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“Just as, during the super cycle, people imagined
prices would go up forever, people now imagine
the market will never recover. Neither extreme
represents the truth. What is true, however, is
that our cycle times are lengthening. That means
it could take years to adjust to current market
forces—but it’s still a cycle.”

Philip Hopwood, Global Leader — Mining,
Deloitte Touche Tohmatsu Limited
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ARE WE THERE YET?

Anyone who has ever shared a car with
children has likely heard the common

refrain that exhorts drivers everywhere to
go faster. Miners, impatiently waiting for
this down cycle to end, have been searching
for the proverbial gas pedal for years.
Unfortunately, it looks like we still have a
way to go.

As commodity prices continue to hit historically
low levels, mining companies are struggling to
recalibrate. It doesn't help that the industry faces
a host of unresolved challenges—from tumbling
demand and declining grades to mounting
stakeholder expectations and a lack of financing.
At the same time, miners must contend with a
range of constantly-mutable issues, including the
innovation imperative, shifting requlatory realities
and the rising risks associated with both physical
and cyber security.

ASKING THE HARD QUESTIONS

In this age of volatility, miners are asking
increasingly tough questions: Have the world’s
demand factors for commaodities irrevocably
changed? Do we need new mining approaches?
Is the traditional profit model shifting? Can we
afford to take out more costs? Is our financing
model broken? How can we reduce unsustainable
debt levels?

Not all of these questions have answers, but
they need to be asked. Only in this way will
miners begin to rattle the cages of the status
quo and identify the factors capable of driving
future growth.

When this growth trajectory will be realized,
however, is anyone’s guess. China’s perceived
economic slowdown has cut a strip through the
mining sector, spurring massive price drops for
everything from iron ore, coal and aluminum
through nickel, copper, zinc and lead. Investors
and lenders have fled the sector and the promise
of an injection of private equity or institutional
capital remains elusive. As exploration dwindles,
juniors continue to fight tooth-and-nail

for survival. And despite these headwinds,
governments still expect miners to help bolster
their economies through tax dollars, royalty
fees, shares of profit, infrastructure spends and
community investments.



RIDING THE WAVES

Yet, despite the doom and gloom, most industry
veterans agree that this is just another cycle. A
painful cycle, to be sure, but one bound to end
once the spectre of commodity shortfalls becomes
reality and demand—from India, Southeast Asia
and even Africa—once again outstrips supply. Until
then, the industry will continue to flatten, contract
and eliminate all waste. On the flip side, the
companies that survive will emerge leaner, stronger
and more innovative in how they operate. We're
just not there yet.

To help position miners for the eventual rebound,
our 2016 edition of Tracking the trends explores
not only well-trodden themes, but also ancillary
themes miners must take into account if they hope
to navigate an increasingly uncertain future—
including a look at China’s painful transition,

an overview of exponential technologies and a
discussion of the ways in which a shifting global
energy mix may alter the demand for specific
commodities. Once again, we draw on the
experience of Deloitte’s global mining professionals
to help identify the questions miners must ask—
and suggest answers, where we have them. We
look forward to your input and feedback.

“It's interesting times in the mining industry;
more interesting than many of us expected.
China’s economic rebalancing is causing
exceptional disruption. Commodity prices
are taking much longer to recover than
anticipated. To my mind, this makes
innovation even more imperative. Rather
than being optional, being bold may be the
prerequisite to survival.”

Glenn Ives, Americas Mining Leader,

Deloitte Canada
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GOING LEAN

Shaved. Cut. Pared down. Slashed. No
matter how you say it, mining companies
have spent several years ruthlessly reducing
costs. On the plus side, this relentless
focus is translating into enterprise-level
productivity improvements, with virtually
all of the major players targeting billions of
dollars in embedded cost savings.

But that doesn’t mean companies can afford to
get complacent about cost control. Depressed
commodity prices continue to threaten corporate
profits, impel mine closures, put shareholder
returns in peril and undermine capital budgets.
This is forcing companies to consider how to
both sustain their cost take-outs and drive
ongoing productivity improvements.

OPERATIONAL EXCELLENCE
REMAINS FRONT AND CENTRE

FINDING NEW PRODUCTIVITY GAINS

Whilst there is no ‘right’ solution to this
quandary, industry leaders are tackling this issue
in a number of ways.

One strategy involves a continued investment
in innovation. From automation and enhanced
drilling systems to data analytics and mobile
technologies, companies embracing innovation
are improving mining intensity whilst reducing
people, capital and energy intensity. In fact,

in the energy space alone, some miners have
realized energy savings of 10% to 40%’ by
investing in renewable energy installations,
deploying innovative energy technologies and
driving towards more automated mine processes
to optimize energy consumption.

LEARNING FROM OTHER INDUSTRIES

Yet another method for improving productivity
involves leveraging best practices from other
industries. Since joining Rio Tinto from the
automotive industry, Sam Walsh, the company'’s
CEO, has been drawing parallels between
mining and manufacturing. Years ago, he began
advocating the adoption of lean practices into
the mining sector. The approach, originally
pioneered by Toyota Motor, has helped countless
manufacturers boost productivity and reduce
costs by eliminating all unnecessary processes
from their operations.

Taking the concept a step further, one has to
wonder whether the automotive sector—a
highly-unionized environment, where safety is
of paramount concern, and labor and overhead
costs account for roughly 80% of operating
budgets—has other lessons for miners.



The Ford Motor Company is a salient case

in point.? In 2006, the company lost over
US$12 billion following a collapse in consumer
demand. Between 2011 and 2014, however,
Ford realized annual profits ranging from
USS$6.2 billion to US$8.3 billion. Whilst this
turnaround has been attributed to many factors,
a recent study suggests that the most pivotal
steps included the company’s willingness to:

Reimagine the collective bargaining process
by working with its union to develop a shared
vision for success

Offer generous voluntary separation packages,
ranging from an early retirement program
that covered healthcare costs to educational
programs that paid college tuitions

Take control of their end-to-end supply chains
by bringing suppliers into their ecosystem to
reduce costs

Place greater emphasis on low frequency,
high consequence safety issues rather than all
safety incidents

Encourage a culture of problem resolution
rather than placing blame

Embrace emerging technologies, such as
robotics, self-driving vehicles, connecting
vehicles to the cloud, and hybrid and electric
vehicle development

In an equally significant move, Ford also put
transformational responsibility squarely into

the hands of its workers, rather than keeping

it confined to expert engineers and managers.
This marked a shift from the “... assumption that
people need to be monitored and controlled on
the job, to an assumption that people want to do
a good job, and the focus should be on providing
them with the tools and resources to do the best
job they can.”?

Although there are as many differences between
the automotive and mining sectors as there are
similarities, forward-thinking miners can likely
make unanticipated productivity gains by taking
lessons from this example—including reforming
industrial relations (see our sidebar), co-opting
suppliers into the cost equation in an effort

to extract every efficiency, and shifting from
traditional command-and-control hierarchies
into a world of matrix or networked structures
where human ingenuity is not overly hampered
by rigid processes.

Eduardo Raffaini, Mining Leader,

Deloitte Brazil
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REFORMING LABOR RELATIONS

To support the continued push for
productivity, miners may have to tread into
controversial waters: labor reform. With 40%
to 50% of mine costs related to labor, it's

a critical cost and productivity lever—and a
potential mine field.

To enhance productivity, miners could ask
the labor force to produce more ore per
hour or drive towards more mechanized
mining. Given the prevalence of grade
declines, however, processing more rock
may not yield additional production volumes
and mechanization can negatively impact
employment. This puts management and
labor at cross-purposes, and could incite
unions to strike.

Even greater tension is brewing in light of
recent industry headcount cuts. Aside from
leading to a loss of institutional knowledge,
heightened safety risks and process
inefficiencies—especially if measures are not
taken to retain key talent—wholesale job
reductions can trigger serious social backlash,
potentially devolving to violence. This, in turn,
could see miners losing their social license

to operate as local communities react to a
perceived breach of trust.

IS THERE ANOTHER WAY?

There’s little doubt that a labor confrontation
would produce more harm than good—which
is why it's time to change the nature of the
conversation. This starts by bringing all the
stakeholders together to develop a shared
vision of the future.

Labor must be prepared to articulate its
expectations, not only in terms of wages,
but in terms of standards of living, job rates
and family welfare. Companies must be
capable of clearly measuring and reporting
on the full impact of their social spend—
from wages paid and training provided, to
schools built, labor mobility and community
jobs created as a multiplier effect to their
procurement spend. And governments will
need to play a role as well, to ensure labor
legislation reflects evolving community and
corporate realities.

As miners cut jobs, they can help displaced
employees access new training opportunities.
At the same time, the remaining labor pool
should be able to enhance productivity and
consequently attract better wages. Whilst
contract renegotiation can be a bitter pill
to swallow, it can safeguard jobs that
would otherwise be lost if mines are forced
to shut down. It's incumbent on miners

to open this dialogue with unions and
governments in an attempt to devise more
productive, win-win solutions.



With most quick wins already captured,
mining companies are seeking operational
improvements farther up the value chain. As
noted, those solutions may include energy
efficiency programs, the adoption of lean
practices and investing in innovation—from
automation and robotics to data analytics
and materials processing—as a way to
unlock further gains. Other ideas include:

With miners now collecting masses of data—
through sensors, equipment monitors and other
devices—they need systems for turning that data
into intelligence. This involves more than the
adoption of analytic programs. It also requires
companies to integrate their operational systems
(i.e. SCADA, PLC, DPC% with their enterprise
resource planning (ERP) platforms. Ultimately,

the aim is to enable better decision making by
adopting a common platform capable of sharing
information across the extended enterprise in
near real time. Keep an eye, in this regard, on Rio
Tinto's new data analytics excellence centre® in
Pune, India where the company will analyze the
huge volumes of data captured by the sensors on
its fixed and mobile equipment to better predict
and prevent downtime events that could impact
productivity or safety.

In a bid to control costs, many miners have
tightened their reviews of contractor service level
agreements. But supply chain optimization goes
beyond monitoring performance to encompass
a more holistic approach. Companies that

hope to emerge effectively from the downturn
should take steps now to strengthen vendor
relationships across the supply chain by, for
instance, co-opting suppliers into their cost
reduction initiatives, setting shared productivity
targets and strategically consolidating suppliers
around particular categories.

Given the repetitive nature of many corporate
support functions—such as finance, human
resources, IT and procurement—companies can
often realize cost benefits by outsourcing these
activities. Restructuring the corporate model

can improve productivity and process efficiency,
free up time at the mine site and encourage
collaboration amongst formerly-competing
suppliers. By running shared service centres,
companies can also begin to consolidate data
and knowledge in a centralized fashion. This

can help them identify cost reductions and
performance improvements across the enterprise.
Many outsourced service centres gain a holistic
view of key performance metrics, such as total
operational costs, employee satisfaction, time

it takes to pay an invoice, frequency of a data
security breach, etc. Organizations can then mine
this data to make better business decisions.
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OPERATING MODEL REVIEW

With the ongoing slump in commodity prices,
companies may need to fundamentally rethink
their operating models. This may see them
question the areas of the business they choose
to retain. Should mining companies, for instance,
own power generation facilities or operate
tailings and water treatment businesses? On the
flip side, should they outsource their research and
development (R&D) to service providers? At the
heart of this analysis is a determination of what it
means to be a mining company.

IMPROVED CAPITAL ALLOCATION

Capital allocation is typically fragmented across
an organization, making it difficult for asset
owners to link capital spends to expected
financial and non-financial returns. To improve
these decisions, companies can tie capital
allocation to strategic priorities—by, for instance,
emphasizing only high-quality, long-life assets;
shifting decision-making around sustaining
capex; or focusing more on higher-grade
brownfield exploration.

WORKING CAPITAL EFFICIENCY

Whilst companies have long pulled the working
capital lever to manage costs, predictive analytics
can help strengthen this focus by enabling them
to better match inventory/stockpiles with current
demand—freeing up operational capital for more
productive uses.

GREATER COLLABORATION

From a junior/mid-cap perspective, the current
market headwinds provide an impetus for some
innovative survival strategies. This includes
pooling talent, sharing infrastructure and
partnering on projects.

A FOCUS ON ACCOUNTABILITY

To sustain their cost take-outs, companies

must solidify their commitment to performance
improvement. This involves doing more than
adopting appropriate metrics. It also involves
making people accountable for delivering specific
productivity results. By embedding operational
excellence into corporate culture, companies

can more effectively link their financial and
operational drivers back to shareholder value.



Once perhaps perceived as a fad, innovation

is becoming a critical theme for miners.

Solutions once considered unviable or

inapplicable to the industry continue to

be adapted to suit the needs of mining

companies—including the move to replace
diesel with lower carbon fuel sources and
the growing reliance on sensors to monitor

fixed and mobile assets.

INNOVATION: THE NEXT GENERATION
7 PREPARING FOR
%/ EXPONENTIAL CHANGE

Yet, despite this dizzying array of technologies,

many miners remain at the early stage of the
adoption curve—placing a majority of their
innovation focus on technological optimization
of old techniques in a bid to reduce costs or
discover deposits more efficiently. To evolve,

Recent innovations include AutoHaul, Rio Tinto's
autonomous rail system; the VAMOS (viable

alternative mine operating system) project, which
is exploring a new underwater robotic mining
prototype; and EDS (enhanced drill systems),

companies need to expand their innovation focus
beyond technology to also consider new ways to
configure and engage externally.

For more information about the 10 types

of innovation, see the Innovation State of

Play: Mining Edition.

which rely on high-precision geolocation systems D
to provide equipment operators with continuous

navigation and guidance, increasing the
productivity of blast hole drills.

Chart 1: Mining innovation is especially focused on better, cheaper extraction technology and methods
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GAME-CHANGING TECHNOLOGIES

Given the rapid pace of technological
advancement, however, it's imperative to keep
an eye on cross-sectorial innovations that may
impact mining in the future. That's especially
true when it comes to exponential technologies.
Rather than moving on a linear curve that rises at
a steady rate, exponential curves typically remain
flat at the outset before dramatically accelerating.
As a result, exponential technologies often
disappoint in their early years before seemingly
realizing an accelerated adoption.

With that in mind, here are a few technologies
Deloitte thinks could potentially shift the
trajectory not only for miners, but for global
industry in general:

* Networks—~As servers, personal computers,
mobile devices and sensors of all kinds
increasingly connect to the Internet—and
each other—the development of truly
unprecedented technologies is erupting.

By 2020, Gartner forecasts that the global
incremental gross domestic product (GDP)

of the Internet of Things will grow to

US$1.9 trillion.® With the cost of sensors
dropping, it is becoming more feasible to
collect data on a wide variety of mining
equipment as well. This is empowering
original equipment manufacturers (OEMs) to
offer uptime guarantees designed to virtually
eliminate all unplanned maintenance. This
can only happen, however, if mines are
equipped to share operational data with their
suppliers. Given the unquestioned advantages
of ensuring continuous equipment uptime,
some companies are exploring the feasibility of
adopting cloud-based integrated IT platforms
to facilitate collaboration with suppliers.

Machine learning—The move towards
autonomous vehicles and automated
technologies has already revolutionized

mine operations. As the “intelligence” of
these machines grows, they will be able to
perform increasingly complex tasks, including
hazardous processing activities—reducing

labor costs and enhancing productivity as

a result. As an end game, companies could

ultimately operate fully autonomous mines,

concentrating labor in centralized functional
hubs rather than in remote regions.

» Genomics—In a meeting of sectors, medical
gene research has spawned unanticipated
genomic mining solutions, such as the use
of bacteria capable of extracting minerals in
situ and bio-remediation processes that use
natural enzymes to clean sites contaminated
by metal leaching and drainage. Whilst still
relatively new, genomics solutions have already
been used to bio-remediate polluted soils,
improve mine drainage and mitigate threats to
biological diversity through bio-monitoring.”

+ Wearables—With devices like the Fitbit
and the Apple Watch storming consumer
markets, companies are wondering if wearable
technology can deliver business benefits too.
The answer is yes. By incorporating computer
and advanced electronic technologies into
clothing and accessories (i.e. hats, glasses,
gloves, watches...), miners stand to realize
a range of unprecedented advantages. For
example, devices can track truck driver fatigue
to cut down on accidents that endanger
worker safety. By pinpointing the exact
location of underground workers, wearables
can allow mine operators to ventilate, heat or
cool only occupied areas of the mine—saving
significant electrical costs. Wearable devices
can even signal if their wearers are in physical
distress, enabling rapid response in the face
of accidents or injuries. See https://vimeo.
com/122846215.

+ Hybrid airships—Whilst still under
development, Lockheed Martin Corp is getting
closer to commercializing giant hybrid airships
that would enable mining companies to
haul equipment to remote regions that lack
accessible roads. Costs for the airships are
expected to be comparable to truck transport
over icy roads, and considerably cheaper than
helicopter transport.®


https://vimeo.com/122846215
https://vimeo.com/122846215

ATTRACTING CHANGE AGENTS

As the mining industry evolves, leadership
within the sector will need to change
apace. Beyond attracting talent capable

of addressing volatility, miners that aim to
be world-class companies must also retain
people who can institutionalize innovation.

This is easier said than done. In a

,° Deloitte Canada found that most
companies are not prepared to leverage
the opportunities presented by disruptive
technologies. Those that are consistently
working to foster an awareness of
disruptive forces; build a resilient, innovative
organizational culture; embrace new ways
of making decisions; and invest in advanced
technologies and the skills required to
compete and evolve.

A ' conducted in the mining
space found that the most innovative
companies exhibit four key capabilities:

» They employ a tailored approach built
around clear work definitions designed to
generate innovations

» They structure the organization to house
innovative competencies connecting them
to the broader enterprise and the world

» They nurture the people who innovate
and invest in the skills, tools and training
necessary to enable them

» They use metrics and incentives to guide
performance and evaluate progress

Building these competencies will require
miners to get more serious about their
leadership programs—identifying the
leadership profile required to drive corporate
strategy in the next five to ten years, and
assessing whether those leaders can be
nurtured internally or should be recruited
from outside the organization or the industry.

“The suggestion is not to pursue innovation for its own sake, but
to look for ways that innovation can unleash the next wave of
productivity and cost cutting. Right now, the mining industry is
at a tipping point as it tries to identify strategies to make
innovation deliver bottom line value.”

Andrew Swart, Global Mining Innovation Leader, Deloitte Canada
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STRATEGIES THAT BUCK THE TREND

Although the timing may not yet be ripe
to adopt certain exponential technologies,
other innovations are already delivering
advantages to savvy miners. These include:

GETTING SERIOUS
ABOUT INNOVATION

To generate benefits from innovation and

make step changes in how they do business,
organizations must do more than simply talk
about innovation. They must also determine their
innovation focus, develop innovation strategies,
tap into ecosystems and align their organizations
systems and processes to drive innovation.
Contrary to popular belief, innovation is more of
a science than an art.

COLLABORATIVE ECOSYSTEMS

Innovation doesn’t happen in isolation. Miners
are demonstrating this understanding by
establishing cross-industry think-tanks, venture
funds and other collaborative ecosystems based
on broad partnerships between miners, OEMs,
technology experts, scientists and governments.
Smaller mining companies are getting in on

the act too, relying on crowdsourcing to
encourage the development of innovative
solutions. In fact, crowdsourcing—and similar
cloud-based collaborative platforms—stands to
change the way work is performed. National
Aeronautics and Space Administration (NASA),
for instance, enhanced asteroid tracking, deep-
space networking and astronaut health by
holding contests through TopCoder, a platform
that brings together over 750,000 members

to tackle complex data-coding challenges.
Similarly, General Electric (GE) engaged Kaggle,
the world's largest community of data scientists,
to predict runway and gate arrival times for

domestic flights in the U.S. using multi-source
flight and weather data. The team that won GE’s
prize produced a 40% accuracy improvement
over industry standards, translating into annual
savings of US$6.2 million for a mid-sized airline."
Notably, Goldcorp used crowdsourcing years
ago by challenging geologists to identify the
optimal drilling location for one of their mines.'
The question is: why haven't other miners
followed suit?

DIGITAL WORKFORCE ENGAGEMENT

By using mobile and social technologies to stay
connected with their workers, companies are
bridging the gap between management and
employees. The concept goes beyond traditional
portals that allow employees to review internal
memos or sign up for training. Instead—Dby
using social media, wikis, widgets, blogs,
tagging, rich media and mashups to deliver
personalized messages in real time—companies
are encouraging collaboration, enhancing
productivity and unleashing creativity across
the organization.

ENHANCED ASSET MANAGEMENT

Before miners can achieve zero unplanned
maintenance, they must first strengthen their
asset management practices. Simply putting
sensors onto all equipment is insufficient if the
company lacks the ability to analyze the data
output. With tools that give miners visibility

into the health of the assets they are tracking,
companies can amass and analyze baseline data
points to predict things like regular failure points,
asset wear-and-tear, required maintenance
frequencies, shifting energy demands and
optimal resource deployment, ultimately
minimizing maintenance costs and improving
asset efficiency.



ALIGNING WORK PROCESSES WITH
ENERGY AVAILABILITY

Although today’s lower cost of oil is reducing
energy expenses for miners, it's not likely to last.
That's why forward-thinking companies continue
to make strides towards the adoption of renewable
energy alternatives. Numerous companies already
generate wind, solar, hydro and biomass power,
supplemented by variable-speed backup generators
capable of maximizing fuel efficiency—a solution
that also works for companies running power off
the grid. Companies farther along the maturity
curve are also looking at changing their work
processes to align with energy availability. Cronimet
Chrome Mining SA (Pty) Ltd is piloting this type of
system in South Africa with the commissioning of
the world's largest solar PV-diesel hybrid power
system.'® The company aims to use cheaper
daytime electricity for activities such as processing,
whilst continuing to run other less energy-intensive
activities at night.

-

3D PRINTING AND MODULARIZATION

Originally confined to custom prototyping, 3D
printing has rapidly become a production-ready
technology. For miners, the implications are
significant, enabling companies in remote locations
to custom manufacture critical parts on demand—
reducing both delays for unplanned maintenance
and the need to hold costly inventories. As

this technology matures, the entire equipment
provision supply chain is set to shift, driving OEMs
to favor modular designs. European Truck Factory,™
for instance, is bringing this concept to fruition
with the design of modular components capable
of being used by a full array of mining trucks.

As more equipment becomes modular, miners

can also begin relying on new forms of heavy lift
transport (such as hybrid air vehicles) capable of
moving modular equipment to remote sites. This
will enable them to construct processing units

in low-cost factories and transport them where
they are needed—avoiding expensive on-site
construction and potentially positioning them to
access smaller ore deposits more economically than
ever before.
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CHINA'S PAINFUL TRANSITION

The decision this year to feature China

as a standalone trend was not without
internal debate. After all, any discussion of
commodity supply and demand—which we
explore in trend four—requires a spotlight
on China.

Yet the demand factors do not tell the whole
China story. Given the outsized effect China's
economic situation exerts on world markets, it's
also important to understand the global impact
of the country’s domestic market trends—
particularly as the Chinese Government follows
an increasingly interventionist path.

Much of the story revolves around China’s
massive base of retail investors. In their search
for returns, these investors have typically
invested in domestic property—a trend that
ultimately resulted in property market saturation.
As construction began to slow and real estate
prices fall, many investors diverted their funds
to China's stock market. Anyone who reads the
news now knows the result of that latest asset
bubble. After rising by 150% in the 12 months
to mid-June, by the end of the month the market
had ceded its gains for the year."

This may have remained a mostly domestic story
except for President Xi Jinping's decision to prop
up the stock market by pumping trillions of yuan
into the financial system. Much of that money
was channeled into large brokerage houses
which pledged to buy billions of yuan worth of
Chinese shares. Other measures included freezing
initial public offerings (IPOs) and stopping trades
on certain stocks.

Once beginning on this interventionist path,
the Communist Party of China maintained this
course when it decided to change the way it
manages its currency’s value in an effort to free

up its movements on world currency markets.
This saw the yuan's value slide by over two cents
in August 2015, heralding a sudden currency
devaluation. In fact, after remaining virtually
steady at roughly 6.20 yuan per U.S. dollar
between March and August 2015, the exchange
rate has been hovering between 6.35 and 6.41
since then.'®

In a bid to support currency values, the
Chinese Government has also sold billions

of dollars of its U.S. treasury holdings, and is
expected to continue selling them to the tune
of USS$40 billion per month through the end

of 2015." There's also China’s worrying debt
numbers, which have quadrupled since 2007."®

Beyond interfering with the free movement of
markets, the government’s fiscal intervention
may threaten its ability to fund new programs
designed to spur future growth. In particular, the
mining industry has been keeping a close eye on
three primary initiatives: the Asia Infrastructure
Investment Bank (AlIB), created to fund a range
of commodity-intensive energy, transport

and infrastructure projects across Asia with a
capital pool starting at US$100 billion'; the
One Belt, One Road program, designed to

spur trade between China and its neighboring
countries along the Silk Road; and the megacity
project, which has an unprecedented price

tag of 42 trillion yuan?® and is focused on
linking Beijing, Tianjin and Hebei into one
integrated megalopolis boasting a population of
130 million people.

Although hailed as potential bright spots amid a
gloomy outlook, these projects may already be
at risk, particularly if the Chinese Government
continues to divert funds from these planned
investments into the country’s beleaguered
stock market.



At the same time, these economic realities make
it more costly for China to sustain its import
levels—a situation already taking its toll on
imports of key commodities. This, in turn, has
prompted a devaluation of the currencies of
resource-rich countries that rely on Chinese trade,
including South Africa, Brazil, Indonesia and
Russia.?" Australia’s economy grew only 0.2% in
the second quarter of 2015,22 whilst Canada’s
economy dipped into recession.

That said, China’s trade regime is as much
determined by financial management
considerations as material demands. The
country’s sell-off of copper, for instance,
indicates high Chinese inventories of precious
and non-ferrous metals that can be sold when
liquidity is needed. Without access to transparent
official data, however, miners remain in the
unfortunate position of making forecasts based
on potentially flawed information.

On the plus side, concerns over long-term
currency weakness may spur Chinese enterprises
to buy overseas assets before the yuan is further
devalued. This may lead to a short-term increase
in outbound direct investments from Chinese
State Owned Enterprises (SOEs) interested in
both mining companies at the later stage of the
production cycle and fixed asset investments
(such as port facilities and railroads) likely to
improve in value over time. As evidenced by

the US$298 million cash investment made by
China’s Zijin in a subsidiary of Canada’s Barrick
Gold Corp.,% and other similar deals, China

still appears willing to make selective—but
significant—bets in the mining sector.

In fact, currency weakness is already spurring
a capital flight from China as high net worth
individuals and large enterprises try to safequard

the value of their assets. In addition to inflating
residential property values abroad, this could also
result in commodity price inflation. According

to Goldman Sachs, net capital outflows in

the second quarter of 2015 alone totaled
US$200 billion. For its part, JPMorgan estimated
capital outflows for the past five quarters at
USS$520 billion.?*

As China struggles to recalibrate amidst this
deep structural downshift, silver linings may yet
appear amidst the dark clouds. This is particularly
true if Chinese investment in the mining sector
picks up. Beyond investing in upstream assets,
Chinese SOEs may also bring their engineering,
construction and trading resources to the table—
resulting in more direct, and more intimate,
working relationships. In the meantime, miners
will need to keep an eye on the macroeconomic
issues driving China's demand profile so they can
more intelligently plan for the future.

Jeremy South, Global Leader Mining M&A Advisory,

Deloitte Canada
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Although the margins of the ‘new normal’
have not been set in stone, miners can
prepare for incipient shifts in a number

of ways.

As early as 2001, when China joined the World
Trade Organization, pundits began anticipating
strong, long-term growth in Chinese demand.
Whilst the country has unquestionably enjoyed
significant growth over the years, it would

have been hard pressed to continue realizing
double-digit growth over time. Companies
seeking to navigate the new normal must now
plan for scenarios in which China is unable to
return to its previous levels of importing and
consuming certain core commodities. Capital
allocation, economic feasibility studies and even
cost management programs will need to be
re-contextualized in anticipation of more limited
Chinese growth rates.

Although investments in programs like AllB,
One Belt, One Road and the building of China’s
megalopolis are not fully realized, mining
companies interested in capitalizing on these
opportunities should determine now how they
plan to position for success. Beyond building

a business case, companies will need to foster
local relationships and develop marketing and
production strategies if they hope to play a

role in these potentially massive infrastructure
build-outs. They will also need to consider the
potential risks associated with this involvement,
including the financial liabilities and geopolitical
complications that may arise from doing business
in some of the countries along the Silk Road.

Natural resources firms are increasingly looking
into how they can leverage Chinese expertise
more systematically. This includes strategic
sourcing arrangements for key operational inputs,
leveraging Chinese design and construction
expertise, turning to China for financing, or
integrating commodity production more closely
with downstream Chinese production. All of this
requires new skills and capabilities that many
miners today don’t have.



What is now being called the “new normal”
represents a structural change in China that
likely translates into a sustained drop in
commodity demand, driving a natural drop
in prices.

In fact, China, the world’s largest consumer of
industrial commodities, is on track to realize
sub-7% annual growth over the near-term. The
country’s purchasing managers index (PMI) fell to
48.7 in July 2015, signaling a market contraction,
whilst the Economist Intelligence Unit (EIU)
forecasts declining industrial production through
2019. As the country’s population ages, China'’s
labor force is also expected to contract.

PRODUCTION CONTINUES APACE

Yet despite these negative demand factors,

commodity production does not seem to be falling

as fast as economic factors would dictate. For

instance, some producers have ramped up output

at existing operations with the goal of reducing
unit costs—a decision supported by weaker
currencies and lower labor costs, which may be
impelling the ongoing production of marginal
assets despite current price signals. Others
continue to produce to generate the cash-flow
they need to pay off debt.

In other cases, majors are producing certain
commodities, like iron ore, in a bid to consolidate
market share. Other commodities with flat cost
curves, like potash, may be subject to similar
market plays, with Belarus’s state-owned
producer, Belaruskali, reportedly running mines at
almost full capacity and aggressively discounting
prices to gain a foothold in the U.S. and China.
This has introduced new supply side dynamics
into the mining industry, as mid-cap producers in
bulk commodities are increasingly edged out of
the market.

ADJUSTING TO THE NEW NORMAL
WHAT GOES DOWN MUST COME UP

Australia’s take or pay obligations are also
contributing to over-production. Companies on
the hook for massive infrastructure fees are finding
that it may be cheaper to continue producing than
to pay penalties for reduced port or rail usage.

Yet another factor is the cost of rehabilitation.
Rather than incurring the prohibitive costs
associated with shutting down older mines, some
companies are continuing to produce or putting
mines into care and maintenance in the hope that
a price recovery may make currently uneconomical
reserves more viable.

Chart 2: China economic growth forecasts
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Chart 3: China’s long-range growth and productivity forecasts
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It doesn't help that the supply and demand
numbers out of China remain opaque. In

recent years alone, China has revealed excess
reserves of aluminum, thermal coal, gold and
copper—contributing to an oversupply that has
often worked in its favor by keeping commodity
prices depressed.

THE EXPLORATION DILEMMA

With excess supply flooding the market, concerns
around future supply shortages seem premature.
However, given the production timelines required
by the mining sector, long-term thinking is a
must. Exploration is the lifeblood of a business
based on finite resources. Unfortunately,
investment in exploration remains subdued.
According to SNL Metals & Mining, global
exploration spend declined 26% in 2014, with
budgets falling to US$11.4 billion compared to a
peak of US$22 billion in 2012.2°

The need to position for growth becomes
even starker when you consider the difficulties
associated with finding high-grade assets in
stable regions. Companies that don't take

the opportunity to stake early claims will find
themselves competing for key reserves once
markets turn, hampering their long-term
prospects and profitability.

BUYING FUTURE TROUBLE

As the project pipeline dwindles, mining
companies will be increasingly harried to meet
future demand. A fragile outlook for the world
economy aside, the big macro themes that
underpin long-term mining forecasts are still
holding up. Urbanization rates are rising, as is
infrastructure development. In fact, between
2008 and 2017, infrastructure spending in
emerging economies alone is expected to total
US$21.5 trillion.2

At the same time, growth in India and countries
across Southeast Asia could arguably offset
slowing demand from China.

As an oil importer, India has seen an economic
boost, further supported by a reform-minded
government that has begun to open markets.

In addition to making strides to reduce its
budget deficit, the country introduced several
pro-business measures and plans to revive stalled
infrastructure projects and reinvigorate the
manufacturing sector.

To realize these ambitions, India will need to
address its chronic infrastructure bottlenecks,
improve productivity, raise skills and reduce

red tape. Also key is creating the right policy
environment and incentives to attract foreign
capital. Since taking office, Prime Minister Modi
has spent much of his time overseas, in an effort
to improve India’s perception as a destination for
foreign investment.

Assuming the necessary institutional,
infrastructure and investment reforms take place,
India’s growth may well eclipse China's. The EIU
is currently forecasting real GDP growth in India
of roughly 6.4% over the next decade—almost
double the expected annual growth rate of China
over the same period.?’ By 2030, the country's
population is expected to overtake China’s,?®
spurring the need for massive infrastructure
development that could well boost demand
for—and prices of—the commodities needed to
support economic growth.

Other countries in Southeast Asia are also
marking fairly rapid growth. Over the next five
years, GDP in the Philippines is expected to grow
at 6%, whilst Cambodia, Myanmar and Vietnam
post growth in excess of 7%.2° Additionally,
non-OECD growth forecasts through 2019
remain optimistic relative to OECD growth.

These factors are creating an odd paradox
for miners, who will need to slow production
over the short-term whilst maintaining the
long-term pipeline.
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THE COPPER CONUNDRUM

As the classic bellwether commodity, copper
often serves as a proxy for larger economic
trends. So the fall of copper prices to

their lowest level since the global financial
crisis likely points to a period of ongoing
market turbulence.

What's surprising about this slump is that
copper still seems to have strong long-term
fundamentals. The commodity continues

to face deep-rooted structural supply
constraints. World production of copper grew
by only 0.8% in 2014* due to a number of
delayed copper project start-ups, unexpected
production outages, falling ore grades,
water and power shortages, higher stripping
ratios and cuts in exploration budgets. These
conditions prompted Chile to reduce its
copper production forecasts for 2015 from 6
million tons down to 5.94 million tons.>'

Similarly, whilst the global copper market
was running at a surplus for the first half of
2015, analysts were predicting a return to a
net deficit position even before Glencore cut
production at its African mines. Following
that announcement, Citigroup tripled its
deficit forecast for 2016 to 284,000 tons.3?

Yet, despite these supply side dynamics,
copper’s rally remains sluggish. Sliding
Chinese demand is at least partly to blame.
As construction, auto production and
infrastructure spending falls, China’s copper
demand growth may drop to 4.9% in 20153
fueled, at least in part, by the challenges
faced by China’s much-anticipated state
electricity grid infrastructure development
projects—ranging from project delays and
financing issues to political constraints.

At the same time, London Metals Exchange
(LME) inventories are rising, as are bonded
warehouse stocks inside China. And some
wonder what impact copper recycling is
having on the markets. The uncertainty at the
centre of the calculations, however, is China's
unreported copper inventories—which could
amount to hundreds of thousands of tons.?*

For Chile, the world'’s largest copper
producer, the implications are dire. Miners
that operate in the country already face
amongst the world’s highest wages, coupled
with significant declines in productivity.
Competition over natural resources, along
with rising environmental activism, is resulting
in social unrest and sparking violent—and
sometimes fatal—protests. The viability of
Codelco, the country’s state-owned producer,
is even at risk: if the company fails to expand
its existing operations by 2023, its production
could fall by half, putting it on the path to go
under by 2030.%® In response, the country’s
finance minister has already indicated

that Chile may need to borrow money on
international markets.

Despite these challenges, copper remains
central to the world’s largest developing
economies—including China and India.
Declining grades, stubborn cost levels, supply
reductions and a lack of new capital to drive
exploration and development all point to a
price response in the near to medium-term,
especially as planned global infrastructure
projects come to fruition. If copper does test
the US$4.00 price level, producers will need
to position appropriately for this recovery
sooner rather than later.



STRATEGIES THAT BUCK THE TREND

As miners wait out commodity market
gyrations, there are several strategies they
can adopt to prepare for the ‘'new normal’:

GET AGILE

With the lack of transparency around global
supply and demand factors, companies need a
higher degree of flexibility than ever. The aim

is to hone the agility to scale production, labor
and other inputs and outputs up or down in
response to shifting economic trends. Predictive
analytics can help organizations in this regard
by identifying external events that may shift
commodity market fundamentals.

GO MODULAR

Rather than thinking in terms of large expansion
projects, miners may be able to reduce the
costs of exploration by using modular, highly
automated designs to bring on new capacity in
smaller increments. By buying flexibility, modular
designs provide option value.

BLINK

The mining industry unquestionably understands
that reducing production should help to shore up
commodity prices. Individual miners, however,
have been refusing to take the lead for fear of
getting pushed out of the game entirely. In some
ways, miners are playing a sector-wide game of
chicken, with everyone hoping someone else
will blink first. Whilst not universally applicable,

it likely follows that companies will ease back on
production in an attempt to bring balance back
to the market rather than waiting to be pushed
against the wall.

PARTNER

Although the appetite to explore has dwindled

in recent years, miners may be missing a window
of opportunity if they don't take action soon. By
partnering with juniors that currently hold large
unexplored or unutilized mining reserves, cash
flow positive companies may be able to explore
at lower costs than in the past, potentially
resetting a portion of their cost base. Other
partnership models include Rio Tinto's recent
move to provide junior miners with access to its
resource assessment technology in an effort to
help them identify the best greenfield exploration
projects. Although this initiative alone will not
alter market dynamics, it does represent a step in
the right direction.
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THE SHIFTING GLOBAL ENERGY MIX

Given the mining industry’s extended cycle
times, companies regularly look for insight
relative to long-term commodity demand
patterns. One area that may require more
concerted focus relates to the shifting global
energy mix.

In many ways, this discussion both begins and
ends with the outlook for thermal coal. On the
one hand, the extent to which societies appear to
be embracing renewable generation is catching
many people off guard. The environmental issues
raised by burning coal are prompting countries
across the world to explore a wide range of
alternative energy generation options—from
nuclear and gas to solar, hydro and wind power.

China’s consumption of thermal coal, for
instance, fell 3% in 2014, despite a 3.8%
increase in electricity output.® In its bid to
reduce greenhouse gas emissions by up to
65% from 2005 levels, the country plans to
increase its share of non-fossil fuels to 20%
of its primary energy consumption by 2030.%’
These are significant indicators given China’s
historical role as the world's largest coal
consumer (see chart 7).

Alternative power sources are expanding to
bridge the gap. Beyond signing mega contracts
with global LNG suppliers and developing

domestic gas supply, including shale, China is
investing billions of yuan to fund clean energy
production. Already, China plans to increase
installed capacity of wind power from 96GW
to 200GW, and of solar power from 28GW to
roughly T00GW. It also plans to use natural
gas for more than 10% of its primary energy
consumption by 2020.3 And China is not alone.
In 2014, new installations of renewable power
plants surpassed 100,000 megawatts

of capacity.®

None of this is good news for coal producers.
Whilst the fall in producer currencies and

lower oil prices have given the industry some
unexpected relief, these cost tailwinds are
providing incentives to increase output at a time
when producer discipline is essential if global
thermal coal markets are to return to balance.
Despite China’s decision to restrict imports, coal
demand is not the real problem. The issue is
excess supply.

According to Deutsche Bank’s supply/demand
models, thermal coal is running a 30 million ton
(mt) surplus, which is expected to rise to 68mt
in 2018.40

These factors have some people predicting

an imminent demise for coal. Certainly, junior
coal miners are taking the brunt of this impact,
with a high percentage of the sector battling
for survival.

Chart 7: Evolution of global coal consumption by major coal-consuming countries/regions (1973-2013)
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Chart 8: Global thermal coal market balance
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On the other hand, most major energy
forecasters agree that coal will remain a critical
component of the global energy mix for years to
come. According to the U.S. Energy Information
Administration (EIA), fossil fuels will continue

to supply nearly 80% of world energy use
through 2040.4" Looking at electricity alone—
which the International Energy Agency (IEA) says
will remain the fastest-growing final form of
energy worldwide—by 2040, 56% of power will
still come from fossil fuels, with coal accounting
for 31% of the mix.*

Whilst coal is predicted to lose market share to
natural gas and renewables, dropping to roughly
20% of the total global energy mix by 2040,4 it
is not yet on the way out. In fact, global demand
for coal is expected to rise to nine billion tons by
2019, growing by an average of 2.1% per year.*
Energy shortages in countries across Africa, Asia
and South America—coupled with an anticipated
40% spike in global energy use by 2040%*—may
also boost demand for fossil fuels.

There are questions, too, as to whether China
can truly afford to stop burning coal at its
intended rate. Pollution is a critical issue, but
power shortages would cause considerably more
social backlash. This may explain why the IEA
forecast China’s thermal coal demand to grow
to nearly half a billion tons by 2019.4 Despite
China’s efforts to moderate its coal consumption,
it will still account for 60% of demand growth
during the outlook period.#’

These demand factors also hinder efforts to
curb the production of coal. Whilst countries in
developed nations are adopting environmental
agendas to reduce reliance on coal, coal
production in countries with less stringent
regulation may rise apace to meet global
demand. This speaks to the imperative for the
ongoing refinement of carbon capture and
sequestration (CCS) technologies and other
solutions that could reduce the environmental
impact of coal-powered generation. Although
many argue that the economics of clean coal
technologies do not work, new coal-fired power
plants currently being built promise to reduce
carbon emissions by up to 20%.®
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Yet, whilst the demise of coal may be premature,
the move to alternative power sources is
inevitable. Natural gas, which currently accounts
for roughly 20% of the global energy mix,* is
expected to account for 25% of global energy
use by 2040, surpassing coal.®®

Similarly, nuclear power is enjoying a global
resurgence, with installed capacity set to grow by
60% to 2040.>" Whilst nearly half of the world’s
current operating reactors will need to be retired
by that date, over 60 new reactors are under
construction in 15 countries.>

Although some uranium producers are struggling
to realize a profit at current prices, several low
cost U.S. producers have signaled an intent to
ramp up if uranium spot prices hit US$50/1b. With
demand for nuclear rising, Macquarie forecasts a
gradual price increase to US$53/Ib through 2019,
ultimately rising to US$60/Ib over the long-term.=

Edith Alvarez, Mining Leader,

Deloitte Argentina

Additionally, the renewables genie cannot be
put back into its bottle. Perhaps, like exponential
technologies, renewables have not yet hit

their full growth stride (much like the shale

gas revolution in the U.S. seemingly took the
world by storm). Although renewables currently
account for only 3% of the global energy mix,
that number is set to rise to 8% by 2035.%
Notably, renewables’ share of power generation
is expected to grow from 21% in 2012 to 33%
by 2040, overtaking gas as the second-largest
source of generation in the next few years and
surpassing coal as the top source after 2035.%

As it does so, the need to address intermittency
should lead to an increase in demand for
commodities used in battery storage. Lithium
and graphite, used in lithium-ion batteries, would
be the initial beneficiaries. Yet, as researchers
aim for battery improvements, other metals will
benefit too. These include manganese, nickel
and cobalt, which are already being added

to lithium battery electrodes in an attempt to
increase energy density; zinc, which is being used
to create container-sized batteries for storage;’
and aluminum, which is being tested in new
aluminum-ion battery technology.®

Although the market for these metals does not
approach the size of the coal market, it is by no
means insignificant. According to Citigroup, by
2030, the global battery storage market could
be worth more than US$400 billion.>® Beyond
providing storage for utilities, these batteries will
also be increasingly in demand from a growing
electric vehicle market, which reached 665,000
electric cars, 46,000 electric buses and 235
million electric two-wheelers in 2014.°

As these forces continue to alter the make-up of
the global energy mix, mining companies should
likely consider whether—and how—they may
want to shift their asset portfolios in response.



THE OTHER ENERGY CONVERSATION

In the mining sector, no conversation about
energy is complete without considering

the role of energy costs within a mining
operation. When considered as a portfolio
that incorporates diesel, heavy fuel oil, grid
electricity, gas, LNG and other sources,
energy can represent up to 30% of a mining
company'’s total operating costs. Historically,
miners have taken a very fragmented view of
energy consumption, which has hampered
their ability to reduce costs across the board.
With today’s low oil prices, however, and
markets in excess supply, the timing is ripe
to consider opportunities to get these costs
under control.

A range of strategies exists to help miners
achieve these goals, such as:

+ Assessing the company’s overall energy
portfolio to identify ways to optimize both
supply and demand factors before the
inevitable rise in prices occurs

* Exploring new technology advances
including small-scale LNG facilities that
make this fuel source far more accessible,
new engine technology that allows
companies to substitute diesel for LNG
on their haul trucks by running dual fuel
systems and solar technology that creates
new opportunities for remote locations

» Re-evaluating financial hedging strategies
(particularly if currently on the wrong
side of fuel price hedges) and looking
for opportunities to deploy physical or
technology hedges that may give the
company greater fuel flexibility

« Using scenario planning to assess
uncertainties in the global energy mix and
the range of outcomes for energy prices

As the global energy mix shifts, and
technology continues to advance, miners
should be prepared to take advantage of
emerging opportunities to control their
energy costs.




STRATEGIES THAT BUCK THE TREND

As the global energy mix changes, miners
will need to respond with short-, mid- and
long-term strategies.

FOLLOW GLOBAL DEMAND

Over the short-term, coal producers may be
able to maintain market share by focusing

on countries where coal remains in demand.
Over time, however, pure play coal producers
are likely to suffer if they fail to consider
diversification strategies.

DIVERSIFY

As the global energy market shifts, mining
companies will need to keep pace by considering
the full range of market angles. As new
technology demands expand, this will open

up opportunities for commaodities in related
industries, including lithium and/or other metals
and minerals used in battery storage, solar panels
and wind turbines.

RE-EVALUATE ENERGY STRATEGIES

As the energy mix shifts, companies will need

to take steps to optimize what is currently a
significant input cost into the business. This
should include gaining an understanding of their
baseline performance, developing a long-term
energy strategy and optimizing a wide range of
demand and supply side factors in an effort to
change their performance.

THINK THROUGH CARBON PRICING

Whilst many miners voluntarily report their
carbon emissions, governments around the world
remain focused on meeting their long-term
greenhouse gas reduction targets. This is leading
to an inevitable focus on carbon pricing and
carbon taxes. As miners develop their long-term
energy strategies, they will need to determine
how their processes must change if carbon
pricing reporting becomes mandatory rather than
a voluntary disclosure.




When it comes to stakeholder engagement,
miners have traditionally found themselves
between the proverbial rock and hard
place. Reconciling the often competing
needs of governments, local communities,
non-governmental organizations (NGOs),
employees and regulators—whilst

still delivering return on shareholder
investment—nhas become a balancing act of
huge proportions.

Despite the recent ills in the mining sector, many
governments have not softened their stances
around resource nationalism. In most jurisdictions,
mining companies continue to struggle to obtain
environmental and other approvals, adhere to

a range of beneficiation regulations and remit
sometimes excessive taxes, royalties and fees. At
the same time, the cost of bureaucracy is taking
a toll on corporate profits. In a recent report,
Deloitte estimated that compliance with public
sector rules in Australia alone translates into a
AUD95 billion price tag for the economy.®°

Whilst governments are typically motivated by

the need to maintain national revenues, their
tactics are leading to detrimental results—not
only to mining companies, but to economic health
as well. Mongolia, for instance, saw its foreign
investment plummet from US$4.5 billion in 2012
to US$S400 million in 2014 largely due to a long-
standing dispute between the country and Rio
Tinto over the Oyo Tolgoi mine.®?

Pressure from other stakeholder groups is also
mounting. Community expectations can no longer
be met with lump sum cash payments, sports
stadiums or water pumps. With each passing

year, communities are seeking more meaningful
outcomes—and are withholding consent when
companies fail to accommodate their needs. This
is also taking a financial toll. Researchers found
that mining projects with capital expenditures of

ENGAGEMENT PARTY
CHANGING THE NATURE OF
STAKEHOLDER DIALOGUES

between USS$3 to USS5 billion can incur weekly
losses of roughly US$20 million due to delayed
production caused by community opposition.

For their part, NGOs, special interest groups and
activists have more tools in their arsenal than
ever before. Increasingly, these organizations
work to sway public opinion through online
communications such as, social media and
campaigns geared to go viral. As activist
organizations become more vocal, and more
organized, they are able to exert greater
pressure on both governments and communities
considering mining project approvals.

Disputes between miners and labor also remain
rife in certain jurisdictions. Although by no means
universal, some countries’ citizens continue

to perceive mining companies as foreign-

owned conglomerates bent on colluding with
government to exploit local labor and steal

the country’s resources. It doesn’t help that
mining company taxes do not translate into
direct infrastructure investments, making it
difficult for many stakeholders to understand

the real contribution miners are making in their
communities. Add in recent profitability challenges
that have led to mine closures and staff layoffs,
and you get a volatile situation—resulting in
strikes, protests, riots and violence.

Country: Get out of your own way, the total

In Deloitte Australia’s report, Building the Lucky

cost of red tape in Australia rises to AUD249
billion when you add in the time required for
employees to comply with rules and regulations
that the private sector imposes on itself. All
told, self-imposed rules cost AUD21 billion a
year to administer and generate a stunning
AUD134 billion a year in compliance costs.*"
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A NEW CONVERSATION

Miners interested in reclaiming their license to
operate are coming to realize that a new form
of stakeholder engagement is needed—one
that balances the demands of multiple groups.
The concept of “return to shareholder, return

to country, return to citizen” is relevant here.
Rather than simply reporting the amount of
money spent on taxes and community initiatives,
companies should aim to track and report on
the impact they are having on each stakeholder
group—not only shareholders, but governments,
communities and employees as well.

At a country level, for instance, miners can show
how their activities and investments contribute
to GDP, economic transformation and job
creation. At the community level, they could
report on outcomes such as number of university
bursaries funded or the number of citizens
connected to fresh water. From an employee
perspective, they could track the percentage of
employees living in houses with running water
or who have been given access to training or
apprenticeship programs.

“Miners are great at reporting how much

28

they spend as an industry, but they don't

think about the impact they're making
on the broader system. If we can align
our investments with the long-term

needs and interests of our stakeholders,

it would go a long way towards
changing the nature of our dialogue.”

Andrew Lane, Mining Leader,

Deloitte Southern Africa

Although this sounds vague, it is being applied
by many companies to great effect. For example,
in working with local First Nations communities,
one Canadian mining company learned that the
most effective community wellness metrics tied
to outcomes such as the percentage of young
people who speak their native language, having
less crowded homes, the rate of people who
seek pre-screening for cancer (which shows
higher awareness of health and wellness) and the
species that can still be found in their traditional
hunting grounds.

Other creative metrics could include: the growth
and profitability of local suppliers; the training
opportunities made available to employees;
improvements in literacy and secondary

school completion rates; the percentage of
children completing traditional or spiritual
education programs; and even improvements

in softer measures, such as work ethic or
employee satisfaction.

If mining companies can start aligning their
investments with the underlying and long-term
needs of their disparate stakeholders, and
further explore the concept of shared value—
which demonstrates the interconnectedness

of corporate competitiveness and community
prosperity—they could earn not only the license
to operate, but the license to grow.



RECONCILING DIFFERENCES

One of the factors that often spurs tension
between mining companies and local
stakeholders revolves around competition

for scarce resources. In many mining regions,
there is insufficient power to meet the needs
of both industry and local citizens. Similarly,
land rights are coming into dispute, with local
communities loath to relocate or give access
to traditional hunting grounds.

The same is true of water. In some regions,
governments have put mining projects

on hold in light of concerns around the
impact they were having on the quality
and availability of local water resources.

In other regions, governments are trying

to limit water rights previously granted to
mining companies. This issue only promises
to escalate. According to a recent Moody's
report, 70% of the mines of the ‘big six’
diversified miners are located in countries
already under significant (56%) or moderate
(14%) water stress.®*

To address these issues, some mining
companies have built their own power
stations to meet their operational demands,
with spillover generation made available to

Chart 9: Water scarcity around the world

local communities. In addition to traditional
generation, companies are also exploring the
feasibility of renewable generation, investing
in solar and wind projects as a way to meet
their energy needs. Similarly, despite the

high price tag, several projects are already
underway in Chile to build desalination plants.

Notably, these very investments can help
miners refine their negotiations with local
communities and governments around access
to scarce resources. Once alternative power
facilities are built, for instance, they can be
relinquished to local communities at the

end of the mine’s life without the burden

of significant maintenance and operational
costs typically associated with conventional
generation sources.

To identify these win-win solutions,
companies must be willing to deploy
technologies that minimize water and power
usage. They must also think beyond the life of
the mine. By creating these honest dialogues
with communities early on, rather than simply
engaging in stakeholder consultation, miners
can position themselves to actually earn free
and informed consent.

M Low risk (0-1)

W | ow to medium risk (1-2)

B Medium to high risk (2-3)
High risk (3-4)
Extremely high risk (4-5)
No data

Source: World Resources Institute, Freshwater Sustainability Analyses: Interpretive Guidelines, November 2011



STRATEGIES THAT BUCK THE TREND

It takes time to build consensus. Here are
some ways to get started now:

GET SERIOUS ABOUT SOCIAL

Although mining companies rely on some social
media to engage with stakeholders, they are

not on the forefront of emerging trends. This
puts them at a disadvantage to organizations
capable of mobilizing full-scale social media
campaigns to back up their protests and
concerns. It's time for miners to get more active
in this space by using social media to engage
directly and share targeted information with their
various stakeholders.

LISTEN CAREFULLY

Beyond using social media platforms to
communicate with stakeholders, miners

should also leverage data analytics and ‘social
listening” tools to track what is being said about
their organizations in real-time. By alerting
companies to reputational risks, community
concerns or patterns that may signal social
unrest, social listening provides companies with
an early warning system that allows them to
respond proactively.

DEMONSTRATE COMMITMENT

Stakeholder management is rarely confined to
negotiations with one or two discrete groups.
More often, there are layers and sub-layers of
decision makers, influencers, protagonists and
antagonists that must be managed. To create
win-win platforms that align miners with this
complex web of stakeholders, companies
must demonstrate a high level of commitment
by engaging senior executives—right up to
the CEO—to play key roles in stakeholder
engagement and solution identification.

EXPAND THE DIALOGUE

Once miners come to understand individual
stakeholder needs, it makes sense to hold
dialogues across an entire mining cluster.

By collaborating with employees, suppliers,
government ministries, citizen groups, advocacy
organizations, and even secondary and tertiary
businesses, companies can expand the set of
potential compromise outcomes that might meet
the needs of typically divergent local groups and
co-opt the entire universe of stakeholders into
the solution-seeking process.

HELP INFORM NATIONAL
MINE STRATEGIES

Governments eager to attract mining investment
without alienating either corporate or community
citizens would likely welcome input from industry
stakeholders as they work to structure effective
national mine strategies. Mining companies have
a role to play in this regard as governments seek
direction around policy.

WALK AWAY

Although few mining companies are willing or
able to abandon viable projects, unreasonable
pressures exerted by regulators or other
stakeholders could tip an otherwise feasible
project into the red. Mining companies capable
of responsibly walking away from projects that
no longer promise to deliver a solid business
benefit would send a strong message to
governments and local communities on what
they potentially stand to lose by adopting an
intransigent anti-mining stance.
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Weak earnings growth, caused in part by
commodity price woes, continues to affect
mining industry valuations. As of October
2015, the global mining sector was trading
at a price/earnings multiple below the
healthcare and retail sectors, although its
performance relative to the telecom, banking
and industrials sectors was much improved.

Despite this apparent recovery, companies across
the industry are struggling. Roughly 10% of global
gold mines® and a “significant portion” of met
coal mines®’ are running at loss. Thermal coal is
caught in a similar downward spiral, with 80%

of U.S. production, 16% of Australian production
and 19% of Indonesian production uneconomic

iz’ THE CAPITAL CRISIS
STARVED OF FINANCE,
MINERS STRUGGLE TO SURVIVE

at current spot prices.® This is exacerbated by
declining coal use in China and a large uptick in
domestic capacity, notably in Western China. The
vast majority of China’s iron ore producers are
also operating in the red,® although low seaborne
prices have helped the domestic steel market.

Industry debt burdens have spiraled out of control
as well. As of the end of 2014, large metals and
mining companies held over US$690 billion of
net debt, an amount equivalent to 64% of their
combined market value.” This is spurring a range
of measures to get debt under control, from
Glencore’s move to pay off debt by selling US$2.5
billion of new shares’" to Barrick Gold's plans to
reduce debt by US$3 billion by cutting capital
spending and selling assets.”

Chart 10: Global industry price multiple comparisons
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“As funding dries up, miners are being driven out of the industry. More
worrisome is that no one seems to know how to solve the financing problem.
What happens when large miners run out of cash reserves? What happens if
the exploration model is irrevocably broken? How do we revive equity interest
in the sector? If the industry is to thrive, we need answers to these questions.”

Tim Biggs, Mining Leader, Deloitte UK
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Chart 11: Traditional vs. new financing options*

Example: $1B capex (company with $75M market cap)

“o'd“ SsOOM

l

"'Project finance"

l

Corporate equity issuance

HNC”»H SZOOM

l l !

Lo I

Bridge loan/ Project Offtake EPCM Equipment  Stream PE Corporate
WC loan finance contract ~ finance investment equity
(aggregate) issuance

*Usb

Source: Deloitte Canada

CAPITAL FLIGHT

Amidst this distress, capital continues to flee the
sector. Many traditional lenders disappeared
after the Lehman crisis, and the few groups
that remain have been largely inactive. For their
part, investors are diverting funds to industries
that promise more stable, quicker returns. Even
large-cap companies are feeling the pinch,
leaving juniors deeper in the lurch. Many junior
miners are fighting for survival, trying to feverishly
adapt—like plants in the desert, waiting for the
rains to arrive.

As a lifeline, companies have turned to a range of
alternative financing vehicles, including offtake-
related financings and royalty structures, such

as streaming (see chart 11). Yet these solutions
create concerns of their own. For instance,
miners that enter streaming arrangements
essentially sell their production forward at a
discount to current commodity prices—and are
on the hook for as many years as it takes them to
deliver those production targets, often selling the
upside that equity investors are counting on.

Unfortunately, given the lack of funding sources,
miners can't afford to be too choosy. Institutional
funds continue to bypass the sector, whilst the
much-hyped private equity wave has yet to invest
meaningful dollars. Companies are floundering

in their efforts to attract risk-averse investors

to the industry. Any capital returning to the
sector is likely to be commodity-specific, which
could potentially favor commodities such as
copper, zing, potash, gold and uranium. In other
cases, however, existing players will be forced

to consolidate and junior explorers may fade
away—crippling the long-term prospects of the
mining industry.



STRATEGIES THAT BUCK THE TREND

With lack of access to traditional sources
of funding, many miners are exploring
alternatives such as offtake deals, royalty
and metal streaming arrangements, and
equipment financing. Here are some other
solutions to consider.

FIND UNLIKELY PARTNERS

Some miners are turning to Asian engineering,
procurement and construction (EPC) firms to fund
and build their mine projects. In exchange for
winning a contract, these EPC groups will take
equity stakes or bring along banking partners
to provide debt funding. Other companies are
turning to pension plans to fund infrastructure
projects, such as solar or wind power stations.
Financing is tied to the mine’s guaranteed
demand over a set period of years, with excess
power being sold back to the grid once mining
is complete.

COMMERCIALIZE DORMANT ASSETS

In an effort to earn alternative revenue streams,
some miners are considering the viability of
commercializing dormant assets, from property
holdings to equipment. Ideas include sharing

or subleasing office space; converting land to
alternate uses; or renting out capital equipment.

COLLABORATE

Beyond sharing talent and infrastructure, juniors
may be able to access financing by pooling
together to reduce their individual administration
costs. Although the concept is growing,
companies could arguably create consolidated
exploration funds that pool their best resources
(people, tenements, techniques and processes)
in a bid to attract equity capital by offering
investors a well-governed, diversified exploration
investment vehicle, rather than continuing to

list individually.

REDUCE DEBT LEVELS

In an effort to restructure or reduce high debt
loads, some miners are issuing notes to improve
their financing terms, selling off parts of their
portfolios and undergoing deep cost reduction
efforts to free up capital that can be used to pay
off debt and meet interest payments.

CONSIDER CROWDFUNDING

In 2014, global crowdfunding campaigns raised
US$16.2 billion.” Whilst mining is not likely to be
a hot sector of crowdfunding, miners capable of
telling a compelling story or coming up with an
innovative offering could attract funds through
these increasingly-popular platforms.

SEEK GOVERNMENT FUNDING

In various jurisdictions around the world,
government and/or export credit agencies
make funds available to companies that meet
specific criteria—such as those that export a
certain volume of goods internationally or those
willing to purchase domestic mining equipment
and supplies.

Tracking the trends 2016



A TAXING TIME FOR MINERS
A GLOBAL TAX RESET CHALLENGES
YESTERDAY'S TAX MANAGEMENT

With corporate social responsibility
squarely in the spotlight, tax has become
a favored media topic in recent years.
Exposés of companies that have used tax
shelters, highly technical interpretations,
hybrid instruments and transfer pricing
mechanisms to purportedly avoid paying
their fair share of tax have resulted in both
reputational and financial repercussions.
Although miners, unlike many technology
companies, embed their businesses in

the countries in which they operate, they
still find themselves subject to growing
scrutiny—nor are they exempt from the
rash of regulations and treaty changes that
are now altering the global tax landscape.

The single biggest development mining
companies will need to come to terms with
are the OECD and G20 initiatives to address
what is deemed to be inappropriate tax
management. The 15 base erosion and profit
shifting (BEPS) action items endeavor to ensure
that participating countries adopt a coherent
approach relative to specific tax-related issues.
To do so, they reset a number of technical
points and aim to increase transparency with
the goal of creating a balanced international tax
approach. In doing so, however, they promise
to fundamentally change the tax implications
associated with a range of activities, such as
commodity trading, procurement structures,
controlled foreign companies and interest
deductions, to name just a few.

Although BEPS focuses on a number of specific
issues, it is broadly accepted that it will have
far-reaching consequences as tax scrutiny
heightens on many fronts. Mining companies
should expect a strong focus on tax compliance,
substance and transfer pricing—and may face
challenges related to their historical investment
and trading structures, which have been
developed over decades.

At the same time, country-by-country
reporting—which will become mandatory for
fiscal years ending December 31, 2016—will
require companies to use a standard format
to disclose more information to more tax
authorities than in the past. The nature of
this standardized reporting is uncharted in
the context of mining and will likely present
new challenges to companies that operate in
multiple jurisdictions. It also raises concerns
around what revenue authorities will do with
the plethora of new information they collect.



As transparency becomes the new norm,
and the scrutiny of tax authorities rises,
companies will need to reassess their tax
management increasingly in the context of
good tax governance.

Although certain BEPS requirements—like
country-by-country reporting—will only apply
to multinational corporations with revenues

in excess of 750 million euros, the majority of
the changes will impact all companies. This
leaves miners with less than one year to lay

the groundwork for compliance. In fact, some
countries have already injected BEPS-related
principles into their tax provisions, whilst others
have stepped up tax scrutiny and audits.

BUSINESS UNUSUAL IN THE
CURRENT TAX WORLD

Notably, non-OECD countries are also
tightening their tax laws, with new rules being
enacted in various countries. Whilst certain
changes are arguably being made in line with
the anticipated BEPS changes, others attempt
to alter what may be perceived as overly-
beneficial dispensations towards mining.
Countries embarking on tax changes include
China, the Dominican Republic, El Salvador,
Indonesia, Kenya, Malaysia, South Africa,
Ghana, Taiwan and Thailand. Many countries—
including Peru, Russia and Venezuela—are

also attempting to crack down on perceived
tax offenders, whilst introducing very technical
changes to a variety of tax provisions.

Tax authorities are also engaging in more
aggressive audits across the board. And, of
course, these changes are taking place amidst a
tax climate that is often unfavorable to miners.

Whilst BEPS and related global legislation does
not single out the extractive industry, it does
play into the nationalist stance governments
have exhibited to miners over the years. That
may explain why these rules are triggering
some concern that jurisdictions hungry for

tax dollars may use corporate disclosures

to reallocate profits to local companies—
triggering higher local taxes and potentially
resulting in double taxation. Concerns around
information leakage are also rife, driving
companies to consider their tax disclosures as
public documents even if they are not currently
intended as such. Given these trends, tax issues
will likely move up mining company agendas,
making their way into the C-suite.

"With global tax issues back in the press,
mining companies are once again under
scrutiny for their tax affairs. This will impel
miners to base future investments on three
main factors—a country’s geology, its
political stability and its tax policy.”

James Ferguson, Global Mining Tax Leader, Deloitte UK

Tracking the trends 2016 35



STRATEGIES THAT BUCK THE TREND

With long-standing tax rules in flux,
mining companies will need to take steps
to adhere to and understand the evolving
tax environment:

UNDERSTAND THE IMPACT

Given the potential impact of new tax rules on
earnings, companies should aim to understand
the financial implications in advance. Assessment
tools such as heat maps can flag the effect of the
tax rules on a company'’s corporate structures,
operations, financing activities, sales and supply
chains, positioning them to proactively adapt to
a changing tax environment. Early assessments
have proven a key enabler for companies to
approach these changes in a coordinated and
structured manner.

ASSESS THE COMPANY'S STRUCTURE
AND VALUE CHAIN

As multinational mining companies come under
more intense scrutiny by various tax authorities,
they may need to reconsider their operational
and corporate structures related not only to
sales and procurement, but also to how they use
people and processes. Acting now will position
first movers to better navigate the changing

tax environment.

TAKE A FRESH LOOK AT THE
COMPANY'S TAX MANAGEMENT

As the global focus on tax rises, companies may
need to reconsider their current tax governance
and tax management structures. For miners, this
means adopting a tax management approach
flexible enough to apply in both local and global
environments. Whilst many of the changing

tax rules apply predominantly to a company’s
financing structures and internal group
transactions, this represents a good opportunity
to review their entire tax management
environment. With tax reform on the horizon,
the time may be ripe for companies to revisit
their entire tax structure to ensure it continues to
reflect their strategic priorities and organizational
risk tolerances.

ENGAGE

As the regulatory landscape becomes increasingly
complex, mining companies of the future may
need to proactively engage governments—and
specifically finance and tax authorities—to
navigate the changing environment. Companies
that consistently engage these key stakeholders
in a constructive manner can realize tangible
advantages, particularly where tax rules related
to stability or production agreements threaten

to change.



THE M&A PARADOX

Although industry watchers have been
predicting a pick-up in mining M&A for several
years, M&A deal values and volumes continue to
disappoint. Whilst there are many factors that
support a resurgence in deal flows—including
finance-starved juniors looking for a lifeline,
cashed-up mid-caps scouring the market for
value, private equity firms with money to spend
and distressed assets available for the taking—
risk aversion continues to prevail.

Although many juniors are merging with one

another to preserve precious cash balances, the most
active deal flow in recent years has still come from
divestments and rescue-type deals, often with minimal
cash changing hands. Diversified miners seeking

to reduce their debt loads, simplify portfolios and
generate additional cash to offset underperforming
investments are selling and spinning off a range of
non-core assets—whilst trying to retain marquee
assets wherever possible.

Be that as it may, both the hesitance to buy and the
inclination to sell are still largely driven by shareholder
pressure or the need to trim debt levels in today's low
commodity price environment. Investor expectation
for short-term returns is fueling many divestments,
whilst the need to deliver on progressive dividend
policies is diverting funds from potential acquisitions—

The irony is that this is probably an ideal time for
miners to be making acquisitions. With a plethora
of distressed assets hitting the market, coupled with
divestments from the majors, buyers that strike whilst
the iron is hot could acquire uncontested assets.
This may explain why some miners are looking at
acquisitions that can help them drive local scale. In
fact, a range of counter-cyclical opportunities are
currently available to miners with cash flow and
balance sheet capacity. Conversely, those trying to
time the bottom of the market may find themselves
giving up any gains from lower valuations to higher
prices spurred by competitive bidding.

To complicate matters, acceding to investor sentiment
now may hamper companies’ ability to meet future
shareholder expectations. That may explain why some
majors are now turning to streaming deals and other
tactics to reduce dividends and trim debt. After all, at
some point, shareholders will begin to wonder how
miners plan to fuel future growth. With assets earning
sub-standard returns and investment in exploration
and project development slowing, M&GA may present
a compelling answer for mining companies prepared
to grow by acquisition.

Chart 12: Sell-side global mining deals since January 2012,
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STRATEGIES THAT BUCK THE TREND

By taking a strategic approach to M&A,
mining companies may be able to seize
unexpected opportunity. Consider
these suggestions:

BUY COUNTER-CYCLICAL

Despite the imperative to focus on costs and
productivity, mining companies must also lay
the groundwork for future growth. Companies
prepared to engage in counter-cyclical M&GA
today may reap long-term rewards. Consider
Northern Star Resources, Australia’s fastest-
growing gold miner. Relying on a growth
strategy that has seen it acquire non-core assets
from the majors and, more recently, distressed
assets from the juniors, the company’s profits
grew by over 300% for the year ended June 30,
2015—generating sufficient cash to pay out
AUD26.5 million in dividends and AUD50 million
in exploration.”

DIVEST WISELY

Notwithstanding the prevailing trend towards
divestment, asset sales may not be the optimal
solution for all companies, especially in light of
today's depressed valuations. Before putting
assets on the block, miners should carefully
consider the role individual mines can play in
their portfolio. Beyond considering the cost
issues, companies should also determine which
mines may provide cash flow, alter their risk
profile based on where they're located, provide
long-term sustainability based on their reserve
profile, offer a diversification advantage, balance
political risk, provide a natural currency hedge
and/or give the company the flexibility to ramp
production up or down. By engaging in this type
of enhanced review process, miners can avoid
divesting assets that could potentially deliver
long-term value or a competitive differentiator.

“The scarcity of funds and a fear of investing are driving
many potential buyers to stay their hands. With asset
values being tested, however, there are currently
compelling reasons to buy. Whilst M&A will not be
right for every company, counter-cyclical opportunities
exist and companies that choose not to explore them
may not be coming to the right conclusion.”

Debbie Thomas, African Services Leader, Deloitte UK



The safety imperative is never far from
the minds of miners. The risks associated
with mining remain real, with fatalities
per 100,000 workers ranging from nine
in Australia and 16 in the U.S. to 31 in
Turkey.” China also remains an outlier.
Whilst its safety record is improving, coal
miners in the country face extremely
hazardous working conditions.

In light of these realities, miners continue to
refine their safety programs. In recent years, this
has seen them turn to data analytics to pinpoint
the industry risks, organizational behaviors and
internal cultures most likely to result in severe
safety events. As this technology becomes more
intuitive and less costly, it is enabling companies
to implement safety programs focused on zero
fatalities (rather than zero harm).

MENTAL HEALTH CONCERNS

Yet, despite this progress, industry risks related
to both safety and security continue to grow. In
some ways, this is due to an expanding definition
of safety. Today, leading companies realize that
safety isn't only a function of process-driven
policies. It also requires the promotion of a
culture of safety. Embedded in that notion is

the idea that employees must be both physically
and mentally healthy for a safe and productive
environment to flourish.

Unfortunately, industry mental health may be
flagging. Ongoing challenges to corporate
profitability have led to a spate of layoffs

that are heightening employee despondency.
Research also shows that common mining
conditions—including difficult climates, remote
sites and fly-in/fly-out (FIFO) arrangements—can
lead to chronic stress. In Western Australia, a
parliamentary inquiry launched after nine FIFO
workers committed suicide in a 12 month period
found that roughly 30% of the FIFO workforce

SAFE, SECURE AND HEALTHY
AN EXPANDED VIEW OF CORPORATE

was experiencing mental health problems,
compared to a national average of 20%.¢ Other
jurisdictions are taking note. In Canada, Vale
recently partnered with a local university and
the United Steelworkers to conduct a three-year
research project to both study and address the
mental health of miners.”

THE RISK OF PHYSICAL HARM

And this is not the only evolving safety risk.

In recent years, global companies have faced
mounting difficulty protecting both their staff and
facilities in less stable regions from physical harm.
In the first four months of 2015 alone, employees
from at least three different mining companies
were kidnapped and held for ransom.”® Tragically,
in Mexico's Guerrero state, three of the abducted
workers were found dead.”

Physical facilities are also not off limits, with
mining sites and equipment in several high-risk
countries subject to physical attack.
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CYBER RISKS MOUNT

Similarly, cyber security is rising on the corporate
agenda. As the Internet of Things evolves

and network connectivity extends beyond the
nuclear enterprise, miners find themselves facing
unprecedented risks. Cyber criminals engaged

in corporate espionage, attempted blackmail
campaigns or malicious efforts to cause damage
by hacking autonomous vehicles (for instance)
are using increasingly sophisticated tactics to
target both organizations and individuals.

Notably, the type of information at risk

varies from financial performance data and
technologies used to streamline processes, to
areas where a company may be looking to mine
or transactions it is considering entering. And
the costs of a potential breach are considerable
as well—ranging from damage to a company’s
reputation and profits, to serious safety and
security impacts.

As these risks expand, miners will come under
greater pressure to tighten their processes and
controls around safety and security in a bid to

better protect all of their critical assets—from

the well-being of their people to their physical
facilities and data.
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“Safety, security and mental health are all issues that go hand-in-
hand with mining productivity. As our ability to analyze these
factors becomes more operationalized, companies can begin
making more serious strides to safeguard not only their intellectual
property and physical assets, but also the health of their people.”

Nicki Ivory, Mining Leader West, Deloitte Australia



STRATEGIES THAT BUCK THE TREND

To enhance their safety records and security
postures, miners must strengthen their ability
to detect risks, prevent safety incidents

and respond in the event of a crisis. This
could include:

ENHANCING SAFETY ANALYTICS

As data analytics become more intuitive,
companies are gaining greater ability to correlate
the safety data they collect with other available
data points (e.g., work rosters, production data,
equipment maintenance schedules, weather
conditions, vehicle telemetry). By correlating

this data, companies can identify safety incident
patterns and employees particularly at risk, and
adopt processes and procedures to minimize the
incidence of serious injury. Wearables can play a
role here as well, enabling companies to reduce
accidents by tracking both the location and
physical health of their workers. See https://vimeo.
com/122846215

STRENGTHENING MENTAL
HEALTH POLICIES

Most mining companies already take steps to
assess the mental health of their workers and
provide counselling services to assist those in
distress. With concerns around mental health
rising, however, new strategies are coming to the
fore, including enhanced training, revised work
schedules and the fostering of a work culture
focused on preventing the onset of mental health
challenges, promoting recovery and reducing the
stigma associated with reporting mental health
issues. Analytics can likely strengthen these efforts
as well by helping companies uncover the risk
factors that contribute to mental health problems.

IMPROVING SECURITY PROTOCOLS

To protect their workers in hostile environments,
some companies have begun to embed tracking
devices and panic buttons into worker laptops,
mobile phones and other equipment. They are
also enhancing physical security—not only by
erecting fences, mounting cameras and posting

guards on physical facilities, but also by replacing
ID cards with facial recognition or other biometric
technologies. Advanced monitoring systems can
also help track access to facilities, pinpoint how
insiders move through their environments and
detect anomalous patterns.

EMPLOYING RISK MONITORS

By monitoring ‘noise’ on the Internet from
hacktivist groups, certain nation states and
other threat agents, it is possible to identify
indicators that may signal an imminent protest
action, cyber attack or company being targeted
for corporate espionage. Whilst this type of
monitoring cannot protect organizations from
every unknown threat, it can help pinpoint
dangerous situations before they escalate,
enabling companies to detect, prevent and
respond to emerging risks.

CONDUCTING RISK ASSESSMENTS

In an effort to improve productivity and reduce
costs, miners continue to build integrated supply
chains and store a growing amount of information
in the cloud. To mitigate the associated security
risks, it's imperative to track which external parties
have access to the company’s data and what
controls are in place to prevent the unauthorized
dissemination of confidential data. Third-party
contracts must include security requirements that
are regularly enforced with audits. At the same
time, vulnerability assessments should not be
confined to suppliers. Insiders often present the
greatest risk to corporate security, and should be
monitored as well.

IMPROVING CRISIS MANAGEMENT

Minimizing damage and enhancing safety
requires companies to adopt robust crisis
management protocols—not only for cyber
breaches, but also in the event of physical
attacks. To effectively mobilize resources across
the organization, companies must assess threat
scenarios in advance and rehearse their responses
through simulations.
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“Miners can no longer afford to look at mining
trends and technologies in isolation. As global
economies converge, political, social and

technological changes increasingly impinge on

how the industry operates. To find solutions, we
need to ask the right questions and be willing to
consider unexpected answers.”

Rajeev Chopra, Global Leader — Energy & Resources,
Deloitte Touche Tohmatsu Limited




ASKING THE RIGHT QUESTIONS
MARRYING KNOWLEDGE
WITH INTUITION

Anybody even peripherally involved with
today’s mining industry understands that
the sector is facing potentially crippling
challenges. Miners don't need to be told
of the dangers endemic in free-falling
commodity prices, China’s volatile stock
market, spiraling stakeholder demands and
the virtual disappearance of funding. After
all, they're living it.

What bears mentioning, however, are the
hazards associated with hitting the panic
button. Companies operating in fear risk
becoming mired in the minutiae of cost control,
budget management, capital allocation and
investor relations. This leaves precious little
time or resources for innovation, ingenuity and
imagining solutions.

The mining industry has attracted its fair share
of pioneering thinkers, contrarians and leaders
willing to buck the trends. If the sector hopes to
emerge from the current downturn and position
for growth in what promises to be an altered
future, it will need to marry the knowledge

of its reigning experts with the intuition of

its innovators.

This will take more than an understanding of
the factors that have led to the current market
madness. It will also require a willingness to draw
lessons and ideas from seemingly unconnected
businesses—from banks and nuclear reactors to
airlines and race cars. Similarly, miners will need
to draw upon the instincts of people capable

of approaching the current challenges without
any preconceptions. After all, if there were easy
answers, we would already have found them.
The time has come to take bold actions across
the board—from labor negotiations, technology
investments, portfolio diversification and
stakeholder relations to fund raising, exploration
activities, M&A and safety.
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