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Executive Summary

Top 5 Challenges for North American Mining Companies
Ensuring Workplace Safety
Improving Performance and Operational Effectiveness
Managing Capital Projects
Recruiting and Retaining a Skilled Workforce
Addressing Environmental Concerns

Primary Obstacles to Organic Growth
Complying with Government Regulations
Decline in Market Demand
Delays in Getting New Mines Operational

Top Strategy for Maintaining Profitability

Top Actions to Ensure Systems and Processes Support the

Company Growth Strategy

Build an Operational Model that Links Predictive Production Costs to

Operations and Finance

Better Integrate Financial Planning with all Departments and Systems

Integrating Processes and Systems across Autonomous Operations

Anatomy of an Effective Systems Solution for Mining

Appendix: Survey Results
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In January 2010, Ventyx (then Mincom) surveyed North America-based executives at 113 top tier companies for
a snapshot of the industry’s current leading challenges. The survey also looked at the top perceived obstacles to
organic company growth, as well as at the actions that are being taken from the operational process and finance
systems perspectives to support company growth.

Actions speak louder than words and it's encouraging to note that the vast majority of surveyed executives
believe their companies are taking the right actions in regard to processes and systems. But there is a
disconnect when you drill down into the details. For example, 79 percent say they intend to better integrate their
financial planning with all departments and control systems (see Appendix, Figure 1), while 73 percent indicate
they are building an accurate operational model that links production costs to operations and finance (see
Appendix, Figure 2). Yet only 26 percent say their companies possess an integrated software system to compile
production information across multiple facilities (see Appendix, Figure 3).

In an industry where companies continually grapple with operational and informational silos, these results

suggest that there are still a lot of manual, labor-intensive, error-prone and perhaps incomplete rollups and
reconciliations being performed, despite best intentions. Consequently, the accuracy and timeliness of the
information being used for financial planning and strategic and operational decision making must surely be
compromised.

In mining as elsewhere, there is always room for actions that drive improvement. Ventyx intends to perform this
survey annually to track the top challenges in mining and obstacles to growth, and to see how the needle is
moving in addressing them. The 2010 survey can be considered a baseline as the industry continues to deal
with a down economy yet starts to look towards a global economic recovery.
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The 2010 Ventyx mining survey focused on top level North American mining companies and executives. Of the
113 companies included in the survey, 97 percent are metals or mineral mining organizations with over $250
Million in annual revenue. 88 percent of the respondents are presidents/CEOs or heads of Operations. These
key decision makers were asked to identify their current top 5 challenges, which are discussed below ranked by

urgency to address (see Appendix, Figure 4).

0O 2! %

71 percent of respondents identified “ensuring workplace
safety” as a top challenge. This is no surprise as ensuring
safety is necessarily the industry mantra. Workplace safety is
a complex topic that encompasses cultural, equipment, work
management and safety feedback mechanisms. It is also an
area impacted by many of the other top challenges that
mining executives face. When accidents happen, they make
headline news, putting companies and their business
practices under the spotlight.

Two areas of particular importance to safety are reliable
assets and high-quality work practices. Asset reliability is
critical because of the remote and often dangerous locations
of assets, and the catastrophic nature of mining equipment
failures due the sheer size and power of the machines. As for
work practices, high-quality work is typically safe work, and
the planning and feedback systems that foster consistent
high-quality work are very similar to those required to ensure
worker safety.

Solutions to ensuring reliable assets and high-quality work
practices include having an asset management strategy that
supports reliable operation of safety-critical equipment,
coupled with the ability to consistently execute that strategy in
the field. The ability to execute starts with effective work
planning and work process management and extends to
rigorous management of safety-critical parts and the
availability of work processes and checklists to the workforce
in the field.

To this end, mining now has the opportunity to mobilize work
processes in order to empower workers at the point of
performance. Not only can this help safeguard workers, but it
can also help prolong the life of expensive assets, boost
worker productivity, and protect margins by reducing the
costs of fines, insurance, stoppages and litigation.

Well managed operational business data is key
to the success of so many mining endeavors,
from asset, workforce and capital project
optimization to environmental safety and
compliance. Consequently, mining companies
benefit greatly from deploying data management
platforms that are designed specifically for their
kind of asset- and labor-intensive environments.

Ventyx Ellipse is a fully integrated EAM/ERP
solution providing complete visibility and
management of enterprise-wide assets and
personnel resources. Ventyx Ellipse enhances
asset performance and value across asset and
work management, human resources, financial
management, supply chain and logistics. Mining
companies leverage Ventyx Ellipse to:

Manage asset lifecycles and implement
policies and strategies to optimize their
utilization and minimize their costs

Manage large complex workforces,
including recruiting, retaining and making
the best use of skilled labor

Manage health, safety, social responsibility,
and environment (HSSE)

Ensure all pertinent financial transactions
are captured during an asset’s lifecycle,
from asset creation or acquisition to
commissioning and whole of life to final
disposition — and so provide a complete
view of asset costs at any point in time

Establish and maintain parts inventory and
procurement policies, automate
replenishment, and improve warehouse and
supplier management for continued peak
performance of assets
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67 percent of respondents identified “improving performance
and operational effectiveness” as a top challenge. This also is
not surprising as optimized performance and operational
effectiveness drive everything from margins and shareholder
value to the ability to make timely and accurate strategic and
tactical decisions. The other leading challenges fall off
precipitously after this one.

If we look at operational effectiveness there are many cases
where all the technical know-how exists to make dramatic
improvements to the overall effectiveness of an operation.
For example, optimizing comminution in the mill together with
blasting in the mine has demonstrated massive throughput
and energy consumption improvements. However, these
improvements are rarely sustained. The most commonly cited
reasons are lack of visibility of the overall, combined process
and KPI (key performance indicator) structures which do not
reward optimal behavior. In the example above, the blast
engineers are typically rewarded for minimizing blasting costs
rather than rewarded for minimizing overall costs. Without
high levels of visibility across the entire operation it is difficult
to identify opportunities for improvements, it is difficult to
construct meaningful plans across the entire operation and it
is almost impossible to reward behavior which drives optimal
performance.

In addition, decisions are commonly based on “old data” —
data which are collected throughout the shift but only
analyzed at shift end. The mining industry is entering an era
of rapidly increasing quality of communications both
underground and open pit and transcription of data from
handwritten sheets into an analysis system at shift end is now
an unnecessary barrier to near real-time corrections to
operational performance.

With dispersed workforces operating and
servicing assets in extreme and far-flung
environments, a mining business can automate
processes in the field and empower its workers
with solutions that enhance asset productivity,
promote safety, prevent violations, and reduce
overall operating costs.

Ventyx Mobility comprises a comprehensive
suite of field solutions, powered by a best-in-
class mobility platform, designed to optimize
performance and safety, whether in the mine,
the processing plant or anywhere along the
value chain. Mining companies turn to Ventyx
Mobility to:

Manage and optimize workforces and
overall operational efficiency with intelligent

real-time asset-centric scheduling and
dispatch

Enable field workers with knowledge-based
process-centric solutions for both planned
and unplanned work, where the asset is, in
the most extreme conditions

Provide real-time visibility of all resources
across the organization ensuring safety and
improving responsiveness

Quickly locate, identify, register, inspect and
update assets, thereby proactively
preventing failures and incidents

Drive standardization, ensure accurate
reporting and prevent incidents by
automating forms and processes in the field

The 26 percent of mining companies which have integrated software systems to provide information across
multiple facilities have made a great start in providing the platform to support operational effectiveness (see

Appendix, Figure 3). This platform must link business processes and information silos, capture activities in the
field as they happen, provide a 360- degree view of operations and opportunities, and deliver the timely, detailed
data required for effective business decisions. Finally, changes of plan must be communicated back out to the
field immediately the plan changes — this may happen many times throughout a shift.

1 3%

46 percent of respondents identified “managing capital projects” as a top challenge. Large-scale capital projects
are part and parcel of mining and they have a very well defined set of success drivers. These include
comprehensive financial management and reporting, optimized supply chain management, complete asset
lifecycle management, and the optimal use of skilled workforces.
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Fortunately, the solution is equally well-defined. Management needs to be supported by integrated systems that
enable complete visibility and streamlined management of enterprise assets and projects — systems that
encompass best practices, both for project management and information management.

) 5 %!
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38 p.ercent of respondents tqrgeted recrumng E?md rgtalnlng The biggest obstacle to optimized mining
a skilled workforce” as a major challenge. This is an issue performance lies in the many functional and
affecting the entire industry as older skilled workers retire information silos that populate most mining
and younger trained workers are increasingly hard to find el gl el Ot 1 el S e s Tl

. . ; operations and leverage key performance
due to lower perceived attractiveness of mine work and the metrics across the enterprise.

winding down of many industry apprenticeship schemes. The Ventyx Intelligent Mining Solution (IMS)

helps mining companies eliminate this barrier by

While mining can alleviate this problem considerably through delivering a full suite of integrated technical

automating business and production processes, the situation mining solutions. Working seamlessly with a

can also be addressed by mobilizing work processes to help company’s EAM/ERP environment, IMS enables
d time and headcount requirements, increase the visibility across the mining value chain and

re uce. . ) o q o i across all work processes. IMS integrates and

productivity of technical mining professionals at the point of automates:

performange, and fost(_ar collaboration with peers and with - The management of exploration, drilling and

other functional areas in the company. sampling data

Mine planning, geologic modeling and data
0 management for coal and metalliferous
deposit mining operations

This compliance and social responsibility issue resonated - Laboratory information management
strongly with 37 percent of respondents. Effective . Best practice processes for sample
environmental reporting and management revolves around tracking, analytical data request and
possessing well-managed production data across all mining receipt, quality control and assurance, and
. . . cost tracking for analytical data
operations in order to calculate and understand pollution
inventories and discover opportunities to reduce pollution. - Flexible production ﬁlnd_ metallurgical
Just as pressing is effective inspection and maintenance of accounting across all mining operations
assets, the failure of which can cause environmental - Agile management and real-time visibility

across the outbound logistics chain and
related commercial operations

problems. In gold mining, for example, tailings dam walls
need to be inspected regularly to prevent the accidental
release of cyanide into the environment. Again, mobilizing
work processes such as inspections will significantly
strengthen environmental efforts.

3 4# 4 6

The present global recession has put a damper on widespread acquisitions across the mining industry, other
than to fill in gaps. We're not out of the recessionary woods yet, and mining companies are necessarily focusing
on organic growth and its substantial obstacles. Survey respondents were asked to identity their top 3 obstacles
to organic growth and their leading strategy for maintaining profitability going forward (see Appendix, Figure 5).
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Across all companies surveyed, the #1 obstacle to organic $ %
growth is “complying with government regulations,” identified

as such by 42 percent of respondents. Regulations can G RS ges ICE IO

critical to ensure sales and production targets

include financial regulations as well as environmental and are met profitably and predictably. Regardless of
safety regulations. Robust financial management, financial economic conditions, mining companies who can
reporting and production reporting systems can ensure, and accelerate geologic modeling and mine planning

fi ial lat i Th o helo t can increase planning accuracy, reduce planned
prove, financial regulatory comp '?‘nce' ) ey "’}SO elp _0 and actual variance and significantly decrease
lower the onerous costs of compliance, including reducing costs by focusing skilled resources on
personnel and audit time and costs. operational excellence.

. ) ) . Ventyx MineScape is a core component of the
Managing change in complex environmental regulations and Ventyx Intelligent Mining Solution (IMS),
rigorous safety regulations across multiple countries can be deh&/elnng exctien'swedanq befSt-Oft_-breT_? g\e/olotglc

. A . modeling and mine design functionality. Ventyx
an even tpugher nut to crack. Agaln., bringing compliance MineScape comprises an integrated set of easy-
activities into the workflow at the point of work performance to-use applications that automate and optimize
will reduce the cost of compliance and dramatically reduce all aspects of modeling and design while

providing multi-user access to a single
underlying database.

the risk of non-compliance.

7 11 7 With Ventyx MineScape, mining companies can
' integrate information flows between all mining

When looki diff . f mini . activities, streamline engineering processes,
en looking at different categories of mining companies, improve modeling and mine planning accuracy,

different obstacles come to the fore. Among coal mining and lower mining costs.
companies surveyed, “decline in market demand” was
identified as the #1 obstacle to organic growth. To protect
profits in a down economy, organizations must accurately
align production to demand and for that a comprehensive
view showing available resources, available inventory and
contracted demand is essential.

7 6 (1 4

When only gold and copper mining operations are considered, the #1 obstacle to organic growth is “delays in
getting new mines operational,” according to 65 percent of these companies.

Government approvals comprise a large part of this problem. But there is still much that is under the direct
control of mining companies. Rigorous construction management and project management are imperatives, and
hinge on systems that can help ensure that long-lead time items and materials arrive on time, that staff stays
maximally productive, and so on. Being able to effectively manage all the information that accrues during
construction is also key to ensuring a smooth handover to operations upon mine commissioning.

" % 1 3 #

Overwhelmingly, 87 percent of respondents said they were pursuing an aggressive cost-control strategy as their
#1 way to maintain profitability in the current economy (see Appendix, Figure 6). When asked how well the
strategy was working, 71 percent responded that it is resulting in margin growth (see Appendix, Figure 7). But
there’s a wrinkle here. 57 percent of those surveyed said they do not have systems that demonstrate the
correlation of operational metrics and financial results (see Appendix, Figure 8). Consequently, it has to be hard
for such companies to fully quantify which controls are yielding the greatest results, and thus they may not be
controlling costs as effectively as they could.
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This is where the proverbial rubber meets the road for both operations and finance. It's also where many mining
companies are in danger of veering from the most productive path.

A whopping 73 percent of respondents said the top action
their company is taking is to build an accurate operational
model that links predictive production costs to operations
and finance (see Appendix, Figure 2). No other action
comes close in terms of urgency.

8 : 3
7 %

Here, an equally impressive 79 percent of respondents cite
moves to better integrate financial planning with all
departments and systems (see Appendix, Figure 1). Again,
this is head and shoulders above any other action in this
category in terms of urgency.

3
%
4

Mining is intrinsically a silo-based business, with individual
mines and facilities working autonomously. Hence, it's
necessary to be able to roll up all sorts of siloed information
to ensure that operational and finance systems support
company operations and growth. How is this being done
now? Not as well as they should and could be doing.

For instance, only 26 percent of respondents said they
possess integrated software to compile information across
multiple sites for group reporting (see Appendix, Figure 3).
In contrast, 50 percent said they have systems within each
mine and processing facility that need to be reconciled
manually for reporting, equating to a sizable time, cost and
risk exposure. And an unfortunate 19 percent of
respondents say their company still gathers information
manually and then manually reconciles and reports on it.

Reacting quickly and effectively to fast-changing
market conditions while maximizing revenue and
profits is a perennial mining challenge. To meet
the challenge, mining companies need
comprehensive visibility into their global logistics
and sales processes.

A component of the Ventyx Intelligent Mining
Solution (IMS), Ventyx MineMarket delivers real-
time information on the logistics chain, helps
maximize commercial outcomes by charting the
impact of sales, and provides an accurate global
view of both available and upcoming saleable
product. Mining companies leverage Ventyx
MineMarket for:

Real-time inventory management and
tracking of minerals, concentrates, and
semi-refined and refined products

Transportation modeling and scheduling

Managing sales and marketing functions
such as complex contracts, product
specifications, pricing conditions, assay
exchange, demurrage and despatch,
prepayment, and invoices

Managing freight and other services related
to the outbound logistics process

Optimized supply and demand planning and
scheduling

Consistent and secure generation of
accounting and financial information

Managing futures and derivatives markets,
positions and hedging of physical
operations, mark-to-market, and
effectiveness tests

Comprehensive dashboard-based charting
and reporting.
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With only 26 percent of respondents having integrated software to report group performance, a major upside
exists for the bulk of mining companies to move away from laborious and error-prone manual methods and
leverage integrated solutions. Which begs the question, why aren’t they doing so, especially when “linking
predictive production costs to operations and finance” and “better integrating financial planning with all
departments and systems” are as important to company growth strategies as they have said?

The reason is, it requires specialized, purpose built, unified software solutions with adaptable modules to deliver
the detailed, enterprise-level views that mining needs to improve operational performance, comply cost-
effectively with regulatory requirements, enhance the productivity of mining professionals, and support organic
growth.

Solutions cobbled together from multiple vendors are problematic and have left users unimpressed due to their
fragility and costliness. ERP systems, meanwhile, simply don't effectively support timely, accurate decision
making and streamlined operations in complex mining environments — environments that are rich in variables
and deep in detalils.

Mining companies need to look beyond these sub-optimal solutions, and embrace solutions built expressly with
mining’s needs in mind.

0 % % 1

A true integrated solution for mining needs to span the mining value chain, from exploration to market. Without a
solid backbone it is almost impossible to build an integrated view and a fully optimized operation from a
collection of small, technical systems. The solution needs to adapt to all the variations that normally exist
between facilities, yet enable the overall standardization that drives efficiency, safety, compliance and so much
more. It needs to provide all types of users with ready access to pertinent information across the value chain.
This includes capturing reliable data for planning, forecasting and compliance, as well as ensuring the accuracy
of data relating to production costs, assets and other key concerns. Very importantly, the solution needs to be
designed expressly for mining while encompassing the latest advances in ERP systems and various point
solutions such as mobility and real-time asset tracking. Finally, with limited skills available to support long
implementation cycles the solutions must reach the point where they deliver value quickly.

As part of its commitment to the mining industry, Ventyx will continue to survey leading mining companies and
decision makers globally on an annual basis and report on the results. The goal is to spotlight the top-of-mind
concerns to top mining executives, track their evolution, and discuss the strategies and integrated solutions
technical and business necessary to address them — not just piecemeal, but as a whole.
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Providing better integration of
= financial planning with all
departmental and control systems

o Improving transactional efficiency
and visibility

Providing the right level of

m granularity of financial reporting,
such as against items of productive
equipment

Implementing more reliable systems
I for ensuring compliance and avoiding
penalties.

Creating more timely and accurate
[ | customer billing to reduce delayed
receivables

0% 20% 40% 60% 80% 100%

Building an accurate operational model
[ | that links predictive production costs to
operations and finance

Reconciling production information to
accurately reflect mine productivity and
efficiency

Using predictive models to assess
B operational improvement and cost
reduction opportunities

m Minimizing the variance between mine
plans and field conditions

Optimizing mine operations across an
[ ] integrated supply chain, from ore
extraction to customer delivery

Reducing asset lifecycle costs and

. optimizing complex maintenance tasks
0% 209 A0% 60% gsox N Establishing remote operations centers

&@ 5 0 " 4 3 %
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We have an integrated software
| system to compile production
information across multiple mines
and processing facilities
We have systems within each mine
| and processing facility to provide
production information which we
then reconcile and report
H We gather production information
and reconcile and report manually
H We do not currently report
reconciled production information

‘ ‘ ‘ [ | Ensuring workforce safety
= operational effectiveness

a
- Recruiting and retaining a skilled
workforce
s
[ ] Addressing environmental concerns
[ | Mergers and acquisitions

Risk associated with exploration
programs

20% 40% 60% 80%

@]
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[ | Complying with government regulations

[ | Declinein market demand

Delaysin getting new mines operational

m Raising needed capital to support growth
plans
m Overruns associated with the delivery of
capital projects
0O Inabkility to move quickly enough to exploit
commodity price fluctuations
m Difficulty in standardizing business
processes
J | ! B We have no barriers to growth
0% 10% 20% 30% 40% 50%
+&" 4# 4 6
< ):
N Spearheading an aggressive cost
control strategy
5 Reducing staff while retaining core
competencies
N Implementing scalable production

processes

| Expanding into different
commaodities an/or geographies

] Other

o

0% 20% 40% 60% 80% 100%
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