deploying 
contractors across some sites to benchmark 
performance and maintain standards.

The boom of the mid-2000s was eventually the undoing 
of this golden era. With sky-high prices, total output 
overtook productivity and efficiency as a benchmark 
for success. Large margins and high demand for 
services reduced the need to innovate and compete to 
survive, which narrowed the competitive advantage gap 
between contractors and owner-operators. 

Following the boom, and in the scramble to cut costs, 
large, outsourced contracts were an easy target. 
Many miners in-sourced operations, applying the now 
well-known lessons from contract miners to maintain 
productivity standards while reducing contracting 
costs. The fallout from the boom also spurred further 
investment in automation technology with a view 
of decreasing long-term total cost. The capital and 
risk required to undertake technology development 
programs required in-house operations and further 
reinforced the in-sourcing trend.

Where is disruption in the mining industry most likely to come from?
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Where is disruption in the mining industry most likely to come from?
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Back out again
Finally, the pendulum may be about to swing back 
again. The technology developed during the 2000s and 
2010s is maturing and increasingly available across the 
industry, spread by OEMs and service companies. With 
less of a focus on technology development, and more 
on application, the operational nous of contractors 
is better placed to apply technology selectively, as 
opposed to asset owners who can be more liberal with 
technology at the risk of costly gold-plating.

We may also see a shift in business models following 
the success of service providers in other industries 
operating on a charge-for-output or servitised 
business model. Asset owners can reduce risk by tying 
costs and revenue to the same production outcomes, 
vastly simplifying their businesses. Contractors are 
then even more incentivised to deliver productivity 
gains at a micro level and capture value directly from 
any increase in output.

“The big company paradox: as 
you get bigger, you become more 
risk averse and therefore lose 
your competitive edge”
MINING COMPANY EXECUTIVE

 
 
Contracting and service offerings that feature 
significant technological capability are already offering 
up new business models. Companies such as Thiess 
and Downer are applying third-party technology to 
rigorously improve the efficiency of their operations. 
Bis and U&M combine proprietary technology to 
deliver specific solutions in the value chain. IMDEX and 
Boart Longyear leverage significant data collection 
and analysis capability to form a unique knowledge 
of operations and optimise accordingly. Contractor 
Petrosea was selected as part of the World Economic 
Forum’s lighthouse project for its application of digital 
technology in remote Indonesian assets.

Where in the value chain are your innovation efforts primarily focused today?
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Where in the value chain are your innovation efforts primarily focused today?
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The proliferation of technology across the industry, in 
particular over the last decade, could change the game 
significantly as well. The gains from technology are now 
expected in the industry. Customers are beginning to 
expect transparency across the value chain. Service 
companies are expecting a certain level of technology 
maturity. Communities and governments are expecting 
new energy capabilities having seen them being proven 
elsewhere in the industry. These expectations will 
remain and may require a shift in contractors’ DNA to 
combine the same ‘can-do’ attitude with technology.

The fundamentals will remain the same. Contractors 
will be heavily incentivised to chase twin pillars of 
productivity and safety and will succeed and survive 
if they are able to achieve these goals. However, the 
priorities of the mining industry have grown since the 
1990s. We may see increased focus on other priorities 
aligned with asset-owner strategic perspectives. 
Targets with regard to local economic development, 
environmental performance or pre-loading 
rehabilitation efforts through processing changes 
could be the features of a new wave of contracting. 
While these extra incentives add complexity to the 
contracting business model, contractors are still likely 
to be better placed to execute on these priorities 
compared to asset-owners.

“We’re ahead of our competitors 
because we’re smaller, more agile 
and have better technology”
CONTRACT MINING CEO

New players, new game?
With a new breed of capable contractors, we may 
see new entrants into the mining industry who can 
outsource management of operations, with owners 
themselves competing on orebody exploration, 
acquisition and access through advantages in 
knowledge, forecasting, or government relations. 
Ultimately, contractors bring an edge to the industry, 
their return to previous golden eras will likely accelerate 
innovation across the industry for the better.

How do you incentivise your workforce to innovate?
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How do you incentivise your workforce to innovate?
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Strategic risk: 
Invert, always invert
Risk tolerance is a fundamental personality trait. 
Some kids are driven to ride bicycles down steep hills 
and climb onto rooves, while others stand back and 
prefer to watch. Risk analysis is all around us, and it 
is unsurprising that humanity’s great entrepreneurs 
have often had a risky streak their entire lives. Good 
business is all about thriving in the face of risk, 
managing it where necessary, embracing it where 
possible. As companies grow and become more 
established, the status quo generally suits them, 
especially in the short-term. Legacy assets, capital 
and talent keeps them top of their game. In doing so, 
they sometimes lose that entrepreneurial streak to 
embrace risk and turn it to their benefit.

Services companies naturally take risk. They generally 
exist in a fiercely competitive environment – any point 
they are not innovating they are often losing ground to 
a rival (some OEMs have cemented positions resistant 
to true competition). Operators enjoy structural 
barriers against competition, with a cultural preference 
to consign risk to core strategic areas such as 
orebodies, projects, assets and acquisitions, and look 
to govern risk elsewhere in their business.

“No one wants to take risk, 
risk capital is becoming 
extremely difficult to source”
MINING COMPANY EXECUTIVE

Tomorrowland
To survive, businesses are generally well versed in 
risks that are tangible; they’ve managed them before 
and continue to manage them now. If explorers can’t 
manage the risk of no discoveries, they’re out of 
business. If miners can’t operate safely and efficiently, 
likewise. If traders are unable to game the market, 
there’s no future recourse. Where companies struggle 
is in new risks, whether they be the development of 
a long-term structural trend, or single-point event. 
How to manage such risks depends on their impact, 
whether it will be felt globally or locally.

“I would take risk at the front 
end of the value chain where 
the rewards for risk are higher”
MINING COMPANY EXECUTIVE
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Pandemic portfolios
The entire globe was taken unawares by the Covid-19 
pandemic, throwing existing work practices into chaos 
while being a catalyst for business model shifts. Most 
travel was halted, businesses had to continue to 
operate remotely and multinationals in particular had to 
manage vastly different pandemic experiences across 
a number of geographies. In an industry optimised 
around a global interconnected trade system, the 
asymmetrical disruption to business-as-usual was 
particularly striking.

Risk averse businesses will respond through an 
empowered central scanning functions, attempting 
to predict the next pandemic or similar global event. 
Executives will look to game out scenarios for directing 
large businesses through a similar level of disruption.

Risk tolerant businesses may use this as an 
opportunity to push through with technology-enabled 
decentralised operating models. Executives from 
businesses with a portfolio operating structure report 
experiencing less disruption relative to those from 
heavily centralised multinationals. With investment in 
remote working technology, the pandemic may enable 
more dynamic mining investment businesses, who are 
more comfortable buying and selling assets and letting 
them operate with less central governance.

“Covid-19 dramatically 
accelerated our innovation – 
10 years became 10 months”
SERVICES COMPANY CEO
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Perceptions of risk can be an impediment to innovation in mining - What do you believe is 
the primary reason for this?
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Perceptions of risk can be an impediment to innovation in mining – What do you 
believe is the primary reason for this?

A strengthening greenback
The rising focus on decarbonisation seems, at face 
value, a death knell for an industry that both sells and 
utilises fossil fuels. Investors are reapportioning capital, 
restricting the liquidity of capital raising markets. 
Regulators are making asset approvals harder and 
consumers are preferencing towards green products.

However, the decarbonisation pressure also 
provides the impetus to challenge accepted industry 
technologies and processes which may offer financial 
as well as environmental benefits. Although electrified 
technologies on mines are initially being implemented 
to combat emissions, they also promise longer-term 
benefits in the maintenance of simpler vehicles, 
greater data from interconnected electric systems and 
safer underground operating environments without 
diesel particulates.
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What are your company's main sources of value from innovation?
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What are your company’s main sources of value from innovation?  

Chasing the fat tail
Standard processing in large-scale mining has led to 
a build-up in wet tailings dams across the industry, 
with over 55 trillion m3 believed to be stored globally.2 
The risk in tailings dams has been brought into sharp 
relief following two major accidents (among other 
smaller incidents) in the 2010s. Reducing the risk of 
tailings failure is now a major focus of the industry, 
focusing on reinforcing current tailings infrastructure, 
reducing the number of currently stored tailings 
through reprocessing and by engineering processing 
changes that reduce the amount of tailings as a waste 
product in operations.

However, the pressing need to reduce risk and 
liability offer a substantial business model opportunity. 
Some miners are reprocessing tailings and extracting 
high grade product for sale. Contract miners are 
beginning to compete on processing method in 
addition to the traditional focus areas of cost and 
safety. A focus on risk reduction offers up the 
required capital to invest in new technology that 
could potentially scale across the industry and into 
clean-up operations in other industries.

No more phish in the sea
As digital systems in the mining industry become more 
powerful and integrated so does the potential value 
loss from successful cyber-attacks. Mining adds the 
complexities of remoteness, potentially hazardous sites, 
global supply chains and increasing physical automation. 
So, while other industries and governments focus on the 
privacy and direct financial risks of cybersecurity, mining 
must also focus on the immediate health, safety and 
environmental risks of cybersecurity. First and foremost, 
building cyber resilience is an added cost for miners. The 
rapid development of technology and systems to both 
defend and attack digital systems means that constant 
investment and improvement is key to stay ahead of 
would-be attackers.
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With this cost, however, comes a significant 
opportunity to use cybersecurity resilience to drive 
digital transformation and productivity in much 
the same way that the industry has benefited from 
automation and productivity in its quest to improve 
safety outcomes. Simple systems are easier to 
protect as well as being easier to use. Services 
companies can turn risk reduction into a core value 
proposition by competing on cyber resilience. 
Collaborative approaches to sharing knowledge 
of risks across competitors can scale to other 
collaborative innovation approaches on shared 
industry challenges such as electrification of sites, 
health of workers and decarbonisation.

We didn’t start the fire
Ultimately, risk and opportunity are opposite sides of 
the same coin. Businesses take risk to create value. 
Approaching risks from an innovative, entrepreneurial 
mindset opens new opportunities for an agile business 
to take advantage of. For all the talk of creating the 
illusion of burning platforms for innovation, miners 
may be better served by looking in their own strategic 
risks to elevate the capability of their businesses to 
the next level. 

As a mining business, where would you accept risk in order to increase financial returns?
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As a mining business, where would you accept risk in order to increase financial 
returns?

STRATEGIC RISK:  INVERT,  ALWAYS INVERT
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Development: The longer you wait
Approvals (permitting) is one of the biggest risks 
facing new mine developments. Recent social and 
governance trends towards greater red and green 
tape has only exacerbated the headache for miners. 
Approvals are typically considered a senior stakeholder 
management responsibility, with a dedicated support 
team who are experts in navigating the processes 
specific to each jurisdiction and layer of government. 

It is considered a primary risk because of the efficiency 
with which approvals delays can wipe out value for 
companies. A simple example: A project with a $1b 
NPV loses around $100m of value for every year the 
project is delayed (assuming a standard 10% discount 
rate). Given how approvals delays are counted in years, 
not months, the value available is enormous.

Despite the opportunity, the approvals process is rarely 
thought of as a technology problem. But when you look 
at the most common reasons projects are delayed, 
it is often due to officials requesting more or missing 
information from the mine developer. So, approvals can 
be easily framed as an information problem – that is, a 
technology problem.

We expect that, as virtual, design and construct 
becomes more entrenched and well understood in the 
industry, approvals and permitting will begin to shoot 
up this list of major benefits.

What are the major benefits of adopting virtual design and construction approaches?
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Marketing: Mad men of mining
For all the different personalities along the mining value 
chain, none quite match the mystique, opacity and 
subtle art as marketing. Over decades deals have been 
brokered through long standing personal relationships, 
often culminating in agreements to sell millions of 
tonnes of product. Such was the nature of selling 
commodified products with massive strategic value to 
often a relatively small number of buyers in a complex, 
global supply chain. With evolution maturity of 
markets, and advances in digital technology, marketing 
strategies are no longer quite so old-school, but their 
activities still remain some of the least well understood 
to the rest of the industry. 

Commercial ingenuity has always been a hallmark of 
marketing in mining. The sale of commodified products 
requires miners to compete for extra margin through 
sophisticated marketing strategies. Some create new 
products more directly tied to customer priorities, such 
as when Rio Tinto developed the Pilbara blend of iron ore 
to attract a value premium from the production of iron 
ore that was better for Chinese smelters. More recent 
innovations have tended to leverage rapidly maturing 
digital technologies to integrate their value chains and 
adapt processes to meet customer requirements. 
Iluka readily customises its blending and processing of 
minerals sands to meet specific customer needs and 
captures a ‘fat tail’ of margin as a result. 

“We are shifting away from a 
tonnes-only mindset into direct 
relationships with customers to 
diversify our customer base”
MINING COMPANY CEO

Not just a PR stunt
The development of green markets holds significant 
promise for the global mining industry. Growth 
potential in electric vehicles, renewable energy 
generation and storage solutions is potentially 
exponential. These industries are driven by a global 
effort to reduce greenhouse gas emissions and 
combat climate change. 

As these industries boom, so too will demand for the 
commodities that enable their manufacture, such as 
lithium, cobalt, rare earths and manganese to name a 
few. However, because the driving force of this demand 
is based on social responsibility, not just economics, 
non-economic priorities are asserting in the decision-
making of customers to the mining industry. The mad 
men suddenly have a new campaign.
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Why is mining perceived negatively in society?
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Why is mining perceived negatively in society?

Social pressure is forcing several different responses 
from mining companies. Some is public relations, with 
advertising campaigns tying them to the development 
of green industries and trying to shed the dominant 
perception that mining is dirty (blamed by 77% of 
executives for negative perceptions of the industry). 
Some is peripheral, such as the acquisition of electric 
vehicles on site or the implementation of renewable 
energy generation to complement other dirty energy 
sources on site. Some are community focused, looking 
at reducing local environmental footprint through 
water and soil clean-up efforts and tailings reduction.

However, in amongst this, we are starting to see miners 
choosing to respond by adapting their core process 
to produce and market green products. Such a shift is 
the most challenging but also has the most leverage. 
Ultimately, these miners are looking to shift away from 
purely commoditised markets competing on cost 
alone, towards markets in which they can increase the 
value to customers beyond the intrinsic chemical or 
metallurgical characteristics of the products they sell.
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Where will consumer-driven demand for responsible products drive innovation?
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Where will consumer-driven demand for responsible products drive innovation?

From ads to action
Greenwashing campaigns are likely to be part of a 
strategic shift for some miners (see graphic). Many 
miners are looking to orchestrate PR campaigns for 
their commodities, in particular portraying copper 
as a key input into renewable energy technology 
(convenient for majors who were in it anyway). The real 
strategic shift is when consumers are willing to pay 
more for green products; whether they be products 
produced from renewable, electrified mines, those with 
lower carbon emissions in logistics and processing, 
higher grade products with less toxic processing waste 
or those with low impacts on the local environment. 
The margin incentive (either through a green premium 
or a dirty discount), if it emerges in some commodities, 
provides an incentive for miners to reposition towards 
better and cleaner extraction and processing methods. 
Different commodities may shift at their own pace, 
depending on exposure to consumer facing industries 
and inherent challenges. However, we are not far away 
from a mining industry that largely expects to mine in a 
clean manner or be shut out of the market.

The potential shift towards green marketing has 
precedence in the industry. The development of the 
diamond industry from a largely industrial use was 
fundamentally transformed by advertising campaigns 
that encouraged the general public to buy diamonds 
for engagement rings, and subsequently jewellery 
more broadly. Ultimately, the Kimberley process 
eliminated blood diamonds from the market and 
established ethical production as the only acceptable 
baseline product to be sold on open markets. In this 
instance, the miners were able to market directly 
to consumers – a rarity until the contemporary 
emergence of battery electric devices and vehicles.
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A number of strategies may be viable in shifting the 
industry to align with customer values, generally 
depending on market share and specific preferences 
for each given commodity. Some miners may go it 
alone, through branding, the creation of new products 
or taking advantage of new processing methods to 
improve operational margin. Depending on market 
share, these actions alone could drag the rest of 
the industry with it, especially in smaller commodity 
markets such as industrial minerals. Alternatively, 
other miners who lack dominant market share 
(especially in larger commodity markets) may look 
to shift the industry through industry policy and the 
introduction of standards, as with conflict diamonds, 
or through government policy and lobbying to 
incentivise greener production.

Mines, markets, money
The development of new markets and marketing 
strategies is likely to accelerate three major 
innovation developments in the mining value chain. 
Digital integration, shared processing options, and 
large-scale recycling could all unlock more value 
alongside beefed up marketing strategies.

“I’d rather sell one tonne for a 
million dollars than a million 
tonnes for one dollar”
MINING COMPANY EXECUTIVE

 
 
Value chains are likely to be more closely integrated as 
operations respond to the external market pressures. 
A green premium can only be charged if the product 
can be tracked and traced, which is generally difficult 
in an open commodity market. The digital component 
of this marketing development is therefore crucial. 
Agricultural products already use innovative ways to 
trace produce, whether it be QR codes on lobster 
shells to blockchain tracking of individual livestock 
throughout the global food value chain. As miners look 
to shift from broad statements such as “20% of our 
products are sourced from renewably powered mines” 
to differentiating between specific tonnes of renewable 
or diesel-powered ore, tracking is going to be key. 
Huayou Cobalt has already launched a blockchain pilot 
in collaboration with key customers (including Ford and 
IBM) to track cobalt mined in the Democratic Republic 
of Congo to demonstrate ethical provenance.

STATEOFPLAY.ORG
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We may also see more strategic collaboration to 
optimise the use of processing facilities. In particular 
for commodities such as iron ore and bauxite, the main 
environmental concern is in Scope 3 smelting, which 
may be outside of the direct portfolio of miners yet 
are still impacted by its environmental footprint. Could 
we see collaborative innovation efforts to structurally 
reduce processing emissions for a mutual strategic 
benefit across iron ore or bauxite industries?

“There may be a future where 
we’re trading our product using a 
dedicated cryptocurrency. It’s not 
totally out of the question” 
MINING COMPANY CEO

 
 
Different sourcing of materials will also become more 
lucrative if they are more adept at capturing value 
premiums. Recycling and tailings management business 
models simultaneously produce new product while 
reducing the net environmental impact of the industry 
and may attract investment if preferred by consumers.

How could you increase the value of your business through greater customer service?
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Will transparency of the source of raw materials become a significant driver of value 
for mining companies?
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Rehabilitation: Mining’s phoenix
Extraction innovation has defined many of the big 
leaps in capability in mining. From going deeper 
underground, to operating in more difficult geologies, 
to extracting more value from lower grade ore, miners 
continue to innovate to better extract minerals from 
the earth’s crust. While the focus is often on currently 
known uneconomic orebodies, it is easy to forget the 
now abandoned assets that were mined using older, 
less efficient methods. Add in the liability of large 
waste dumps, local environmental footprint and more 
empowered communities, rehabilitation has suddenly 
become a lot more of a strategic focus among the 
world’s mining executives. 

Doing more with less
Unlike many industries, mining is constrained by 
absolute input constraints. Other industries can 
generally get more if they pay more, whereas a 
mine can only produce what it has. Indeed, after 
thousands of years of mining, the rapid development 
of technology (both on the supply and demand side) 
has driven us to first exhaust the easiest, best quality 
orebodies and sent us chasing ever diminishing 
numbers of new, high-grade greenfields assets. While 
there have been increasing numbers of discoveries 
since the 1950s, the proportion of tier one and two 
(where tier one refers to large, long-life and low-cost 
orebodies, and tier two refers to significant orebodies 
that are economic in all but the bottom of the price 
cycle) discoveries has remained stubbornly low and 
falling. Compounding the issue, since the mid 2010s, 
absolute discoveries have also declined significantly.

Exploration discoveries over the last century
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Finding “economic orebodies” is harder than ever

Source: Minex Consulting
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In response, companies such as SensOre and Earth 
AI are taking ever increasingly rich and sophisticated 
datasets and applying new analytics technology to 
unlock patterns and identify greenfields orebodies or 
options to expand brownfields assets, at up to half the 
cost of traditional exploration methods.3 The second, 
less-heralded option is to look to new frontiers. In 
particular, miners are looking at new precise extraction 
methods (50%) while mining’s customers look to 
recycle old material to replace virgin materials (43%). 
The third big trend identified by miners is rehabilitation 
(41%), using chemical or biological technology to 
extract valuable minerals from existing or closed 
mines and selling reprocessed waste to finance further 
rehabilitation clean-up, and even possible expansions. 

Mining through rehabilitation offers significant risk 
reduction; much of the danger in unrehabilitated 
sites is in their waste storage. There are an estimated 
500,000 unrehabiliated sites in the US alone,4 and of 
Australia’s approximately 60,000 abandoned sites, 
fewer than 0.08% have been rehabilitated.5 The risk 
varies from site to site, however many feature large 
tailings dams that are not infallible, and their toxicity is 
directly related to the heavy metal content in the liquid. 

3  EarthAI

4  US Bureau of Land Management

5  Australia Institute

6  Global Tailings Portal

7  H.M. Anawar, Journal of Environmental Management

“A true next frontier for mining 
could be through a circular model, 
rather than consume and move on”
MINING COMPANY EXECUTIVE

 
 
These same heavy metals are what is valuable to 
extract (increasingly so given their centrality to green 
energy and digital technologies), and thus the profit 
incentive of selling materials from reprocessed waste 
matter simultaneously detoxifies the waste and 
reduces risk to the local environment. In addition to 
the risk of a catastrophic failure, reprocessing waste to 
make it more inert reduces the risk management cost 
of inspections and analysis of structural integrity. The 
opportunity isn’t fringe either, given that there are over 
55 trillion m3 of tailings in storage worldwide both at 
operational and closed sites.6 One of the greatest risks 
to local environments is in the form of sulfide minerals 
which pollute water supplies and toxify soil suggesting 
an initial focus on gold, base metal, mercury, uranium 
and coal mines in particular is warranted.7

Where is the next frontier in mining?
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Where is the next frontier in mining? 
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Rehabilitation pays
The use of chemical or biological extraction methods 
to ‘clean’ tailings or extract from pit walls offers 
both upside value as well as reducing downside risk. 
Extracting valuable commodities from waste dumps 
and tailings dams can be immensely profitable. We’re 
already seeing action in this area; DRD Gold is a 
South African based gold miner that has pivoted their 
business model into a tailings extraction business, and 
growing over 600% year-on-year since. Expect a focus 
on the recovery of minerals that are easy to access and 
reproduce, have tight supply markets (and therefore a 
greater degree of price certainty), and represent the 
greatest environmental risk (and therefore attract the 
most government attention and liability costs). Given 
these factors, gold is a natural front-runner, especially 
considering that it has been mined for millennia, 
generally mined close to the surface and maintains a 
significant disuse footprint across the globe. 

“Rehabilitating coal assets 
opens up many possibilities 
given existing power and 
transport infrastructure”
FORMER MINING COMPANY EXECUTIVE

A number of other factors improve the yield from 
extraction while rehabilitating. Approval lead times 
for new extraction methods on brownfield sites are 
much shorter, especially once methods are proven. 
The orebody is better understood, reducing mine plan 
time and costs. Capital may be easier to access as 
some regulatory jurisdictions require funds to be set 
aside for rehabilitation, which can be redeployed in the 
development of the new mining process. Finally, the 
lack of conventional mining requires less capital per 
unit of product, significantly increasing margin.

In addition to extracting more of the initial orebody, 
selective extraction techniques also offer a strategic 
advantage in accessing rare metals that are often an 
impurity in extraction methods first time around. Rare 
earths minerals such as scandium and selenium are 
often found in small quantities in orebodies and can 
be processed out and stored as waste. Given the value 
and small supply of such minerals, the ability to extract 
them from waste facilities also offers a valuable new 
commodity to sell. There may even be a premium from 
selling rehabilitated metals in a mature market.

“In addition to reprocessing the 
initial orebody, we’re finding trace 
elements in our tailings that are 
now valuable in the EV market”
MINING COMPANY EXECUTIVE

Where in the value chain are your innovation efforts primarily focused today?
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Where in the value chain are your innovation efforts primarily focused today?  
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In or out?
The obvious starting point for new rehabilitation 
options are large, tier 1 base metals assets which have 
been closed or are on care and maintenance. Tier 1s 
offer economies of scale in that the absolute amount 
of waste to be rehabilitated (and therefore product 
to be recovered). Base metals are more valuable on a 
per tonne basis and are more amenable to leaching 
and other low-capital extraction technologies, so 
offer more upside especially during piloting and scale-
up of new technology. Tier 1 owners also tend to be 
larger mining companies, often public (and therefore 
more open to scrutiny) for whom large unrehabilitated 
sites represent a significant liability. Older processing 
methods were also generally less efficient, which can 
mean that older tailings dams and abandoned pits still 
hold significant valuable material.

Miners are likely to take this challenge on themselves, 
given its relatively low value compared to operating 
existing sites. Instead, miners are likely to outsource 
the effort to service companies who compete either 
on proprietary technology, or the balancing of returns 

and rehabilitation costs. Miners will pay rehabilitation 
services companies to manage the liability as a 
service, and potentially buy recovered product to sell 
through their established marketing functions. Such 
an arrangement could prove particularly valuable given 
recovered materials may be incredibly high grade or 
may include rare earth minerals and other trace metals 
with a high value-per-tonne profile.

On the other hand, service companies are likely to be 
lean start-ups with minimal overhead who specialise at 
operating on the margin. Given that many rehabilitation 
technologies are chemically optimised to any given 
commodity, the market for rehabilitation services is likely 
to be fragmented according to commodity. Governments 
with significant numbers of unrehabilitated sites in 
their jurisdiction may provide grants for technology 
development or tax concessions to miners who open up 
their assets for pilots. As technology develops, services 
companies will be able to scale their offering to smaller, 
lower-grade tailings facilities.

Which of the following technologies will have the biggest impact on mining in the next 
15 years?
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Which underlying technology areas receive the most innovation focus in your compa-
ny?
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Conclusion
The art of strategy is in the navigation of an uncertain 
future. As this report makes clear, uncertainty is an 
ever-present factor for strategists in the mining 
industry. Uncertain demand profiles, a complex range 
of actors, high-impact strategic risks, dynamic markets 
and new sources of product complicate what can seem 
a simple industry at the surface.

State of Play research has consistently demonstrated 
the importance of focusing on competitive 
advantage and unique business characteristics 
in the formulation of long-term strategy and for 
focusing innovation efforts. From a business model 
point of view, old and new businesses will focus on 
new opportunities to differentiate from competitors 
and earn outsize returns. Established businesses 
may look to deploy capital to begin venturing in new 
extraction opportunities, either new commodities 
(such as battery minerals) or using different extraction 
techniques through rehabilitation recovery.

New entrants may just beat the incumbents to the 
punch. We are already seeing juniors vying to time 
their run up the battery mineral demand curve. Nimble 
juniors may find financing easier from majors content 
to take bets and see what happens when the dust 
settles. New services companies are potentially also 
better placed to take rehabilitation liability off the 
balance sheet of major mining houses and extract a 
premium through reprocessing.

Mining’s customers are set to play an increasingly 
influential role in the industry. Carmakers looking to 
invest to secure supply and streamline supply chains. 
Consumer-facing technology industries demanding 
traceable provenance of products. We expect to see 
more capital in the industry for select minerals, as well as 
a clearer economic imperative to invest in transparency.

For every established business and new entrants, 
they face significant strategic risks, both from inside 
and outside the industry. Covid-19 has demonstrated 
the impact that an unseen global event can have, 
especially when underprepared. Businesses risk 
exclusion from capital and consumer markets due to 
poor environmental practices. Recent tailings dams 

breaches loom as a major risk to mining infrastructure, 
especially older assets. Cyber threats could derail any 
miner, services company, research institution, investor 
firm or government body. Seeing these risks as 
opportunities for new forms of revenue or entirely new 
business models could prove the greatest strategic 
move of all.

The world is complex, uncertain and full of opportunity. 
We look forward to seeing how the next generation of 
leading companies across the mining industry grow 
and succeed over the coming decades.
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