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1.0 Introduction

Bitcoin is the fastest asset in history to go from SO to $1 trillion. As Bitcoin has grown, so too
has the only activity that brings Bitcoins into circulation, referred to as Bitcoin mining. Mining
has become a very big industry itself, generating worldwide daily revenues of over $10
million since 2018 and over $40 million daily throughout Q1, 2024.

Mining is a crucial part of the operation of the Bitcoin Network. It is the only process by

which Bitcoins come into existence. It has grown alongside the network — from a single

computer operated by Bitcoin’s creator, Satoshi Nakamoto, in 2009 to millions of highly
specialized, high-powered machines deployed all over the world today.

Mining doesn't only issue the coins, it adds new batches of transactions to the ledger of
Bitcoin, known as its blockchain, and it also secures those entries, making them irreversible.

It is thus the case that miners are paid in bitcoin by the Bitcoin network to maintain and
secure the Bitcoin ledger.

This report provides an overview and explanation of key dynamics in the Bitcoin mining
industry, along with some possible implications for the rest of 2024 and beyond. We explain
the purpose, economics, and competitive forces of Bitcoin mining, focusing primarily on the
entities that do the mining while touching upon the players they are directly involved with:
ASIC manufacturers, energy producers, and mining pools.
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1.1 Bitcoin Mining Overview

Bitcoin mining is one of the least understood yet most important parts of the broader Bitcoin
ecosystem. Miners play a critical role in processing transactions and securing the Bitcoin
network by using electricity to power specialized machines that attempt to add valid blocks
of transactions to Bitcoin's immutable ledger.

The supply of Bitcoins, which will never exceed 21 million, is issued to miners for doing this
work. This issuance reward, along with fees offered to miners by users seeking to have their
transactions added to the ledger, is what compensates and motivates miners to incur the
cost and effort to “mine” bitcoin.

As Bitcoin's market capitalization has ballooned to more than $1.4 trillion, the Bitcoin mining
industry’s growth has followed suit. Daily revenues have recently shot up to over $70 million
and have been above $10 million daily for nearly five years.

Bitcoin Miner Revenue (Daily, 7DMA)

= Transaction Fees = Subsidy
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Source: The Current State of Bitcoin Mining April 2024 by Swan Bitcoin
Data: The Block

Similar to Bitcoin's price, its hashrate - the amount of computing power directed at mining
Bitcoin — has exploded over the last 5 years. It is up +1,300% over that time.
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Bitcoin: Mean Hash Rate (30d Moving Average)
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Source: The Current State of Bitcoin Mining April 2024 by Swan Bitcoin
Data: Glassnode

In 2009, mining was a relatively simple endeavor. Any individual could mine on their
computer using the Bitcoin software. Fast forward to 2024, and mining has evolved into a
multi-billion dollar industry consisting of individual at-home participants, private industrial-

sized mining operations, and public mining companies valued at billions of dollars.

All of these entities run specialized computers called ASICs (application-specific integrated
circuits), which are computers that can only do one thing — mine Bitcoin. All of these miners
must power these machines with significant amounts of electricity to compete for earning
the previously mentioned issuance and fee rewards that are issued roughly once every

10 minutes.
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1.2 Understanding Bitcoin Mining

1.2.1 Bitcoin Mining Is a Unique Form of Competition

Bitcoin is a unigue commodity in that a fixed amount of it is created regardless of how much
work is done to produce it. No matter how many entities mine Bitcoin, or how much effort
they put into the activity, the quantity of Bitcoin produced will not change. This contrasts
with essentially every other industry that exists. If more people mine coal in more locations,
more coal will be discovered. If more people farm wheat on more acreage, more wheat will
be grown. But if more people mine Bitcoin in more facilities dedicated to Bitcoin mining, the
amount of Bitcoin that exists will not increase!

This implies that the more Bitcoin one miner produces, the less another will. Imagine if
starting a new coal mine meant that whatever amount of coal was mined from this new mine
reduced the production of the rest of the world’s mines by the exact same amount. Or,
imagine if no matter how many acres of land were dedicated to wheat farming, the amount of
wheat grown worldwide would remain the same. It seems impossible, and it is for those
commodities, but this is how Bitcoin works.

So, Bitcoin is unlike other commodities whose supply increases and whose price generally
decreases when more resources are dedicated to producing them. Devoting more resources
to producing Bitcoin does not increase its supply and thus does not lower its price.

This is the world within which Bitcoin miners operate. They compete for a share of a fixed
supply of Bitcoin. Whenever anyone operates more mining equipment anywhere in the
world, the productivity of the rest of the world’'s equipment is reduced so that the total
amount of Bitcoin produced over a given period of time remains unchanged.

As a result, while existing Bitcoin miners do not have to worry about a competitor flooding
the market with newly added supply, they do have to face the harsh reality that a
competitor’s production of Bitcoin comes at the expense of Bitcoin they would have
produced. These are the two dimensions - that increased competition cannot add to the
global supply, but that competition instead reduces the output of existing producers — which
differentiate Bitcoin mining from all other commodities in existence.
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1.2.2...And Then There's the Halvings

As another thought experiment, imagine if, no matter how much land and other resources were
dedicated to it, the amount of wheat grown all over the world got cut in half every four years.

This is the other unique feature of Bitcoin as a commodity. The amount of Bitcoin that is issued

gets halved at regular intervals, commonly called “halvings.” As the chart below shows, 10.5
million Bitcoin were created in the first Bitcoin epoch of 210,000 blocks. That amount, which

gets halved with each subsequent epoch, converges to a grand total of 21 million Bitcoin ever

existing in total.

BTC Launch

Halving 1

Halving 2

Halving 3

Halving 4

Halving 5

Halving 6

50 BTC
2009

3Jan 2009 10,500,000

28 Nov 2012 210,000 25 5,250,000 75

9 Jul 2016 420,000 125 2,625,000 875

11 May 2020 630,000 6.25 1,312,500 93.75

Expected 2024 840,000 3125 656,250 96.875

Expected 2028 1,050,000 15625 328,125 994375

Expected 2032 1,260,000 0.78125 164,062.5 99.21875
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These pre-programmed halvings are just another factor that Bitcoin miners must contend
with. Roughly every four years, they must navigate a 50% reduction in their primary

revenue stream.

1.2.3 ... But Still They Mine

Despite the fact that more resources dedicated to mining do not increase the number of
Bitcoin that get issued, and that earnings denominated in Bitcoin get cut in half periodically
the resources applied to this activity have continued to grow - likely faster than any other
computational endeavor in history.

The chart below shows this exponential growth, growing from 10 million hashes per second
to its current approach towards one 1 sextillion hashes per second - a one hundred-trillion-
fold increase!

Bitcoin Hashrate (log chart)

2010 201 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024

Source: The Current State of Bitcoin Mining April 2024 by Swan Bitcoin
Data: Bitinfo Charts
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2.0 The Economics of Mining Bitcoin

Notwithstanding the uniqueness of Bitcoin mining discussed above, the economics of

Bitcoin mining is actually relatively simple to understand.

21 Revenues: Three Sources of Income

Bitcoin miners have three primary sources of revenue. The first two are embedded in the
Bitcoin protocol.

2.1.1 Block Subsidy / Bitcoin Issuance

The first, and historically most significant source of revenue for Bitcoin miners, is the receipt
of the newly issued Bitcoin that come to constitute all the Bitcoin in circulation. There will
only ever be 21 million Bitcoin, and that entire amount will have come into circulation as

rewards to Bitcoin miners.

The block issuance is a fixed amount, subject to the halving events explained above. With
6.25 Bitcoin issued per block at the time of writing, and a Bitcoin price of about $70,000
per coin, miners (as a whole, worldwide industry) are earning about $437,500 roughly once
every ten minutes which works out to $63 million in daily block rewards.

This subsidy halves at Bitcoin's 840,000th block to 3125 Bitcoin issued per block. If
Bitcoin’s price remains at $70,000, the reward, denominated in dollars, would drop to
$218,500 every ten minutes.

But, of course, the Bitcoin price does not stay the same for long. During this epoch of 6.25
Bitcoin per block, which began on May 20th, 2020, the price of Bitcoin has in fact been as
low as $9,200 and as high as $73,000.

2.1.2 Bitcoin Transaction Fees

Bitcoin blocks are limited in how much information can be stored in them. As a result, only a
limited quantity of transactions can fit inside each of these blocks. And, as mentioned
earlier, these blocks only come around, on average, once every ten minutes. When demand
for space in these blocks exceeds the supply, users of the Bitcoin network pay miners to
include their transactions, especially if they need their transactions confirmed sooner

rather than later.
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