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            The mining and metals industry is in the public eye as the world continues on its 
path to carbon neutrality. While mining companies have made strides in their efforts to 
reduce their carbon footprint, they still lag behind other industries. The transition to green 
transportation and machinery alongside energy-efficiency policies and practices is crucial 
to the industry's growth and sustainability. 

Modern, sustainable innovations are the key to a successful energy transition. To stay 
competitive, the industry needs to explore and evaluate the benefits of electrified mining 
technology and how it is developing. Green energy and electric vehicles are just one side 
of the energy transition. State-of-the-art biofuels can replace fossil fuels with a sustainable 
alternative without the need for an equipment overhaul. 

Mining is set to benefit from the global transition to sustainable energy, with new, 
cross-industry developments from batteries to smart ventilation systems. Fossil fuels are 
the power-source of the past. Is your company ready to embrace the future of sustainable 
mining?

The following e-book will guide you through three major industry developments driving
The energy transition in mining, including electrification, fast-charging battery systems, 
biofuel, and hydrogen power technology. To remain competitive, your company must 
develop a roadmap for the transition that sets you as a leader in your industry. We offer 
practical solutions to help your business embrace sustainable, green energy.
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E L E C T R I F I E D
M I N I N G

The process of electrification in mining goes back at least a decade 
when mines in certain locations switched to sustainable power. 
Modern advancements in battery technology now allow companies 
to start transitioning to electric-powered mining vehicles. As GHG 
emissions regulations pressure companies worldwide to shift away 
from diesel power, electrification is the cornerstone of the energy 
transition in the mining industry.

C A S E  S T U D I E S

Solar-powered mining

Advancements in electric drivetrain-powered vehicles create new oppor-
tunities for hauling. Carbon emissions and costs can be further offset with 
renewable energy, as modern mines already use solar panels. The Gu-
dai-Darri mine in Australia already produces 65% of its energy with solar 
panels. Depending on the weather, Gudai-Darri can run 100% on sustain-
able energy¹. While the mines' solar grid is not connected to the Austra-
lian power grid, it does at times draw energy from the Chichester solar 
farm nearby. This interconnectivity makes the power grid resilient. In the 
long term, Gudai-Darri may be able to switch to permanent all-sustain-
able energy. This is in line with Rio Tinto’s plan to reach zero carbon emis-
sions by 2050. Mines in similarly sunny regions will be able to 
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Wind-powered mining

In locations where native, sustainable energy sources are not feasible, the 
company can instead use green electricity. For example, wind energy is 
already in use all over the world. Some mines have harnessed the winds 
for nearly a decade, like the Diavik Diamond Mine, which has been using 
wind power in lieu of diesel since 2012². The Diavik mine is located near 
the Arctic circle and functions as a clear case study of the effectiveness of 
sustainable energy even in harsh, distant locations. Diavik is not a uni-
corn, Glencore’s Raglan mine in Canada also utilizes wind energy in con-
junction with a flywheel to store power for calmer days³. This helps the 
operation cut emissions by 12,000 tonnes of CO2 that would otherwise be 
released from a diesel-operated mine. 2700 road vehicles produce 
roughly as much carbon as the Raglan mines save through wind power.

Electrified Fleets
 
Electric vehicles come with a number of additional benefits to efficiency. 
Ventilation costs are reduced, as electric drivetrains do not produce the 
harmful fumes that come with diesel engines. Mines that already use 
fully electric fleets have found that they save up to 50% on ventilation 
costs4. Similarly, electrified fleets benefit from fewer moving parts, which 
directly reduces maintenance costs from wear and tear. As battery tech-
nology develops, other operational costs will fall. Currently, larger capaci-
ty drivetrains and batteries are already being designed and tested. As the 
world transitions to electric vehicles in general, the mining industry is set 
to reap the benefits. Mining operations need to develop energy-efficiency 
policies and practices, as well as green transportation and machinery. 
Transportation equipment in particular is a significant carbon emitter. 
The industry still consumes roughly 900,000 liters of diesel a year. Emis-
sions reports have shown that in some mines, the hauling equipment 
alone creates a quarter of total mine emissions5.
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N E X T  G E N E R A T I O N  
B A T T E R I E S

Why is it needed?

There are practical reasons why some operations choose not to transition 
to electric mining. The mine may be located in an area that does not have 
access to sufficient power or a source of green energy. Overhauling a fleet 
of vehicles and equipment can be simply too costly in the short term. But 
the current largest bottleneck for electric mining vehicles is the battery. 
Particularly in deep mines, the logistics of charging and replacing batter-
ies are simply too complex5. The variable temperatures, humidity, and 
infrastructure constraints have limited the full adaption of electric vehi-
cles in mining, until now. 

What is coming?

A collection of nine mining and energy companies are collaborating on a 
new, innovative battery system specifically designed for mining opera-
tions6. The goal is to create a battery with more capacity than current 
units, backed up by innovative fast-charging technology. If successful, a 
400kWh battery could be charged in 90 seconds by a 24MW power con-
nection. Mining operations will also have access to more modular vari-
ants of the battery, to match any specific weight requirements. Skeleton 
Technologies7, based in Estonia, plans to exclude cobalt, lithium, copper, 
or graphite to prevent the risk of explosions. And to nail the sustainability 
of electric mining, Skeleton Technologies will ensure the recyclability of 
the batteries. If this joint venture is successful, mining companies will 
have access to this technology by 2025.

Future prospects

Faster-charging systems coupled with longer-lasting batteries could 
solve the primary bottleneck in adopting electric mining vehicles. While 
it is currently speculative, the industry is likely to benefit from the general 
expansion of electric vehicles and infrastructure. 

5

THE ENERGY
TRANSITION
IN MINING



G R E E N  
F U E L S
What is it?

The majority of heavy machinery around the world does run on engines 
designed for diesel. Advancements in fuel synthesization now allow com-
panies to replace traditional diesel with renewable diesel. This energy 
source is manufactured from organic biomasses and readily available 
materials such as vegetable oil, as depicted in figure 1. Rio Tinto’s U.S. 
Borax mine in California is testing the use of exclusively renewable diesel in 
its hauling equipment8. The sustainable fuel works functionally identically 
to regular diesel but produces less emission without forcing the compa-
ny to change its equipment. Locations with biodiesel terminals already 
benefit from lower fuel costs and GHG emission regulations are likely to 
increase incentives for biofuel production. 

How is it made?
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C a s e  S t u d y  1  - Biofuel

Biofuels is a catch-all term for any fuel produced from a sustainable, bio-
logical source. These include vegetable oils and animal fat, while some 
variants even utilize used oils. The aforementioned renewable diesel is an 
example of a biofuel, but there are many others. Regardless of the type of 
biofuel a mine operates with, they bring a plethora of benefits. Firstly, bio-
fuels produce fewer carbon emissions across the board, compared to tra-
ditional diesel. They tend to have a higher lubricity, with benefits for a 
mine’s operational costs. The reduction of CO2 emissions helps more 
than just the environment, it helps the minors. Homestake’s Mines in 
South Dakota found that using biofuels reduced their DPM by nearly 
75%9. And it’s not just air quality that improves with biofuels, these com-
pounds are also less flammable, bringing numerous safety benefits.

C a s e  S t u d y  2  - Hydrogen Fuel

While sustainable energy can be intermittent, limiting its effectiveness 
for the energy-intensive mining industry, there is an alternative without 
such issues. Hydrogen boasts a high energy density, ease of refueling, 
and most importantly, a constant supply of fuel for machines and tools. 
Hydrogen can be produced using sustainable energy, while simultane-
ously allowing the operation to store it more efficiently. While still in its 
infancy, a number of mines around the world are developing systems to 
use hydrogen fuel to power their operations. Mining3, ENGIE, Ballard, and 
Hexagon Purus are partnering to create hydrogen-powered systems for 
their mines in Chile. If the project is successful, their entire fleet should 
run on hydrogen by 202510. Green hydrogen production is set to 
increase, for example, the EU’s Renewable Energy Directive, published in 
2021, aims to produce 10 million tonnes by 203011.
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L I M I T I N G  O N - S I T E  
E M I S S I O N S
Ventilation on Demand (VOD)

The constant need for ventilation is a continual energy cost that mining 
operations simply have to bare. Recent developments in airflow technol-
ogy, namely VOD, give mining companies a way to cut both costs and 
emissions. The technology is relatively simple, as it either schedules air 
movement at predetermined times or in response to specific environ-
mental factors. This means that the machinery only runs when necessary, 
as opposed to older solutions which operated continuously. Academic 
research into VOD indicates that smart systems are able to achieve stable 
environmental settings at a fraction of the energy cost of non-VOD venti-
lation12. 

Case study

The Eleonore gold mine in Quebec equipped itself with a custom auto-
mated system covering all ventilation equipment. Radio Frequency Iden-
tification (RFID) tags were also installed on vehicles. The tags allowed the 
system to keep track of where miners were working and which areas 
were empty. As a result, the automated system could ventilate areas that 
needed it, while ignoring others. As a result, the mine has benefited from 
a 43% reduction in mine heating costs and an even more impressive 56% 
reduction in underground ventilation electricity costs13. The most signifi-
cant saving was in the cost of surface ventilation electricity, which 
decreased by 73%.

 
Hydraulic air compressor cooling

Hydraulic air compressors (HACs) have been used in mines for nearly a 
century. Currently, the high costs of compressed air mean that modern 
mines tend to not use HACs at all. However, recent developments have 
shown promising results, particularly in areas with natural hydropower. 
Electrale Innovation has created a modified HAC that could create com-
pressed air at almost no cost, using water power to cool the air. The 
Ragged Chutes, near Cobalt, Ontario operated an old-fashioned HAC 
system for over 70 years, which needed maintenance only twice14. A 
working hydraulic air compressor cooling system could significantly cut 
energy and maintenance costs for any operation that can install it. 
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F U T U R E  B R I D G E  

M I N I N G  A N D  
M E T A L  S E R I E S
Future Bridge is pleased to announce the second event in its Energy 
Transition for the Metals and Mining Industry event series. The previous 
conference, 'Energy Transition & Emission Reduction Forum 2022', was a 
resounding success. The two-day event took place in Stockholm, Sweden, 
in June 2022. The forum provided delegates with a platform to exchange 
ideas and network with industry experts from the top 23 metals and 
mining Companies.

The Second Energy Transition for the Metals and Mining Industry summit 
will offer a unique avenue for industry leaders to discuss the transition to 
sustainable energy. Future Bridge welcomes you to Toronto, Canada on 
January 19t -20th, for a two-day business networking event focused on 
emission reduction, electrification, and the transition away from fossil 
fuels. 
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About the event 

'Energy Transition for the Metals and Mining’ highlights the possibilities 
in sustainable mining by bringing three fundamental questions to the 
industry. How can mining operations electrify and best adopt modern 
vehicles and equipment? How should a company approach alternative 
fuels from biodiesel to hydrogen? What is the path to on-site emissions 
reduction?
Businesses are challenged with reducing their emissions, adapting to the 
swift changes in the sector's landscape, and maximizing sustainable 
energy use. 'Energy Transition for the Metals and Mining Industry' will 
equip decision-makers with the tools they need to take advantage of 
rapid industry changes and confidently enter the future.
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S u m m i t  b r e a k d o w n  

The two-day conference will feature presentations, vendor sessions, net-
working breaks, case studies, and panel discussions. On the first day, 
attendees will be able to hear presentations about electrification in 
mining and the hybridization of power supplies. Following a coffee and 
networking break, delegates will learn from case studies of autonomous 
charging and the challenges of financing green infrastructure. After a 
second networking session, the evening will conclude with a panel dis-
cussion and reception.

Day two will open with a presentation about hydrogen power in mining 
operations, followed by discussions of next-generation battery technolo-
gies. Then delegates can continue to network during a coffee break, after 
which they will have the opportunity to learn more about reducing GHG 
emissions. The event concludes with a networking intermission, a panel 
discussion, and a final reception.

Get the full scoop on the ‘The Second Energy Transition 
for the Metals and Mining Industry’ agenda by requesting 
a copy of our official conference brochure.
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Why Toronto?

The most populous city in Canada, Toronto is multicultural, safe, and 
accessible. Close to New York, Chicago, Boston, and Montreal, it is an ideal 
location to host North American events. Toronto Pearson International 
Airport processes over a thousand flights a day, to nearly 180 countries. 
The city itself is a short drive from Buffalo's Buffalo Niagara International 
Airport in the US and John C. Munro Hamilton International Airport in On-
tario, Canada. 

Canada is a giant in the metals and mining industry and is in the top 5 
producers of a number of valuable minerals, such as platinum, gold, and 
nickel. Toronto itself boasts the tallest free-standing structure on land 
outside of Asia, the CN Tower as well as multiple premium shopping 
areas and a plethora of museums. 

12

19-20 January 2023
TORONTO, CANADA

H O T E L

Speaker lineup

'Energy Transition for the Metals and Mining’ welcomes knowledgeable, 
admired speakers from top companies. The event will also feature pre-
sentations from industry experts and specialists to provide delegates 
with up-to-date information. Future Bridge selected speakers with exper-
tise and experience, having served as senior representatives for their 
respective organizations. The event brings together C-level executives, 
including CEOs, directors, and project leaders.

The event will have a diverse lineup of speakers from all over the metals 
and mining industry. 'Energy Transition for the Metals and Mining’ is 
proud to welcome global players, including KGHM Polska Miedź S.A. and 
Newmont. Canadian companies like Electra Battery Materials, Lundin 
Mining Corporation, and organizations like the Canada Mining Innova-
tion Council will also be present. The summit lineup features a remark-
able collection of experience and expertise, which will make the event 
one of the most influential and exhilarating networking opportunities in 
the mining and metals industry today.
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I N T E R E S T E D  I N  S P O N S O R I N G ?

Don’t Forget to Register
As we get closer to the date, we will announce more speakers and partners, including senior repre-
sentatives from the mining industry. Please visit https://www.greenmining-forum.com to register 
and stay abreast of new developments in the 'Energy Transition for the Metals and Mining’ program.

At Future Bridge our mission is to guide today’s companies in embra-
cing tomorrow with certainty. All of our activities are aimed to build 
value for today’s industries and facilitate their sustainable and 
long-term growth, providing a seamless transition into the digital era, 
as well as assisting with better adapting to ever-changing environ-
mental policies without compromising e�iciency.

What We Do

Future Bridge organizes B2B corporate events, conferences and 
summits. Please visit our Upcoming Events for more information on 
upcoming projects. Utilizing our global behind-the-scenes access to 
exclusive information and a vast network of industry experts, Future 
Bridge is the partner of choice for organizing tailored conferences or 
specific business activities tailored to meet your organization’s goals.

How We do It

About The Organizer

If you are interested in showcasing your company to a group of leading miningprofes-
sionals, consider sponsoring one of the most influential mining events of this year. 
'Energy Transition for the Metals and Mining’ offers an outstanding opportunity for 
companies to market their products and services directly to a wide range of target 
audiences in a variety of decision-making roles. Looking for a way to get involved? Our 
sponsorship packages have been designed to maximize the return on your invest-
ment.

Future Bridge offers a variety of sponsorship packages to accommodate your compa-
ny's needs. Sponsor levels range from Platinum to Bronze, with each level tailored to 
the requirements of a particular business. You can also apply to be an Exhibiting Part-
ner if you wish to showcase your product as a part of the exhibition stand, along with 
enjoying other amazing benefits. If interested, you can apply to be a Presenting Part-
ner and take advantage of additional exposure opportunities. Finally, you can become 
the focus of the networking sessions with the Cocktail Networking Sponsor package.

'Energy Transition for the Metals and Mining’ has generated exceptional business 
opportunities for sponsors. Our summit offers an unparalleled chance to strengthen 
your visibility in the mining and metals industry, increase your brand recognition, and 
showcase your product. Don't miss your chance to make valuable connections at our 
event. If you are interested in sponsoring and would like to receive more information 
about each package, please contact alex.kim@future-bridge.eu.

If you are interested in hearing more 
about how your organisation can be 
a part of this exciting industry 
conference, please contact:

Interested in 
Sponsoring?

we provide certainty

Andrea Olsson
MARKETING MANAGER
Tel: +420 228 887 426
Email: andrea.olsson@energy-in-mining.com
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