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Let’s start with a market snapshot: The outlook for copper is positive. Tightening supply, and solid 
demand are combining to produce a positive pricing environment. And to the extent we can see out over 
the horizon, we anticipate global market supply and demand will be close to balance in 2019 and 2020, at 
which point the market will slide into a supply deficit as we move into the 2020s.   
 
The drivers on the demand side are new and large-scale infrastructure projects – in the developed and 
developing world alike -- plus new applications in alternative energy and the transition to Electric Vehicle 
transportation.   
 
At the same time, we are beginning to feel the impact of long-run structural trends on the supply side:   
 

• Resource depletion at copper mines 
• Declining ore grades 
• Challenges in developing greenfield copper mines 
• The greening of China’s economic growth model 

 
All of these trends point to a positive picture for copper to 2020 and beyond. 
 
Part of that positive picture for Rio Tinto is the continued development at Oyu Tolgoi – OT, as we call it.  
We’re on track there to meet our 2018 guidance, producing 125,000 to 155,000 tonnes of copper and 
240,000 to 280,000 ounces of gold in concentrates this year. 
 
But I’m even more proud of the fact that OT is now one of the safest mine in the world. OT’s safety 
standards are best practice in Mongolia, within Rio Tinto Group and in comparison, to the global mining 
industry. That is a remarkable achievement for a relatively young company.  
 
But the issues I want to treat today go beyond market forecasts and production statistics for the last 
quarter or the next.   
 
There’s a revolution in technology - changing the way we mine…  And changing the way society uses the 
metals we mine. 
 
Let’s take the second point first: Just as the invention of the blast furnace made steel the hallmark 
material of the Industrial Age, breakthroughs in materials science are driving our own Technology Age.   
 
But this time, it’s not just two or three metals gaining prominence.   
 
The devices we carry in our pockets contain nearly 70 separate elements - that’s three quarters of the 
naturally occurring elements in the periodic table.   
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The major developments of our time – EV batteries, energy storage, the “Electrification of Everything” – 
the networked nodes and sensors of the rapidly evolving “Internet of Things:” Our technologists and 
engineers are using a whole new palate of elements to bring these applications to life. 
 
At Rio Tinto, we define our purpose as  supplying the minerals and materials essential for human 
progress.  And as technology evolves, our concept of what is essential is evolving, too. 
 
It’s going to change the way we mine – it has to, and it should.  
 
Increasingly, high-tech manufacture requires metals and minerals that aren’t mined in their own right – 
but are obtained, when they are obtained, only as by-products, or more accurately as co-products, of 
those primary metals. What we used to call the “minor metals” aren’t so minor anymore.   
 
In the case of copper, depending on the deposit, those co-products can include not just molybdenum, but 
cobalt, key for EV batteries…  Selenium and tellurium, used in solar power applications… Rhenium, a 
high-performance alloy used in gas turbines and fighter jets…  And even in some instances, the Rare 
Earths – which are critical to high-tech and alternative energy.    
 
The demand for these metals and minerals is going to challenge us to change the way we assess each 
deposit, and how we can extract value at every step in the mining process. 
 
As our chief executive J-S Jacques said recently, “internal race for capital at Rio will be increasingly 
determined by long-run economics” - and long-run economics point to copper’s increasing role in electric 
vehicles, energy charging systems and renewable energy infrastructure. We’re talking about applications 
and end-uses that are lighter, more versatile and more conductive to new modes of manufacturing. In 
many ways, this puts copper at the center of the new metals age.  
  
These new uses dovetail with the trend toward the “circular economy” – where recycling, re-use and 
recovery from waste become imperative.  For instance, at existing operations – like our Kennecott Copper 
Mine, now in its 115th year – we are not only recycling 300,000 pounds of copper scrap each month, but 
we are beginning to look at historical tailings, where modern methods may more efficiently recover 
appreciable amounts of copper left behind by the mining methods of prior decades – and we believe we 
may be able to recover some of the tech-metals and minerals that had no widespread uses at the time, 
and therefore were considered no different from waste rock.   
 
And in a world where the global population may well reach 10 billion people somewhere around 2050 – a 
world in which many of the mines we’re bringing online today will still be in operation… 
  
… unlocking productivity and using the whole of our deposits will become a necessity.   
 
In the US, policy makers are focused on critical and strategic minerals not just as a “talking point,” but as 
a policy priority. We saw that most recently in the joint statement that marked the Australian prime 
minister’s state visit to the US – a statement that committed the US and Australia to work jointly on 
exploration, processing,  research and development of high performance metals that will sustain the jobs 
of the future.  
 
Our challenge is how we meet the demand for metals and minerals that may not be revenue drivers in 
their own right – at least right now -- but are becoming increasingly important to the countries in which we 
operate, and to customers around the world.  
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This transition - to mining that maximizes every valuable metal and mineral in a deposit - won’t happen 
overnight, but we have the technological acumen to make this happen - to maximise the value we extract 
from each unique deposit.  
 
And it’s not just metal and mineral resources. With each passing year, water is becoming a more critical 
input in the copper production process. As ore grades decline, more water is needed to extract the same 
amount of ore, pushing up water requirements across the industry. Take our Kennecott Mine as a case-
in-point: Our Kennecott concentrator is minimizing the amount of new, clean water required for our 
operation by recycling more than 60% of the water used during the concentrating process. And at OT, 
which we designed to be one of the most water-efficient copper mines in the world, we’re averaging water 
recycling of around 85% - performance that exceeds our design targets.    
 
But if the metals and minerals we use today are changing because of the demands of technology – that’s 
only half of the equation. 
 
Because technology is changing the way we mine as well. 
 
Consider the engineers our industry employs.  I’ll use my company as an example.  Today, two thirds of 
the engineers at Rio Tinto are mining engineers – the remaining third are data or telecoms engineers.   
 
For people outside our industry who would find that surprising – imagine that, within the next 10 years, 
the ratio will flip:   
 
Two thirds of our engineers will be on the data side, with one third occupied in mining.   
 
At Rio Tinto, this shift is being driven – literally – by the conversion of our truck fleets to autonomous 
vehicle operations, to the point where our company now runs the world’s largest fleet of self-driving 
vehicles.   
 
Think about that:  No third shift drivers fighting that all-too-human urge to close their eyes for a moment in 
the black of night…  Fewer accidents, less down time – better safety and efficiency. 
 
…A fully autonomous fleet, monitored from an IT centre located 1500 km away. 
 
But self-driving vehicles are just one part of the technological revolution that’s changing the way we mine.   
 
Those trucks are data-miners as well, with on-board sensors pulsing out data on our drill program and pit 
conditions every few seconds – terrabytes of data each day – that feed into our MAS, our Mine 
Automation System – giving us real-time information on pit stability and other key mining conditions. 
 
Again, it’s helping our operations be more efficient – and safer, with no tradeoff between the two.   
 
The cliché is that that is “the future of mining.” But it’s not – it’s the present state of mining across nearly 
all of our operations. 
 
The future of mining is where technology takes us next.   
 
But the final point I want to share with you is the need for us to keep perspective: 
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Regardless of the technology revolution, it’s always key to keep in mind the human factor, the human 
impact of the work we do. 
 
In the era of AI-driven everything, we cannot leave behind the very human connections and relationships 
that support our work and make what we do possible.  

 
Yes, technology is a key driver of our business- making operations safer, more efficient and more 
productive.  
 
But we must make sure technology doesn’t build a wall between us and our stakeholders – putting us at 
arms-length, when in fact the necessity to collaborate and cooperate will be increasingly essential.   
 
As this gathering knows well, companies in our line of work are a long-term presence in the communities 
in which we operate – and that means we have to be long-term partners as well.   
 
We’re partnering at OT, our newest mine - where we’re pioneering a ‘Made in Mongolia’ strategy – aimed 
at bringing more value in the supply chain into Mongolia and the Mongolian supplier community…   
bringing new technology and capacity to Mongolia.   
 
We’re partnering at Kennecott, our oldest mine - where we created the Inland Sea Shorebird Reserve to 
offset the loss of nearby wetlands impacted by our tailings impoundment, and our South Shore Preserve, 
where we partner with the National Audubon Society to protect critical wetlands for nesting and resting 
migratory birds.   
 
And we’re even partnering at our copper mine of the future - Resolution, in Arizona’s copper triangle -
where, well in advance of opening our mine, we’re already working to improve community life, whether it’s 
our program to strengthen emergency response readiness in the town of Superior – or providing financial 
support for more than 80 initiatives handpicked by local groups, including education programs, 
environmental projects, or local arts and culture.  
 
Navigating the technology revolution – in the way we mine, and in the metals and minerals we mine – and 
doing both with a positive impact, a positive partnership with the communities in which we operate:  
Those are the challenges I see – the challenges we face together, as an industry, both here in Chile and 
around the world. 
 
This is a moment of change – a time of transition, to a technological state we’ve never before envisioned.   
 
And in this transition, copper – and the co-products it makes possible – will be more important than ever.   
 
That is the fundamental factor that should guide our work, now and in the decades ahead. 
 
 
Thank you  
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T +44 20 7781 1654 
M +44 7879 642 675 
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