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Mining’s new future 
takes shape

The global mining and metals industry is 
transforming to meet steeply increasing demand 
for essential 21st century industrial materials and 
no event captures that shift better than Australia’s 
International Mining and Resources Conference + 
Expo (IMARC).

With its mineral resources and energy exports 
worth about A$385 billion in 2024-25 and circa-230 
operating mines generating some 11% of national 
GDP, Australia is emblematic of mining modernity 
and is a cornerstone of the world’s ongoing 
urbanisation and energy transitions. A deep and 
powerful sector IP bedrock, converted into world-
leading mining services and technologies, adds 
tens of billions of dollars to the annual trade bounty.

Yet its over-reliance on shipping bulk commodities 
such as coal, iron ore and gas, diminished 
energy cost advantage and increasingly complex 
regulatory landscape have Australia at an economic 
crossroads. “Australia now stands at a unique 
intersection of climate responsibility and economic 
opportunity,” was the glass-half-full assessment 
of Fortescue leader, Tijana La Bianca. A jarring 
counterview came from one of her compatriots: 
“Two years ago we could have sat here and talked 
about a pretty robust nickel industry in Australia. 
It is now completely eviscerated and, in my mind, 
never coming back. And that is because it is 
fundamentally uncompetitive. And that is coming 
for us beyond nickel.”

IMARC 2025 heard that while global demand for 
many minerals is robust, new social and cost 
pressures, geopolitical instability, shifting financial 

markets and rapid technological evolution are 
forcing industry leaders to rethink their strategies. 

The event heard again and again that agility and 
innovation would define future sector leaders.
This isn’t just about technology. Indeed, IMARC 
heard urgent calls to action on changing mindsets, 
approaches to nurturing and building talent 
pipelines and altering entrenched operating models.

In a sea of memorable quotes, two that resonated 
with me came from IMARC’s inaugural NextGen 
Leaders Award winner and one of the industry’s 
veteran executives.

While acknowledging mining’s cyclical nature, 
junior geologist Renzo Ocampo lamented patterns 
of behaviour he believes erode critical public trust 
in the industry. “Every cycle we lose talent, disrupt 
learning and slow momentum,” he said. “If we 
could shift the mindset to treat people, data and 
technology as core capital — assets that retain 
value across cycles — we’d maintain continuity, 
capability and trust. If anything, downturns are 
when we should innovate smarter, not smaller.”

This matters more than ever now for a raft of 
reasons.

IGO’s Michael Nossal underlined one of them: 
“I’ve been 35 or 40 years in this business and we 
sailed under the radar for a very long time. We’re no 
longer under the radar.”

Richard Roberts, Editorial Director,
Mining Beacon

From the editor
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A well-timed US-Australia minerals deal, gold and 
silver price volatility, and slowing world economic 
growth were in the headlines during this year’s 
International Mining and Resources Conference 
+ Expo (IMARC) in Sydney, Australia. Digging a 
little deeper, though, there were at least 10 major 
themes to come out of the 2025 edition of one of 
the world’s major annual mining investment, trade 
and technology forums.

1. China, not surprisingly, figured in many event 
conversations. A common question asked was, 
how does the West, in particular, “catch up”, or 
restore its leadership, across vital supply chains? 
It seems to presume China will stand still, which 
IMARC audiences heard was unlikely.

2. The US is absorbing a lot of the world’s attention 
– for a variety of reasons. But another part of the 
world remains its primary growth engine and it’s 
hard to see what could change that.

3. EY’s list of top 10 mining risks for 2026 has 
operational complexity as No.1. IMARC probed 
operational complexity from all angles and, 
ironically, some simple solutions resonated most.

4. Australia has been labelled, rightly or wrongly, 
the lucky country. With its prosperity this century 
underwritten by iron ore, coal, LNG and other 
commodity exports, it now finds itself at a 
crossroads. Concerns, lots of them, were raised 
about the country’s ability to come together on a 

path to continued prosperity.

5. Strong post-COVID ESG “signalling” by 
corporates (and governments) has been somewhat 
muted by Trump 2.0 and other factors. But the 
mining industry, broadly, knows it must be better 
or it will continue to struggle to regenerate project 
pipelines and build new mines at sustainable capital 
intensity levels. IMARC dived deeply into where and 
why this improvement must occur.

6. For a few years now “smart mining” has referred 
to the digital and automation undercurrents 
starting to shift the industry’s operational focus. 
However, as IMARC 2025 amply demonstrated, 
it is becoming a much broader and more urgent 
discussion than it was when the term was coined.

7. Public-private partnerships are key to rapidly 
reshaping new ex-China mineral-based value 
chains. That ball is rolling in countries such as 
Saudi Arabia and also now in the US, Australia and 
Europe. Where and how it lands will be watched 
very closely up to IMARC 2026.

8. The industry is spending more freely on digital 
and sensing technologies and a large number of 
start-ups are pouring into the space. The big dollars 
being paid for acquisitions show where the “smart 
money” is going. But is the industry investing 
enough in innovation and technology and is it 
another area where China is simply moving faster?

IMARC 2025:
10 vital conversations 
(Part 1)
China, Asia, mining complexity, the ‘lucky country’ and ESG 
all come under the spotlight
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9. “People are our most important asset/resource” 
is a favourite mantra of company marketing 
departments. In mining, kneejerk responses to 
predictable (and predicted) commodity price cycles 
and the ongoing hollowing out of Western mining 
academia jar somewhat with the rhetoric.

10. “Critical minerals” are taking all the headlines 
but while gold seems to be one of the few metals 
left off lengthening country critical mineral lists it 
continues to dominate exploration budgets and 
get most investor attention. This is not a cyclical 
phenomenon, it’s an evergreen trend. When mining, 
broadly, is supposed to be capital, people and 
generally resource-constrained, what does that 
mean?

Long-term view trumps pendulum 
swings

Traxys CEO Mark Kristoff said recognising a 
problem was a crucial step in solving it and on that 
score the veteran metal and commodity trader is 
satisfied the West is now at least wide awake to 
the challenges presented by China’s dominance of 
critical materials and downstream supply chain.

The US-based Centre for Strategic and 
International Studies says in the past 30 years 
China has become “a dominant” world player 
in mineral supply chains that are key to US (and 
European, etc) national and energy security. “Even 
if it is a marginal producer directly, China finances 
and imports from the rest of the world to control 
65-to-90% of global supply of key metals. This 
concentration is the result of decades of industrial 
strategy and foreign policy from Beijing,” CSIS 
says. “It is also a strategic challenge for the United 
States, given the importance of strengthening 
national security and meeting energy needs while 
geopolitical tensions between the two countries 
rise.” Moreover, China has developed “a robust 
workforce that has allowed it to develop an 
absolute advantage in these supply chains”.

That encapsulates the “problem”. The really big 
question is, can the US and more broadly the West 
address it as China continues to leverage the vast 
scale and diversity of its now fortified industrial 
value chains to provide more of the products the 
world needs and build out new industries?

“We [Traxys] started talking about what the Chinese 

were so successfully doing 20 years ago in taking 
the whole value chain and creating pinch points 
where they could basically become champions with 
their 10-year capital return models, combating a 90-
day Western capital return where the CEO running 
a company could not afford to operate at a loss for 
long enough because he was ousted,” Kristoff said.

“We’ve [still] got a fundamental problem with the 
duration of capital investment. We then also have a 
problem with the cost of capital. The Chinese have 
been very effectively subsidising industry with very 
cheap money: 5% debt doesn’t compare with 2% 
debt.

“So we need to come up with the right structures. 
And I think that’s started.

“Permitting is a big part of the government 
equation. If it takes seven years to permit a project 
in Australia or the United States or western Europe 
and you can do it in 18 months in China that is not 
an effective tool.

“But I’ll come back to the basic building blocks of 
competitive business. We need a competitive cost 
of capital that should be supplied by government 
initiatives if we want to compete with the low 
cost of capital around the world, which has been 
China historically; the Japanese and the Koreans, 
to an extent, have also done it. The West has 
failed miserably in providing capital for extractive 
industries, or perhaps transformational industries, 
and we have to fix that if we’re going to bring these 
solutions to bear.”

Mark Compton, executive director of the American 
Exploration & Mining Association (AMEA), told 
an IMARC audience overall US mining policy in 
the nearly 30 years since the country shuttered 
its national mines bureau could be described 
as a program of benign neglect “that has led to 
[substantial] mineral import reliance”.

“The Biden administration said a lot of the right 
things when it came to the need for more domestic 
mining and secure domestic supply chains, but 
ultimately the actions that they took on the ground 
were decidedly anti-mining,” he said.

“We now have the Trump administration in. They 
are obviously unabashedly pro-resource and 
development and really hyper focused on minerals 
and minerals supply chains.
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“[But] the pendulum swings that we see from 
administration to administration really have been 
a barrier to advancing the mining and mineral 
processing industries in the US.

“It’s not unique to mining but we are also a very 
litigious society in the US and we have to deal with 
what I term the environmental industrial complex. 
You have environmental organisations whose entire 
business model is based on pursuing resource 
development projects in that permitting phase.

“And then – and this is keenly true in the United 
States – we really have a workforce crisis. It’s 
been estimated that half of the mining workforce 
in the US will be eligible to retire in the next five 
years. That is a very daunting statistic and we’re 
not training folks that we need, whether it’s in the 
industry or government. To permit projects in a 
more timely manner they need a skilled workforce 
that understands mining.”

Dominic Raab, former UK deputy prime minister 
and now head of global affairs at Appian Capital 
Advisory, said social license for industry, capital 
formation and allocation, certainly election cycles 
and even the framing of success or failure, all 
distinct paradigms in the current geopolitical 
landscape, were indicators of a more fundamental 
divide.

“One of the challenges I think we’ve – the West – 

got compared to China is we just don’t take a long 
enough view of the world,” he said.

“I look at China and I think that they have an ability 
to plan, a concentration span and a staying power 
which we ought to look at and be quite envious of.

“There is a real concentration span challenge for 
government but also for business [in the West].”

Russell Delroy, founder of Western Australia-based 
Nero Resource Fund, said: “Ultimately somebody’s 
got to sell a good at a price and it’s got to be 
competitive.

“And if you look at, say, Chinese automotives, they 
were an irrelevance five years ago. They’re now the 
world’s largest auto exporter. The cost of the final 
good is partially a function of the cost of the inputs 
so the cost of the inputs have to remain low and 
China is wiping the floor with us.

“And how are they doing it? Scale, without 
question, throughout the value chain. But even in 
mining and mineral processing they’re doing it with 
scale. They’re doing it with low-cost reliable power 
and specifically within nickel, as an example or a 
case study, they’re doing it in a dynamic where 
the regulatory risk is low. It’s pre-permitted. All the 
tape, however you want to define it, is dealt with so 
there’s no risk.

I look at China and I think that they have an 
ability to plan, a concentration span and a 
staying power which we ought to look at 
and be quite envious of.

“
RT HON. DOMINIC RAAB
Head of Global Affairs,
Appian Capital Advisory
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“You can turn soil tomorrow and if they start 
tomorrow they’ll build a nano-factory within nine 
months.

“The direction of travel here is also a problem 
because 30 years ago you could have said, yeah, 
but they don’t know what they’re doing and they’re 
going to copy us and maybe they’ll get there. Well, 
that’s already happened.

“Now they own all the tech in mineral processing. 
We don’t do it. We told ourselves we’re clean and 
green and the West doesn’t do all that filthy stuff 
anymore. And if you go to war, that might be a 
problem.

“There’s growing awareness around this but we’re 
not having conversations about the fundamental 
problem.

“The fundamental problem is cost. Cost is a 
function of regulation and power. They’re the two 
key drivers.” 

Asia in the driver’s seat

US data centres, manufacturing and electromobility 
are certainly going to help fire demand for some 
rare earth elements, copper, uranium and lithium 
over the next decade. But urbanisation, including 
faster electrification, in Asia will remain the primary 
driver of commodity demand and ultimately the 
pricing that will dictate rates of investment in new 
mines and downstream metal production.  

“If we start with demand – long term, big picture 
– there are two key dynamics,” said Nero’s Delroy, 
who cited research by Hong Kong-based Gavekal.

“[They are] ongoing urbanisation in Southeast Asia 
... and AI and humanoid robotics. That’s a 10-year 
view. We can all talk in the short term but long term, 
there’s very little debate about robust demand, in 
my view.

“[In SE Asia] there’s big urbanisation numbers – a 
billion-plus [people] – still to occur.

“It’s incredibly commodity intensive.

“If you then go to supply, Western supply, in 
particular, is a drama.

“Why is it a drama? Because we’ve moved from

a unipolar dynamic to multipolar dynamic. It’s not 
coming. We’re in it right now. China is a superpower 
right alongside the US. And as such, suddenly 
there’s awareness around supply problems in 
the West. For 30 years we’ve effectively de-
industrialised processing of raw materials and we 
now are slowly waking up to what that means.

“It’s most pertinent in rare earths ... but it’s way 
broader than that. It’s 60% of aluminium, 60% of 
iron, 50% of zinc: they’re all processed in China, 
so they dominate that landscape. It’s deeply 
uncomfortable for the West.”

Appian Capital’s Dominic Raab said Chinese 
ambitions across metals and connected 
manufacturing value chains were “off the scale”. 

“If you look at China’s increasing dominance, first of 
all, they’ve got a really good strategy. Let’s not pull 
our punches. They’ve got a smart strategy; huge 
innovation. Of course, they avail themselves of all of 
the tools of command economies and they’ve been 
doing it for 20 years.

“But they’re going right the way across the value 
chain – refining, processing, but also battery 
If you speak to Chinese investors now and ask 
them what they’re procuring it is pretty much 
everything.

“We’re well behind. But to avoid the doom loop ... 
there’s lots of things we can do about it.

“At Appian Capital we have delivered 12 mining 
projects since 2016. That’s more than the top five 
mining companies combined. So pick your partners 
well.

Nero Resource Fund founder Russell Delroy
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“And the Trump-Albanese deal was fascinating: $3 
billion invested from government capital to unlock 
$50 billion worth of [private] investment. That’s 
the kind of thing we need. We need better public-
private partnerships and friendshoring if we’re 
going to meet the range and volume [of materials] 
that our industrial bases sorely need. Governments 
are not great at picking winners but they can pick 
good public-private partnerships.”

In its latest copper whitepaper “tigers to titans” 
view of Asia, Wood Mackenzie says India and 
Southeast Asia are “just warming up on the 
economic development front”. Their industrialisation 
could add 3.3 million tonnes per annum of copper 
demand by 2035. “However, if they see even half 
of China’s development trajectory the construction 
industry alone would require an additional 3Mtpa 
of copper, with electrical networks adding another 
2.4Mtpa,” the UK-based research and consulting 
firm says.

“Critical” mineral lists have grown and grown 
but copper, iron and aluminium are the world’s 
bellwether mineral commodities. WoodMac vice 
chair of metals and mining, Julian Kettle said at 
IMARC: “The challenge we have around supply 
chains isn’t just about some of these really funky 
metals that many of us couldn’t pronounce the 
names of five or 10 years ago. It relates to basic 
commodities – aluminium and copper, to name but 
two. Because if you think about the direction of 
travel over the last 20-to-25 years we have flatlined 
at best in terms of our supply chain position and 
in many, many of the commodities we’ve actually 
reduced our self-reliance on those commodities.”

The long-term potential for copper growth was 
locked in, WoodMac’s report said. “But the 
convergence of electrification, AI infrastructure, 
defence spending and Asian industrialisation all 
create multiple paths to an explosion in demand. 
In a supply-constrained market, however, timing 
is everything – and various indicators point to 
simultaneous acceleration in numerous sectors.”

WoodMac says while China’s steel industry, which 
grew by 50% between 2010 and 2023, is expected 
to contract significantly by 2050 due to declining 
domestic demand, regional steel production 
expansion was picking up. “India and Southeast 
Asia are emerging as growth powerhouses,” it 
says. “India is expected to nearly triple its steel 

production by 2050 to become the second-largest 
producer globally.” Vietnam, Thailand and Indonesia 
would lead significant Southeast Asian growth. 

News flash: Mining’s getting more 
complex

Operational complexity came out of nowhere to top 
this year’s EY top-10 list of global mining industry 
risks – having not made an appearance previously 
– and on the evidence presented at IMARC it won’t 
be going anywhere. EY said after last year’s survey 
of miners for the annual risk outlook list and report 
that capital constraints, low discovery rates and 
slow project permitting all added “complexity to 
the situation”. The situation being a simple but 
unsettling prospect: “Over the next 30 years we 
will need to mine more than we have over the last 
70,000 years” to achieve global decarbonisation 
targets and energy transition goals.

Notwithstanding the gravity of that situation, miners 
found themselves caught in a paradox, said ERM 
critical minerals global director, Toby Whincup. 
“While demand for minerals is skyrocketing—driven 
by energy transition and energy security, defence 
needs and accelerating technology and AI—the 
pace of new mine development has slowed to a 
trickle,” he said.

“Miners are forced into more remote, lower-quality 
deposits, facing volatile prices and a legacy of 
public mistrust.”

Wood Mackenzie alluded to other layers of 
complexity in a report released on the eve of 
IMARC. 

“Beyond structural financing and geopolitical 
challenges, physical supply disruptions are an 
escalating concern,” it said.

“The industry’s move towards underground mining 
over the next two decades underscores the 
significant technical and cost hurdles involved. 
Codelco’s Chuquicamata is one example where 
an extraction ramp-up has been pushed back a 
full decade to 2040 due to engineering setbacks, 
geological challenges and pandemic-related 
maintenance delays.

“Safety risks add another layer of complexity.
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“Recent incidents at Grasberg, Kamoa-Kakula and 
El Teniente highlight the dangers of deeper, more 
intricate underground operations. At the same time, 
some producers are experimenting with sulphide 
leaching – a technology with a limited commercial 
track record – as an extraction method, raising 
questions about long-term reliability and output 
stability.”

EY global mining & metals leader and top-10 risk 
report author Paul Mitchell said predictability 
underpinned investor confidence, capital access 
and strategic agility. “But achieving reliable output 
is more difficult because of operational complexity – 
deeper, more complex orebodies, greater variability 
and declining grades,” he says. “The average grade 
of copper mined worldwide has fallen by about 
40% since 1991. The challenge is heightened by 
aging assets and capability gaps. Deeper mines 
require specialist knowledge in geotechnics, 
logistics and hydrology.”

Speaking at IMARC, Mitchell said: “The mines 
we operate today in Australia were designed for 
a 20-year mine life. Many of those mines are now 
operating at 50-plus years [and] they just weren’t 
designed for that. The logistics systems don’t work. 
The installed capital isn’t quite appropriate. The 
workforce is aging. All these things are impacting 
productivity ... We remain stuck at productivity 
levels that just aren’t high enough. The answer 
is absolutely innovation. The answer is technical 

excellence. We need to do [more] while we continue 
to focus on decarbonisation.”

Mitchell said it was time for miners to “think boldly 
about the scope and potential of transformation – 
reimagining mining from end-to-end”.

Companies were already exploring collaboration 
and partnership arrangements that increased their 
exposure to midstream and downstream processing 
and also created pathways to enable them to pool 
resources, leverage complementary expertise and 
accelerate project development.

Rashpal Singh Bhatti, group procurement officer 
at BHP, said industries with complex operational 
challenges had evolved advanced practices the 
mining major was working to adopt and refine to 
“solve problems like we never have before”.

“The automotive industry is seen as the shining 
example of how procurement should be done in its 
most strategic form,” said Bhatti, who presides over 
BHP’s US$25 billion annual global operational and 
capital procurement spend.

“Toyota is a great example of vertical integration, 
partnerships and driving better outcomes. The 
mining industry has never been seen in that 
[bracket] but that has to change and BHP is 
determined that the mining industry is about to take 
on this challenge and be the procurement leaders.

BHP is determined that the 
mining industry is about to 
take on this challenge and be 
the procurement leaders. We 
have to move to partnership 
and ecosystem models. 

“
RASHPAL SINGH BHATTI
Group Procurement Officer,
BHP
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We have to move to partnership and ecosystem 
models. The premise around ecosystem models 
and partnerships is that we don’t have all the 
answers. We’re trying to solve existential problems 
for the world and we must partner with people, 
organisations, governments and our indigenous 
partners in a way that is much closer than we ever 
have before.”

Australia running out of luck?

“This presents one of the greatest challenges in our 
industry and it’s easily the biggest challenge I will 
tackle in my lifetime,” Fortescue group manager 
green metal Tijana LaBianca said of the iron ore 
major’s efforts to bring green iron into the export 
mix of Western Australia’s Pilbara region, which 
powered Australia’s circa-$140 billion of iron ore 
shipments last year. 

“The global steel industry is at a crossroads. It 
accounts for 7% of global CO2 emissions today 
and production is growing. Yet we know that we 
need to cut emissions by over 80% by 2040.

“When we’re faced with a challenge of this 
magnitude it’s easy to think of all the reasons why 
it can’t work. But no great industry transformation 
ever resulted from that type of thinking.

“Australia now stands at a unique intersection of 
climate responsibility and economic opportunity. 
The transition to green steel is no longer a distant 
vision it’s a strategic imperative, and one that 
can reshape the future of Australian economic 
prosperity if we act now with conviction and vision.

“Australia’s natural advantages in green iron are 
undisputed. The hurdles that prevent us from being 
commercially viable today, which are predominantly 
high labour costs, technology inefficiencies, long 
lead times for improvements ... are all challenges 
which are well within our grasp to solve.

“Fortescue remains resolutely focused on unlocking 
the economics of green metal in Pilbara to realise 
our vision of producing 100 million tonnes per 
annum of green metal, eliminating over 200 million 
tonnes per annum of CO2 emissions.”

The International Energy Agency says a 
transformation in the way steel is produced is vital 
to cutting its 8%-plus contribution to “total energy 

system” CO2 emissions. China’s blast furnace-
basic oxygen furnace (BF-BOF)-dominated steel 
sector produced more than 53% of the world’s 
circa-1.88 billion tonnes of steel last year. BOF 
accounted for plus-70% of global steel output 
in 2024. Most of the emissions from steelmaking 
come from ironmaking – turning iron ore into iron – 
using blast furnaces that burn coal.

Hydrogen-based direct reduced iron (H-DRI), and 
perhaps iron ore electrolysis, coupled with electric 
arc furnace (EAF) steelmaking, could eliminate CO2 
emissions depending on the energy source.

Melbourne-based economics, strategy and policy 
consulting firm Mandala said in a 2024 report WA 
could produce “at least” 4.5Mt of green iron by 
2030 with the right policy and technology settings.

“Over the longer term WA could supply in excess 
of 14% of global green iron by 2050, leveraging 
established industrial capability and renewable 
energy generation potential. This could reduce 
global emissions by 1.2% [or 456Mt of CO2], 
nearly equivalent to Australia’s current domestic 
emissions, generate A$74 billion in economic value 
in addition to iron ore exports and support 19,600 
additional ongoing direct jobs by 2050,” Mandala 
said. However, it warned, “WA’s future position as 
a globally competitive green iron producer is not 
guaranteed”.

Australian Renewable Energy Agency (ARENA) 
associate director Tanya Hodgson said the country, 
supplying nearly 40% of global iron ore feedstocks, 
was “essentially trying to preserve or secure our 
iron ore exports”.

“But that’s not a sure bet I would say,” she said.

“On the other end of the spectrum we have the 
green iron opportunity and there’s a range of 
ambition in that opportunity. But it comes with a 
fundamental shift in the supply chain, which means 
that this is a more complicated exercise than it’s 
maybe being advertised as. And our customers 
who today buy iron ore, you’re essentially pitching 
them that you buy iron instead.”

LaBianca agreed. “We see significant product 
placement risk for Pilbara ores going into the 
future,” she said. 



11

THE TRUSTED GLOBAL SOURCE OF
INDEPENDENT MINING CONTENT

Industry News

Expert Insights

In-Depth Reports

Mining Beacon is a digital hub connecting the global mining industry, 
its stakeholders, and customers. We deliver expert insights, breaking news, and 
in-depth analysis across the entire mining value chain – keeping professionals 

informed and connected year-round. 
 

Through our extensive network and affiliation with leading industry events such 
as the International Mining and Resources Conference (IMARC), Resourcing 

Tomorrow, and Mines and Money, we provide access to global mining leaders, 
innovators, and critical conversations shaping the industry’s future.

ADVERTISE WITH US OR 
SUBSCRIBE FOR UPDATES

miningbeacon.com | connect@miningbeacon.com

https://www.miningbeacon.com/
https://www.miningbeacon.com/
mailto:connect@miningbeacon.com


IMARC 2025 IN REVIEW

miningbeacon.com 12

10 vital conversations (Part 1) cont...

“We’re seeing a [steel] industry preference for 
higher grade orebodies, with Simandou [in Guinea] 
and others coming online that present a significant 
risk for us as a company but also for Australia.

“Why would [China] partner with us to outsource 
some of what is a critical industry for them today? 
We think there are two reasons. The first is, it makes 
a lot of sense for China to accelerate their transition 
towards green steel. Pollution-related health issues 
in China cost up to 6.45% of their GDP each 
year and between 2013 and 2023 they incurred 
between 800,000 and 1.2 million premature deaths 
per annum resulting from pollution-related health 
issues. So there is absolutely a huge imperative 
in China to reduce particulate emissions, even 
more than CO2. They’re laser focused on reducing 
particulate emissions [and] they see the opportunity 
in a green steel transition.

“And then ultimately it comes down to the energy 
arbitrage between their best renewables in Inner 
Mongolia and our best, some of which is in the 
Pilbara.

“If you assume – and it is a big if – that you can 
get access to Chinese labour costs, Chinese 
technology, but use Pilbara solar, you’re producing 
green iron about $100 a tonne cheaper than China’s 
best. It is a big if because it means that we have 
fundamentally reshaped the way that we partner 
with China.”

Wood Mackenzie steel & raw materials research 
director David Cachot said China’s steel production 
had not slowed at the rate many, including 
WoodMac, were predicting several years ago. While 
it had peaked it continued to plateau. “Australia has 
been lucky again,” he said. “Many companies have 
been again lucky and doing nothing has protected 
the balance sheet.

“We do see the overall seaborn requirement from 
China shrinking between now and 2050 by 40%, 
which means that pretty much Australia will lose 
half a billion tonnes of iron ore exports.

“Magnetite operations have a role to play in 
protecting the market share of Australia ... 
until green iron comes in force. It’s going to be 
challenging but people are trying. People are 
putting money where it should be put.”

Dane Noble, Australia New Zealand industrial 
decarbonisation lead at engineering major 
AECOM, said government had a crucial role to 
play in stimulating investment in technologies and 
infrastructure through incentives and mandates. “If 
we just apply too much carrot then what ends up 
happening is we end up subsidising industries or 
facilities that otherwise wouldn’t be economic and 
that’s just not sustainable for the long term,” he 
said.

(Left to right) Wood Mackenzie’s David Cachot, 
Fortescue’s Tijana LaBianca and AECOM’s Dan Noble

“On the flip side, on the stick side of things, 
we need our facilities and our industries to be 
competitive, both globally and domestically. If 
there’s too much stick they’re just not able to 
compete on an unlevel playing field with foreign 
importers who don’t have the same level of 
regulation.”

Beyond the critical iron ore space, Australia has 
almost uniquely in a global context established 
export strongholds in commodity areas in which 
China otherwise dominates supply chains. They 
include rare earths, lithium, graphite and titanium 
minerals.

Outside of the bulk commodity areas – including 
iron ore, coal, bauxite and in some cases copper 
and gold – Australia faces increasing cost trials. 
“The big challenge we see here in Australia is 
actually cost competitiveness,” said National 
Reconstruction Fund director, Lauren McGregor.

“We cannot build the end-to-end value chain here 
so we need to do that with partners and we need to 
find a way to collaborate with allied nations.”



IMARC 2025 IN REVIEW

miningbeacon.com 13

Nero Resource Fund founder Russell Delroy said 
from an investability standpoint cost curves were 
always fashionable.

“Two years ago we could have sat here and talked 
about a pretty robust nickel industry in Australia. 
It is now completely eviscerated and in my mind 
never coming back,” he said.

“That is because it is fundamentally uncompetitive. 
And that is coming for us beyond nickel.

“We have really serious self-reflection required to 
work out how we stay cost competitive in the global 
landscape.”

ESG continues to shape a new 
tomorrow

With governments trumpeting mineral security 
alliances and astronomical compensation claims 
related to a Brazil mine tailings dam disaster 
producing international headlines at the same time, 
it’s hard to argue with IGO chair Michael Nossal’s 
view that mining’s public profile – good and bad – 
has never been more elevated. “I’ve been 35 or 40 
years in this business and we sailed under the radar 
for a very long time. We’re no longer under the 
radar,” he said at IMARC.

It was therefore inevitable that the very public 
debate about whether mining has moved past 
“peak ESG” or is really just getting warmed up 
would be woven through IMARC discourse.

“I don’t think you would have even come up with 
this topic three or four years ago,” Nossal said 
of a panel discussion about why decarbonising 
mines mattered “more now than ever before”. That 
signalled a change in the tone of the debate, but 
not the underlying currents.

“The general term I’ve heard from IGO investors is 
ESG fatigue,” Nossal said.

“There was a very big investor push; everyone 
wanted to invest in an ethical fund and invest 
in companies that were actively showing their 
progress on decarbonisation. That has waned in the 
last little while.

“We’ve got some people doing really good things 
and others who are taking advantage, to be 
perfectly honest, of this hiatus, to basically park 

a lot of their projects and say, we’re not going to 
invest in that right now. We’ll wait until we have to.

“I think the industry has to keep going and think big 
and stop deferring things that are going to come 
anyway. In the longer term it’s going to be really 
important that we keep going in order to maintain 
that social license.”

Economics and pragmatism might dictate the pace 
of decarbonisation in mining and wider industry, 
but transparency and the seemingly inexorable 
rise of higher intelligence really have become 
material counterweights in engagements between 
industries, community groups, governments and 
the financial sector on social and operating license.

The impact of operating licence terms on mining 
economics is only becoming more profound and is 
not something that is likely to wane in future.

“Those who ignore ESG and those who ignore 
license to operate just aren’t going to be able to 
raise the capital needed, aren’t going to be able 
to attract the workforce and aren’t going to be 
responsible to continue what our industry needs to 
do,” said EY’s Paul Mitchell.

“One failure for the industry impacts us all and 
I think we all need to remember that as we go 
forward.”

“We are ultimately going to live in a world of 
traceability,” said investment manager at the 
Australian Renewable Energy Agency (ARENA), 
Anish Muchhala. ARENA is an Australian 
Government-backed body with cA$14 billion of 
public funding capacity to put behind industrial 
decarbonisation technologies and projects.

(Left to right) METSO’s Duncan Wyatt and ARENA’s 
Anish Muchhala
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“We love to know where our produce comes from 
and where our meat comes from. I think we’re 
moving towards a world where we want to know 
what’s going into our iPhones and where our 
nickel and lithium is processed. We’re seeing, 
particularly out of Japan and Korea, more interest 
from the ultimate customer in the [decarbonisation] 
technology side than I’ve ever seen before.”

Joshua Lane, a senior technology advisor with Rio 
Tinto’s Australian aluminium business who attended 
IMARC, said he thought decarbonisation and ESG 
discussions at this year’s event “matured”.

“The [ESG] label may be under pressure, but the 
fundamentals remain. Environmental care, social 
responsibility and governance integrity still define 
resilient businesses. What is changing is how we 
embed them.

“Less talk, more integration. Sustainability only 
works when it drives performance. Not as a 
box-tick exercise but as a capability that builds 
efficiency, attracts investment and earns trust.”

Lane, who has spent more than 20 years in the 
mining and resources technology space, said a 
standout message from IMARC for him was that 
mining’s “transformation” was accelerating.

“Those ready to balance energy, technology and 
innovation will define what comes next,” he said. 
Harmonising energy demand and decarbonisation 
was key. “Mining cannot afford to prioritise one 
over the other. Operational efficiency and financial 
viability depend on treating them as a single 
system, optimising both, not trading one off.”

According to Darren Kwok, head of mining 
electrification and technology at one of the 
world’s largest mining equipment fleet owners, 
Australian mining and drilling contractor Perenti, 
much progress is still being made as the industry 
transitions through hybrid, diesel-electric and 
other new machines that are “stepping stones” to 
a generation of fully electric and battery-powered 
units. Empirical knowledge was being accumulated. 
Workforces were being trained and grown. 
Regulations were evolving.

“There’s certainly a lot of paddling going on under 
the surface,” Kwok said.

“If you look at what we’re trying to push forward 
with, as stepping stones, we’re now talking about 

diesel electric and we’re now talking about hybrids, 
where you no longer have the fear of having not 
enough power to drive through a single cycle. You 
can have a shift worth of flexibility.

“You can reduce your emissions by 15-to-20% but 
more importantly your workforce will understand 
what an electric drivetrain looks like. They’ll 
understand the benefits of an electric drivetrain 
through speed, acceleration and breakout force 
increases.

“I think we’ve also over-rotated on the emissions 
aspect of these machines. Yes, it’s very important. 
We want to reduce our emissions. However, what 
we’ve missed is that these machines, at a technical 
level at least, are just simply better machines.

“They have fewer moving parts, they generate less 
heat, they go faster and they break out more dirt. 
In my experience in this industry we like the newest 
and brightest toys. We’ve never said no to them 
ever. So these are series one machines. They’ll have 
their quirks, they won’t be as reliable, but that is no 
different to any better machine that’s come before.

 “The fact that it’s electric or diesel electric or hybrid 
shouldn’t scare us away from the change. We will 
find the operational benefits. We will find the return 
on investment. We will make the machine better 
and then it will stop becoming an electric machine 
and just be the machine.”

In terms of the broader decarbonisation question, 
Kwok said in his view it was “not if, it’s when”.

Epiroc MT66Se diesel-electric mine truck at IMARC 
2025
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“It’s a conversation about time,” he said.

“Again, looking at it from a technical standpoint, 
we’re [miners] involved at a perfect moment in time.

“The automotive industry has already experimented 
with electrification. The technology is getting 
better by the day and the scale now in batteries 
is enormous. We understand the value chain very, 
very well.

“We get to start the conversation in mining in a 
far more mature state than infancy and I think that 
brings us into a really interesting place to be able to 
execute as opposed to trying to design, build and 
develop at the same time.” 

A fundamental driver of a shift to safer, better 
equipment and significantly better operating 
conditions is the workforce of today – and 
tomorrow.

Celine Gironda, a mining engineering student and 
cadet, wants to see the industry accelerate its 
decarbonisation journey through investment that 
balances current needs with future imperatives. 

“This is going to be my problem that I’m inheriting 
as I enter the industry,” she said.

“It’s hard to equate the negative perception my 
generation has towards mining with the things that 
we’re trying to achieve in the future. As I say, it will 
be my problem.

“It isn’t that moment, but it will be.

“Our mines are only as successful as the 
communities they connect with.

“Without a social license to operate there’s not 
much I am going to be able to do.”

It’s hard to equate the negative 
perception my generation has 
towards mining with the things that 
we’re trying to achieve in the future. 
As I say, it will be my problem. 

It isn’t that moment, but it will be.

“

CELINE GIRONDA
Mining Engineering Student, UNSW
and Mning Engineering Cadet, 
Yancoal
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‘Smart mining’ has new meaning

There are added dimensions to the technology-
centric “smart mining” mantra of several years ago. 

Mining still needs to get its house in order vis-
à-vis productivity, safety, asset utilisation, waste 
generation and management, capital and energy 
intensity, and procurement. Technology will be key 
on all fronts.

But it won’t necessarily be enough to accelerate 
project delivery, increase the sustainability of new 
mines, bring new skills into the industry, or excite 
new investors. The industry needs smarter funding 
mechanisms, regulations, supply chain alliances, 
and recruitment and training methods. It generally 
needs to be a lot smarter about the way it works 
with governments, NGOs, traditional landowners 
and communities.

And it must work more constructively with 
governments to clear deep permitting backlogs.

Former UK deputy prime minister Dominic Raab, 
now head of global affairs at Appian Capital 
Advisory, said “smarter regulation” was crucial to 
efforts to boost mining investment and deliver the 
secure metals supply chains IMARC 2025 heard so 
much about.

“It cannot be beyond the wit of regulators across 
Canada, US, Australia and the EU to come up with 

a better permitting system which creates greater 
certainty for investments, clearer criteria and more 
predictability,” he said.

The event heard collaboration and partnerships 
were building, though “to really drive the outcomes 
that are impactful we need to move from talking 
about it to actually doing it in a focused way”, said 
Schneider Electric ANZ/Pacific mining, minerals and 
metals regional segment leader, Emilie Ditton.

Interestingly, EY’s global mining and metals leader 
Paul Mitchell said the industry was seeing district-
scale partnerships and collaboration opportunities, 
with real synergies and other economic and 
socio-economic benefits, driving investment 
in mining, including M&A. This was seeing 
infrastructure-sharing change the economics of 
new developments in Chile’s copper sector, as an 
example, while South Australia’s BHP-dominated 
copper space would see major long-term benefits 
from new public-private partnerships.

“I think for too long iron ore and coal in Australia 
were very much barriers to collaboration,” Mitchell 
said.

Rowena Smith, CEO of New South Wales rare 
earths miner Australian Strategic Materials, said: 
“I find it really interesting that I have been in this 
role for four years and I’ve been talking about 
the importance of partnering since the day that I 
started.

IMARC 2025:
10 vital conversations 
(Part 2)
A look at 10 core messages from IMARC 2025
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“I’ve been talking about the fact that the only way 
that we’re going to rapidly get this end-to-end 
supply chain up is by people focusing on one point 
in that supply chain, developing deep expertise, 
and then partnering with others so that all parts of 
that supply chain are getting up at the same time.

“We’ve got to think about it across jurisdictional 
boundaries. And largely the industry has been 
extremely resistant to it until about six months ago. 

“What has triggered the shift? The US announced 
the landmark MP Materials deal where they put in 
government equity; they said, we’ll do offtake with 
a price floor. And then they said, we will do it for 
others.

“And companies have realised they can’t get there 
with their, I’m-going-to-do-everything model that 
they’ve been using, but could get there if they 
partner. And so there’s just a frenzy of activity going 
on at the moment where everybody’s talking about 
what’s possible and how they could work together.

“So I think policy doesn’t have to be about 
choosing winners and giving money. You can create 
opportunities that then motivate people to work in a 
different way.

“The Western Australian iron ore industry is a 
classic example where policy didn’t require or 
motivate people to work together. It actually 
motivated the opposite. And we’ve got gross 
inefficiency of capital. And that’s an industry that 
historically could afford to be that inefficient.

“But as we go forward none of our industries can 
afford to be that inefficient.

“We have to be cleverer.”

Amid plenty of talk about fast-tracking new primary 
and secondary sources of minerals and about 
feeding critical materials into domestic and rebuilt 
international industrial value chains, European 
Raw Materials Alliance (ERMA) director Massimo 
Gasparon said mineral processing and refining 
required new strategic thinking. 

“Contrary to common opinion Europe does have 
some significant mineral deposits,” he said.

“But the real weakness is in the processing and 

refining. And this is a tragic event in a way because 
we use to have the leadership in some of the 
refining and processing in the past. The techniques 
for separating rare earths on a commercial scale 
were actually developed in France back in the 50s 
and 60s. But all that expertise has been lost over 
time.

“When you look at the most important papers 
that are being published on mining and mineral 
processing these are all coming from non-
European, non-Western world countries and all the 
innovation that is being developed now will be the 
new mining and mineral processing techniques of 
the future.

“We need to become more competitive when it 
comes to innovation. We need to become more 
competitive when it comes to producing the right 
skills in the right numbers to sustain the growth of 
the minerals industry.

“International partnership can help in all [areas], of 
course, by providing an opportunity to swap notes, 
to share knowledge and to understand what the 
rest of the world is doing.”

Paul House, CEO of leading Australian mining

European Raw Materials Alliance director Massimo 
Gasparon
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technology company, IMDEX, said in a keynote 
IMARC 2025 address mining’s future depended on 
moving knowledge and not just rock.

“Our industry is under pressure. Operating costs 
are rising ... yet productivity gains are harder to 
unlock. Meanwhile, demand for critical minerals is 
accelerating,” he said.

“How do we deliver more – faster, more efficiently 
and with greater impact – without compromising 
margins or sustainability?

“We [IMDEX] think about this challenge as a 
systems problem not just an operational one.  

“Productivity isn’t only tonnes per shift; it’s the flow 
of trusted information that connects geoscience, 
engineering and management.

“If we can shorten the distance between 
measurement and decision, we change the 
economics of mining itself.”

House said long-term connections with more than 
500 resource companies and over 150 drilling 
contractors gave IMDEX clear insights into mining’s 
significant trends. “Our people on the ground talk 
daily with customers and stakeholders and the 
same themes emerge everywhere: labour shortages 
in key regions, escalating input costs and orebodies 
that are deeper, more complex and harder to 
access,” he said. “The traditional response – more 
drilling, more equipment – no longer delivers the 
returns it once did.

“What’s needed now is a shift from volume-based 

productivity to intelligence-based productivity.

“Better early information widens your future 
choices. Poor or late data narrows them. The 
companies that learn to treat data this way will 
redefine what productivity really means.

“The future of mining isn’t about doing more it’s 
about doing it smarter.”

Public-private partnerships

“The Chinese have supported their industrial 
champions for years, so this is not something that 
the winners haven’t been doing,” Mark Kristoff, 
CEO of US$10 billion-a-year commodity trader 
Traxys, told IMARC 2025 when asked about 
expansion of public-private partnerships by 
Western governments and miners. Pre-event news 
of a new multi-billion-dollar US-Australia critical 
minerals framework, unlocking public funding for 
Australian projects, followed the “transformational 
public-private partnership” announced in July 
between California rare earths miner MP Materials 
Corp and the US government under which the 
government committed significant equity funding 
and a long-term floor price for RE magnet material 
supply.

MP subsequently signed a new supply deal with 
Apple.

“This is something we need to do selectively for it 
to be successful,” said Kristoff.

“We need a competitive cost of capital if we want 
to compete with the lowest cost of capital around 
the world, which has been China historically; the 
Japanese and the Koreans, to an extent, have also 
done it. The West has failed miserably in providing 
capital for extractive industries, or perhaps 
transformational industries, and we have to fix that.

“The industries that we bring to bear have to be 
collectively profitable and in the lower quartile of the 
production cost curve, if possible. So they have to 
make sense. You need smart people thinking about 
the projects. But then you do need the government 
support.

“There finally is an awareness and a recognition that 
we need to create partnerships along shared value 
chains.

IMDEX managing director & CEO Paul House
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“Saudi Arabia is a perfect example. Long-term 
competitive capital availability, loan guarantees, 
supported by the government, a supportive fiscal 
environment for permitting, land allocation, local 
workforce training and development, and good 
fiscal oversight for corporate stewardship ... If you 
bring all these pieces of the puzzle together with 
long-term cheap energy availability, you’re going to 
attract a lot of industry.”

Traxys has signed a five-year offtake agreement 
with Australian RE developer, Arafura Rare Earths, 
owner of the proposed US$1.2 billion Nolans 
project in the Northern Territory. Nolans was one 
of two initial “priority projects” named to receive 
support under the new US-Australia framework.

“There’s obviously benefits for Arafura and the 
Nolans project,” said Arafura chief financial officer 
Peter Sherrington.

“But I think it’s probably much broader than that. 
There are sector-wide benefits as well.

“The interest from the US government and 
EFA [Export Finance Australia] around equity 
opportunities is demonstrating how serious the 
West is taking the issue of rare earth supply and 
building out those value chains. Having resilient 
value chains is critical to underwriting industry and 
manufacturing.

“It’s good for our industry counterparts in the 
space. I think the big thing it does is it de-risks 
raising money for what are really quite challenging 

projects from an equity perspective. They’re very 
capital intensive.” 

ASX-listed Syrah Resources has a world-class 
graphite resource and mine in Mozambique and has 
received US government loans and tax credits to 
build a downstream active anode material plant in 
Louisiana, USA. CEO Shaun Verner said at IMARC 
2025 deeper government involvement in public-
company owned mines and midstream processing 
was “a necessary evil if we’re going to have any 
ex-China capacity built”.

“In our case we secured over four years two 
US government loans in the support of building 
downstream capacity in the US and supporting the 
upstream mining operation in Mozambique,” he 
said.

“The reality is that it was extraordinarily hard and 
long to get those in place and even once they’re 
in place the markets are not mature yet, pricing is 
opaque, demand shifts and most of the institutions 
are not built to deal with that type of volatility.

“So this does need to happen if we’re going to get 
alternative sources of supply, but it all goes back 
to the question of ... is there an end market that 
is demanding this material and demanding that it 
doesn’t come from China? 

The government support is pretty critical on the 
supply side but that question has to be answered at 
the same time.

We need a competitive cost of capital if 
we want to compete with the lowest cost of 
capital around the world, which has been 
China historically; the Japanese and 
the Koreans, to an extent, have also 
done it. The West has failed miserably in 
providing capital for extractive industries, 
or perhaps transformational industries, and 
we have to fix that.

“

MARK KRISTOFF
CEO, Traxys
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“We’ve got the largest resource in the natural 
graphite industry and that’s the reason it got 
developed. It is the best resource. And at the scale 
that it can operate it should be in the first quartile 
of the cost curve. The issue is that demand hasn’t 
caught up in the ex-China world and that’s because 
customers want a co-located source of supply. 
They want it to be accredited to Western standards. 
They want it to be uncontracted if they can get it, 
so available when they want it, not necessarily on 
a long-term contract, and they want it at a China 
price.

“And these things are just fundamentally 
inconsistent.

“If customers don’t cure their addiction to lowest 
possible cost supply from China there will be no 
inducement for projects anywhere else because 
ultimately they’re the ones who make the purchase 
decisions.

“The other fundamental is that we will never be 
able to compete on capital cost [without the public 
funding mechanism]. We might get there on opex 
but building a facility in the US, as we’ve done, or 
in Australia, we just can’t compete with Chinese 
capital costs.”

Technology and innovation

Mining machinery heavyweight Caterpillar’s recent 
circa-A$1.1 billion acquisition of Australian mining 
software vendor Micromine continues a now-five-
year-plus trend of M&A and financing that has seen 
more than $22 billion flow into the nascent mining 
and metals tech space.

Traditional equipment majors such as Caterpillar, 
Komatsu, Sandvik, Epiroc, Hitachi Construction 
Machinery and Weir have joined software 
companies such as Hexagon, Bentley Systems 
and Constellation Software, and outside investors 
led by private equity groups, in buying up smaller 
technology firms. They all see technology adoption 
picking up, finally, in mining. The original equipment 
manufacturers (OEMs) see technology and related 
aftermarket services making material contributions 
to their businesses over the next decade.

Start-ups and scale-ups focused on exploration, 
mining, processing and metal recycling 

technologies have now raised billions in financing 
in a watershed five-year period unlike any other in 
centuries of mining. 

“IMARC 2025 reinforced that mining’s future is not 
just about extraction it is about transformation,” 
said Rio Tinto’s Joshua Lane, a senior technology 
advisor with the group’s Australian aluminium 
business.

“Global momentum is building. During IMARC, 
the United States and Australia announced a new 
Framework Agreement on Critical Minerals and 
Rare Earths, strengthening cooperation, securing 
supply chains and signalling a shared commitment 
to responsible growth. For mining and technology 
leaders, this alignment matters. It is a reminder 
that policy, investment and innovation must move 
together to build resilience and competitiveness.

“From digital integration to data driven decision 
making, technology is no longer an enabler, it is the 
foundation. Those who understand this will lead the 
next phase of operational transformation.”

EY’s Paul Mitchell says digital transformation is 
gaining pace across the sector “as companies seek 
better solutions to enhance cost management, 
productivity, safety and sustainability in a more 
complicated environment”. The firm’s 2026 mining 
risks and opportunities survey suggested about 
one-fifth of industry respondents would significantly 
increase spending over the next 12 months to build 
AI capabilities.

(Left to right) Schneider Electric’s Emelie Ditton and 
EY’s Paul Mitchell

10 vital conversations (Part 2) cont...
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“Agentic AI also offers huge potential to augment 
human capabilities and create greater value across 
the business,” EY says. “But making the most of 
solutions depends on identifying opportunities to 
drive tangible business impact and updating risk 
management processes. So far, ROI in AI and other 
digital initiatives has been limited, hindered by 
siloed data and misalignment with business needs.

“Gains have been realised within core operations, 
but more value will come from an end-to-end 
approach that leverages a unified data and AI 
backbone.”

Paul Canterbury, DXC Technology’s head of digital 
evolution in mining, hosted an IMARC 2025 panel 
discussion on the industry’s digital evolution and 
spoke about high-value technology and data 
integration in the industry. 

“I think the biggest shift we’re seeing in mining’s 
digital transformation is the integration of data,” he 
said.

“Typically data is in silos a lot of the time. Now 
there are suddenly new standards where AI can 
liberate data from organisations and AIs can talk 
to each other to get work done. The surfacing of 
data in organisations and the ability to take action 
in real time as a consequence of that, all driven 
by AI, is going to be a game changer for digital 
transformation.

“Coupled with the current acceleration in the 
adoption of AI there are significant productivity 
benefits that can flow from the adoption of digital 
twins and spatial computing.

“I do think this enhanced immersive digital 
technology is one of the things that’s going to 
amplify that again. It is providing us with a way to 
work more collaboratively with site operations and 
maintenance personnel, where someone can be 
with you virtually on a site doing work, to achieve 
better, safer and faster outcomes.

“The industry literally has mountains to move to 
extract the minerals the world needs for the energy 
transition.

“The world needs the industry to move faster.”
 
Mark Frayman, managing partner at Orion Industrial 

Ventures, said at IMARC: “I think we’re just 
beginning the broader critical mineral super cycle. 
It’s at the forefront of all geopolitical discussions 
globally. We’ll see technology and technology 
access, much like it is in semiconductors, become 
really strategic and the leading startups will get 
government funding. We’ll start to see really large 
influxes of capital come into the sector. I think it’s a 
great time to be a start-up founder [and] an early-
stage venture investor.”

People are mining’s bedrock resource

A report released by IMARC 2025 sponsor Bain & 
Company ahead of the event underlined mining’s 
oft-repeated claim that people drive operational 
change and real value in the industry. Breakthrough 
technologies such as automation and generative AI 
“present exciting opportunities for the sector and 
have understandably become a more urgent topic 
in boardrooms”, Bain partners said. “However, the 
greatest operational value levers continue to be less 
sexy elements such as simply improving the way 
people work, honing strategy at the site level and 
enacting targeted changes to get the most out of 
their assets.

“By improving on the fundamentals global mining 
companies that we work with still regularly see 
production and efficiency gains of at least 15%, 
and often 20-to-30%, as well as safety and 
sustainability benefits.”

Bain said a survey of leaders at mining companies 
worth about $300 billion indicated three factors 
crucial to delivering operational excellence were 
workforce buy-in across an organisation, a strong 
understanding of what delivered value and stable, 
capable leadership.

Orion Industrial Ventures managing partner 
Mark Frayman
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“Unlocking the full potential of mining operations is 
becoming even more important, especially as the 
sector ramps up capital expenditures in the coming 
years amid the global energy transition” Bain 
partners said.

“Bain research has found that companies across 
industries with top-performing operational 
organisations deliver more than triple the profitable 
growth and total shareholder returns as their peers. 
As competition intensifies, mining companies that 
get operations right have a chance to significantly 
outperform the market.”

The Bain insights present a striking juxtaposition 
with financial services firm EY’s latest industry 
survey results, which suggest mining’s longstanding 
skills crisis is set to worsen “as retirements increase 
and new talent looks elsewhere”.

“The sector’s struggle to fill key roles, including in 
mine planning, process engineering, sustainability, 
closure and regulatory compliance undermines 
productivity and safety and threatens future 
supply,” EY’s Paul Mitchell says.

“Seventy-five percent of mining executives are not 
confident in their ability to resolve labour shortages 
for onsite operations.

“Attracting talent requires countering outdated 
perceptions of the sector, articulating its role in the 
energy transition and digital future, and showcasing 
the exciting roles on offer. Improving diversity, 
equity and inclusion can also help close skills gaps, 
and it is encouraging to see continued commitment 
to DEI objectives despite political headwinds.

“Partnering across the sector with universities and 

governments can also build new talent pipelines 
and agile education pathways.”

Mark Compton, executive director of the American 
Exploration & Mining Association, told IMARC 
2025 “social acceptance” had never been more 
important to the industry and its connection with 
talent recruitment and retention in an era of fierce 
competition for the best and brightest in society 
was clear.

“That’s been talked about a lot at this conference, 
whether you use the term acceptance or social 
license. I don’t like the term license because it 
indicates that you’ve accomplished something, that 
you’ve gotten to an end point,” Compton said.

“And I think with social license, social acceptance, 
there never is an endpoint. It’s always a work in 
progress. But whether it’s with the general public 
and making a connection between mining and their 
daily lifestyle, whether it’s with the communities 
in which a project operates, whether it’s with 
indigenous peoples, long gone are the days where 
you could just get a permit and go to work. Social 
acceptance is key to the success of any minerals 
project.”

Latest data suggests the US mining industry faces 
an estimated shortage of 80,000-100,000 skilled 
workers by 2029, including specialised roles in 
mineral processing and metallurgy. Australia’s 
critical minerals expansion similarly requires 
significant workforce development to support 
projected growth in extraction and processing 
operations.

“In the United States we really have a workforce 
crisis,” Compton said. “It’s been estimated that half 
of the mining workforce in the US will be eligible to 
retire in the next five years. That is a very daunting 
statistic.

“We’re not training folks that we need, whether 
it’s in the industry or in other sectors. We expect 
government to permit projects in a more timely 
manner [but] they need a skilled workforce that 
understands mining.”

Will Wardle, who joined the International Council 
on Mining and Metals out of Durham University in 
England three years ago, says his short time at the 
ICMM has taught him mining is in need of “new

IMARC 2025 sponsor Bain & Company released a 
report ahead of the event
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skills and perspectives, with this demand offering 
new career opportunities and routes into mining”.

“Engineering and traditional roles remain vital in this 
industry, but now so does sustainability, community 
development, computing and communications 
amongst others. Mining is changing and the more 
inclusive it is of varied skills and backgrounds the 
more effective it will be in supporting the energy 
transition,” he says.

Now ICMM’s senior programme officer – 
environment, data and research, Wardle says the 
way the industry communicates is critical.

“No matter how much the mining industry evolves, 
unless young people can see opportunities, 
growth and purpose the talent gap will remain. The 
variety of the work I’m currently involved in, and 
the opportunities it brings, would have surprised 
my younger self and is rarely known by the next 
generation of talent,” he says.

“The industry must actively tackle this 
communication issue, and work to demonstrate to 
younger people its potential contribution to people, 
planet and prosperity. How mining tells its story is 
vital for attracting talent, diversity and the purpose-
driven individuals needed to support society’s 
energy transition.”

Professor Ali Abbas, associate dean at the 
University of Sydney Faculty of Engineering and 
Circular Australia’s chief circular engineer, said 
mining was at the core of the world’s circular 
economy challenge and people were the heart of 
that core.

“When we consider the large flows of materials we 
need process engineers and process engineering 
skill sets that are so much in demand in Australia,” 
he said.

“We still bring people from overseas to fill those 
gaps.

“[But this is a] shortage of specific skill sets that we 
are now experiencing all over the world.

“The scale problem is a big one. 

“We work with major mining companies at the 
University of Sydney and they tell us it is a 

challenge to maintain people with these important 
skill sets and keep them in the regions.

“So we’ve got to be a little bit more sophisticated 
about how we solve this crisis.

“We’re trying to attack that at the University of 
Sydney by setting up a dedicated training centre 
for the future process engineers to go out and 
solve these big problems that we need to solve for 
circular economy.”

At the other end of mining’s value chain, University 
of New South Wales senior earth sciences lecturer 
Indrani Mukherjee said in a week in which Australia 
and the US announced a multi-billion-dollar critical 
minerals alliance, “it’s incredible how the geology 
departments at universities are like an ICU at a 
hospital”.

It doesn’t add up,” she said. A different type of 
communication was needed given past efforts had 
brought the industry to its current standing.

“There are lots of little bodies working incredibly 
hard to promote information, including geological 
outreach ... [but] the younger generation are not 
enthusiastic or passionate about Earth sciences.

“I think we need to be united. I think the efforts are 
too widely spread. They’re stretched thin.

“And maybe no matter how good the intention is it’s 
just not getting to the community as much as we’d 
like to.

“A more united front is one thing we could focus on.

“Diversity, too, is the elephant in the room. It’s not 
just geoscience, it’s science in general. And it’s 
not just an Australian problem. If half the world’s 
population don’t see themselves having a career in 
geoscience then that’s a problem.

“It’s not about equal outcomes. I stand here as a 
woman of colour in front of you all not demanding 
somehow that we have equal opportunity 
outcomes. I’m advocating for equitable opportunity. 
Everyone should get the opportunity to pursue 
the science that they love so much and then the 
outcomes can vary based on credibility.

“But that is something we need to focus on.”
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Investing in a golden future

Mining companies’ exploration budgets have largely 
stalled, says a big global minerals engineering 
firm, which isn’t helping the search for quality 
copper, rare earths and other deposits. Available 
exploration funds are increasingly concentrated on 
a “narrow set of metals driven by short-term market 
opportunities”, says ERM.

Last year EY said achieving global decarbonisation 
targets by 2050 would require “a significant 
increase in the number of mines and volumes 
produced”. Capital raised for exploration had just 
declined year-on-year, “with budgets favouring gold 
over critical minerals like copper”.

“Lack of new discoveries and long permitting times 
add further complexity to the situation and put the 
energy transition at real risk,” the firm said.

IMARC 2025 was held amid a surge of junior 
fundraising activity, mainly in Canada and Australia. 
Of 112 financing and M&A deals worth more than 
US$22.1 billion announced so far in the fourth 
quarter of 2025, at the time of writing, 43% were 
gold-focused and 63% of the deal value (circa-$14 
billion) centred on the yellow metal.

Stepping back to look at the bigger exploration 
and new mine-supply picture, MinEx Consulting 
managing director Richard Schodde said in the past 
15 or so years 645 gold deposits of 100,000 ounces 
or more had been found – 1967 million ounces of 
gold – versus 54 copper deposits of 100,000 tonnes 
or more, or about 207 million tonnes of copper. In 
that same period 272Mt of copper had been mined. 
About 1470Moz of gold was mined.

While the industry wasn’t finding enough new 
copper in the ground to replace what was being 
mined, resource growth from existing mines and 
older discoveries meant the world wasn’t running 
out of the red metal – yet. “The problem is that 
eventually the old mines will close down and it 
takes time to develop new mines,” Schodde said. 
“And not all discoveries get developed. Only 41% 
of all discoveries in the world since 1950 have been 
developed. The average delay is 15 years.”

Schodde estimated half of all projects at 
prefeasibility or feasibility stage were currently 
stalled.

Human and regulatory resource constraints are at 
least a contributing factor.

Meanwhile, Schodde said, the world’s demand for 
copper had been doubling every 20-to-30 years.

“Over the next 25-to-30 years the world is going to 
mine more copper than what has been mined in all 
history,” he said, producing industry data showing 
forecast cumulative demand to 2050 of as much 
as 830Mt compared with the historical estimate of 
c800Mt copper mined.

“When you factor in the difficulties of converting 
a discovery into a mine there is a real risk that we 
won’t have enough new capacity to replace the old 
mines when they close down.

“This issue will begin to bite in a decade’s time.”

IMARC 2025 was held amid a surge of junior 
fundraising activity, mainly in Canada and 
Australia. Of 112 financing and M&A deals 
worth more than US$22.1 billion announced  
in the fourth quarter of 2025, 43% were gold-
focused and 63% of the deal value (circa-$14 
billion) centred on the yellow metal.
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A record-setting IMARC 2025 drew more than 
11,000 attendees and many of the mining world’s 
most powerful and important voices to Sydney, 
Australia. The calibre of speakers and of the 
discussions about the industry’s most pressing 
issues and trends underlined IMARC’s status as 
a major international meeting place for miners, 
investors, governments and mineral and metal 
consumers.

Mining Beacon editor Richard Roberts caught 
nearly 50 individual presentations and panel 
discussions across three days to capture the 
diverse and powerful messaging from this year’s 
event. This, below, is the first of two exclusive 
presentations of the Voices of IMARC 2025.

Of course, IMARC kicked off after news out of 
Washington DC that US president Donald Trump 
and Australian prime minister Anthony Albanese 
had signed a Critical Minerals Framework 
agreement on the back of months of negotiations. 
The CMF aims to speed the buildout of new mineral 
supply chains.

It was music to the ears of many at the event, 
including first-time IMARC visitor, Utah governor 
Spencer Cox, who was leading a big state trade 
delegation to Australia. 

A critical union

“We actually have been planning this trip for over a 
year. It just happened that we arrived on the same 
day that prime minister Albanese and president 

Trump signed an historic deal. We felt like it was 
inspired that we were here on the ground – the 
only state on the ground. We got a headstart on 49 
other US states.” – Government of Utah Governor 
Spencer Cox

“I thought the Trump-Albanese deal was 
fascinating: $3 billion invested from government 
capital to unlock $50 billion worth of investment. 
That’s the kind of thing we need. Better public-
private partnerships. Governments are not great 
at picking winners but they can pick good public-
private partnerships.” – Appian Capital Advisory 
head of global affairs, Dominic Raab

“Every problem-solving exercise has to begin with 
an awareness of the problem. There’s finally a 
global recognition that there are issues with supply 
chain sustainability, manufacturing capability [and] 
mining operational capabilities. And we’re seeing 
notifications like today – a real representation of 
execution on that awareness.” – Traxys CEO, Mark 
Kristoff

“There are obviously benefits for Arafura and the 
Nolans project but ... there are sector benefits 
as well. It is demonstrating how seriously the 
West is taking the issue of rare earth supply and 
building out those value chains. Having resilient 
value chains is critical to underwriting industry 
and manufacturing. I think the big thing it does is 
it de-risks raising money for what are really quite 
challenging projects from an equity perspective.” – 
Arafura Rare Earths chief financial officer, Peter 
Sherrington

Voices of IMARC 2025:
Part 1
Leaders have their say on supply chain links and kinks, ESG, the 
youth of today and finding, funding and fast-tracking mines
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Supply chain links and kinks

“If you think about the direction of travel over the 
last 20-to-25 years we have flatlined at best in 
terms of our supply chain position and in many, 
many of the commodities we’ve actually reduced 
our self-reliance on those commodities.” – Wood 
Mackenzie vice chairman of metals and mining, 
Julian Kettle

“Western supply, in particular, is a drama. Why 
is it a drama? Because we’ve moved from a 
unipolar dynamic and we’re now in the multi-polar 
dynamic. It’s not coming. We’re in it right now. 
China is a superpower right alongside the US 
and suddenly there’s awareness around supply 
problems in the West. For 30 years we’ve effectively 
de-industrialised processing of raw materials. 
We now are waking up to what that means and 
it’s most pertinent in rare earths and critical raw 
materials. But it’s way broader than that. It’s 60% of 
aluminium, 60% of iron, 50% of zinc ... They’re all 
processed in China. It’s deeply uncomfortable for 
the West, we’re only just working that out, and we 
have got a lot of work to do to get anywhere near 
fixing it.” – Nero Resource Fund founder & co-
portfolio manager, Russell Delroy

“In the end, the OEMs [car manufacturers, etc] 
have got to come on board, because if their time 
horizons remain short term they’re going to run 
into serious, existential problems down the track. 
McKinsey do an annual survey on critical minerals 
and found that just 15% of OEM leaders will pay a 

10% premium for ESG-grade minerals. The short 
termism that has been part of Western culture, 
whether it’s government, whether it’s shareholders, 
whether it’s the media, but across the board, 
is going to be our undoing.” – Appian Capital 
Advisory head of global affairs, Dominic Raab

“India will absolutely need a functioning rare earths 
industry, [including a] metal and magnet industry, to 
be something of an alternative to China. I would see 
India as a natural partner of Australia because for 
the Indian resources, say, the beachline monazite 
along the coastline of India, this is an environmental 
problem. They have constant problems with 
radioactive pollution and lawsuits as a country 
under the rule of law.” – Ginger International 
Trade & Investment director, Thomas Kruemmer

“The real weakness is in the processing and 
refining. And this is a tragic event in a way because 
Europe used to have the leadership in some of 
the refining and processing in the past. In rare 
earths, for example, the techniques for separating 
rare earths on a commercial scale were actually 
developed in France back in the 1950s and 60s. 
But all that expertise has been lost over time.” 
– European Raw Materials Alliance director, 
Massimo Gasparon

“We believe Australia will be a key market for our 
future investment and concentration, especially the 
mining business. Regarding the mining equipment, 
it sets the highest standard worldwide. And we’ll 
focus on our future transformation ...

If you think about the direction of 
travel over the last 20-to-25 years 
we have flatlined at best in terms of 
our supply chain position.

“
JULIAN KETTLE
Vice Chairman of Metals and 
Mining, Wood Mackenzie
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building smarter, greener equipment [for the] 
Australian market. Hopefully in the future we can be 
a trusted partner to the key miners and contractors 
in the industry and bring more value to Australia.” 
– XCMG Oceania director of mining equipment 
business, John Cui

“We think that building is so important and that’s 
something that we’ve struggled with as the United 
States over the past few years. We used to be 
better at building things. We put too many rules 
in place to make it harder to build the things that 
we need to clean up our environment and to make 
to make energy production more sustainable.” – 
Government of Utah governor, Spencer Cox

“I think we do need to think a little bit differently 
about how we approach the market, contracts 
[and] collaboration. You said we can’t plan for the 
unplannable. I do actually actively encourage my 
team to think about the unthinkable.” – Newmont 
supply chain operations, PNG, director, Nick 
Stokes 

ESG equals sensible governance

“Those who ignore ESG and those who ignore 
license to operate just aren’t going to be able to 
raise the capital needed, aren’t going to be able 
to attract the workforce and aren’t going to be 
responsible to continue what our industry needs 
to do. One failure for the industry impacts us all, 
and I think we all need to remember that as we go 
forward.” – EY global mining & metals leader, 
Paul Mitchell

“Australia now stands at a unique intersection of 
climate responsibility and economic opportunity. 
The transition to green steel is no longer a distant 
vision it’s a strategic imperative and one that 
can reshape the future of Australian economic 
prosperity if we act now with conviction and vision.” 
– Fortescue general manager, green metal, 
Tijana La Bianca

“For younger generations and for women the 
research has shown that they really look at 
their next employer, they look at how they’re 
performing from a sustainability perspective and 
decide whether or not they’ll actually work for that 
company. It’s not just about money anymore.” – 
Sandfire Resources chief sustainability officer, 
Cath Bozanich

“From a student and young person’s perspective ... 
without a social license to operate there’s not much 
I am going to be able to do.” – University of New 
South Wales mining engineering student, Celine 
Gironda

“The mining industry holds up Australia and it’s 
going to hold up Aboriginal people in a way that we 
can’t imagine. We have to open the gates on that. 
We have to open the gates and make that occur 
at a bigger level so people like me can become 
all of what an Aboriginal society can be as well.” 
– Aboriginal Enterprises in Mining, Energy & 
Exploration (AEMEE) chair, Derek Flucker

“They have fewer moving parts, they generate 
less heat, they go faster and they break out more 
dirt. In my experience in this industry we like the 
newest and brightest toys. We’ve never said no 
to them ever. So my challenge to the industry 
is to say, these are series one machines, they’ll 
have their quirks, but any series one machine will 
always have these quirks. That is no different to 
any better machine that’s come before us. The fact 
that it’s electric or diesel electric or hybrid shouldn’t 
scare us away from the change. We will find the 
operational benefits. We will find the return on 
investment. We will make the machine better and 
then it will stop becoming an electric machine and 
just be the machine.” – Perenti head of mining 
electrification & technology, Darren Kwok

“I’m seeing my unit costs come down. For those 
out there who think this is just about energy 
generation, it’s not. That’s the easy part. It’s how 
you make it work in the field. That’s where the 
challenge is. But it is profitable in in-field work I’m 
seeing as we speak. And I can’t wait for the next 
four or five years when we have a ceremony when 
the diesel tap will be turned off.” – Fortescue 
director of mining operations, Stephen Cole 

The youth of today!

“Last Christmas I had a task to do and I actually 
gave it to a couple of graduates. I said, do you 
mind doing this for me – I really don’t have time for 
it right now. I was on site, and they said, sure, no 
problem. They did it and to be honest they did it 
better than I could do it. That’s actually where we 
are ... These guys have access to information, they 
can do it faster, they can do it better. And we need 
to embrace that.” – Aurelia Metals CEO, Bryan 
Quinn
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“Someone said to me the other day, just tell me 
everything you know and then get out of the way.” – 
IGO non-executive chair, Michael Nossal

“I brought someone from my university and she 
came here for a day and was completely shocked 
by this whole event. She’d never seen anything 
like it. And she told me, oh, I’d forgotten mining 
isn’t all just coal mines. It’s really important to take 
control of that narrative, really share our successes, 
and show young people what we’re actually up 
to. Because there is less and less of that message 
getting put out there.” – University of Newcastle 
environmental engineering student, Emily-Jane 
Schutte

“The tendency to treat exploration and innovation 
as costs to be cut — rather than as long-term 
investments — creates instability that ripples 
through people, suppliers and communities. Every 
cycle we lose talent, disrupt learning and slow 
momentum. If we could shift the mindset to treat 
people, data and technology as core capital — 
assets that retain value across cycles — we’d 
maintain continuity, capability and trust. If anything, 
downturns are when we should innovate smarter, 
not smaller.” – Barton Gold junior geologist and 
IMARC 2025 NextGen Leaders Award winner, 
Renzo Ocampo

“I came to Australia in 2014 and I have seen in the 
last 10 years how the reputation of geoscience has 
declined. We have always seen this coming but ... 
Australian geoscience is in crisis. I don’t know who 
is going to explore for all these critical minerals 
the politicians keep talking about.” – University of 
New South Wales senior lecturer earth sciences, 
Indrani Mukherjee

“When I consider the circular economy I think of 
it as all about people. It’s all about talent. It’s all 
about how we skill up to transition to this circular 
economy future. And the shortage of specific skill 
sets that we are now experiencing all over the 
world, but in Australia in particular, is a big one. 
We’ve got to be a little bit more sophisticated about 
how we solve this crisis.” – Circular Australia chief 
circular engineer/ University of Sydney Faculty 
of Engineering associate dean, Ali Abbas

Finding, funding and fast-tracking 
mines

“The plant in Kwinana commenced construction 
in late 2015, completed construction in 2020 and 
we’re still ramping it up. It was a gamble by Tianqi 
that perhaps didn’t quite pay off like the way they 
would have liked it to. As a comparison they’ve 
recently completed a 30,000-tonne carbonate/
hydroxide dual-product plant [at Zhangjiagang 
in China] in 11 months. And they are looking to 
ramp that up in probably four-to-five months to 
nameplate capacity.” – Tianqi Lithium Energy 
Australia CEO, Raj Surendran

“These projects are not being funded because 
of the risk to investors; because the environment 
they are trying to sell into is too nascent. The 
addressable market outside of China is still so 
small at the moment. And because the only pricing 
mechanism we have to relate to is the one gifted to 
us from China, which is heavily manipulated. Until 
we work out how to create really strong demand 
signals and a fair price environment for these 
projects then we shouldn’t expect to see private 
investment moving toward them.” – Australian 
Strategic Materials CEO, Rowena Smith

Until we work out how to create really 
strong demand signals and a fair price 
environment for these projects then 
we shouldn’t expect to see private 
investment moving toward them.

“
ROWENA SMITH
Managing Director and Chief Executive 
Officer, Australian Strategic 
Materials
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“There’s a real opportunity for us to take it through 
to oxides here in Australia. But once you get to that 
point, the discussions about metallising and doing 
magnet manufacturing in Australia ... That, to me, is 
just dumb.” – Rowena Smith again

“How can we work quicker? It’s an arms race and 
speed is of importance.” – ARENA investment 
manager, Anish Muchhala

“Since 2010 a total of 207 million tonnes of copper 
was found in the world. Over the same period 
272Mt of copper was mined. The industry is not 
making enough new discoveries to replace what 
is being mined.” – MinEx Consulting managing 
director, Richard Schodde

“Cost absolutely is key and from our perspective. 
We’ve got the largest resource in the natural 
graphite industry and that’s the reason it got 
developed. It is the best resource. And at the scale 
that it can operate it should be in the first quartile 
of the cost curve. The issue is that demand hasn’t 
caught up in the ex-China world and that’s because 
customers want a co-located source of supply. 
They want it to be accredited to Western standards. 
They want it to be uncontracted if they can get it, 
so available when they want it, not necessarily on 

a long-term contract, and they want it at a China 
price. And these things are just fundamentally 
inconsistent.” – Syrah Resources CEO, Shaun 
Verner

“The other fundamental is that we will never be able 
to compete on capital cost. We might get there 
on opex but building a facility in the US, as we’ve 
done, or in Australia, we just can’t compete with 
Chinese capital costs.” – Shaun Verner again

“Two years ago we could have sat here and talked 
about a pretty robust nickel industry in Australia. 
It is now completely eviscerated and, in my mind, 
never coming back. And that is because it is 
fundamentally uncompetitive. And that is coming 
for us beyond nickel. China is wiping the floor 
with us. How are they doing it? Scale, low-cost, 
reliable power and, specifically within nickel as a 
case study, they’re doing it in a dynamic where 
the regulatory risk is low. It’s pre-permitted. All the 
tape, however you want to define it, is dealt with 
so there’s no risk. You can turn soil tomorrow and 
if they start tomorrow they’ll build a nano factory 
within nine months.” – Nero Resource Fund 
founder & co-portfolio manager, Russell Delroy

The other fundamental is that we will never be 
able to compete on capital cost. We might 
get there on opex but building a facility in the 
US, as we’ve done, or in Australia, we just 
can’t compete with Chinese capital costs.

“
SHAUN VERNER
Managing Director & Chief 
Executive Officer,
Syrah Resources
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It’s official: mining is critical

“Critical minerals availability makes or breaks the 
21st century.” – Fleet Space Technologies chief 
exploration officer, Matt Pearson

“Over the past decade exports were transactional, 
relationships were an afterthought, Queensland’s 
export potential sat idle and investment 
opportunities were missed. By taking our 
international partnerships seriously we are 
delivering a fresh start with new jobs and new 
investment, so Queenslanders can get on with 
building the lifestyle they deserve.” – Queensland 
minister for finance, trade, employment and 
training, Ros Bates

“Without mining we can’t transition our energy 
system. We can’t expand renewable power. We 
can’t drive the economy of the future.” – New 
South Wales premier, Chris Minns

“It was only the 1970s when the first commercial 
lithium battery emerged. Fast forward to as recent 
as 2018, half the world’s lithium demand was still in 
batteries and ceramics. Over the last sort of eight 
to nine years that picture has completely changed 
and batteries now speak for 90-plus percent of total 
demand. It’s been this rapid change.” – PLS CEO, 
Dale Henderson

“We’re going through a profound transformation 
of our economies, our energy systems and our 
geopolitical landscape. Critical minerals are at the 
heart of this transformation. They’re not merely 
commodities. They are strategic enablers of our 

future.” – European Commission Mobility, Raw 
Materials, Directorate-General for Internal 
Market, Industry, Entrepreneurship and SMEs, 
director for decarbonisation, Joaquim Nunes de 
Almeida

“I’ve been 35 or 40 years in this business and we 
sailed under the radar for a very long time. We’re 
no longer under the radar.” – IGO non-executive 
chair, Michael Nossal

Volatility and the new normal

“I don’t think the market is working the way it 
should be and that’s because you see not just 
short-term price volatility which is skewing the 
market ... We see outright price manipulation. And 
that’s part of the plan, frankly, from China that’s 
been going on for over 20 years. I think we’ve 
been too slow to see that, commercially but also 
geopolitically and strategically.” – Appian Capital 
Advisory head of global affairs, Dominic Raab

“The pendulum swings that we see from 
administration to administration really have been 
a barrier to advancing the mining and mineral 
processing industries in the US.” – American 
Exploration & Mining Association executive 
director, Mark Compton

Teamwork makes the dream work 

“This event is a really important example of 
collaboration. There are endless discussions about 
collaboration. The way to really drive the outcomes

Voices of IMARC 2025:
Part 2
Leaders have their say on mining’s place in the world, 
volatile markets, collaboration, a multi-polar world; 
one of fast-moving technological change



IMARC 2025 IN REVIEW

miningbeacon.com 34

that are impactful is to move from talking about it 
to actually doing it in a focused way. But compared 
to where the mining sector was on collaboration 10 
years ago, from a technology perspective, we have 
come a long way. There’s always more to do.” – 
Schneider Electric ANZ/Pacific mining, minerals 
and metals regional segment leader, Emilie 
Ditton

“When you drive around Chinese steelmaking 
towns you’ll often see that they’ve painted the 
side of steelmaking infrastructure with blue skies 
and fluffy white clouds. And I just find it the most 
profound symbol of the people of China saying we 
want a better way. We actually want to find a clean 
way to still support this industry that is very critical 
to our economy.” – Fortescue general manager, 
green metal, Tijana La Bianca

“Let’s collaborate, let’s simulate and let’s innovate 
together. Our aim here is definitely to go deep in the 
supply chain, to get to know you and to understand 
which ideas and visions we have to work with [for 
you] to be a suitable, reliable and constructive 
raw material supplier.” – Volkswagen group raw 
material procurement head, Mauricio Jankoski 
da Cunha 

Friends, foes, feints and floors

“In Saudi Arabia we believe collaboration is no 
longer optional. It is a strategic necessity. This is 

why we are strengthening ties with partners here in 
Australia and across the world to ensure that every 
link in the global mineral chain, from separation 
to processing to services, is more secure, more 
sustainable and more inclusive.” – Saudi Arabia 
Ministry of Industry and Mineral Resources vice-
minister for mining affairs, Khalid Al Mudaifer

“We are capable to take risk with the firepower of 
a balance sheet of €600 billion, and we are able 
to invest up to €100 billion per year.” – European 
Investment Bank vice president, Nicola Beer

“We see significant product placement risk for our 
Pilbara ores going into the future and we’re seeing 
an industry preference for higher grade orebodies, 
with Simandou and others coming online ... and 
that presents a significant risk for us as a company, 
but also for Australia.” – Fortescue general 
manager, green metal, Tijana La Bianca

“We love market volatility; it creates opportunity 
and dislocation and also creates opportunity. 
But we also don’t like to see our customers and 
suppliers going out of business. So I think you need 
the appropriate level of government protection 
to start industries. The Chinese have supported 
their industrial champions for years, so this is not 
something that the winners haven’t been doing. It is 
something we need to do selectively and then it will 
be successful.” – Traxys CEO, Mark Kristoff

In Saudi Arabia we believe 
collaboration is no longer optional. It is 
a strategic necessity. This is why we are 
strengthening ties with partners here in 
Australia and across the world.

“
HE. KHALID AL MUDAIFER
Vice-Minister for Mining Affairs,
Ministry of Industry and Mineral 
Resources, Kingdom of 
Saudi ArabIa
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“From an Australian perspective I think the [rare 
earths] stockpile needs to be connected with 
the right customers. We’re not an end user of 
the product so there is a need to have a close 
connection with ... customers in the US and the EU 
so there is an end use for that product. That’s really 
critical.” – Arafura Rare Earths chief financial 
officer, Peter Sherrington 

“We’ve got very strong partners in all the North 
Asian steelmaking countries ... China, Korea, 
Taiwan, Japan, and of course, India is now very 
much into the mix. The federal government’s done 
a great job building a trade relationship there and 
they’re obviously a massively growing democracy 
as well.” – Magnetite Mines managing director, 
Tim Dobson

“China is a nation built on exports and every nation 
built on exports needs the EU and the US market 
to be accessible. If this is not the case they really 
have a problem. China for the past 10 years has 
tried to go away from the investment and export 
driven growth model towards a consumption driven 
model, which has completely failed. So they need 
an open and accessible market in the US and the 
EU.” – Ginger International Trade & Investment 
director, Thomas Kruemmer 

“In 2017 when we went there it was a different 
world. We were in a China world where everything 
we made in Australia was being shipped off to 
China for processing. We looked for a lithium 
project. We found one in Utah and our intention was 
to process that and send it to China, which was 
the major market. The US was probably sleeping 
on their deck chair at the beach. They woke up 
and found the sand had all been roped off and 
someone had stolen the bucket. Now, look out. The 
US is here and they have an intention of getting 
everything reorganised in a way which makes the 
US the greatest country in the world again. I’m not 
going to paraphrase somebody, but ... that’s really 
what changed for us.” – Anson Resources CEO, 
Bruce Richardson

Innovation and digital transformation

“Digital transformation in mining isn’t just about 
apps or dashboards it’s about decision latency. 
Every minute between sensing, understanding and 
acting costs money. Our mission is to collapse 
that latency – from drill bit to boardroom. If we 

can shorten the distance between measurement 
and decision, we change the economics of mining 
itself.” – IMDEX CEO, Paul House

“As we progress as an industry technology 
will start kicking in a lot more: remote control, 
automation, more mechanisation [and] less reliance 
on handheld sort of manual work. You don’t need 
to be strong to do the work, necessarily. You need 
to be smart and very much focused on the job. 
And that’s something I see is a big change. We are 
very focused on bringing more diversity into our 
workforce. We shouldn’t be limited by strength. We 
should be limited by skill.” – Aurelia Metals CEO, 
Bryan Quinn

“We need to become more competitive when it 
comes to innovation. We need to become more 
competitive when it comes to producing the right 
skills in the right numbers to sustain the growth of 
the minerals industry.” – European Raw Materials 
Alliance director, Massimo Gasparon

“I think we’re just beginning the broader critical 
mineral super cycle. It’s at the forefront of all 
geopolitical discussions globally. We’ll see 
technology and technology access, much like it is 
in semiconductors, become really strategic and the 
leading startups will get government funding. We’ll 
start to see really large influxes of capital come into 
the sector. I think it’s a great time to be a start-up 
founder [and] an early-stage venture investor.” – 
Orion Industrial Ventures managing partner, 
Mark Frayman

“I have a PhD in astrobiology. I am not a 23-year-
old fresh outa Y Combinator that is delusional with 
the fact I’m going to change the world. I have made 
so many original mistakes ... Oh, you want 60 ways 
our technology is not going to work. We can give 
you 73.” – Endolith founder and CEO, Liz Dennett

“We’re using microbes but really it’s biological 
intelligence. We’re using microbial communities 
that we’ve adapted through some really unique 
techniques and we’re combining that with a cloud-
native platform and intelligence. These are three 
technologies that make a Venn diagram that could 
really only exist in 2025.” – Liz Dennett again

“I think it’s amazing that there’s so much early-
stage VC money coming in. But I think [the] 
conversation about the metabolism of the mining
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industry echoes across all the panels. There is the 
technology to develop and then there’s the effort 
and the money to actually get technology adopted. 
That takes time, that takes money and that takes 
commitment. And if we’re not finding ways to fund 
that as well as funding the start then it’s not going 
to be enough.” – IMDEX chief digital and orebody 
knowledge officer, Michelle Carey

“Interoperability is what I see needs to happen for 
the next three-to-five years so that we can start to 
use best-in-class solutions with other solutions. We 
shouldn’t be having to use one solution because 
of the colour of the machine that we buy and to be 
locked out with proprietary systems.” – Byrnecut 
automation & electrification manager, Luke 
Clements

AI is okay

“AI is a real buzzword. Everyone’s thinking and 
talking about and for good reason. I’m optimistic 
about AI. I think absolutely it’s going to help us 
as an enabler to better productivity and decision 
making. I think it’s easy to get distracted by it 
and so you’ve got to be really disciplined in your 
approach to assessing AI opportunities.” – South32 
global commercial and supply chain vice 
president, Rob Jackson

“The problem with AI is not the technology, it’s 
the trust. Unless you build trust with the teams 
themselves ... then the entire effort doesn’t work.” 
– Razor Labs chief business officer, Tomer 
Srulevich

I’m optimistic about AI. I think 
absolutely it’s going to help us as 
an enabler to better productivity 
and decision making.

“
ROB JACKSON
Vice President of Global 
Commercial and Supply Chain,
South32

There is the technology to develop and 
then there’s the effort and the money to 
actually get technology adopted.

“
MICHELLE CAREY
Chief Digital and Orebody 
Knowledge Officer, IMDEX
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The major 2025 IMARC event in Sydney, Australia, 
highlighted mining’s growing appetite for 
technology and laid out a wondrous buffet of new 
and emerging tech. But it also heard the industry’s 
“metabolism”, particularly in the West, was a 
persistent brake on both better mining business 
outcomes and faster development of next-gen 
mining tech firms.

In a rapidly evolving global mining and metals 
landscape, this could be a decisive factor in the 
next tectonic shift in the world’s 21st century 
mineral-based material supply chains.

China having already reset the board – outside 
of ferrous raw material supply – over the past 25 
years. 

“We can out-innovate” China, is the mantra from 
some Western mining investors who see technology 
as a crucial lever if the West is going to close 
considerable cost gaps China has opened up in 
material supply chains. But in nickel, rare earths 
and other areas the gaps have only been getting 
wider and recent evidence suggests China’s mining 
“innovation ecosystem” is maturing faster.

“After a week taking a closer look at Chinese mining 
technology I come away very impressed,” said a 
senior Australian mining executive after recently 
returning from a China visit. “I’ve been saying for 
a while that we’re going to need to take Chinese 
mining technology a lot more seriously because 
it is clearly moving a lot quicker than some of the 
established Western brands.”

IMARC took a deep dive into the mining and metals 
tech funding landscape, which has seen more than 
US$13.8 billion of financing and M&A over the past 
five years – representing an unprecedented level of 
interest in new and also more orthodox technology.

Western activity has mainly been driven by mining 
original equipment manufacturers (OEMs) and 
diverse software companies (such as Constellation, 
Hexagon and Bentley Systems). Groups such as 
Australian Securities Exchange-listed IMDEX and 
Orica have also been busy – both as investors in 
start-ups and acquirers – while OEM and mining 
company corporate venture capital (CVC) vehicles 
have become increasingly active.

On the venture funding front, general and specialist 
VCs have got busier in mining and metals tech. 
Ditto for private equity leaders such as US-based 
KKR. Family offices from Goa to Austin to Perth, 
and even metal trading groups, are backing tech 
companies.

Now more government funding is trickling into the 
space. 

In the beginning ...

“I think we’re just beginning the broader critical 
minerals super cycle,” Orion Industrial Ventures 
managing partner Mark Frayman said at IMARC. 
Orion this month announced a $1.8 billion minerals 
funding consortium with the US International 
Development Finance Corp and Abu Dhabi’s ADQ.

IMARC mining-tech 
funding spotlight:
A lot to digest
Caution on mining’s metabolism echoes across 
innovation funding discussions
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“It’s at the forefront of all geopolitical discussions 
globally. We’ll see technology and technology 
access, much like it is in semiconductors, become 
really strategic and the leading start-ups will get 
government funding.

“We’ll start to see really large influxes of capital 
come into the sector.

“There is [already] more capital at the early stage. 
It’s coming from generalist investors. I heard the 
other day that in [Bill Gates’] Breakthrough Energy’s 
latest fund three of their first seven investments 
were in critical minerals which is quite incredible 
given the breadth of their mandate.

“I think it’s a great time to be a start-up founder 
[and] an early-stage venture investor.

“Just look at IMARC: it’s huge this year and 
it’s grown every year. And I think it’s just the 
beginning.” 

The event presented panel discussions on funding 
and other support for mining-tech firms coming 
from VCs, CVCs, miners, innovation studios and 
government-backed agents. 

Failing faster

Michelle Carey joined IMDEX via one of the 
company’s many acquisitions in the past 15 
years. The company, which now derives most of 
its revenue from mining sensors and software, is 
closing on a A$2 billion market valuation and has its 
sights set much higher. It has targeted a long-term 
gap in mining-tech funding by investing in start-ups 
and accelerating their progress.

“There is a reality here,” said Carey, IMDEX’s chief 
digital and orebody knowledge officer.

“I think it’s amazing that there’s so much early-
stage VC money coming in. It only matures and 
strengthens all of us to have that money.

“But I think [the] conversation about the metabolism 
of the mining industry echoes across all the panels. 
There is the technology to develop and then there’s 
the effort and the money to actually get technology 
adopted. That takes time, that takes money and 
that takes commitment.

“And if we’re not finding ways to fund that as 
well as funding the start then it’s not going to be 
enough.

“Obviously, this is the space that we play in. But it 
needs a lot of people like us.”

IMARC heard from groups such as BHP, Rio Tinto, 
Eramet Ideas, Founders Factory and Unearthed on 
strategies and steps taken to bring the best new 
ideas and technologies to the attention of boards 
and operators, measure their potential in real 
production environments where possible, and try 
to accelerate deployment at scale where significant 
value is demonstrated.

This continues to deliver mainly incremental cost 
improvements and gains in efficiency, safety and 
environmental outcomes to frontrunning technology 
adopters at brownfield sites.

Genuine technology-led operational step 
changes have been seen with the introduction of 
autonomous vehicle fleets at greenfield mines, 
where various energy-efficient ore grinding, pre-
concentration and other breakthrough technologies 
have also had the biggest impact.

But traditional capital investment cycles, the 
education and real-world experiences of most 
operators and the general impatience of available 
capital have all conspired to make mining an 
inimical environment for Silicon Valley-type tech 
start-ups.

“Time is a start-up’s most precious resource. They 
just burn through cash really quickly,” Frayman 
said.

“We often get asked which model to pursue and 
the answer is there are very few models that really 
work. Do we bypass large miners and just go to 
juniors? Yes, but they’ve got no capacity to pay. 
Do we want to joint venture-in those [technology] 
assets? Maybe, but then how do you monetise 
that? Okay, so maybe, we want to go and acquire 
our own assets and get a disproportionate share 
of the rent? Perhaps, but that’s a really capital 
destructive model and really hard to earn venture-
style returns.

“[We see] examples like Australian company Fleet 
[Space Technologies] which is a unicorn company
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(Left to right) Unearthed’s Holly Bridgewater, Founders 
Factory’s Tamryn Barker, BHP Ventures’ Melissa Bergin 
and Orion Industrial Ventures’ Mark Frayman

selling directly to miners on a contract basis with 
annual revenue ... and KoBold Metals, which has 
gone on to be a multi-billion-dollar company by 
owning [resource] assets. They’re the exceptions, 
not the rule.

“I think programs like the Founders Factory or BHP 
Ventures’ portfolio [investment and accelerator] 
strategies are great but still, how do you set up to 
get into corporates and get a share of the rent and 
do so relatively quickly? 

“It is really hard.”

Tamryn Barker, Australian-based mining and nature 
tech sector director for London-based Founders 
Factory, said the firm’s new venture with Rio Tinto 
aimed at finding and supporting “the development 
and commercialisation of breakthrough 
technologies in the mining industry” was illustrative 
of the industry’s drive to speed adoption of 
impactful technologies.

The joint venture was anchored in Western 
Australia, she said, to provide ready access to Rio 
Tinto’s vast Pilbara iron ore value chain and open 
doors to other Rio sites around the world.

“The founders that we source through the program 
[are] sourced globally. We looked at over 1500 
companies for the 18 investments we’ve made 
just in the mining tech space. So it’s extremely 
competitive,” Barker said.

She thinks the CVC model is powerful and is 
evolving in mining. “It’s great having Rio on the cap 
table but it’s not about the funding.

It’s actually about all the technical support and 
leadership buy-in to translate it into something we

can accelerate,” she said.

“All big corporates have challenges [imbibing new 
innovations].

“Even though we can work out the mechanics of 
a partnership, a joint venture model, so there’s 
shared skin in the game and there’s funding 
allocated, there are still issues around the right sort 
of pilot-phase contract [for example]. I think there’s 
opportunity to have fit for purpose contracts that 
support the next stage to scale up, making sure 
that there’s a lot of openness between sites.

“There could be project funds set aside for that so 
that it’s quicker to access within a corporate that 
already has strong buy-in.

“So there are still things that can be done better 
and [be made] fit for purpose ... Things that can 
make it go more quickly and smoother to scale up.”

While voices in mining can be heard referring to 
the industry’s need for radical shifts in operating 
methodology – I-Pulse’s Robert Friedland may be 
the most prominent – most of the money that has 
poured into the tech space in the past five years 
has come from incumbent OEMs and miners.

OEMs are targeting technologies that are adjunctive 
and accretive to current core product lines and, in 
particular, aftermarket revenues.

Tech funding is also starting to flow more freely 
into metal recycling and mine-waste retreatment, 
two areas that could be more disruptive to the 
traditional $2 trillion primary mineral and metal 
supply sector and its connected supply ecosystem.

“Often a range of people [ask], are you a financial 
CVC or are you a strategic or hybrid,” BHP Ventures 
head of portfolio strategy Melissa Bergin said at 
IMARC.

“And I think what they’re effectively trying to say is, 
how connected do you need to be to the core of 
the business in order to get money?

“We’re [BHP] very much on the strategic side. What 
that means is any investment that we make has to 
tie back to the strategic priorities of BHP. It can be 
the most incredible opportunity that we think will 
probably deliver good returns but if it’s not related 
back to our core business, if it’s not within our 
thesis, we wouldn’t make the investment.”
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IMARC 2025 
NextGen Leader 
Renzo Ocampo
on reshaping 
mining’s future
‘We’re reshaping the culture of mining, 
championing openness, diversity and mental 
wellbeing and ensuring every voice is heard’

Inaugural IMARC NextGen Leaders Award winner 
Renzo Ocampo is excited about the skills and ideas 
a new generation of professionals can bring to the 
mining industry. He is concerned, on the back of 
personal experience, about what they don’t know 
at the start. As a geologist, he’s naturally optimistic 
about the future. 

Ocampo was heading to the backblocks of South 
Australia this week to rejoin a Gawler Craton 
exploration drilling team.

It might be a less mentally taxing period for the 
Barton Gold junior geo after he took part in IMARC 
sessions involving about 70 university students and 
young professionals, 60 high school students and 
then a keynote conference panel set up to explore 
the industry views of Ocampo and several of his 
contemporaries. 

“I had just come off a three-week stint in remote 

central South Australia and flew directly from 
Adelaide to Sydney for IMARC, which was meant to 
be my downtime,” he said from Sydney airport.

“It turned out to be quite the opposite.”

Not that he is complaining.

In his short time in the industry Ocampo has leapt 
at professional development and networking 
opportunities and chances to be involved in 
industry outreach to schools. Asked about his goals 
for the next five or 10 years, he didn’t hesitate: “I 
see myself advancing in mineral exploration and 
mining — contributing to new discoveries, leading 
multidisciplinary teams and helping drive innovation 
in how we explore and develop resources. I also 
hope to take on greater leadership responsibilities 
where I can mentor and empower the next 
generation of geoscientists, just as others have 
supported me.”
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The son of a Filipino heavy equipment mechanic 
who has worked in the Australian mining industry 
for the past 20 years and brought his family to 
central Queensland in 2013, Ocampo said he was 
encouraged by his parents to pursue a career 
in geology. By the time he started university in 
Adelaide, he was “set on pursuing a career in 
mining”.

“My passion was strengthened through programs 
like the National Exploration Undercover School 
[NExUS] and the Australian Society of Exploration 
Geophysicists’ Camp for Applied Geophysics 
Excellence, both of which I attended as a 
scholarship recipient.

“Those experiences gave me hands-on exposure to 
exploration and deepened my appreciation for the 
science and teamwork behind resource discovery.” 

Ocampo hopes a new generation of mining 
professionals can help redefine mining, “creating 
an industry built on sustainability, collaboration, 
inclusivity, transparency, innovation and 
responsibility”.

“We’re entering the workforce with a new mindset 
that sees mining as part of a broader sustainability 

ecosystem, where success is measured not by 
how much we extract but by how well and how 
responsibly we do it.

“This generation is inherently interdisciplinary, 
bridging geology, engineering, data science and 
automation to drive smarter, cleaner and more 
connected operations across the mining value 
chain.

“We’re also reshaping the culture of mining, 
championing openness, diversity and mental 
wellbeing and ensuring every voice is heard. 
Together, we’re proving that mining’s future will be 
defined by purpose, people and progress.”

Ocampo agreed with a comment by fellow NextGen 
Insights panellist, University of New South Wales 
student Celine Gironda, that the industry needed 
to help cultivate and then employ bigger university 
graduate teams, rather than (typically) individual 
hires. Gironda was asked what fundamental shift 
she would like to see in the industry by 2040.

“Building peer support and collaboration early 
makes the transition from university to industry far 
less isolating,” Ocampo said.

Ocampo said he was encouraged 
by his parents to pursue a career 
in geology. By the time he started 
university in Adelaide, he was “set on 
pursuing a career in mining”.
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“However, before that can happen on a larger 
scale we need to shift perceptions about mining 
itself. I’ve seen first-hand how deeply entrenched 
misconceptions continue to shape how my peers 
and the public view this industry and this is evident 
in the steady decline in enrolments across mining-
relevant STEM disciplines.

“Without a reliable pipeline of skilled graduates in 
geoscience, engineering and other critical fields, the 
sector risks facing a severe skills shortage.

“Shifting perception requires targeted outreach, 
honest dialogue and visible young leaders 
demonstrating mining’s role in sustainability.” 

In his IMARC NextGen Leaders submission 
paper, Ocampo wrote: “Mining has a vital role in 
enabling renewable energy transitions, partnering 
with communities and driving technological 
and environmental innovation. To ensure the 
next generation recognises this potential, we 
must reframe our industry’s narrative, dismantle 
entrenched barriers and lead with transparency and 
inclusivity.”

Ocampo’s response to the 2040 question was also 
to zero in on a change he hopes comes sooner. 
“The first thing that came to mind was the industry’s 
boom-and-bust mindset,” he said.

“That short-term thinking that cuts people and 

innovation first whenever markets tighten.

“My answer comes from personal experience.

“I went through my first redundancy last year, about 
four months after being promoted to a new role.

“It was a tough period. I’d spent over two-and-
a-half years with a team who were incredibly 
supportive, so it hit hard emotionally. I isolated 
myself for about a week before realising I needed 
to reach out. I’m grateful for the mentors, former 
colleagues, family and friends who reminded me 
that redundancy isn’t a reflection of anyone’s 
capability or worth, it’s just part of the natural ebb 
and flow of the industry.

“That experience taught me a lot about resilience 
but it also highlighted something missing in how we 
prepare early-career professionals and those who 
are about to enter the industry.

“We don’t often talk about the cyclical nature of 
mining in university.

“When students ask me now what I wish I’d 
known before entering the industry, I tell them, 
I wish I’d known about the reality of mining’s 
boom-and-bust cycle. We know mining and 
exploration are inherently cyclical industries. Project 
funding, commodity prices and global events 
can significantly impact employment. Knowing 
this beforehand doesn’t discourage anyone from 
pursuing a career here but it’s a chance to prepare.

“Building a strong professional network and 
maintaining relationships across companies and 
projects is invaluable. It can help you navigate 
uncertain times more confidently.

“But look, the tendency to treat exploration and 
innovation as costs to be cut — rather than as long-
term investments — creates instability that ripples 
through people, suppliers and communities.

“Every cycle we lose talent, disrupt learning and 
slow momentum. If we could shift the mindset to 
treat people, data and technology as core capital 
— assets that retain value across cycles — we’d 
maintain continuity, capability and trust.

“If anything, downturns are when we should 
innovate smarter, not smaller.”

Renzo Ocampo, junior geologist at Barton Gold and 
IMARC’s first NextGen Leaders Award winner
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IMARC pitch 
battle winner
is bug plug 
and play
‘These are three technologies that make a 
Venn diagram that could really only exist 
in 2025’

Endolith CEO Liz Dennett laughed when she heard 
her company’s copper-mining microbes called 
“Alaskan bugs you would love to take to a gun 
fight”. But after winning the IMARC 2025 Innovation 
Pitch Battle she might find herself reciting the 
tagline in future.

The American astrobiologist came to Sydney and 
took on a crack local batch of start-ups after honing 
her pitch with about 120 VCs over the past few 
months, emerging on top in the eyes of the judges. 

“Liz, you had me at genomic sequencing,” said one 
of them, experienced mining business and technical 
leader, Caoilin Chestnutt.

Also judging the Shark Tank-like line-up of 
promising new mining tech start-ups were veteran 
mining technologist and Global Mining Guidelines 
Group counsellor Andrew Scott and Rob Adamson, 
RFC Ambrian executive chair and tech investment 
guru.

In the proverbial tank were founders and leaders 
of Bioculum, Banksia Minerals Processing, 
Ecohoist, RapidGraphite and Endolith which, for the 
uninitiated, means rock organism or bacterium.

They were picked from an IMARC Innovation & 
Investment Zone overflowing with outstanding tech 
minnows.

Dennett compared Endolith’s super bugs with a 
stray dog her family adopted during her childhood 
in Alaska.

(Left to right) Pitch Battle Judges: Rob Adamson, 
Caoilin Chestnutt and Andrew Scott
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“That brown mutt could thrive in any conditions 
because it grew up pretty much on the streets of 
Alaska. And that’s what these bugs are. These 
aren’t really domesticated organisms that need 
fastidious nutrients. 

“We use microbial communities – many hands 
make light work – so it’s not us sending in acidus 
peribacillus ferredoxins like some people. Our 
communities have somewhere between six and 
20 different microbes. A lot of times they have 
redundancy. They are completely robust.

“We grow our microbes on site. We use continuous 
low-dose inoculation. And then we use real-time 
genomic monitoring. We love to work with your 
really challenging ore types but as your orebodies 
change we augment the microbes. As temperature 
changes, Eh changes, pH changes, all of that: 
we’ve got microbes for that.” 

As impressive as all the bug talk was Endolith’s 
business model. It connects its biohatcheries to 
existing heap leach infrastructure after analysing the 
genomic make-up of a customer’s ore and tailoring 
biolixiviants to suit. Then it uses its software to 
monitor and adjust solutions, where needed, to 
optimise recovery rates.

“I lead with the fact we’re using microbes but really 
it’s biological intelligence,” Dennett said.

“What that means is we’re using microbial 
communities that we’ve adapted through some 
really unique techniques and we’re combining that 
with a cloud-native platform and intelligence.

“These are three technologies that make a Venn 
diagram that could really only exist in 2025.

“Mining is the last industry to get this biological 
intelligence layer. You’ve got your SCADA systems, 
you have some different process controls for 
solvent extraction, electro-winning, and now is the 

time where those circles become that overlap in the 
Venn diagram and we can really plug microbes into 
the equation.

“At our core, we’re a platform play. Every data point 
we touch, every time we run microbes within the 
ore and bring the data together, our algorithms get 
smarter. We’re able to use technologies like AI, like 
data science, like machine learning, so that these 
microbes are able to drive the changes. And you’re 
able to turn these heap leaches from a black box 
into something that you can really instrument.

“The best part is it’s complementary to everything 
you are doing. If you are using internal chemical 
approaches, if you’re partnered with third parties, 
like some of the great start-ups out there that have 
different approaches, we provide the biological 
intelligence layer that makes sense of all of that 
data, and we serve it up to you in a platform so you 
can see what is happening from your cell phone at 
any time.”

Endolith is hoping to wrap up a series A funding 
round soon after raising circa-US$5 million in a 
seed round last year. It is focused mainly on the 
copper space at the moment, working with the 
likes of BHP, Rio Tinto and South32, but also has 
exposure to lithium.

“There are so many applications,” Dennett said. 
“I always tell the team, as someone who gets 
distracted by all these great ideas, cash is king; we 
don’t own our money. Focus is queen. And we’ll 
earn the right to be a platform.

“I think it’s a little arrogant as a seed stage 
company to be like, we’re going to be a platform 
and do all these things when we haven’t 
commercialised one. We do have a JDA [joint 
development agreement] with Arizona lithium. 
We’ve done significant testing on both lithium clays 
and some DLE [direct lithium extraction] work, and 
we’re continuing to expand there.”

(Left to right) 
RapidGraphite’s Dr Jason 
Fogg, EcoHoist founder 
Matt Forrest, Endolith 
CEO Liz Dennett, Banksia 
Minerals’ Leigh Staines, 
Bioculum founder David 
Smirk and AusIMM’s Jon 
Robbeson.
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Beacon Events 
Calendar

Beacon Events facilitates deal-making, partnerships, connections, and knowledge. For 
more than 20 years, Beacon has delivered expert events in Mining, Energy, Critical 
Minerals, Natural Resources, Technology, Commodities, Finance and Investment. We are 
proud to share our Event Calendar with you.

Register your Interest »

REGISTER YOUR INTEREST » 

Future Minerals Forum is a cornerstone event and an unparalleled opportunity for global industry 
leaders to assess the evolving mining landscape.
The Future Minerals Forum gathers Ministers, C-level industry executives and policymakers to 
explore the latest ideas and transformative thinking, shaping the mining sector and providing the 
thought leadership and direction to drive growth and define the future of the mining sector.
Via our knowledge partnership with the Future Minerals Forum, taking place in Riyadh Saudi Arabia, 
we take on a key role curating content, helping event convenors brainstorm and decide the agenda, 
finding panellists, chairing panels, as well as providing content and/or speakers for the event.
In addition, using Beacon’s expertise, brands, industry knowledge, database, connections, systems 
and related know-how, we engage with entire value chain to support the Future Minerals Forum's 
desired objectives and ambitions.

18,000+
ATTENDEES

1,000+
CEO’S

170+
COUNTRIES

250+
SPEAKERS

70+

PARTNER EVENT

MINISTERS & OFFICIALS

27 – 29 October 2026

13 – 15 January 2026

Resourcing Tomorrow connects mining and resource leaders, industries, governments, innovators 
and experts across the world.
The event will be a carefully curated blend of inspiring, practical, technical and thought-provoking 
content with expert speakers, combined with quality networking and a broad spectrum of industry-
leading suppliers.
With an engaging and timely agenda, Resourcing Tomorrow will facilitate strategic dialogue with the 
mining and resource leaders of today and tomorrow, build capabilities and help shape the future.

2,300+
ATTENDEES

500+
INVESTORS

180+85+
COUNTRIES

390+
SPEAKERS MINING COMPANIES

1 – 3 December 2026

IMARC creates a platform for the entire mining value chain to collaborate on mining, investment, and 
innovation trends towards a sustainable future. With the support of its Founding Partners, the 
Victorian Government, Austmine, AusIMM and Mines and Money, its Host Partner the NSW 
Government, as well as key industry bodies, and attendees from 120+ countries, the conference and 
exhibition is one of the most influential gatherings for the industry globally.
The IMARC conference program showcases the best of industry, with strategies to strengthen supply 
chains, optimise costs, increase investment in mining projects and engage the workforce of the 
future. IMARC also provides unparalleled opportunities for deal-making and networking through its 
IMARC Connect platform for 1-on-1 meetings, several networking functions, and over 500 exhibition 
stands to visit.

11,700+
ATTENDEES

120+
COUNTRIES

500+
EXHIBITORS

640+
INVESTORS

500+
SPEAKERS

King Abdulaziz International 
Conference Center, 
Riyadh, Saudi Arabia
futuremineralsforum.com

ICC Sydney, Australia
imarcglobal.com

Business Design Centre, 
London, UK
resourcingtomorrow.com

13 & 14 April 2026

Hong Kong
minesandmoney.com/hongkong

Mines and Money Hong Kong brings the mining, investment, and trading community with us. After years of 
demand, the industry returns to one of its most strategic financial gateways and we’re excited to be building a 
high-impact forum worthy of the city’s global reputation.
The forum creates a strategic platform connecting Asia’s mining industry with capital markets, trading houses, 
and supply-chain partners.
Designed as Asia’s premier dealmaking hub, the forum brings together mining companies, investors, brokers, 
bankers, and offtakers for high-quality meetings, insights, and commercial outcomes.

500+
ATTENDEES

80+
SPEAKERS

250+
INVESTORS

45+
MINING COMPANIES

https://beaconevents.com/contact
https://beaconevents.com/contact

