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Welcome to our 
second Innovation 
Forecast Report 
on the digital 
transformation 
of the mining 
industry, one year 
on from our first 
report, in what  
has been rather  
an eventful year  
for metals miners 
in particular.

First, the positives 
At COP26 in Glasgow, governments reaffirmed their commitments to 
the goals of the Paris Agreement, ensuring that – among other impacts 
– demand for the metals (essential to the generation of renewable 
energy) will remain predictably strong for years to come. And, despite the 
lingering effects of the COVID pandemic, developing countries continue 
to grow rapidly, with all the demand for metals and energy that entails.

With some downsides 
Disruption, in the form of supply issues and sanctions from the  
war in Europe, has caused commodity prices to soar. This has resulted 
in pressure on consumers and other end-users of mining products. 
Mining is an energy-intensive industry and has seen its energy costs 
and fuel bills rise significantly as prices increase. Global inflation also 
means rising wages, putting further pressure on miners’ costs. Many 
commentators warn of an impending global recession.

Control is something of which the mining industry often has  
precious little
The price of its products is out of its control as it is set by the market. 
Energy and labour prices are also out of the industry’s control – again 
set by the market. The markets give with one hand and take away  
with the other.

So, as we looked at this year’s survey data from 160 senior decision 
makers globally, a key point leapt out: 

Many of mining’s most active digital transformation initiatives could  
be linked by the idea of improving ‘control’ - or, at worst, ‘management’ 
– whether of costs, safety, productivity, efficiency, or of any other 
appropriate metric.

After all, when so much is out of your control, it’s natural to try to  
win greater control of those elements that you can influence directly.

It certainly makes sense, given our respondents’ overwhelming 
agreement that the success of their digital transformation efforts  
is critical to the survival of their business. And yet, despite that 
imperative – we are talking about the success or failure of some of  
the world’s largest organisations – the responses of our respondents 
suggest that miners have to work hard to overcome a variety of 
obstacles, including some that one might have thought  
would be eliminated by now.

Do we have all the answers? Absolutely not. Axora is here to help  
miners improve their business, partly through bringing technology 
providers and the mining industry together – often including, yes, 
improving their levels of control. But we hope that, at the very least,  
you might welcome the opportunity to compare your digital 
transformation situation with the data presented here; and, perhaps,  
be able to use it to assess how - in a technology sense – your  
company benchmarks against others in the industry.

Most of all, we hope you can use this data to advance the digital 
transformation cause in your organisation. Because, as 100 percent  
of our survey respondents agreed, technology and innovation are  
critical to your survival.
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WHO WE SURVEYED
160 senior decision  
makers from metals  
and mining companies  
around the world

Sectors
Multi-commodity,  
base metals, copper,  
gold, and other  
bulk minerals

Company employee size

These territories are 
where respondents 
are based, not 
necessarily where 
the company’s 
mines are located

Locations of respondents

100
5,000+

Departments
Senior site management,
engineering and technical 
services, operations, IT

Survey conducted April to May 2022 by Vanson Bourne

CENTRAL/SOUTH 
AMERICA (40)
Brazil, Chile,  
Mexico, Peru

NORTH AMERICA (25) 
Canada, USA

AFRICA (15)
Ghana, Mali,  

Nigeria, Zambia

SOUTH  
AFRICA (20)

UK  
(10)

AUSTRALIA 
(25)

KAZAKHSTAN  
(5)

ASIA (20)
India,  

Indonesia



‘Digital transformation and 
innovation in my organisation 
have completely changed 
how we approach the mining 
business. It has increased our 
productivity as well as our 
overall safety and security 
on site. It is only a matter of 
time before it is fully endorsed 
within all the facets of our 
organisation, so it has a very 
bright future with us.’

Survey respondent  
Head of Innovation from an 
organisation with 3000+ employees

TRANSFORMATION 
AND INNOVATION ARE 
CRITICAL TO SURVIVAL

Respondents are 
totally cognisant 
that technology 
transformation 
and innovation are 
mission-critical
The average proportion of global 
annual revenue dedicated to 
transformation and innovation 
remained constant year-on-year 
at nine percent. Given increased 
mining company revenues 
over the past year, this likely 
amounts to a substantial rise 
in the absolute value of digital 
transformation investments.

But are miners 
innovating fast 
enough?
Although all respondents 
recognised the importance of 
innovating, only 53 percent 
described their organisation’s 
current transformation progress 
as ‘Advanced’ (a small increase 
from 47 percent in 2021). 

What does this mean?
 ›  Digital transformation 

timescales are on par with  
mine lifespans: long. 

 › At this rate of progress,  
it might take another seven  
years for all respondents to 
describe their organisation’s 
efforts as ‘Advanced’.

SECTION 1

 100%
of respondents believe 
transformation and  
innovation are critical to  
their organisation’s survival,  
up from 99 percent in 2021
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ESG targets are 
increasingly 
important strategic 
imperatives for the 
mining industry 
There are tangible benefits for 
hitting these targets (and penalties 
for missing them) due to regulation 
and shareholder pressure, as well 
as opportunities to access more  
cost-effective finance. 

Therefore, a significant portion 
of digital transformation efforts 
relate to ESG initiatives. These are 
dedicated to improving metrics 
around energy and natural resource 
consumption, waste generation, 
environmental impact, and staff 
and community engagement. 

Improving water use 
There was a major increase in  
the proportion of respondents  
who see improving water use as  
a top-three business priority in  
the next one to three years (33 
percent cited it in 2022 vs. 23 
percent in 2021).

Improving environmental footprint
When asked about the benefits  
of deploying technology, improving 
environmental footprint was the 
fourth most common (cited by  

45 percent of respondents). 
The more advanced the digital 
transformation strategy, the more 
likely the benefit (50 percent of 
organisations describing their 
strategy as ‘Advanced’ cited this 
benefit vs. 38 percent who described 
their strategy as ‘Not advanced’).

Engaging staff 
We’re in an era where people  
are more aware of their work’s 
impact. So it’s interesting to  
note that, ‘Staff feeling better  
about the organisation’s 
environmental impact’ was a  
driver for 31 percent of companies 
when deploying technology.

Engaging communities 
Companies are increasingly 
prioritising community engagement. 
The proportion of respondents  
citing this as a short-term  
(one to three years) goal for their  
organisation leapt to 24 percent 
from 15 percent in 2021.

SPOTLIGHT:  
DIGITAL TRANSFORMATION 
AND ESG

SECTION 2

How is digital transformation 
providing more control 
over ESG performance 
improvement? 

CASE STUDY: 
REDUCING CYANIDE 
USE BY 90 PERCENT

For hundreds of years, gold 
mining has used cyanide 
in the production process. 
However, communities are 
increasingly worried about 
the risks of it accidentally 
entering local watercourses 
(no matter how unlikely this 
is). Miners can no longer 
afford to ignore these 
concerns.

Readily-available cyanide 
replacement technology 
enables gold miners to reduce 
cyanide use by 90 percent 
without any significant change 
to processes – it just involves 
slightly different management.

This is just one way 
technology is helping miners 
control operations to comply 
with ESG requirements and 
meet targets.

Read more
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‘ESG metrics are used by 
corporations and investors 
to understand non-financial 
risks and compare companies’ 
operational performance. 
Sustainable mining is broader, 
it considers wider systems and 
the extraction of materials in 
a way which limits negative 
impacts for future generations.’

CRU - Charlie Durant Research Manager, 
Sustainability

Join the Axora 
discussion

https://www.axora.com/insights/change-within-mining/
https://community.axora.com/


WHAT STOPS MINERS 
FROM TRANSFORMING 
FASTER?

Huge budgets 
are apparently 
available – but 
they’re not  
being spent
On average, only 60 percent 
of revenue dedicated to 
digital transformation and 
technology is used. In other 
words: 40 percent of budgets 
remain on the table. This is 
relatively consistent across 
the geographies and company 
sizes we surveyed. 

Based on the research, 
mining companies are finding 
themselves in this situation 
due to:

 › Ongoing (yet readily 
addressable) barriers to 
adopting technology 

 › A growing focus on 
investment costs rather than 
value generated 

 › Disconnects between  
corporate and mine sites

Let’s delve into each of these.

SECTION 3

Ongoing barriers to adopting technology 

Concerns  
over 
cybersecurity

2022 44%

2021 42%

Lack of  
vision into  
the potential  
for digital 
solutions

2022 41%

2021 31%

Lack of IT 
infrastructure 
to handle data 
generated by 
digital solutions

2022 41%

2021 38%

Lack of market 
knowledge in 
new solutions

2022 41%

2021 33%

Business  
culture  
resistant to 
technical 
innovation

2022 34%

2021 35%

Lack of  
in-house  
skills

2022 33%

2021 31%

Lack of  
available 
capital to 
invest in digital 
solutions

2022 33%

2021 36%

Slow decision 
making  
by senior 
management

2022 31%

2021 0%

We have not 
faced any 
barriers but 
expect to

2022 3%

2021 2%

We have not 
faced any 
barriers and do 
not expect to

2022 6%

2021 3% 2022 160 respondents
2021 150 respondents
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‘Digital transformation is  
a reality and a necessity. It 
will bring improvements in  
all processes and production, 
but it mainly comes up 
against human limitations, 
such as acceptance, 
capabilities and vision of  
the future.’

Survey respondent 
Head of Engineering from an 
organisation with 100-249 employees

‘This sector has to 
overcome many challenges 
in the adoption of digital 
technologies. Mostly older 
management attitudes.  
But change has to happen 
if mines are to remain 
competitive and increase 
productivity.’

Survey respondent  
Head of Operations from an 
organisation with 3000+ employees

Do these trends reflect an 
industry lacking a long track 
record of digitalisation – and 
therefore lacking essential 
expertise?

Read more about the mining 
industry’s efforts to acquire 
tech-native talent.

There were key developments  
from 2021
 › Lack of vision into the potential 

for digital solutions leapt to second 
place – and was cited by 10 percent 
more respondents this year. 

 › Lack of market knowledge in new 
solutions was a barrier for seven 
percent more respondents this year.

Importantly, all these barriers are 
readily addressable.

Our Innovation 
Director, Joe 
Carr, shares what 
companies can do 
to get a head start 
in overcoming some 
of these barriers to 
adopting technology 
Lack of in-house skills
‘For a long time, the mining industry 
has been crying out for talent, and 
it struggles to attract new and 
retain existing talent. There’s plenty 
of new talent funding scholarships 
available, but the number of people 
who choose to go into mining 
through the education route is 
declining. Some universities are 
more innovative than others, but 
the industry needs to try harder to 
change the market’s perception. 

There’s a big gap between those 
entering the industry and those 
retiring, so companies find 
themselves hiring other companies to 
help. A South African mining company 
we work with, for example, are 
investing in upskilling its staff and,  
in the meantime, Axora is bridging 
that skills and expertise gap.’

Lack of market knowledge  
of new solutions
‘As well as a skills gap, there also 
isn’t enough knowledge across the 

 92%
of respondents have experienced 
at least one barrier to adoption, 
which is substantial given how 
critical respondents said digital 
transformation is to their 
organisation’s survival
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Read more

organisation of what solutions 
are available to help. Those who 
go on to work in mining are often 
pigeon-holed into a specific area, 
without any scope to research 
new, more innovative ways of 
working. Those in innovation 
functions have this as part of their 
role, but it tends to stop there. 

Often, mining companies 
watch competitors to see what 
technology they use, but there 
are other ways. Giving staff more 
permission and time to explore 
innovation means that those 
who are responsible for using 
the technology are part of the 
research process. This means 
they’re already engaged, which  
is a huge win.’

Business culture is resistant to 
technical innovation
‘For an industry that appears 
to want to change (all our 
respondents said that digital 
transformation was critical to 
their survival), when push comes 
to shove, it doesn’t seem like it 
does. Cultural change is tough to 
overcome, and you need to have 
people willing to engage, but 
there are ways to do it. 

Making small, incremental 
changes while putting the 
foundations in place for the bigger 
changes is an effective way to 
introduce a new way of thinking. 
The key is to find solutions that 
are less complex, easy to install, 
and show results quickly.’

https://www.axora.com/insights/how-mining-companies-can-attract-top-talent/


Growing focus  
on costs rather 
than value
Compared to 2021, there was a 
notable decrease in the number 
of respondents who said the 
value of technology investments 
is more important than the cost. 
This was most common among 
respondents in Africa, at  
mid-size companies and in 
senior site management roles.

There’s a snowball effect  
with digital transformation – 
the more you advance, the  
more value you generate
Companies with advanced 
transformation strategies 
are more likely to experience 
improved return on investment 
from technology. 48 percent 
of respondents who described 
their strategy as ‘Advanced’ saw 
improved ROI, vs. 34 percent 
of those whose strategies were 
‘Not advanced’.

Disconnect 
between corporate 
and mine sites
82 percent of respondents  
said that tensions between 
corporate and site-level teams 
were hindering innovation 
progress
This was more pronounced 
in companies with ‘Advanced’ 
transformation strategies  
(88 percent, vs. 75 percent  
among those whose strategies 
were ‘Not advanced’).

71 percent of respondents  
said there’s a disconnect  
between corporate innovation 
goals and site-based goals
Again, this was more pronounced 
in companies with ‘Advanced’ 
transformation strategies (74 
percent, vs. 67 percent among 
those whose strategies were  
‘Not advanced’).

 10%
increase in the proportion of respondents saying that the  
cost of a technology investment is more important than 
the value it will deliver (2022: 34 percent, 2021: 24 percent)
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There are several  
ways companies can try  
to overcome this
Elaine Hattingh, Manager of 
Innovation Planning and  
Execution at Exxaro 
Resources, believes an 
external and internal open 
innovation strategy is the  
way forward:

‘Developing a culture of true 
open innovation requires 
an organisation to learn to 
collaborate effectively. This 
leads to increased cross-
pollination of ideas and  
better alignment across the  
entire organisation.’

‘Having a digital strategy 
in place and executing it is 
not the same thing. HQ have 
the ideas and say, here is a 
plan, go make it work, but 
on the ground, we don’t have 
the IT skills and don’t have 
the human resources as we 
are already working beyond 
capacity.’

Survey respondent 
Mining General Manager from an 
organisation with 250-499 employees



DRIVERS FOR 
DEPLOYING SPECIFIC 
DIGITAL SOLUTIONS

Productivity 
remained the top 
driver for deploying 
technology
Productivity links to profitability, 
so it’s no surprise it was still  
the top deployment driver 
given the current inflationary 
environment. 

After all, when you have no 
control over your product’s selling 
price or your key input costs 
(energy and labour), productivity is 
where you can make major gains. 
The bigger the company, the more 
important this was as a driver.

Productivity was also the most 
common benefit companies saw 
from deploying technologies (cited 
by 66 percent of respondents).

SECTION 4

The human angle – 
fostering a better, 
safer workplace
The second- and third-place 
people-related drivers for 
deploying technology also 
remained the same as last year: 
 
 ›  Increased labour effectiveness 
 › Better working environment 

 
Health and safety was  
therefore a focus area
In terms of how miners are using 
technology, health and safety 
monitoring and tracking was the 
top application for deploying tech 
this year, up from fourth place in 
2021 – the biggest annual rise. Of 
using this application, it remained 
to be seen to deliver the greatest 
benefit to the workforce.
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CASE STUDY:
A SENIOR MINING  
ENGINEER’S PERSPECTIVE

‘There are two important 
metrics for me. First, did 
everyone who came to work 
at the mine today go home 
safe and sound at the end of 
the day? Everyone must get 
home. And the second is: did 
we meet production targets? 
Meeting production targets 
with no health and safety 
issues – that’s a good day.’

Verah Malele 
Senior Mining Engineer, Exxaro Resources

Read more

‘Productivity and efficiency dominate a mine manager’s life – and 
impact profitability. We’re seeing trends among deployments in terms 
of making mines and mining cheaper to operate, since it is generally 
accepted that a safe mine is a more productive and efficient mine.’

Joe Carr 
Mining Innovation Director, Axora

https://www.axora.com/insights/interview-with-verah-malele/


11INNOVATION FORECAST 2022/23  SECTION 4

Non-invasive medical 
screening showed the biggest 
year-on-year increase among 
specific health and safety 
technologies. It was deployed 
by 63 percent of organisations 
in 2022, vs. 55 percent in 2021.

The biggest reported health 
and safety benefit achieved 
from technology was 
improved mental health, cited 
by 55 percent of respondents. 
This was most marked in 
EMEA, at mid-size and large 
companies, and among senior 
site managers (suggesting it 
applies to mine workers).

Plant and 
operations 
perspective
Given where miners can 
actually control costs, it’s 
no surprise that throughput 
and implementation speed 
are driving technology 
deployments focused on 
plant and operations.

In the current energy and 
labour market, miners have 
limited scope to control input 
costs. This was reflected 
in the data – there was a 
notable seven percent year-
on-year fall in the proportion 
of respondents citing 
‘Reducing operational costs’ 
as a driver for deploying 
technology, although it 
remains important to about a 
third of organisations (2022: 
31 percent, 2021: 39 percent).

48%
of respondents cited increased throughput  
as a deployment driver (2021: 33 percent)

 29%
of respondents cited reduced implementation  
time as a deployment driver (2021: 20 percent)

Increasing throughput

Reducing implementation time



MINING REMAINS 
FOCUSED ON CERTAIN 
TECHNOLOGY TYPES

In addition to 
asking respondents 
about drivers and 
applications for 
innovation, we also 
asked about the 
types of technology 
they’re using
Analytics and cloud are top
Advanced analytics and sensors 
remained most likely to be  
deployed. Cloud-based platforms 
was tied for first place, up from 
third place last year.

Autonomous haulage technology 
had a seven percent year-on-year 
increase – and rose to third place. 

Emerging doubt about robotics
Robotics deployments fell slightly 
(2022: 58 percent, 2021: 60 percent), 
and it had the lowest deployment 
levels of all the technology types  
we surveyed. 

It also had by far the biggest decline 
in perceived growth opportunity  
for the coming year – in 2021,  
it was cited by 45 percent of 
respondents, but this year it was 
cited by just 27 percent. It was  
also seen as the tech offering  
the least potential for growth.

SECTION 5

Technologies currently being 
deployed by organisations

Advanced 
analytics  
and sensors

2022 74%

2021 73%

Cloud-based 
platforms

2022 74%

2021 71%

Anonymous 
haulage 
technology

2022 73%

2021 66%

Semi-
autonomous 
equipment

2022 72%

2021 73%

Industrial 
internet  
of things  
(IIoT)

2022 71%

2021 71%

Machine  
learning  
(ML)

2022 69%

2021 68%

Modern  
data 
architecture

2022 68%

2021 68%

Artificial 
intelligence  
(AI)

2022 66%

Digital twins 
(i.e. virtual 
replicas of 
physical 
devices/sites)

Robotics
2022 160 respondents
2021 150 respondents

2021 57%

2022 66%

2021 64%

2022 58%

2021 60%
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All eyes on AI 
AI remains at an early 
deployment stage, but had the 
largest year-on-year increase 
(66 percent reported a level 
of deployment in 2022, vs. 
57 percent in 2021). It also 
maintained its position as the 
technology representing the 
biggest growth opportunity, 
with a notable year-on-year 
improvement in outlook in the 
next three to five years. 

Q&A: MANAGING DIESEL COSTS 
MAX LYTLE, CHIEF COMMERCIAL OFFICER, FUELACTIVE

Percentage of respondents citing AI 
as the biggest growth opportunity  
for their organisation

In the  
coming  
year

2022 55%

2021 59%

In the next  
three to 
five years

2022 61%

2021 56% 2022 160 respondents
2021 150 respondents
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1. Improving environmental 
footprint was cited as a driver to 
deploying technology. How does 
FuelActive address this?
We reduce fuel contamination 
intake in diesel engines with our 
patented fuel inlet solution. This 
improves fuel efficiency by up 
to five percent in large mining 
vehicles, which translates to a 
reduction in CO2 emissions by the 
same amount.

2. How do you find companies 
respond to technology that 
provides instant results or ROI?
Typically, after a pilot, customers 
will spend a great deal of time 
building a solid business case. We 
are fortunate that the business 
case for fuel efficiency is simple. 
In our experience, if the pilot 
proves savings on a small number 
of vehicles, it is very common to 
roll out to the entire fleet.  

3. How does your technology  
help you win business?  
Customers are usually drawn  
to our product for a few reasons. 
Firstly, ROI is clear, with some 
companies seeing results as soon  
as seven days after deployment.  
The technology doesn’t require 
ongoing maintenance or ongoing  
cost. Customers can be assured 
that once it’s fitted, they can 
continue with their tasks without 
worrying about the technology. 
Lastly, it improves production 
output via reduced filter 
maintenance, and it reduces costs 
due to higher fuel efficiency which 
also reduces emissions.

Book a call with an  
advisor to find out more

https://outlook.office365.com/owa/calendar/MetalsMining@axora.com/bookings/


Everyone can 
draw their own 
conclusions from 
research – especially 
when it’s as  
wide-ranging and 
high-level as this 
Our survey was designed to take 
a snapshot of how the industry 
is rather than to delve in and 
understand why. Nevertheless,  
with 100 percent of respondents 
grasping the full significance of 
digital transformation to their 
organisation’s survival, perhaps the 
data warranting closest examination 
relates to the barriers preventing 
faster technology adoption:

 › Our respondents are senior 
leaders. For four in 10 of them to 
be impacted by a lack of leadership 
and vision into the potential for 
digital solutions suggests a lack  
of shared understanding at the 
very highest levels. 

 › Many other barriers to 
adoption – like cybersecurity, 
infrastructure, and skills – are, in 
our view, elements of the digital 
transformation that must take 
place. Like other industries,  
miners must face up to the need 
to invest in these foundational 

HOW CAN 
MINERS GAIN 
MORE CONTROL?

SECTION 6

elements; that foundation (and 
its security) is just as vital as any 
solution that might be deployed  
on top of it. 

This brings us back to the  
question we started with: how  
can miners gain more control?
The data shows incremental 
and sustained progress in using 
technology to boost productivity, 
reduce implementation time, 
enhance health and safety, and 
improve ESG. These are areas 
miners can control.
 
And they need to continue their 
transformation progress – because 
the right technology approach will 
not only help manage short-term 
inflationary pressures, but it will 
also lay the foundation for medium- 
and long-term competitiveness. 

What do you think your 
organisation should do next? 
What trends do you think 
were missing in the data?

Join the Axora Metals & Mining 
Community to carry on the 
debate and hear what your 
peers have to say.

40%
of senior leaders are impacted by a lack of leadership  
and vision into the potential for digital solutions
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Join the Axora 
discussion

https://community.axora.com/


About this study
Axora partnered with market research company  
Vanson Bourne to survey 160 metals and mining 
decision makers across North America, Central and 
South America, the UK, Africa, Asia, and Australia. 

Job roles included Chief Executive Officer, Chief 
Information Officer, Chief Information Security Officer, 
Chief Technology Officer, Chief Operations Officer,  
Head of Operations, Head of Strategy, Head of 
Engineering, Head of Innovation, Mining Manager, 
General Manager, and Site Manager. The research  
was conducted in April and May 2022. 

We also conducted qualitative interviews with  
industry stakeholders, some of whom are  
featured in this report.

About Axora
We are a global technology marketplace for heavy 
industry. We help companies buy, build, and sell 
technology to become safer, more sustainable,  
and efficient. Our marketplace hosts more than 
170 curated and vetted technology solutions and 
content from across the sector. 

We also run a thriving community where industrial 
companies, solution providers, and professional  
services come together to connect, share, and 
collaborate. We are unique because we operate globally 
and everything we do can be found in one place.

Visit our marketplace and join the discussions in  
our community, to learn more, and get involved.

Groundbreaking solutions for 
groundbreaking businesses

axora.com

https://www.axora.com/marketplace/metals-and-mining/
https://community.axora.com
https://www.axora.com/energy

