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It is my great pleasure to be able to speak to you today. 

 

Can I first acknowledge the traditional owners of the land where we meet, the Eora people of the Gadigal 

nation, and offer my respect to their elders, past and present. 

 

I have the privilege of leading Rio Tinto’s Growth and Innovation division. It’s has a wide-ranging brief 

spanning the entire life-cycle of our assets from exploration through studies and construction; through 

optimisation and technical support right through to closure and rehabilitation.  This remit also includes 

management of our global information technology, productivity, internal management consulting, 

automation and data science teams. 

 

Together in partnership with our teams in Rio Tinto’s four Product Groups we help drive relentless, 

company-wide productivity improvements. 

 

This brief keeps me and my teams very gainfully employed.  More than that it keeps us stimulated, 

fascinated and engaged as we look to deliver a step change in the underlying performance of our great 

company. 

 

The mining industry is at a critical point in time, a juncture between a traditional and quite conservative 

past and an exciting and truly transformative future.  It’s a future that will require us to break with tradition 

to not only ensure success and sustainability, but in the new Business to People or B2P era, we also 

need to get much better at explaining what we do, how we do it and the contribution we make to society. 

 

Rio Tinto has been in business for 145 years.  Although what we do each day remains broadly the same, 

how we do it has and continues to change dramatically.  And the pace of that change is accelerating right 

across our industry and that makes for a very interesting moment in time. 

 

But let’s back up a little.  A career in mining responds to some of the most motivating drivers of human 

progress. 

 

Humanity has advanced over millennia on the back of exploration, discovery and the hunger for new 

knowledge.  We are a species perpetually fascinated by the quest for the raw materials that today 

comprise our towns, cities and technologies – and yes including our ubiquitous smartphones. 

 

We’ve built everything we have, everything we see around us, from the mineral wealth won from the 

earth’s crust or from that grown upon the earth’s surface. 

 

And humanity twigged to this somewhere back before the Bronze Age.  If you can keep supplying what 

society needs to progress reliably, you’re going to be profitable.  We have an industry – an industry 

whose product is the wherewithal of prosperous modern life so who wouldn’t want to be a part of that? 
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Let’s reflect on what each one of us has witnessed over the past 10, 20 or 30 years: 

 

 Our safety focus intensifying and delivering ever lower rates of injury as we drive towards our 

ultimate goal of zero fatalities 

 Our industry remaking itself over and over and scaling up our operations and equipment in a way 

few outside our industry can comprehend 

 Our own technologies taking giant strides forward so that things that were inconceivable when I 

started my career are today increasingly commonplace such as automation; and 

 New innovation coming from adjacent industries starting to have a profound impact on ours such 

as the communications revolution, Cloud computing and now the rise of data science, machine 

learning and artificial intelligence. 

 

This ongoing innovation and transformation – and a fair bit more - is what we do for a living.  This story is 

not well understood outside our industry and we need to start to change what are very often out of date 

perceptions. 

 

The days of kicking over a rock to find a major gold seam or spying the edge of the Hunter Valley’s coal 

reserves from sea are mostly behind us.   That which is easy to find has been found, the challenge for 

modern explorers is far more complex. 

 

We know intuitively that there are vast reserves of minerals and metals still waiting to be found.  However, 

our common sense and evidence suggests only in increasingly deep, remote and difficult hiding places. 

 

So, we refine, develop and elevate our science to meet that business challenge.  The more difficult the 

discovery and seemingly impossible the extraction, the more our industry rises up to meet the challenge. 

 

Our industry has an impressive track record of solving the problems of maintaining and increasing 

production of the minerals and metals we produce that are essential to human development. 

 

I think it’s important for us and also the broader community - if they can be convinced of it – to always 

bear in mind what all this means for our living standards. 

 

Broadly speaking, we in the West enjoy an amazingly high quality of living.  We have reliable energy, 

clean water, safe food, modern hospitals, air conditioned office towers, good schools, smartphones and 

comfortable homes full of modern conveniences.  Some of us have stylish electric cars or domestic solar 

arrays to power lithium ion batteries. 

 

Everything I’ve described - modern, prosperous developed-economy life - is built out of materials supplied 

by our industries or is incorporated into technologies reliant on those materials. 

 

When I was young, China was a by-word for poverty.  It had more than 600 million people in the 1960s 

and we understood that most lived hand-to-mouth supporting their families by manual cultivation of rice 

paddies.  Bad seasonal, climactic or other changes routinely led to famines and, at this scale, that meant 

millions suffered or perished. 

 

It is staggering to think of this now.  In the last three to four decades this colossally large nation has totally 

transformed itself into an economic powerhouse rivalling the world’s biggest economy – the USA. 
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It now has around 1.4 billion people and has lifted the vast majority of them from that precarious, agrarian 

existence into a middle-class comfort that we would all recognise. The Chinese of today mostly live in 

vast modern cities of modern buildings, transport systems, schools and hospitals. Just like us. 

 

It’s roughly equivalent to, say, 300 years of European industrialisation, multiplied by a billion or so people 

and delivered within 30 years.  It’s very nearly incomprehensible. 

 

And nearly all the foundations for this progress came out of mines – and a very significant proportion from 

mines located here in Australia. 

 

The China of today has been built from steel and copper; from gypsum, gravel and sand; from bauxite, 

alumina and aluminium and most recently from silica, rare earths, nickel and lithium as China focusses 

more and more on renewables and on cleaning up its environment. 

 

China’s recent history is the compressed, high-speed slide deck for showing all of humanity how we got 

where we are.  It sets a roadmap for many other emerging economies to follow. 

 

So what of our approach?  To do justice to our ore bodies today we are guided by our 4Ps framework: 

Performance, Portfolio, Partners and People, and I will touch upon aspects of each of these today. 

 

We are a company driven to extract ever higher performance in safety and productivity using a 

combination of technology, innovation and automation. 

 

As a company we have made a commitment to our owners that we will deliver a step-change in 

performance through our Mine to Market Productivity drive.  This is aiming to deliver an additional $5bn of 

free cash flow from our assets by the end of 2021.   

 

In order to deliver this, we must transform the underlying productivity of our core assets and we must 

transform ourselves organisationally to align to the work of the future and not to the work of the past. 

 

Productivity has become the catch cry of our industry over the past few years and, for us, it is 

synonymous with innovation and improvement.  This is the area, it appears, where the ingenuity of our 

people and partners knows no bounds. 

 

We pride ourselves on being pioneers in our industry.  In the early days of Rio Tinto 145 years ago in 

Spain, our pioneering was a bit more prosaic.   

 

But our history is full of pioneering activities from building the world’s first massive open pit copper 

operation at Bingham Canyon in the USA in the 1920’s through to the discovery in the 1950’s of the 

Weipa bauxite deposit, the foundation for our Australian aluminium business.  In the 1960’s we 

discovered and then developed our Mount Tom Price deposit which has delivered us today our truly 

world-class iron ore business located in the Pilbara of Western Australia and in the late 1970’s the 

discovery of Argyle allowed us to play a significant part in the global diamonds industry.  We and the 

broader industry have much to be proud of. 

 

Today, we are pioneering in the fields of automation and artificial intelligence to help us address the many 

challenges of the future. 
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Almost 10 years ago the first driverless truck was loaded with ore at our Pilbara operations and this 

quickly led to the development of our world class autonomous haulage system now increasingly 

augmented by autonomous drills as announced two weeks ago.  Today we’ve grown our fleet significantly 

and our remote operations centre in Perth controls more than 80 trucks and 11 drills from more than 1500 

kilometres away. 

 

We have also progressed to autonomous rail.  AutoHaul is the world’s first fully autonomous heavy haul 

train, and even for me the concept is pretty mind blowing. 

 

We operate over 200 locomotives on more than 1,700 kilometres of privately owned track in the Pilbara, 

transporting ore from our 16 mines to four port terminals.  Each autonomous train comprises two or three 

locomotives and some 240 ore cars making them each 2.4km long.  In essence these are the world’s 

largest and longest robots. 

 

To date we have completed more than three million kilometres in what we call attended autonomous 

mode.  We have about 65 per cent of all trains operating in this mode and the percentage is increasing by 

the day.  We’re expecting the system to be fully operational, with full regulator sign off, later this year. 

 

It is important to note that AutoHaul is underpinned by what is known as the Driver Strategy Engine an AI.  

This is an on-board, predictive, dynamic train system that safely and efficiently drives the trains. 

 

It uses data such as track topography like grades and curves, signalling information, speed restrictions 

and transponder placement.  It also uses characteristics of the locomotives and ore cars, like weight and 

rolling resistance, to inform the driving strategy. 

 

Through this application, AutoHaul is delivering about a 6 per cent speed improvement, as well as 

removing the need for driver change-over breaks at the end of each shift. 

 

Now of course it’s not just about technology for technology’s sake – this is about improving performance 

in safety, productivity and ultimately to our bottom line.  In recent trials, the autonomous trains delivered 

the product to the port nearly 20 per cent faster than a manned train. 

 

An area of our business that is relatively new today but which will reshape our future is data analytics.  

We have recently stood up a dedicated Data Science team that are working through these challenges. 

 

Today we are generating vast volumes of data, every minute of every day and as we turn on more 

sensors this is growing at incredible rates. 

 

Rio Tinto has more than 60 operations and projects globally spread across some 40 locations.  The 

volume of data being generated today is nearly incomprehensible.  This ocean of data is close to 

worthless in its raw form but with modern tools and by partnering well we can extract intelligence and 

insights to help drive our business to greater success. 

 

 

We see tremendous value in connecting our industrial and corporate assets together, collating and 

analysing data from drills, trucks, shovels, conveyors, trains and ships.  We currently track more than 

4000 vehicles across our operations in real time 24 x 7. 
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Haul trucks are a subset of this fleet and each truck today has more than 45 electronic ‘tags’ which report 

data every few seconds.  Across the entire fleet we store more than 30 million geo-positions per day. 

 

As one example of the data challenge, each time we add another fully autonomous haul truck into our 

system we add an additional 200 megabytes of data per day to be carried across our network and to be 

stored both within our data historians and in our data lake. 

 

So, what do we do with all this data? 

 

This video shows our proprietary Mine Automation System (known as MAS), which is in place at 98 per 

cent of our operations.  It allows us to combine our data to deliver operational insights in real time.  It’s a 

world-class fusion database, with artificial intelligence and machine learning capabilities embedded.  

Importantly this system has been developed through a decade-long partnership with the Australian 

Centre for Field Robotics at the University of Sydney. 

 

Detailed data about the ore body is used to improve planning and resource utilisation rates. Data 

generated by autonomous drills now feeds directly into ore body modelling.  By combining these two 

types of data, we have a better understanding of what grade is where before we mine and also 

information on hardness for blast optimisation or material handling for processing efficiency. 

 

Real time data from equipment also allows us to optimise the speed of the trucks and to reduce queuing.  

With more than 900 haul trucks globally, even a small improvement in efficiency per shift can make a big 

difference. 

 

The wealth of data also supports powerful analytical tools.  As the number of sensors on equipment 

grows, so does the opportunity. 

 

We will need to break with tradition when we consider our mines of the future.  There is little doubt that 

the people with the best chance of yielding intelligence from our data, have never worked in our industry 

and know nothing about mining or minerals. 

 

Geologists, miners, engineers – we all have a certain predisposition.  I like to tell people we are 

‘classically trained’.  We all understand the value of that training and the models that underpin our 

business today.  It has stood our industry in good stead for many decades. 

 

But it’s no longer enough. 

 

To survive and prosper in the modern technological environment requires us not merely to gather and 

analyse our data but to challenge our biases and reset approaches, to really upend our modes of thought, 

deliberately, systemically and regularly. 

 

We live now in the age of disruption and it is folly to think we can hide from it.  If we don’t disrupt our own 

ways of thinking and operating, we can be sure someone else will do it. 

 

If you’d asked me 10 years ago if I ever thought we’d be hosting a ‘Hackathon’, well, I’d have just said 

“What on earth is that?”.  And perhaps “We’re here to do exploration and mining, not play games.” 
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And I would have been wrong.  For proof of that I offer the Hackathon we ran last year here in Sydney.  It 

was an initiative of our Pioneer Lab.  We created the Lab to find, nurture and accelerate ground-breaking 

ideas, from small to huge – incremental tweaks to industry disrupters. 

 

To put the concept simply, we gathered 22 frighteningly clever – and mostly young – people from 

universities and from tech start-up firms.  We held them “hostage” over a weekend, feeding them coffee, 

burritos, pizza and data - these appear to be their chief dietary requirements. 

 

We divided them into five groups and threw a problem at them. 

 

Problem: Haul trucks dump their loads at processing plants and should leave empty.  But oftentimes 

some of the dirt sticks in the tray – I’m talking about tonnes at a time.  We know it as ‘carryback’ and it 

obviously reduces the capacity of the vehicle for its next load.  On some of our sites it costs us five per 

cent of our haulage capacity.  

 

So it was ‘lap-tops out everyone, how can we solve for carryback?’. 

 

The first thing to note is that every group came up with an entirely different approach – they asked 

different questions and used different thought processes.  Secondly, they all used algorithms and 

‘machine learning’ software to learn and improve functionality.  So the same basic tool kit but five 

completely different takes on the problem.  Diversity in action! 

 

There is so much we can learn from this simple exercise.  Will we do it again?  Absolutely. Some of the 

solutions increased the accuracy of predicting carryback from 70 per cent to well above 90. 

 

But that wasn’t the only pay-off.  For the participants, a weekend of analytics and problem solving is their 

idea of fun.  They had a great time.  And they came away with thinking ‘Who knew mining was cool?’, 

‘And who knew there could be jobs for me in mining?’ 

 

But let’s also think about our IT world for a minute.  It is the area of compute and storage as well as the 

systems and tools that are redefining our world.  The internet of things – IOT – is transforming our world 

and the pace is accelerating.   

 

We are seeing an explosion in the number and type of sensors being deployed to measure and monitor 

nearly anything we can think of.  McKinsey has estimated that around 3 billion new sensors will be 

deployed globally each year between now and 2020. 

 

The rise of Cloud computing and Cloud at the Edge is changing how we deploy computing and systems 

across our assets.  This linked with new communications technologies is allowing us to move vast 

amounts of data between our assets to major cities and even globally.  We can then place real time 

information into the hands of leaders and operators and right in the field where it is needed. 

 

Likewise, the rise of Cloud computing is doing away with the traditional approaches of company owned IT 

environments.  We can now partner with providers to manage all aspects of storage, computing power 

and desktop support so we can focus on our core business of mining. 

 

A recent example from our exploration team provides a useful insight into what has recently become 

possible in the area of data analysis. 
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A new satellite was recently found to provide superior data for which our exploration team have built an 

algorithm that maps geology and certain styles of alteration.  Early tests showed exciting potential but 

when the team sat down they realised that using their normal methods for processing these data it was 

going to take us ~50 years to grind through it all!  That did not sound very agile.  Like good industrious 

explorers they came up with a solution to build a computing cluster and for several million dollars they 

could reduce this time down to ~11 years.  Management said no to any new capital and said go speak to 

our data science team.  The data science team worked with one of our Cloud providers to tweak the code 

– they uploaded close to 1 Petabyte of data into the Cloud and processed these data in around 11 hours 

and for a compute cost of under $10,000 US dollars. 

 

So in a matter of a couple of weeks we took the task from 50 years to 11 years to 11 hours and from 

millions of dollars to a few thousand.  Now I call that progress. 

 

It is these types of use cases that are needed to reset many of our historic views on computing power 

going forward.  We now have unfettered access to very cost effective hyper scale computing power and 

this is why building these data lakes and building credible data science capabilities is becoming mission 

critical for our industry. 

 

Now it would be good to talk about how that digitally enabled future plays out.  Our Koodaideri project is 

an iron ore development being studied within our Pilbara business.  It is planned to be our most advanced 

mine yet built. 

 

Through the use of digital design, advanced data analytics, machine learning, control loop optimisation 

and automation we will significantly improve how we operate and maintain this new mine. 

 

Through the use of digital twins, we will better interact and use the data we gather during design and 

operations.  The digital twin will allow us to access realtime data in the field to support our operators and 

maintainers.  This will be our first fully paperless mine. 

 

Ultimately, Koodaideri will run as part of an integrated system, where we can integrate – in real time – the 

mine, process plant and rail system, including AutoHaul.  It will employ some absolutely leading edge 

technologies and do so in completely novel. 

 

Again, this is not a case of technology for technology’s sake – this intelligent mine will improve safety, 

optimise performance, and so attract the workforce of the future. 

 

It’s a point of pride within Rio Tinto that we regard ourselves as industry leaders in partnering with the 

communities living around our operations to create tangible local benefits and to create advocates for our 

operations. 

 

This is intricate and sensitive work, requiring patience, humility and up-front awareness that you have a 

massive amount to learn about the traditions, cultures and aspirations of our host communities. 

 

Over my time with this company I’ve had the privilege to have lived in several countries and to have 

worked in more than 45.  Every one of those places presents its own unique set of social, cultural, 

political and economic pre-conditions that have to be understood intimately if we are to explore or mine 

there with anything approaching long term success. 
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A key aspect of our License to Operate or what we now refer to as our Partner to Operate is skills 

training.  We recognise that some traditional roles will be disproportionately impacted by automation and 

modern work practices.  As such we have started to partner to help upskill and retrain key parts of our 

workforce so they can continue to play their role and have meaningful employment.   

 

The most recent example is our partnership with TAFE in WA which is creating a new vocational 

curriculum suitable for jobs of the future.  This will teach skills and competencies in robotics, data 

analytics and digital inclusion. 

 

Technology can also help to better inform our host communities on what mining will look like.  At our 

Amrun bauxite project in the Northern Cape we have been using virtual reality so show the traditional 

owners what the impact of construction and mining activities will look like before construction 

commenced. 

 

The pioneering spirit is strong at Rio Tinto and we like to apply innovation across all parts of our business, 

including our new projects. 

 

This video shows the modular construction of the 1km long Chith export facility at Amrun using 13 

prefabricated pieces.  It is the first of its type in the world and was done safer, faster and more cost 

effectively than by traditional construction methods.   

 

This modularised approach also eliminated more than 300,000 high-risk work hours on site, which would 

largely have been conducted over water. 

 

Some of you may be aware that in 2004 Rio Tinto discovered a completely new mineral called Jadarite in 

Jadar in Serbia, one that intriguingly has almost the same chemical composition as the fictional mineral 

Kryptonite.  Jadarite is part lithium and part borates and not only has it never been discovered anywhere 

else on earth; it’s never been processed before. 

 

Our team at our Research Centre in Bundoora near Melbourne have been working hard to develop the 

chemical process to turn Jadarite into saleable product. 

 

Today we are using technology from our initial exploration efforts, through engagement with communities, 

through how we study and design new projects, how we construct those projects and of course how we 

productively operate those mines and plants.  We are also today focussing on how technology can help 

us to close our old mines more efficiently. 

 

Turning to safety.  We have a stated ambition of moving towards zero harm.  This means no lost time 

injuries and no fatalities.  We have some way to go but we recognise the role of technology to help us 

take this to the next stage.  Today we are increasingly using data analytics to provide early insights into 

leading safety indicators. 

 

We have been rolling out a Critical Risk Management tool for the past few years.  In this we  

are geolocating where the critical risk assessments have taken place to ensure no black spots – not 

missing those out of the way areas that might otherwise be overlooked. 

 

The automation of our heavy haul trains will have a positive impact as we will ultimately eliminate more 

than 1.5 million km’s per year of driving to position train drivers for each shift change. 
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For the area of major hazard risks, we are using sensors and data to predict the risks associated with the 

likes of geotechnical and process safety risks. 

 

At our Jadar Lithium-Borate project in Serbia we are designing out many risks using computer simulation.  

In the design we are removing people from high risk areas. 

 

We will increasingly use data analytics and technology to help us firstly reduce and then ultimately to 

eliminate fatalities once and for all from our business. 

 

I’d like to end with one of my favourite pictures from the past year.  This is a shot from near the bottom of 

shaft 2 at Oyu Tolgoi in Mongolia.  I like this because the shaft has been developed using some of the 

very latest innovations in underground construction juxtaposed with some very traditional methods.  The 

almost ‘other worldly’ quality of this visual provides inspiration for breaking with tradition and pushing 

towards that next frontier. 

 

Our industry is poised at an incredible moment in time.  The opportunities that lie ahead are truly 

amazing.  Robust GDP growth, ongoing urbanisation and the pivot to a decarbonising world economy 

means there will be strong demand for the likes of iron ore, aluminium and especially copper.  There will 

also be growing demand for those metals and minerals that underpin battery and renewable technologies. 

 

As an industry we have achieved incredible things through scaling and ever refining known technologies.  

The Tech 4.0 digital disruption is now starting to manifest in a significant way upon our industry.  From 

Cloud computing, to new sensors, to drones, to ever more automation and now the rise of machine 

learning and AI.  This is all being fused through data science to generate new insights.  “Data is the new 

oil” and so digitisation becomes one of our key tasks. 

 

This will mean a disruption in not just how we operate and maintain our assets but in organisational 

design and therefore business models.  It will change how we partner.  It means that the ecosystems we 

develop with our OEM’s and key suppliers will need to evolve.  No one company can do this alone.  We 

will need to rethink how we imagine our supply chains and how these are best optimised.  We will need to 

think about every part of the value chain. 

 

It will take more than just an individual company to innovate and pioneer to be successful.  We need to 

nurture an agile, active and innovative ecosystem that we can all partner in, to break with traditions and 

secure a strong and sustainable future for mining. 

 

So I welcome you all here to Sydney.  I encourage you to engage and make new connections and I thank 

the organisers for allowing me to speak with you this morning to Kick off “The Future of Mining”. 

 

Thank you. 
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