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Introduction
The global mining industry is under pressure. During the commodities
supercycle of the 2000s, mining productivity fell to its lowest in more
superc
than 30 years. Due to an unprecedented increase in commodity prices,
the sector focused on production at any cost. McKinsey research shows a
3.5% drop in productivity per year from 2003 – 20141. Today, commodity
prices are far below its 2011 peak, and this performance is untenable. The
exit from the supercycle has caused the industry to shift its focus
to improving productivity by sweating incumbent assets, but this
st
strategy will only go so far. There remains signiﬁcant untapped potential
for productivity improvement in mining.

McKinsey research shows
a global decline in
mining productivity
over the past decade.
Digital technologies
have the potential to
take today’s mining
operations to new
ope
levels of performance
across the whole
mining value chain.
Despite the challenges, there are opportunities. Digital technologies
have the potential to take today’s mining operations to new levels of
performance across the whole mining value chain. By embracing
digitization, the industry will evolve with newer business models that can
deliver improved productivity, cost savings and safety advances.
Digital innovation is reshaping industries by disrupting existing business
and operating models. In this white paper, we explore some of the
key digital technology themes that have the potential to revolutionize
mining operations in the next decade, and help miners face up to
the challenges of volatile market conditions. These technology initiatives
include automation and robotics, digitally driven workforces, analytics
and intelligence, and an integrated technology operating model.
We also look at recommendations from the World Economic Forum
for successful digital transformation in mining.
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Harnessing the potential of digital technology
will unlock value across our business, helping
us grow our free cash ﬂow per share. In so
doing, we will make ourselves into a leading
twenty-ﬁrst century company enhancing
productivity and efﬁciency at our mines, and
improving decision-making and performance
across every area of our business.

Mining in the Digital Age | groundHog White Paper

4

Global Mining Industry: Context
The mining industry is recalibrating to a set of strong headwinds after the commodity boom peaked in 2011.
From volatile market conditions to resource scarcity and environmental mandates, the challenges facing the
industry has forced miners to rethink the way they operate. In this section, we look at some of the major
dilemmas the industry is grappling with – per a report by the World Economic Forum on Digital
Transformation in the Mining and Metals Industry in 2017 [World Economic Forum Report]2.

The global commodities boom in the early 2000s
was driven primarily by the rapid expansion of the
Chinese economy. However, as China’s economy
gradually

shifted

away

from

resource-intensive

manufacturing, there was a slowdown in demand
manu
growth and a consequent fall in commodity prices

Market Volatility and
Weak Global Demand

and mining proﬁts. The surge in demand for metals
and minerals during the century’s ﬁrst decade
encouraged massive capital investment to boost
production volumes. A majority of projects that
started out during the boom years did not reach
production capability until after prices dropped.
Changing market conditions and sluggish demand
growth has resulted in a steep decline of proﬁts in
the mining industry.

Resource nationalism refers to the policies and
regulations imposed by a country’s government to
maximize the beneﬁts gained from the natural
resources of a country - sometimes to the detriment
resour
of private companies. In the mining industry, this can
range from rising taxes, permitting fees, export

Resource Nationalism
and Regulations

duties, etc. Although this is not a new phenomenon
facing the mining industry, it has been increasing
due to the economic slowdown in the recent years.
Relative

to

several

other

industries,

mining

companies are subject to stricter and more costly
regulatory requirements in all areas of operations. As
community and social groups continue to raise
concerns

about

the

environmental

impact

of

extraction and processing operations, winning a
social license to operate further escalates costs for
companies.
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The shortage of technical skilled labor – including
project designers, mining geologists and engineers,
is one of the most pressing concerns in the mining
industry. A high percentage of the industry’s
Harnessing the potential
of digital technology
workforce is aging. While experienced workers may

have deep
knowledge,
they are
will unlock value across
ourindustry
business,
helping

grow our
Agingus
Workforce

less

comfortable adapting to digital innovations and

collaborative
work. share.
Millennials, In
on the
free cash
ﬂow per
so other hand,

and Talent
Shortage
doing,
we will

tend to have a strong understanding of digital

but may
have
thin knowledge
maketechnologies,
ourselves
into
a aleading
mechanical-physical

operations,

and

twenty-ﬁrst centurycompliant
company
enhancing
with traditional
corporate

be

of

less

hierarchies.

A shortage of skilled workers to take on complex

productivity and efﬁciency
at our
mines,
and
mining jobs puts
pressure
on existing
staff

to do

more with less, reducing employee productivity and

improving decision-making
and performance
increasing costs of retaining existing talent.
across every area of our business.

One of the major challenges facing the mining
industry today is that there are fewer high-quality
ore deposits left to develop. New deposits exist
mostly in remote and difﬁcult-to-access areas.
Consequently, the costs, lead times and risks
associated with developing and operating new
associa

Resource Scarcity
and Quality

mines are increasing. Many existing mines are
maturing, resulting in the extraction of lower ore
grades, and longer haul distances from the mine
face. As ore grades decline, production costs for each
ounce or ton go up signiﬁcantly. According to the
World Economic Forum Report2, the average cost of
producing copper has risen by >300% in the last 15
years, while grade has dropped by 30%.
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The Industry’s Response
to Challenges
The pace of technology-driven change in mining is affected by a number
of factors such as the inherent complexity of operations, geographically
dispersed and remote operational sites, and capital availability, among
others. A McKinsey report3

cites that compared to other industries,

especially customer-facing ones, the mining and metals sector is
considered to have lower levels of digital utilization. Over the last few
decades, the mining industry has embraced the introduction of new
de
technologies such as mainframes and personal computing, Global
Positioning Systems (GPS), ﬂeet management systems, data storage and

Despite the industry’s
booms and busts, the
response has primarily
been around maximizing
volume during the boom,
and slashing costs during
the downturn. The nature
of mining operations has
remained the same for
decades.
de

cloud computing. Although mining equipment is more sophisticated
than in the past, many companies continue to operate the same way.

During the mining supercycle, productivity fell to its lowest in more than
30 years. Due to an unprecedented boom in commodity prices, the sector
focused on production at any cost. However, the more recent exit from
the super cycle has caused the industry to shift its focus to improving
productivity by sweating incumbent assets, but this strategy will only go
so far. Despite the industry’s booms and busts, the response has primarily
been around maximizing volume during the boom, and slashing costs
during the downturn. The nature of mining operations has remained the
same for decades. Navigating the industry’s mounting challenges and
achieving a breakthrough on productivity performance has required the
industry to move beyond the status quo and rethinking how mining
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The Way Forward:
Digital Innovation in Mining
The mining industry is going through an intense period of change, in which digital and technology
innovations have the potential to provide new levels of operational excellence and sustainable competitive
differentiation. Emerging technologies can help the industry evolve with newer business models that can
deliver improved productivity, cost savings and safety advances.
In this section, we discuss some of the digital innovations that, over the next decade, have the potential to
revolutionize mining operations and deliver exceptional shareholder, customer and environmental value.
These technologies have long been in the works, and are now affordable enough to be deployed widely
across the industry.

Automation and Robotics

Digitally-Driven Workforce

Analytics and Intelligence

Integrated Technology Operating Model
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1. Automation and Robotics
According to a report by Deloitte4, the core operational processes in the
future mining value chain will be highly automated and a wide range of
digital capabilities will be deployed. Advances in the capabilities of robots
and automated machines have made it possible to take over activities
traditionally carried out by human-controlled machinery, and offer the
potential to reduce overall costs, improve productivity and enhance
personnel safety. The most notable technologies in this space include
exploration drones, 3D printing, smart sensors and robotic trucks,

“Greater use of
autonomous machines
could create $56 billion
of additional value for
the industry (from 2016 –
2025), through an
increase in output, since
sin
they can operate 24 hours
a day, 365 days a year
at a constantly high
productivity level. In
both mining and metals,
increased automation
will create
crea value for the
industry through reduced
personnel costs. ~10,000
injuries will be avoided
through autonomous
operations from 2016 –
2025.”

drills and trains.
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2. Digitally-Driven Workforce

“Connected worker
technologies are
expected to have a
signiﬁcant impact on
efﬁciency, costs and
workforce safety. The
potential value addition
po
for the mining industry
stands at ~$59 billion
from 2016 – 2025. A vast
majority of this value will
come via improvements
in workforce productivity
since activities can be
performed in a more
targeted and efﬁcient
way based on real-time
data. ~22,000 injuries will
be avoided through the
use of connected
intelligent devices from
2016 – 2025.”
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assign and dynamically reassign mining equipment such as loaders and
haul trucks, monitor machine health and schedule maintenance, and
track production targets, among other tasks. Working remotely also keeps
mine personnel away from hazardous locations. Remote operations are
paving the way to a safer and more productive future for mining.

3. Analytics and Intelligence

“Though effective
analytics are still in their
infancy, they are starting
to add value to mining
and metals operations
and are expected to grow
in importance after 2025.
The potential value
addition from Advanced
Analytics and Simulation
Modelling for the mining
and metals industry
stands at ~$10.6 billion
from 2016 – 2025.
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4. Integrated Technology Operating Model

“The mining industry
could beneﬁt from
approximately $5 billion
in avoided costs assuming
that asset cybersecurity
centers can prevent 50%
of cyberattacks.”

Technology
Environment
Database
Middleware
Operating System
Hardware

Analog operational
processes (terminal
blocks and relays)
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Computer technology
arrive into industrial
operations (PLC, DSC, PC)

IP technology arrives to
industrial controls along
with network connectivity
(WAN/Internet)

• Prevalence of networks
(3G/4G/WiFi)

• Sensor prices decreases
• Cyber risks increase
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Factors Driving a Digital Disconnect
According to advisory ﬁrm Ernst & Young (EY), digital transformation will be a critical enabler to address the
mining industry’s productivity and margin challenges. However, EY’s global report ‘The digital disconnect:
problem or pathway?5’ points out that digital advances in mining are out of sync with the scale of
opportunity for many companies. While 84% of the 700 respondents to the report have considered, or were
starting on, their own digital path as part of their day-to-day business, just 31% of respondents in the sector
said digital is high on the agenda at their organization, while 15% said it is not on the agenda at all.
The digital disconnect in mining, also explained as the gap between the potential from digital
transformation and the poor track record of successful implementations, exists because of a range of
practical issues that challenge the industry. This section details some of the common pitfalls that are driving
the digital disconnect in mining, per EY’s report.
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Perception of high costs
Adopting a new digital operating model requires investment in
technology, usually raising concerns among decision-makers on the value
of this investment. While the perception of high costs associated with IT
systems often delays decisions to embark on a digital journey, the beneﬁts
of digitization far outweigh the costs associated with this investment, with
the choice of a capable technology partner.

Lack of digital education and understanding
A low level of digital awareness and lack of understanding of the potential
opportunities derived through digital often results in fear and aversion to
change. On the other hand, there is enthusiasm around the promise of
new technologies, and the desire to appear progressive by implementing
the change. However, in the rush to adopt, there is only a brief uplift in

Organizations seem to
recognize that digital is
the way forward but
are grappling with:
The large amount of
information available
The costs involved
The change processes

•
•
•

productivity or commercial value. Implementation of a digital solution
requires a clear vision and detailed understanding of the implementation
pathway.

Existing systems and processes not being optimized
In many cases, companies already have a signiﬁcant digital footprint in
place. Before implementing new approaches, mining leaders must
understand the existing digital footprint and ﬁnd ways to leverage digital
investments already made.

Poorly deﬁned business model and business case
The business case for digital transformation must be value-focused and
centered around real business problems that it will solve, with proof of
concept to back it up. The lack of detail or an ill-deﬁned business case
may lead to skepticism among leadership in commencing digital
initiatives. Additionally, a lack of clarity on what the new digital operating
model will look like can stall new initiatives.

Lack of detail on the implementation pathway
While stakeholders are in agreement on the digital vision, there is little
discussion and detail around a practical and effective implementation
pathway to transit from the current state to this vision.

Quality of data
Data is at the core of a digital ecosystem, and is critical for decisionmaking across the mining value chain. There are parts of the value chain
with gaps in data quality and issues in gaining access to required
information.

Unclear accountability and siloed approach
Owners of digital initiatives are often not clear. Due to a siloed approach
to productivity in mining, digital solutions are adopted as point solutions
in the value chain, rather than as a holistic approach.
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Recommendations for Successful
Digital Transformation
According to the World Economic Forum Report2, digitalization has the potential to deliver signiﬁcant
value for the mining industry. This value is estimated to be over $190 billion in the period 2016 - 2025.
As

mining

companies

will

need

to

operate

in

an

ecosystem

of

providers

and

partners,

collaboration is critical for successful digitalization. In this section, we look at recommendations from the
World Economic Forum for a successful digital transformation in the mining industry.

Align strategy and operations towards innovation
To thrive in the digital future, companies must move beyond spawning
disconnected technology initiatives and focus instead on building out a
digital strategy that is aligned with their business model, processes and
organization, to encourage digital usage and experimentation.

Improve data access and relevance
To thrive in the digital future, companies must move beyond spawning
disconnected technology initiatives and focus instead on building out a
digital strategy that is aligned with their business model, processes and
organization, to encourage digital usage and experimentation.

To seize the opportunities
of a digital revolution,
mining companies need
to embed digital thinking,
processes and structures
into their entire
organization.

Engage and train tomorrow’s digital workforce
To thrive in the digital future, companies must move beyond spawning
disconnected technology initiatives and focus instead on building out a
digital strategy that is aligned with their business model, processes and
organization, to encourage digital usage and experimentation.

Invest in alternative beneﬁts, not just jobs
While digitalization will empower some workers, it will also eliminate
many of the local jobs of the past. Companies must invest now in ﬁnding
other ways to work with and compensate local stakeholders for the
responsible use of their resources. Initiatives could include infrastructure
development and education support, among others.

Forge new partnerships and strengthen
existing ones
Mining is a capital-intensive industry, and partnerships can lead to new
models of operation and ownership of mining and metals ﬁxed assets
that can lower capital intensity. Improving active and open partnerships is
the foundation for best-in-class digitalization, and offers opportunities to
overcome challenges such as industry specialization, the increased
importance of local communities and high capital intensity.
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