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  Bitcoin Mining Is Set to Turn Greener 

The Bitcoin network’s security is derived from a process called Proof-of-Work (PoW) which is powered by 

advanced hardware and large amounts of electricity. In PoW mining, miners aggregate transactional data 

over a specific period and attempt to summarise this data into an encrypted output that is accepted by the 

rest of the network. This process is computationally-intensive and requires a significant amount of energy. 

Successful miners are compensated by the network with newly-created bitcoin. PoW mining’s energy 

requirement is not arbitrary, however. By requiring miners to expend resources to update the state of the 

shared ledger, tampering with historical data becomes extremely cost-prohibitive. 

Today, the global bitcoin mining industry consumes the same amount of electricity as a small country such 

as The Netherlands.1 While the total electricity consumption is high, it does not tell the whole story. It is 

also essential to consider the significant advancements the mining industry has made in improving the 

energy efficiency of their operations, as well as the forces catalysing the mining industry to adopt greater 

amounts of sustainably-sourced electricity into the mining process. 

Key Takeaways  

▪ Bitcoin miners compete to maximise their share of a fixed amount of mineable Bitcoin. Miners are 

incentivised to utilise efficient hardware and consume inexpensive energy to optimise profit margins. 

▪ Advances in the efficiency of mining hardware have been impressive, but the pace of improvements 

is slowing. Utilising the cheapest energy sources is becoming increasingly important to reduce 

operational costs. 

▪ Renewable energy sources such as solar and wind are becoming increasingly cost-competitive. 

Adopting these energy sources into the mining process is a trend that is likely to accelerate in the 

mining industry, which may support a decrease in the Bitcoin network’s carbon footprint. 

Miners Power ASICs to Earn a Share of Bitcoin Rewards 

Application-specific integrated circuits (ASICs) are specialised hardware units used in the computationally-

intensive process of bitcoin mining. These machines are tasked with “solving” a block of data and adding it 

to the blockchain. ASICs do this by aggregating transactional data across the network and pushing it 

through an encryption algorithm in search of an arbitrary output. This iterative process requires ASICs to 

make billions of guesses per second until the correct output is found.  

Each individual computation made by an ASIC is referred to as a hash, and the number of hashes an 

ASIC produces per second is referred to as the hashrate. A single hash can be thought of as a lottery 

ticket to solving a block and earning a bitcoin reward. A miner’s share of the network’s aggregate 

hashrate—the amount of computing power generated by all ASICs on the network—represents the bitcoin 

rewards the miner can expect to earn over a given time period.  

High Competition Requires Miners to Seek Operational Efficiencies 

Bitcoin mining is highly competitive. As the network’s aggregate hashrate increases, mining operations 

that do not proportionally scale their hashrate become diluted and experience a decrease in expected 

bitcoin rewards. To remain competitive, miners are forced to continually increase their hashrate, resulting 

in an arms race for the most powerful and efficient ASICs. The first chart below shows how the hashrate 
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securing the network has increased over time, while the second chart demonstrates how increasing 

competition has led to a decrease in the average income per hash. 

 

To maintain profit margins in the face of these competitive forces, miners can either utilise more efficient 

mining hardware that maximises hashrate per unit of energy consumed, or they can power their mining 

devices with the cheapest energy available. 

The Importance of Energy Efficiency Grows as Hardware Advances Slow 

The early days of industrial-scale bitcoin mining were defined by miners competing to maximise energy 

efficient hashrate by using the latest-generation ASICs. Rapid advancements in semiconductor technology 

fuelled this competition as ASICs saw exponential improvements in hashrate efficiency in a matter of 

years. Compared to their 2014 counterparts, today’s ASICs are roughly 36x more energy efficient as 

measured by Joules of energy consumed to produce 1 gigahash (1 billion hashes) of computing power.2 

However, the efficiency gains in ASIC technology are becoming increasingly marginal, as illustrated in the 
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chart below.

 

In the face of slowing ASIC advancements, the dominance of hardware as the main determinant of a 

miner’s profitability will likely diminish. In its place, cost-competitive energy will likely become an 

increasingly important input. 

Economic Alignments Incentivise Miners to Adopt Renewable Energy 

Miners are incentivised to operate in locations with the cheapest and most accessible energy available. 

Expanding operations in places suitable for solar and wind farms is a compelling option. While these 

energy sources currently have reliability limitations, solar and wind energy have become more affordable 

than fossil fuel sources, as illustrated in the chart below. 
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The bitcoin mining industry is taking note of the cost benefits of renewable energy. Recently, a number 

of industry-leading miners began a transition of their operations away from fossil fuel sources of energy. 

Among these, Marathon Digital relocated operations from a coal-powered mining facility in Montana to 

more sustainable facilities including a wind-powered facility in King Mountain, Texas in Q3 2022.3 The 

Bitcoin Mining Council (BMC), a global forum of mining companies that represents 48.4% of the 

worldwide bitcoin mining network, estimated that in Q4 2022, renewable energy sources accounted for 

58.9% of the electricity used to mine bitcoin, a significant improvement compared to 36.8% estimated in 

Q1 2021.4 

Halvings Could be Another Catalyst For Renewable Energy Adoption 

In addition to competition, bitcoin halvings could also accelerate green energy adoption among miners. 

Halvings happen every 210,000 blocks, approximately every four years.5 As the name suggests, 

halvings reduce bitcoin block rewards by 50%, which lowers revenues earned by bitcoin miners by 

almost the same amount if there is no change in the price of bitcoin. Expected in 2024, the next halving 

will reduce block rewards from 6.25 BTC to 3.125 BTC issued per block.6 With competition and halvings 

pressuring miners to seek out efficiency gains wherever possible, bitcoin miners are discovering that 

environmentally sustainable practices may be the next frontier to explore. 

  

Footnotes  
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Glossary 

 

Application-Specific Integrated Circuits (ASIC): A specialised piece of hardware designed for a specific 

task, such as mining cryptocurrency. Due to their optimised design for a single application, ASICs mine coins 

with a higher efficiency level than general-purpose computers. 

Hashrate: A measure of the processing power of a cryptocurrency network or mining rig, expressed in hashes 

per second (H/s). It represents the number of computations that can be performed to solve mathematical 

problems in a blockchain network, such as finding a valid block in a Proof -of-Work system. 

The value of an investment may go down as well as up and past performance is not a reliable indicator of future performance. 

Trading may not be suitable for all types of investors as they carry a high degree of risk. You may lose all of your initial 
investment. Only speculate with money you can afford to lose.  

Changes in exchange rates may also cause your investment to go up or down in value.  
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Tax treatment depends on the individual circumstances of each client and may be subject to change in the future.  

Please ensure that you fully understand the risks involved. If in any doubt, please seek independent financial advice. Investors 
should refer to the section entitled “Risk Factors” in the relevant prospectus for further details of these and other risks 
associated with an investment in the securities offered by the Issuer.  

This document is not intended to be, or does not constitute, investment research. 

These insights are strictly for general information purposes provided at the date of publication and may change without notice and are not a 
recommendation, solicitation or offer to buy or sell any financial products or to adopt any approach to investment. There is no guarantee 
that any matter discussed will be successful. Reliance on any part of this information is at your own discretion. 

This information may provide estimates and future forecasts and are not a representation of any future performance. This information is not 
complete or exhaustive and we make no representations or warranties, express or implied, concerning the accuracy or comprehensiveness 
of these insights. 

These insights do not take into account a person’s own financial position or circumstances of any person or entity in any region or 
jurisdiction. This information should not be relied upon as a primary basis for any investment decision. Its applicability will depend on the 
particular circumstances of each investor. 

It does not constitute tax advice and investors and potential investors are advised to consult their professional advisors concerning possible 
taxation or other consequences of purchasing, holding, selling, converting or otherwise disposing of any investments under the laws of the 
relevant region and/or their country of incorporation, establishment, citizenship, residence or domicile, or other liability to tax and in light of 
their particular circumstances. 

The prospectus, the key information documents or the key investor information documents, the articles of association as well as the annual 
and semi-annual reports may be obtained free of charge from the representative.  

Information for Investors in Switzerland 

This is an advertising document. The state of the origin of the fund is Ireland. In Switzerland, the representative is 1741 Fund Solutions 

AG, Burggraben 16, CH-9000 St.Gallen. The paying agent is Tellco AG, Bahnhofstrasse 4, 6430 Schwyz. 

The prospectus, the key information documents or the key investor information documents, the articles of association as well as the annual 
and semi-annual reports may be obtained free of charge from the representative.  

Past performance is no indication of current or future performance. The performance data do not take account of the commissions and 
costs incurred on the issue and redemption of units. 
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