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Takeaways from our recent
project experiences

Operational improvement is an immediate priority
for miners all across the region e.g. Australia, PNG,
Indonesia, Laos etc.

Large multi-asset miners and single asset
operators have the same pressure to define asset
full potential and what they are doing to realize it

Regardless of asset and commodity, operational
improvement is the biggest controllable driver of
EBITDA uplift




Mining operations face a challenging
environment for improvement...

Increased prioritization complexity

@ Many low-hanging improvement opportunities already harvested;
unpredictable market prices, digital technologies & new constraints

(e.g., CO2) drive complexity in where to allocate resources

Pressure to resolve known bottlenecks

More shareholder oversight in understanding and measuring value chain
performance (e.g. crushing, milling etc.) driving greater pressure on
operational decisions and execution
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Continuous focus on both cost and pricing
Unpredictable market prices driving continuous focus on leveraging
operational excellence to improve efficiency and increase price
realization (e.g. mine planning, blending etc.)
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More operational variables to manage

'.ﬂ Multitude of operational variables (e.g. weather, attrition among drivers/
operators, multiple makes of equipment, geological surprises etc.)
putting more emphasis on operations planning
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...making it harder to

navigate a path forward




Mining Ops
Catalyst is our
approach to
navigating this
complex
environment
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Increased productivity Unit cost take-out

Focus of this next example
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High-performance Rhythms and Digital analytics
Lasting culture routines & tools
results



Approach to Improving Productivity in operations

1 2 3

Rapidly validate path
to higher performance

Develop value chain
theory of constraints

Prioritise 'critical few’,
stop low value work

e Map E2E value chain at right
level of detail to develop value
chain theory of constraints.

« Assess value pools along value
chain based on unconstrained
potential and historical
performance (90-day, 30-day,

7-day best).
Value poo[s ...................
B

Analyse source of loss (OEE,
VDTs) to identify pathway to
record-breaking performance
at every step.

Advanced analytics deep dives
for key areas of interest

Simulate key nodes of value
chain, with option to build full
value chain simulation model
for ongoing use.

Source of loss analysis

« Prioritise critical initiatives in
charters with minimum
sufficient milestones linked to
physical changes.

» Deploy critical initiatives as
ready to drive fast value
realisation.

» Deprioritise and stop low value
work.

44444444444444 'Critical Few' focus areas
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'Critical Few'
Initiatives

° Rapidly

deployed

Testing and
iterating fast




Deep-Dive: Crusher throughput increase at a gold mine
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Underst.and the Validate the path Prioritize the critical
constraint few

Inconsistent crusher ~ Analysis of crusher downtime  Resolving 4 issues that cuts
throughput (>50% variation)  time identified that ~across mining and

creating unintended ~ operational issues drove 70%  processing departments
bottleneck and impacting ~ of the throughput loss ~ could lift throughput by

ability to realize budgeted - >40% in the near-term and
mill feed rate without capex
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Feed Rate YTD (tonnes / operating hour normalized)
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Analysis, visibility and prioritization of the drivers of
unplanned downtime along the crusher...

Jan-Jun Unplanned Downtime by Equipment (hours)
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...informs priorities to deliver near-term improvement

Issue
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Underlying data

Drops in mantle
height prevents
continuous feed
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Oversize rock
reduces use of
direct tip and thus
feed rate to crusher

Loader unavailable
at ROM prevents
continuous feed to
crusher

Operator low
confidence &
limited experience

[ ]# direct tip
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“| don't want to
direct tip, mantle
will drop and trip”
- Crusher Operator

harder to clear out”
- Crusher Operator

"I'm reluctant to chokefeed the
crusher. If there's oversized,

“There are significant differences

in throughput between new &

experienced operators”

- Processing Team

Trip
point

>

<

Solution

New start-up and
monitoring procedures
and update on mantle

replacement cycle
implemented to maintain
mantle height

Improved tracking of rock
size (e.g. camera
detection), co-ordination
at ROM and improved
segregation of rock

Prioritized fleet
assignment to ROM,
enforcing proper shift
change and setting
standard refueling cycle

Operator training,
resolving mantle drop and
increasing choke feeding
(via direct tip / ROM ops)
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What are the
implications we can draw

for mining operational
improvement programs
in the Philippines

The time is ripe for step change in productivity

Beware of Initiative overload - hundreds of initiatives
distracting from the ‘critical few' that will unlock production

Establish the right performance & improvement culture

Challenge role of improvement meetings not focused on the
physical changes required on the ground

Change is a cross-departmental effort

Actively intervene departments that optimise within siloes,
with lack of collaboration across the value chain

Be value focused, not technical/process orientated

Step-in to reinforce top value drivers - detailed analysis
will lead the team to miss the "big picture”
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Your panel discussion participants today

Anthony Oundjian  Euls Austin Robert Francisco  Dimitri Adrian Lux Nallainathan
BCG Managing Director & President and CEO, Mine Division Manager, BCG Managing Director BCG Partner and
Senior Partner, Philex Mining Corporation Taganito Mining and Partner, Associate Director,

Head of BCG Philippines Corporation Jakarta Singapore
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Disclaimer

The services and materials provided by Boston Consulting Group (BCG) are subject to BCG's Standard Terms

(a copy of which is available upon request) or such other agreement as may have been previously executed by BCG.
BCG does not provide legal, accounting, or tax advice. The Client is responsible for obtaining independent advice
concemning these matters. This advice may affect the guidance given by BCG. Further, BCG has made no undertaking
to update these materials after the date hereof, notwithstanding that such information may become outdated

or inaccurate.

The materials contained in this presentation are designed for the sole use by the board of directors or senior
management of the Client and solely for the limited purposes described in the presentation. The materials shall not be
copied or given to any person or entity other than the Client (“Third Party”) without the prior written consent of BCG.
These materials serve only as the focus for discussion; they are incomplete without the accompanying oral commentary
and may not be relied on as a stand-alone document. Further, Third Parties may not, and it is unreasonable for any
Third Party to, rely on these materials for any purpose whatsoever. To the fullest extent permitted by law (and except
to the extent otherwise agreed in a signed writing by BCG), BCG shall have no liability whatsoever to any Third Party,
and any Third Party hereby waives any rights and claims it may have at any time against BCG with regard to the
services, this presentation, or other materials, including the accuracy or completeness thereof. Receipt and review

of this document shall be deemed agreement with and consideration for the foregoing.

BCG does not provide fairness opinions or valuations of market transactions, and these materials should not be relied
on or construed as such. Further, the financial evaluations, projected market and financial information, and conclusions
contained in these materials are based upon standard valuation methodologies, are not definitive forecasts, and are not
guaranteed by BCG. BCG has used public and/or confidential data and assumptions provided to BCG by the Client.

BCG has not independently verified the data and assumptions used in these analyses. Changes in the underlying data

or operating assumptions will clearly impact the analyses and conclusions.

11

Copyright © 2021 by Boston Consulting Group. All rights reserved.






	Slide 0: Mining Operational Excellence
	Slide 1: Takeaways from our recent project experiences
	Slide 2: Mining operations face a challenging environment for improvement…
	Slide 3
	Slide 4: Approach to Improving Productivity in operations 
	Slide 5: Deep-Dive: Crusher throughput increase at a gold mine
	Slide 6: Inconsistent crusher performance impacting ability to realize budgeted feed rate  
	Slide 7: Analysis, visibility and prioritization of the drivers of unplanned downtime along the crusher…
	Slide 8: …informs priorities to deliver near-term improvement
	Slide 9: What are the implications we can draw for mining operational improvement programs in the Philippines
	Slide 10: Your panel discussion participants today
	Slide 11
	Slide 12

