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About VCI

The State of PlayTM platform was initiated by VCI in 
partnership with The University of Western Australia 
and is now the largest mining survey in the world. The 
ambition was to create a platform to support industry 
discussion of innovation and performance at a strategic 
level, macro-level insights into the industry ecosystem, 
and more effective strategy execution and business 
design for competitive advantage.

State of PlayTM research, with its strategic level approach 
to innovation, enable us to uncover the impediments and 
success factors driving innovation across the industry 
supply chain. Our research provides business executives 
with a health-check of how their companies benchmark 
against their peers. More broadly, it has the potential  
to position the industry for a strategic shift.

This is our fourth biennial report series on strategy 
and innovation in the global resources industry. The 
reports represent a broad cross-section of the industry; 
surveying every continent, across mining and services 
companies and featuring a majority of respondents 
from executive of senior management levels.

The report, data pack and various supporting reports 
on key regions and issues of critical importance to the 
industry are available at: www.stateofplay.org 

VCI and its logo are trademarks of VCI. This document is produced by VCI as general guidance. It is not intended to provide specific 
advice on your circumstances. If you require advice or further details on any matters referred to, please contact a VCI representative.

VCI is a global management consulting company that 
focuses on the resources industry. Our core focus areas 
are strategy, innovation and organisation. We work 
with senior leaders to overcome their most difficult 
and pressing challenges with a collaborative and open 
approach. VCI has built its reputation based on a deep 
curiosity and applying creative methods to difficult 
problems. More can be found at: www.govci.com 
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Curtin University

Curtin University is Western 
Australia’s largest and most 
culturally diverse university with 
Australia’s third largest international 
student population. Curtin's 
commitment to excellence in 
teaching and research extends 
beyond course delivery. They forge 
significant, mutually-beneficial 
partnerships with industry and 
community organisations to 
share the benefits of our research 
outcomes and provide students  
the opportunity to learn in  
real workplaces.

Paul Nicholls, Director

www.curtin.edu.au 

METS Ignited

METS Ignited works with 
Australian suppliers to the mining 
industry, global miners, research 
organisations and capital providers 
to improve the competitiveness and 
productivity of the Australian METS 
sector. Its five areas of strategic 
focus to help strengthen the global 
competitiveness of the Australian 
METS sector are: a shared vision; 
strengthening collaboration in 
the mining innovation system; 
addressing gaps in the ecosystem; 
raising your profile; and promoting 
world class clusters.

Ian Dover, Acting CEO

Sarah Boucaut, General Manager

www.metsignited.org

The University of  
Western Australia

The University of Western Australia 
(UWA) was established in 1911 
and is committed to providing 
world class education, research 
and community engagement for 
the prosperity and welfare of the 
communities it serves. UWA is a 
research-intensive university and 
aspires to be recognised as one of 
the world’s top 50 global universities 
by 2050.

Robyn Sermon, Acting Director, 
Industry Engagement

Mark Stickells, Former Director, 
Industry Engagement

www.uwa.edu.au
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Much like their natural world namesakes, industry ecosystems are dynamic, diverse and complex. Different 
organisations interact and depend upon each other for mutual survival. To formulate effective strategy, business 
leaders must have a strong grasp of their industry ecosystem and the fundamental forces for change that threaten 
to disrupt established norms.

This report is an insight into some of the biggest and most unpredictable forces that face the mining industry. 
Through extensive interviews and surveys, we can paint a picture of how senior executives view the ecosystem 
within which they operate. What they see is rapidly changing; from the space industry using advanced remote 
operations technology to fuel the next boom in space, to the fundamental disruption of services companies by 
ambitious start-ups, backed by billions of dollars in venture capital. Through shortened and more interconnected 
value chains and increasing transparency, the mining industry has been thrust into the ethical supply spotlight. 
New technology is improving mining operating models, especially as work disperses to low-cost or high-capability 
clusters yet this very same technology threatens local community acceptance of operational footprint.

Social perceptions of mining matter more than ever before. The perception of mining in many sections of society is 
concerningly negative; which is manifests in tangible financial, regulatory and workforce challenges. In an industry that 
has made exceptional advances in health and safety, mental health remains an unresolved challenge for the industry.

In part as a response to social concern, as well electrification technology, extraction methods, new business models 
and the increasingly challenging nature of extracting new orebodies, new low-footprint mining technology is 
promising to challenge established mining methods. Recycling could fundamentally transform the demand profile 
of many minerals, from iron ore to lithium. Water shortages are driving innovation in operating models, whereas 
rehabilitation requirements is driving interesting new business models.

Governments are taking an interest as well. Mining remains a critical industry for national security, infrastructure, 
and local industries. Mining is caught up in geopolitics which adds strategic complexity. Minerals driven by new 
technology developments, in particular rare earths and battery related minerals, attract political attention, which 
adds to the risk and potential return for businesses operating in these commodities. Given the innovation in 
exploration technology and associated artificial intelligence, data is more valuable than ever before. Data collected 
by governments is therefore highly valued politically, impacting the mechanisms of exploration in different regions. 
Each region also faces unique innovation challenges which challenges international businesses to adapt to different 
requirements globally.

Ultimately, the mining ecosystem is far too complex to capture in one report. Instead, this report highlights some of 
the major thermals of change, each as unpredictable as the next. The industry is a fundamental component of the 
world economy, interacting with other ecosystems in a dynamic, globalised web of economic activity. While it is set 
to experience significant disruption over the coming decades, its role in human development and prosperity ensures 
it will remain one of the most innovative and entrepreneurial ecosystems in the global economy. 

We hope you enjoy it.

The State of Play Team

Graeme Stanway 
Paul Mahoney 
Xavier Evans 

I N T R O D U C T I O N
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Sierra Leone

Despite Sierra Leone’s new Investment Code, which 
aims to reduce discrimination against foreign countries 
and alleviate restrictions on the repatriation of profits, 
mining investment remains buoyed by Chinese 
businesses more so than any other source. 

Ukraine

Structural reforms and application of Western 
standards in the mining and energy sector are kick-
starting preliminary investment in clean nuclear energy. 
The country’s energy potential, underpinned by 
uranium, anchors the Ukraine as a growth engine  
for the European Union’s export promise. 

Colombia

In the past, Colombia has been considered too 
dangerous to attract some of the largest miners but  
is now emerging as an attractive site for investment. 
The biggest hurdle currently is the need for clarification 
in mining legislation.

Bulgaria

Attempts to increase investment in coal mining 
is unlikely to be successful as the rest of the EU 
decarbonises. Against these odds, Bulgaria continues  
to double down on coal.

Ghana

Despite over 72 foreign companies currently benefiting 
from Ghana’s mineral wealth, the country itself has 
received a comparatively small revenue stream from 
the industry. An audit of the industry is underway 
as the government seeks more revenue with large 
multinational companies firming as key targets for 
revenue generation. 

India 

Largely state-owned companies have established 
effective monopolies over sections of the mining sector 
which is extremely rich in iron ore, coal and bauxite. 
Despite ongoing efforts to reform regulation and 
competition, incentives to innovate and explore has 
been dampened by ongoing political uncertainty and 
corruption.

Singapore

As a hub for industry marketing teams, Singapore 
has evolved as a leading location for innovation in 
forecasting and price optimisation. 
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Papua New Guinea

PNG’s 15% stake in Nautilus minerals deep sea mining 
project 25km offshore has been threatened by 
Nautilus’ delisting from the Toronto Stock Exchange 
and stakeholder backlash. Despite this, the PNG 
government has renewed Nautilus’ mining license, 
supporting what many believe may become a lucrative 
gold and copper discovery.

United Kingdom

The United Kingdom is currently the headquarters  
for a large numbers of global miners. However, with the 
country facing a period of volatility and uncertainty due 
to Brexit, this may change.

Canada

Consolidation of the industry appears to be occurring 
as companies look to find synergies and drive down 
costs. Meanwhile, innovation and new technologies are 
reshaping the sector in line with social expectations.

US

As one of the most advanced economies and industries, 
the US remains focused on industry innovation 
through automation, sensing and data and artificial 
intelligence to drive down operating costs and enhance 
their business models. Locally produced minerals are 
receiving tailwinds from the current administration.

Brazil

The two recent tailings dam collapses have captured 
the attention of mining companies globally and 
kickstarted a new conversation surrounding grave 
safety issues and transparency. Many are watching with 
interest to see if Brazil assumes a global leadership role 
in reforming this area of the industry.

Chile

Resource-rich but water-poor, Chile’s large possession 
of lithium reserves and a diminishing high-grade 
copper supply means less water intensive extraction 
procedures are being developed to ensure the future 
viability of the industry. 

South Africa

South Africa will require deep industry collaboration 
to innovate in order to overcome its major issues of 
depleting reserves, trade union unrest and political 
confusion. Success may reverse the declining 
competitiveness of its mining industry into the future.

Egypt

Egypt’s gold reserves have been historically relatively 
untouched as the nation has struggled to attract large 
companies for exploration and extraction. Economic 
and political reform of the industry is required to 
establish the foundations of a wealthy mining industry.

Morocco

Poor relations with Algeria over the disputed territory 
in the Western Sahara have seen Moroccan companies 
look south in order to expand. Led by the worlds’ largest 
phosphate exporter, OCP, Morocco has successfully 
positioned itself as a base for European companies 
wanting to do business in sub-Saharan Africa.

Botswana

Considered one of the least corrupt nations in Africa, 
Botswana poses less sovereign risk than its neighbours 
and has managed its diamond revenues in a prudent 
manner. Their adoption of blockchain diamond trading 
technologies continues to spur this transparency, 
making it an attractive locality for investment. 

Tanzania

Amendments to the Mining Act require companies 
to have at least 5% indigenous Tanzanian company 
ownership, meet high quotas for local labour and to only 
conduct business through Tanzanian banks, brokers 
and legal practitioners. The graphite miner, Black Rock 
Mining, is being watched closely by global investors as a 
test case of the new regulations.

China

China is positioning as a leader in technology, 
investment and production in the mining industry.  
Its size, ambition and available capital could render 
China as a major player throughout the value chain,  
as producers, suppliers and customers.

Japan

The perception that Japan has limited natural resources 
is being challenged by the discovery of significant 
rare earth deposits and hydrothermal minerals in 
Japanese waters. Large companies including Toyota are 
partnering with academics and explorers in the attempt 
to make a domestic mining industry a reality.

Australia

Australia enjoys well-established industry experiencing 
a secular shift towards open data platforms, sensing, 
automation and optimisation to cut operating costs. 
Policy uncertainty and social expectations remain their 
largest issues.
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Mexico

The proposed changes to mining legislation including 
tax hikes and making parts of the country off-limits 
for mining have yet to be implemented by the new 
President, with considerable uncertainty surrounding 
whether or not they will be imposed.

Germany

Germany has closed its last hard coal mine and invested 
over 500 billion euros in their shift to renewable power. 
Domestic coal has already been replaced by imports 
from Russia, the U.S, Australia and Columbia. Germany 
is investing heavily in creating a new mineral recycling 
industry.

Russia

Russia remains the third largest gold producer in the 
world and is increasingly adopting new technologies, 
automation and operational management to improve 
efficiency. Due to economic sanctions, Russian mining 
companies continue to struggle to attract finance on 
international markets. 

Indonesia

Whilst abundant in natural resources, the uncertain 
political environment has dampened investor interest 
from global miners over the past decade – however, the 
coal industry has been able to resist this uncertainty and 
has grown rapidly through this period.

Democratic Republic of Congo

Resource-rich but conflict-ridden, the DRC’s political 
uncertainty has dissuaded major miners, outside 
of Glencore, from investing. However, many other 
companies appear willing to accept the risk in order 
to potentially reap the rewards of one of the richest 
sources of copper and cobalt globally.

Mongolia

Western corporations are becoming more influential 
owners within the mining industry, including Rio Tinto. 
Russia is not only losing economic influence but also 
cultural influence, as Mongolia continues to integrate 
more deeply with the global economy.
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In the natural world, ecosystems develop when a range of different organisms depend on each other to survive in a 
mostly independent system. Ecosystems vary across the world, yet fundamentally, savannahs, rainforests, deserts 
and the deep sea all function as separate systems, with transition zones in between. Certain organisms move across 
ecosystems; this adaptability tends to contribute to the longevity of their species. Global industries are themselves 
ecosystems, operating and services companies rely on each other for mutual survival in a competitive environment, 
with some entities moving across ecosystems. While mining is characterised by long-asset lives and large capital 
requirements, the mining ecosystem is fast-changing, dynamic and unpredictable. 

Shooting for the stars
Developing industrial capabilities in space has always been a question of technological capability rather than ambition. 
The technical requirements of operating even simple machinery remotely, across great distance and in hostile and 
difficult environments, has constrained humanity’s space ambitions. However, given that 30% of miners believe 
that other industries are driving innovation in mining, it is unsurprising that the convergence of these two separate 
ecosystems in mining and space is set to significantly accelerate the capabilities of both industries.

Mining is a global leader in autonomous equipment (a top innovation priority among 57% of miners) especially within 
challenging and uncertain environments, often controlling said equipment from across great distances.  
The development of these capabilities has been driven by industry needs: safety, efficiency, and access to skills.  
These needs drove rapid operational technology development in bulk mining, with the rest of the industry close behind. 
As countries with rich natural resources look to diversify their economies, the application of mining capabilities to space 
technology presents a compelling opportunity. For example, Australia is developing a government space agency and 
partnering with another historically strong mining country in South Africa to develop the Square Kilometre Array,  
the world’s largest and most capable radio telescope. 

Conversely, the space industry enjoys significant capital availability and massive value upside. If the technology can be 
effectively transferred into space, mining can benefit reciprocally from technology advancement in that industry as well 
as the development of a nascent space mining industry.

The mining industry has often borrowed technology from other sectors and applied it to the unique mining operating 
environment. The space industry presents an opportunity to do the reverse; to build a space technology ecosystem 
out of an established mining technology ecosystem. Could Toronto or Perth steal the crown from Houston to become 
the next hub of space operations, travel and industry? 
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Rise of the start-ups
Globally, start-ups are increasing in number and scaling 
quickly across every industry, leaving significant change 
in their wake. However, the hype around start-ups is yet 
to fundamentally transform mining. The high-capital 
nature of the industry, combined with the importance 
of physical assets and a relatively smaller number of 
customers in the market, means that start-ups can 
struggle to scale as effectively in mining as in other 
industries, particularly those that are capital light and 
consumer oriented. How long will this remain the case?

Our data shows that innovation is increasingly being 
driven by smaller start-ups as opposed to large services 
and mining companies – start-ups are now the second 
highest drivers of innovation in mining. The fast pace 
of technology development, the transparency and 

The prominence of start-ups in the mining ecosystem 
raises two questions. For miners, how do they get 
closer to start-ups and benefit from their innovation 
potential, without necessarily resorting to acquisition and 
integration? Acquisition can work; however, it can dampen 
innovative cultures and may undermine the value of an 
ambitious start-up.

For services companies, how do they leverage their 
existing balance sheet, good reputation and deep 
knowledge of the industry to compete against more 
agile start-up competitors? Strategically-minded 
services companies see disruption ahead of time, 
acquire and integrate start-ups effectively across their 
service offerings. By investing heavily in their customer 
relationships by becoming an innovation partner to 
services companies, the most effective services 
companies become indispensable to miners.

E C O S Y S T E M

“ No one has an authority over good or new 
ideas and most of the start-ups that are 
coming into the industry are generally taking 
an idea from somewhere else and trying  
to crack it in this different domain.”  

Services Company Executive

availability of data, and the increasing reach of venture 
capital are allowing start-ups to scale. Businesses such 
as HiSeis, BMT, Corescan, Incomplii and InDiMin are 
offering compelling services in direct competition with 
much larger services companies.

Setting up or acquiring other businesses that operate 
separately and potentially compete with the old business 
model gives services companies a stake in the future 
without transforming their legacy business. In fact, it may 
ultimately be the only way to deal with potential disruption. 
Industries outside of mining have become comfortable 
with this, from social media with rival platforms (e.g. 
Facebook, Instagram and WhatsApp) to banking and 
fintech disruptors. When will we see it in mining?

“ Services companies are becoming a much 
more obvious channel or destination for 
start-ups with good ideas, because they 
realise, they will never get to market unless 
they get access to a channel.”

Services Company Executive

© VCI Australasia Pty Ltd as trustee for VCI Unit Trust 2019 
The author’s right to be identified has been asserted
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Consumer is king
While mining is the source of materials for every 
supply chain globally, it has historically maintained 
its distance from everyday consumers. However, 
through a shift in consumer preferences which 
increasingly prefer sustainable supply chain practices 
and increasing transparency enabled by widespread 
consumer communications technology, this distance is 
diminishing rapidly.

Consumers are increasingly looking to purchasing 
pressure to agitate for change through economic 
forces. Industries such as the automotive, consumer 
technology, food and construction industries, whose 
markets tend to comprise of individual consumers 
rather than other businesses, are capturing premiums 
where they can market the sustainable provenance 
of their goods. These industries are consequently 
willing to pay a premium for demonstrable provenance 
for minerals. Already, almost 60% of miners see 
transparency and provenance as a value driver for 
mining companies in the near future. The ethical 
value premium is likely to be temporal; demonstrating 
sustainable provenance will increasingly simply be a 
condition of doing business.

Aided by significant advancements in communications 
and transparency technologies (such as blockchain), the 
provenance shift has already begun. ‘Green’ aluminium 
(smelted using renewable energy) enjoys a sustainability 
premium in the market. Recent computer models 
released by Apple proudly promote their 100% recycled 
aluminium content. Volkswagen is investing heavily in 
sustainably sourced lithium and recycling processes 
to reduce waste. Several interviewees recalled the 
interest that institutional investors are paying to other 
sustainable commodities, including ethically sourced 
cobalt, tantalum and gold.

Conversely, the actions of mining customers are 
also increasingly important due to the increased 
accountability for Scope 3 emissions. Thus, customer 
integration is key for accountability and transparency 
both up and down the value chain.



The great economic dispersion
Traditionally, mine sites were a hub of economic activity, 
drawing people in to work and fuelling the development 
of local communities. The operations themselves 
were labour-intensive and the complexity and scale of 
operations eventually often led to the outsourcing of 
work to services companies who operated and employed 
locally. The growth in local populations due to this work 
often led to the development of mining towns and regions, 
sustained through mining and related employment 
opportunities. The symbiotic nature of the mine site and 
communities, as well as the economic development the 
industry drove, encouraged strong local support for mining.

Globalisation of trade, accelerated by technology 
developments, have eroded much of the local hub of 
activity. The rise of automation is removing the need for 
some local workers to operate equipment, and those 
that are required can increasingly work off-site through 
remote operating centres. Globalisation and technology 
is also enabling more knowledge and services work to be 
performed anywhere globally, with this trend increasing 
given improving output quality in lower-cost countries. 
The adoption of virtual design and construction methods 

Not feeling the love
Much of the non-mining press continues to focus on 
environmental impact in the form of carbon emissions and 
accidents in mining. Mining operations typically have an 
enormous impact on their local landscape and environment – 
this is a characteristic that has caused much of the long-held, 
visceral social response to the industry. Given the historically 
poor rate of rehabilitation of mines, local footprint is a concern 
for the entire mining industry, not just miners themselves.

that are more precise than traditional construction, 
coupled with advances in manufacturing methods and 
modularisation, is driving the trend towards infrastructure 
being built off-site and only arriving on-site for assembly. 
This is likely to accelerate, as digital infrastructure develops 
– already digital technology is a prioritised innovation focus 
in over 80% of business in the mining industry.

The culmination of these forces is a significant dispersion 
of work around the globe and a decline in local economic 
activity. Operating models are becoming more globalised, 
driving specialisation and supply chain dispersion. As this 
occurs, the economic benefits of mine sites is increasingly 
flowing to concentrated hubs of skills globally, rather 
than to the local community, which still contends with the 
local environmental footprint of the site. The decline in 
economic development outcomes erodes community 
support for mining operations, which is seen as the second 
highest cause of poor perceptions of the industry. Miners 
may need to undertake a more sophisticated approach to 
local economic development to reduce risk exposure and 
maintain community support for operations. 

S O C I A L  P E R C E P T I O N S  
O F  T H E  M I N I N G  I N D U S T R Y

WHY IS MIN ING PERCEIVED NEGATIVELY IN SOCIETY?
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Accidents have an incredibly high impact locally that immediately make world headlines and drive an overall negative 
perception of the industry. The recent collapse of the tailings dam at Vale’s Corrego do Feijao mine in Brazil follows 
the 2015 collapse of the Fundāo dam operated by Samarco, a joint venture between BHP and Vale. The impact of 
these accidents is magnified by transparency – witnesses streamed the dam failure around the world in real-time. 

The global concern surrounding tailings dams is accelerating processing innovation, including a strong focus on dry 
tailings technology and low-footprint mining methods (such as small-scale mining and bioleaching). One approach 
we have seen is the change in approach to high-consequence, low-probabilities risk; instead of accepting residual 
risk as low and implementing some preventative controls, some miners are making significant efforts to eliminate 
these risks through innovation. The industry has shown a remarkable capacity to transform in the past as safety 
concerns became the strategic priority of most mining companies worldwide. We expect the same transformation 
to occur again with the use of tailings dams.

At the very least, companies such as Rio Tinto and Antofagasta are employing transparency to their advantage, 
deliberately releasing data to build trust and demonstrate safety.

S T A T E O F P L AY . O R G

“ Los Pelambres constantly monitors its tailings deposits and expects to start releasing the 
monitoring results online early next year. This will provide the community with real time information, 
helping to build trust between ourselves and our neighbours.”

Antofagasta press release

WHICH OF THE FOLLOWING GLOBAL TRENDS WILL HAVE THE BIGGEST IMPACT  
ON INNOVATION IN MINING OVER THE NEXT 15 YEARS?

By % of respondents given three options
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Perception, transparency, power
Mining also suffers from perceptions issues at a global 
level partly due to popular association with fossil fuel’s 
role in energy generation emissions, and in particular 
thermal coal.

Social perceptions matter because technology-driven 
transparency is enabling society to pressure the 
industry in three key ways:

1. Finances
2. Regulation
3. Workforces

Socially responsible investing is on the rise. One in every 
four dollars invested in the US is done so according 
to ethical guidelines and this is having an impact. For 
example, a group named The Global 100+ were able to 
pressure miners such as Glencore to remove further 
coal investments from long-term strategic plans.

Activist pressure is being driven by the changing nature 
of finance; broadly sourced funds, such as pension and 
superannuation funds now have increasing market 
power (32% of global funds invested)1 . These funds 
exist to represent their members, who are increasingly 
dedicated to investing according to ethical guidelines.

E C O S Y S T E M

1Global Impact Investing Network

“Money talks.” 

Mining Board Member

“ As a CEO, I face the question of negative 
perception every day.”  

Mining Company CEO

Investment restrictions for companies not deemed to 
be socially responsible drives up their cost of capital, as 
they now compete for only those funds not invested 
according to ethical guidelines. It also puts pressure on 
share prices for publicly traded companies, which has a 
direct impact on shareholder returns and the incentives 
for senior executives. There are financial stakes, both 
at a personal and organisational level, in demonstrating 
socially responsible practices.
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The second direct impact is the effect of regulation. Driven by community concern, governments globally 
are becoming less tolerant of an industry that has a direct impact on the environment and local communities. 
Regulators are increasing their capacity to prevent and punish companies responsible for disasters and reduce 
capability to operate unsafe mines. The suspension of mining in the Indian state of Goa demonstrates the impact 
regulatory pressure can have. In some cases, the industry is doing this itself, as through measures such as the ICMM 
Sustainable Development Framework and the Mining Association of Canada’s Tailings Management Protocol.

The third impact comes from attracting key talent when mining has a poor reputation. Increasingly, younger workers 
are unwilling to apply for junior mining jobs due to their perception of it as dirty and harmful. Some previously major 
mining universities around the world are down to single figures in number of mining graduates, reducing the future 
talent pool for the industry. In Australia’s University of New South Wales, the number of mining engineering students 
has dropped from 120 in 2014, to just six in 2018.2 

2ABC News
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GROWTH IN FOSSIL FUEL D IVESTMENT COMMITMENTS

Source: Arabella Advisors
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Mental health
As the awareness of mental health increases worldwide, the impact of working in industries such as mining is 
becoming apparent. The combination of remote geographies, potentially dangerous working conditions and 
inconsistent rostering can leave mining workers vulnerable to mental health concerns.

The development of the fly-in, fly-out (FIFO) model was a response to geographical remoteness of some mine sites. 
Workers operate on rotational rosters where they spend a block of time onsite, followed by a block of time at home. 
FIFO workers experience high psychological distress at three times the rate of other workers, inside and outside the 
mining industry, according to a collaborative research group led by the Curtin University Future of Work Institute.3  In 
particular, bullying, long rosters and a lack of contact with family were significant contributors to poor mental health.

 3Centre for Transformative Work Design

“ It must be accepted by the industry that there are significant mental health risks associated  
with FIFO work, and that it is not the fault of the individual employee.”

Addressing mental health require a systemic, industry-wide approach to the issue in the same way that physical 
safety was addressed and radically improved from the 1990s onwards. Changing cultures surrounding mental health 
will be key, and the success of this effort will be measured in the overall productivity of the industry as well as the 
reduction of drug and alcohol abuse, mental health conditions and suicides

The mining industry remains a global leader in health and safety awareness and risk mitigation, with mining safety 
practitioners highly sought after in adjacent industries. Applying a similar methodology to mental health will improve 
the productivity and wellbeing of the mining workforce and ensure workers return home safely.

© VCI Australasia Pty Ltd as trustee for VCI Unit Trust 2019 
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MIN ING DEATHS AS A PROPORTION OF TOTAL MIN ING WORKFORCE  
IN THE UNITED STATES - 5 YEAR MOVING AVERAGE

Source: US Department of Labor 
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Indigenous populations are increasing at a greater 
rate than the general population in Australia, New 
Zealand, United States and Canada.

Global Indigenous communities are increasingly 
economically independent. Miners and communities 
regard one another as equity partners rather than 
merely either side of a transaction or regulatory 
obligation.

Canada

Canadian mining companies have identified that 
the quality of their relationship with Indigenous 
communities dictates their success in working with 
and on the land. This has led to a shift towards positive 
partnerships and greater engagement in mining 
projects. The strength of Canada’s First Nations is 
reflected in the more than 250 Aboriginal Economic 
Development Corporations in Canada, which 
collectively hold several billions of dollars in assets.

United States

Under the federal U.S. system, Native American 
people enjoy considerable local sovereignty and 
rights regarding mineral development on their land 
and often enter into lease and mineral agreements 
with mining companies. It is estimated that more 
than 600 000 Native Americans live within 10km of an 
abandoned hard-rock mine site, which has led to high 
exposures to metal contaminants such as arsenic, 
mercury, lead and uranium. 

New Zealand

New Zealand’s Māori people have generally 
benefited from an empowered position in 
their relationship with the mining industry. 
Given renewed interest in the undersea mining 
opportunities off the coastlines of New Zealand, 
Māoris are looking to clarify their rights regarding 
marine resources.

Australia

Australia’s wealth and income has overwhelmingly 
been a product of mining its land, 36.5% of 
which is Aboriginal-owned 4. In recent years, with 
the benefit of growing wealth in trusts, Land 
Use Agreements between mining companies 
and Indigenous communities have broadened 
substantively to involve compensation, protection 
of cultural sites, employment and training and 
infrastructure development.

Latin America

Growing demand for Latin America’s raw minerals 
has been accompanied by concern for mining 
in or near protected indigenous territories. 22.2 
million acres have been set aside by Bolivia, Brazil, 
Colombia, Ecuador, Paraguay, Peru and Venezuela 
as protected areas in favour of voluntary isolation 
or initial contact5 , however enforcement remains 
a concern.

Power to the (first) people: Indigenous communities and miners

Canada 4.9% 1.5%

NZ 15.3% 2.7%

Australia 3.3% 0.1-0.4%

4 Native title tribunal
5 Inter-American Commission on Human Rights

Australia still has considerable room for improvement in empowering Indigenous businesses when compared  
to Canada.

(Sources: Canadian Council for Aboriginal Business, NZ Treasury, PWC)

Country (% Total, 2016) Indigenous Population Indigenous Business 
Contribution to GDP (%)
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As the scale and ambition of mining projects has 
increased, so too has the environmental footprint 
they have left behind. However, a range of different 
forces are causing miners to reduce their operational 
footprint and fundamentally transform mining 
operations. Local communities are less tolerant of 
large-scale disturbance on their land, new electrification 
technology is increasing possibilities of underground 
processing and transformational mining techniques are 
rapidly changing mining operation possibilities. 

“ We are seeing a change in climactic conditions 
whereby over the next 5-10-20 years,  
we will be forced to change the way that we 
design our projects and the technology we use.” 

Mining Company Executive

Low-footprint extraction is being achieved through 
precision extraction and processing technologies, which 
ultimately save significant energy. In-situ extraction 

uses chemical leaching to remove valuable ore while 
leaving minimal disturbance. Optimising the chemical 
mix leads to potentially significant returns, as does a 
potential shift to bioleaching. Organisations such as 
Mining3 are developing other low-footprint methods 
in particular in-line and in-mine mining techniques. 
In-line mining uses technology to shift processing 
underground “to the face” to reduce the movement 
of waste material and the operational footprint above 
ground. In-mine mining uses refrigerants to build a 
wall around an orebody and avoid contamination when 
subsequently leaching the ore. Each of these potential 
methods promise to increase the precision with which 
miners extract ore as well as reducing footprint. Given 
that 80% of total operating costs are related to energy, 
low-footprint techniques that provide a step-change 
reduction in energy offers significant economic benefits.

Precision extraction technologies are further enabled 
by low-emission energy sources; new water sources; 
low-impact inputs through supply chain transparency; 
recycling; and rehabilitation. This section discusses the 
broader ecosystem implications of these changes.

WHICH UNDERLYING TECHNOLOGY AREAS WILL HAVE THE B IGGEST IMPACT  
ON INNOVATION IN MIN ING OVER THE NEXT 15 YEARS?

By % of respondents given three options
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Coming full circle
The mining industry is the first stage of every global 
value chain. If end products themselves don’t include 
minerals mined around the world, their production 
systems certainly do. This cements the industry’s 
place in the global economy, yet the potential for 
a shift towards closed loop production systems, is 
undercutting base demand for some commodities.

As recycling methods improve and social consciousness 
drives people to recycle more goods, the availability of 
substitutes to virgin materials will continue to increase. 
The capital stock in China increases, scrap steel and 
other recycling is growing as well – Chinese domestic 
scrap steel production grew by almost half to 18% of 
total steel production (101 mtpa) in one year following 
a 2017 government directive. Smaller electronic 
goods are also increasingly being built to be recycled, 
beginning to close the loop for manufacturers such as 
Apple and Samsung, with a specific focus on aluminium 
and rare earth metals. This puts competitive pressure 
on the industry, especially consumer technology-facing 
industries such as battery minerals and aluminium.

We have seen this before; US steel company Nucor 
reimagined the steel supply chain based on the use of 
recycling scrap steel through the adoption of Electric 
Arc Furnaces and thin strip casting technology to 
become the largest and most successful steel producer 
in the US. In addition, Volkswagen are currently investing 
in lithium recovery capabilities for lithium-ion batteries, 
which may disrupt the demand profile of a nascent 
lithium mining industry. Whether this will this happen in 
other commodities remains an open question. 

The most precious resource
The global mining industry is a prolific user and mover 
of water. Miners use water to transport ore and waste, 
mine and process ore, cool and clean equipment and 
rehabilitate mines. This adds up; for instance, over 250 
megalitres of water is required to produce a tonne of 
gold. Mining companies also relocate huge volumes of 
freshwater though dewatering procedures necessary to 
enable safe mining access.

In addition, the mining industry seems to struggle with 
handling water safely. The failure rate of tailings dams 
over the past 100 years is 1.2% compared to a rate of 
0.01% for other water storage dams.6  This is driving 
innovation in three areas:

1.  Reduction in the overall use of new water. Recycled 
wastewater and seawater is increasingly employed by 
miners such as Newcrest and Antofagasta. 

2.  Reduction in the impact of operations on the 
water reserves. Miners such as Rio Tinto and Anglo 
American recycle water used on operations back into 
their operations or into local water supplies.

3.  New processes that require less or no water. As 
wet tailings dams increasingly become unviable, dry 
processing methods continues to face significant 
innovation focus.

Current approaches to using water in mining is likely 
to be untenable going forward. We see a future where 
water comes from recycled sources and is limited 
in use. We expect significant technical innovation to 
remove tailings dams from current operations, and 
new processing methods to remove the need for them 
going forward. 

 6 Azam & Li, 2010
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Shining a Light on the Unhealthy Side of Mining 
Imagine if technology permitted us to go back through someone’s genetic history and provide a lens 
on exactly how and when they developed a disease? Advancements in biotechnology suggest this 
capability could be realised in the not too distant future.

Gene sequencing is already widely available. The process takes only a couple of days and costs 
approximately $1,000.

The gene sequencing products available on the market today are used to provide insights on existing 
conditions or the risk of future health conditions. It is expected that with increased community 
expectations of transparency, these services will be extended to tracing historical exposure to 
chemical contaminants which have adverse health conditions. 

The lesser known study of proteins, proteomics, is also advancing at a rapid pace. This science is based 
on the constantly evolving nature of proteins in response to environmental factors including fitness, 
alcohol and stress. These proteins can signal an illness even before symptoms show. 

These developments bring a new wave of challenges to mining companies and their social license to 
operate. Computational analysis has already achieved the ability to identify and predict a casual chain 
of molecular events between toxin exposure and an adverse outcome. This means that the effects 
of catastrophic environmental events may be repeated into the future as their effects are realised by 
current and future generations. 

By tracing the impact of contaminants on human health conditions, it is not hard to imagine the 
potential for legal action to follow, as the link between exposure and health becomes undeniable.
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Turning back the clock
Despite its inevitability, mining companies have 
historically not effectively planned for the decommission 
and rehabilitation of mine sites around the world. Upon 
decommission, mines often transition from care and 
maintenance into eventual disuse without much effort 
taken to rehabilitate the land. The effect of this is that 
there are now an estimated 560,000 non-rehabilitated 
mines in the United States alone. 

Driven by technological transparency, there is 
increasing global pressure on miners to improve the 
extent to which old mines are rehabilitated. Local 
communities are more empowered to demand 
rehabilitation of old mine sites, and governments are 
listening. The increased profile of poor rehabilitation 
history in the mining industry threatens the viability of 
future projects.

Social pressure is driving a shift in thinking regarding 
mine planning and rehabilitation options in two ways:

1.  Miners are engaging in concurrent clean-up efforts 
while maintaining operations. With sophisticated 
scheduling and management, operators are able 
to use current cashflow (especially in high-price 
environments) to offset future liabilities. 

2.  Miners are investing in low-footprint technologies to 
reduce end-of-liabilities through structural changes 
in extraction and processing methods. 

Fundamentally, this is a business model question and 
is likely to become an increasingly important one. 
Becoming a leader in rehabilitation may begin to form 
a unique competitive advantage, especially in securing 
rights to mine in environmentally and socially sensitive 
places. Much of the innovation in this space is likely to be 
outsourced to services companies. 
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It’s all a game
Resource security is a global geopolitical game that has 
been played for centuries. Some play to primarily make 
money through exports (such as Australia, Canada, Chile, 
or South Africa) while some play primarily for national 
security (such as China, the US, India, or Japan). Each 
plays the game differently, and it depends on their natural 
endowment, comparative advantage and geopolitical 
position, and some play on both sides. Country-level 
strategy and how the “game” will play out matters in 
understanding the likely focus of investment, trade and 
ultimately mining innovation of different countries.

“ China are the leading thinkers when 
developing strategies for mining companies. 
Their perspective comes from that of state-
owned companies –they care about the 
contribution to the country not just to  
the shareholder.” 

Industry Group Executive

Characteristic Explorers

WHERE IN THE VALUE CHAIN ARE YOUR INNOVATION EFFORTS PRIMARILY FOCUSED TODAY?

By % of respondents given three options
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Countries with strategic geopolitical intent, often ascribe a different value in accessing minerals beyond the 
economics of the orebody itself. These countries are likely to use government-derived influence to either subsidise 
development or access to strategic orebodies, or to pressure communities and other governments. They will tend 
to focus innovation efforts more on value chain integration and logistics for example.

Those with purely project economics at stake often tend to focus innovation more on the aspects which impact 
project economics (such as extraction, processing, operations). Both are likely to focus innovation on communities, 
as this is essential to gain access to major orebodies. The major strategic priorities of key mining countries can be 
classified as follows:

Country Economically beneficial Geopolitically strategic

Australia

• Initially developed through gold exports

•  Iron ore, coal and other commodities underpin growth, with an increasing emphasis on  
battery minerals

Brazil
•  Significant mineral reserves in a range of commodities, in particular iron ore, bauxite and 

manganese, drives economic development

Chile •  Exports rich endowment of copper reserves, and positioning for further growth in this sector

South Africa
•  Historically strong mining sector underpinned African success story

•  Maintains strong position in global mining industry

China

•  Invests heavily in state-owned mineral production, and increasingly focussed on rare earths  
and industrial minerals which are potentially supply-constrained

•  Invests in poor, resource-rich countries

India

•  Maintains coal industry for energy security, and looking to develop integrated iron and steel 
value chain

•  Trades globally to maintain access to various strategic commodities

Japan
•  Requires commodity inputs to maintain manufacturing industries, structuring relationships  

and commercial activity to assist

Singapore •  Developed comparative advantage as a trading hub for major commodities

United States
•  Maintains waning mining industry and uses global influence to support companies

• Strategic alliances with mining countries
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New minerals
This geopolitical game is evident in the global race to develop “new minerals”, namely those in the battery and 
electronics industry. Given the strategic benefit of developing this technology capability at home, governments are 
taking an interest in the supply chains for lithium, cobalt and rare earths, among others. These markets are set to be 
large and are currently growing quickly. For the first time, the major initial demand for a new commodity is not in the old 
“Western World”, rather coming from the rapidly developing manufacturing sectors in China, Japan and South Korea.7 

The industries surrounding these commodities are developing at a breathtaking pace. First-movers are scaling 
rapidly, for example Chinese state-owned lithium producer Ganfeng acquired smaller miners and established long-
term partnerships with customers such as Volkswagen. Given the instability of supply of rare earths from China 
due to political reasons, Japan is looking to develop its own rare earths industry and will look to spur innovation in 
deep sea mining to access a large deposit that was discovered off its coast in 2018. In addition, a massive amount 
of Tellurium, an incredibly rare metal vital in the production of solar panels, has been found on the ocean floor off 
the Canary Islands. These discoveries will continue to drive innovation in deep-sea mining, driven by strategic and 
economic value.

Other countries like Australia and Chile, who also lead the world in global reserves and production of lithium, are 
using their world-class mining capability to work with a wide range of global commercial partners. Private actors in 
these countries are moving quickly, however the speculative nature of these minerals, their complex supply chains 
and their overall risk profile may leave the development of these new mineral industries to be driven by juniors and 
start-ups who are less constrained by boards and mainstream investors.

7  China already produces nearly two-thirds of the world’s lithium batteries, compared to 5% from the United States (Reuters)
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The nature of these minerals as key players in future supply chains means that they have strategic ramifications, 
high potential, pervasive uncertainty, and complex state-based supply chain dynamics. Therefore, the minerals 
themselves, and the assets that produce and process them, will be valued differently. In addition to conventional 
supply and demand analyses and alignment with commodity cycles, investors must value these minerals 
acknowledging the numerous risks and uncertainties. This includes upside and downside volatility, which are a 
feature of government intervention and fast-moving shifts in end-use products (e.g. battery technology).

Who’s got the data?
The interests of states will also matter in the release of 
governmental data. Artificial intelligence is increasingly 
capable of analysing massive geographical datasets to 
compete in the exploration space, and so governments 
will expect more from companies using this data in the 
form of royalties, investment and jobs. Data also has 
a big impact on marketing and investment decision-
making, as economic and industrial forecasts, as well 
as real-time economic and demographic data is key in 
making critical decisions of investing or divesting, and 
buying, selling or holding. Privileged access to data, 
as well as generous government investment in critical 
services capabilities to beat the competition, could 
distort the established industry incumbents. 

In the case where larger powers view the industry as 
a global political game to be won, mining companies 
around the world could be vulnerable to supply chain 
shocks. This could lead to the development of regional 
or political blocs, and the exclusion of international 
investment or operations in certain parts of the world. 
The risk is obvious, the solution less so.

Given the complexity of valuing and trading in these assets, the most successful producers are likely to have 
strong integration with strategic partners to underpin both capital supply and offtake to mitigate risks. There 
will be significant innovation around inputs, exploration for more minerals and collaboration between producers 
and customers. Whether the current crop of minerals remain key to the development of technology and battery 
industries, or whether new minerals appear, we don’t yet know. What we do know is that the world will be watching.

“We don’t embed political risk in the stochastic modelling as an extra couple of points on a discount rate. A couple 
of percentage points don’t really account for the potential for protests blockading access to an asset and shutting 
down production for 6 months. For us, it’s a judgement call” Investment Executive

“ The big guys are going to get disrupted by other miners in other commodities. They are going to 
turn around to a half a million-market capitalised company and say, "why don’t we have what they 
have?" Because they weren’t agile enough.” 

Industry Group Executive
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R E G I O N A L  D I F F E R E N C E S

North America

In our last Biennial Mining Survey Report, we identified the political concerns surrounding the mining industry 
on the back of concerns related to the fossil fuel industry influencing perceptions of mining. While the political 
considerations in the United States may have shifted slightly, and support for industry (in particular coal) is under the 
spotlight, mining’s focus on extraction remains as strong as it was two years ago. Given a declining resource base in 
the US, strong focus on innovating around this problem occurred through extraction (1st priority) and exploration 
(3rd priority) outcomes. This is supported by the concern held by almost half of respondents that ore body grades 
will have the biggest impact on the industry over the next 15 years.

An interesting new focus is now data. Given the general industry drive towards digital and the business model shifts 
catalysed in other industries, this is perhaps unsurprising. North America has the potential to drive digital innovation, 
given an advanced technology infrastructure, its position as a global hub of data traffic worldwide and its established 
technology scene.

North America is also particularly concerned over the issue of attracting people to the industry. While much is made 
of the attraction of companies such as Google and Facebook as employers of smart university graduates, the real 
concern can be seen in the rapidly declining numbers of mining-specific university students. 

1. Data
2. Extraction
3. Processing 

1. Processing
2. Exploration
3. Business Models 

1. Business Models
2. Data
3. Extraction & Processing

1. Extraction
2. Data
3. Exploration

1. Data
2. Extraction
3. Processing

1. Extraction
2. People
3. Processing & Energy

WHERE IN THE VALUE CHAIN ARE YOUR INNOVATION EFFORTS PRIMARILY FOCUSED TODAY?
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Latin America

In Latin America, innovation efforts are mostly focused 
on business models; likely a product of cultural 
differentiation, where foreign business models are 
less viable in different operating contexts. Adjusting 
business models for a new operating context requires 
further innovation from Latin American miners and 
services companies alike. As mining business models 
rely increasingly on data, and as those models are 
implemented in Latin America, an innovation focus on 
data is required to make these models viable. It therefore 
follows that Latin American mining leaders view data as 
the second priority in their innovation efforts.

Latin American respondents identify extraction & 
processing as the joint 3rd innovation priority. There 
is a strong drive in Latin America to valorise lower-
grade assets, and hence extraction innovation such 
as heap leaching is receiving significant investment 
and innovation. In addition, given the recent focus on 
the state of operations in Latin America, particularly 
following high-profile accidents, this is unsurprising. 
We expect significant innovation in this area moving 
forward, in particular towards drier approaches to 
processing and tailings, given that: 

•  90% of Latin American respondents viewed 
environmental pressure as one of the biggest drivers 
of innovation; and 

•  87% saw the environment as the reason that mining 
is poorly perceived.

A second major area of concern was with regard to 
community impact. High-profile cases such as the 
legal battle over potential contamination of the local 
environment proximate to South32’s Cerro Matoso 
mine in Colombia highlight the ongoing concern 
around mining’s impact on the local community. These 
social and regulatory forces are driving innovation, and 
the Latin American industry clearly views renewable 
energy technologies as a major force in their mining 
industry, with 82% of respondents believing that it will 
have a significant impact on their operations.

Australasia

Australia has long focused on automation as a key 
driver of improvement and innovation. This focus is 
driven by its roots in bulk mining and dependence 
on value chain integration and operational efficiency 
to achieve maximum returns. Further, given the 
geographical position of sites in Australia, it’s 
unsurprising that there is a significant drive to reduce 
the need to staff operations and that over 60% of 
Australian miners see data as a key focus of innovation.

Increasing maturity in dealing with data will both drive and 
be driven by Australia’s focus on automation and remote 
operations. As data collection, management and analysis 
improves, more components of the value chain can be 
automated. As automation increases apace, miners will 
collect even more and better-quality data. 

Australian miners and services companies are also 
increasingly looking at venturing as a means to 
increase exposure to innovation. While this approach 
may be recognisable to North American readers, for 
Australians it is a relatively new approach. We look 
forward to seeing how this trend will play out.

Australians are consistently focused on extraction 
and processing in their value chain innovation. This is 
despite only 20% and 15% of Australian respondents 
expecting their industry to be disrupted by extraction 
and processing respectively. This suggests that this 
innovation is short-term, continuous improvement, 
and Australians are generally pinning their hopes on 
data to push mining into a new era.

In approaching complex innovation, Australian 
miners may look to gain value from their commercial 
relationships with China, their biggest customer. Over 
60% of Australian leaders believed the relationship was 
underleveraged, in particular given China’s rise as a 
technological world leader.
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Asia

The focus of the Asian mining industry is centred on 
processing and exploration and is the least focused 
of all continents surrounding extraction innovation. 
This is likely a product of its operating environment; 
the industry in many ways is not as sophisticated as 
other geographies, and initial value is achieved through 
finding and unlocking new orebodies. 

Increasing environmental concerns are also felt 
throughout the continent, especially in some of the 
dirtier processing methods. The Indian mining industry 
is in a state of political flux over the suspension of 
mining operations in Goa over environmental impacts. 
This is symptomatic of the concerns many Indians 
have surrounding mining, which is driving innovative 
approaches to processing in order to clean up 
operations and look for new sources of value.

China, the largest miner of the continent, is the world’s 
largest producer of coal, gold and most rare earth 
minerals. However, it is a fragmented industry and is 
being driven to consolidate to increase efficiency and 
improve safety and environmental performance. It also 
maintains a large focus on deep sea detection, which is 
reflected in the importance of exploration innovation in 
Asian mining responses. It is also focusing strongly on 
green mining, which explains the focus on processing.

In Asia more broadly, there is increased investment 
in the mining industry due to the shift in technology 
industries toward Asia and the desire to generate 
local supply chains to service these industries. It is 
also being driven by external investors perceiving 
improvements in political stability. This is also likely 
driving innovation in exploration.

Africa

In Africa, miners are squarely focused on extraction 
as a priority for innovation efforts. Given the overall 
drive in Africa to modernise the mining industry, this 
is to be expected. Solutions that were developed 
over decades in other continents are being applied 
and adjusted to an African context at a rapid pace. 
Given the international footprint of miners operating 
in Africa, the industry benefits from a wealth of 
experience and capability from other geographies to 
improve operations.

However, this view risks doing a disservice to the 
first-movers in Africa, which are developing innovative 
methods of extracting and exporting them elsewhere. 
Mali’s Syama gold mine is the first underground mine in 
the world to be fully autonomous, bringing leading edge 
automation capability from Australia and developing 
ground-breaking innovation in the global industry.

In addition to extraction, African miners are focused 
on people as a source and application for innovation 
efforts. Given the recent worsening of safety records 
in countries such as South Africa, there is renewed 
focus on improving the welfare of mine employees. In 
addition, community groups are continuing to gather 
a greater voice in Africa and are driving new ways of 
interacting with African communities.

Europe

Europe’s presence in mining has continued to 
shift into a services hub for the global industry. 
Given this, a primary focus on data in innovation 
efforts is unsurprising. Companies such as Sandvik 
and Thyssenkrupp are acutely aware of digital 
being the next battleground of innovation and are 
focusing heavily on digital solutions as a part of their 
comparative advantage.

Europe is also keenly focused on innovation in energy. 
Indeed, it is the only region to feature energy highly in 
innovation efforts, with 39% of the European mining 
industry seeing this as an innovation imperative. This 
is likely to be tied to Europe’s nascent comparative 
advantage in this space. Given that many utilities in 
Europe are deregulated, there has been significant 
innovation in the energy generation space, especially 
with regard to renewable sources of power. Spain 
is quickly becoming a world leader in solar power 
generation, experiencing 94% growth rate year-on-year 
in solar capacity, 8  and Denmark generates over 70% of 
its electricity demand through renewable sources. 9 

8 El Pais
9 World Economic Forum
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Conclusion
State of Play has now undertaken four major biennial surveys of the global mining industry, primarily 
covering asset operators and services companies. Over that time, our assumptions, beliefs and 
methodologies in approaching difficult questions of strategy and innovation in an industry as complex as 
mining have shifted. 

This report captures the current state of the mining ecosystem, informed by over seven years of 
longitudinal data, interviews with senior leaders throughout the value chain and case studies of 
innovation at the edge. The ecosystem itself is changing, with new players, collaboration across 
industries and new expectations from communities and consumers. Social perceptions remain a 
challenge for the industry, with increasing implications for the strategic calculus of miners and services 
companies alike. Low-footprint mining is an exciting proposition that is yet to fully manifest yet could 
have implications at every step of the value chain. Political interest in mining distorts traditional value 
calculi adding significant strategic uncertainty. Each mining region also faces unique innovation 
challenges adding to operational complexity. 

As the external environment changes the strategic calculus of miners and services companies changes as 
well. Business models are fundamentally changing, with services companies leveraging digital technology 
to charge by value accrued rather than services provided, miners looking to market the provenance of their 
products, and the beginning of a reversion of scale, as machines decrease in size and increase in number. 
Digital technologies such as sensing and artificial intelligence hold big promise, however, they also invite 
serious cybersecurity threats. Physical technology change is less heralded, yet no less disruptive as new 
manufacturing techniques disrupt common engineering practices, and biochemical technology offers 
extreme promise in extraction and rehabilitation. Exploration is an industry in flux, with new technological 
capabilities and business models threatening to disrupt a storied industry. Finally, extraction faces 
significant change as technology and energy shifts enable new possibilities.

Sustaining competitive advantage in the mining industry, as in others, requires constant innovation. 
However, architecting an innovative organisation is difficult and there are plenty of mythologies regarding 
successful innovation delivery, often built on selective anecdotal evidence. Using a data-driven approach, 
we have uncovered some of the key relationships between innovation delivery mechanisms and total 
shareholder returns. Innovation should be approached from a strategic perspective, with empowerment 
of junior staff who are closest to operational improvement capabilities. A bifurcated approach targeting 
short-term innovation improvement and long-term strategic repositioning yields the best results. 
Designing an organisation to self-perpetuate innovation is key, through flexible cultures and structures, 
quarantined innovation investment capital and openness to radical change.

Changing organisational strategies in the mining industry and the delivery of successful innovation are 
explored in our Strategy and Delivery reports in our three-part series of based on the 2018/19 State 
of Play global mining survey into strategy and innovation. This report focuses on the changing nature 
of the whole mining ecosystem, and how it affects mining companies, services companies, research 
institutions, government and industry bodies. Mining is the fundamental value chain behind human 
prosperity and while complex, fast-changing and unpredictable, remains one of the world’s most exciting 
industries to operate in.

The State of Play Team
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