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Executive Summary
Every 210,000 blocks, roughly every 4 years, the Bitcoin protocol reduces the number of new bitcoins it produces  
by 50%. This event, called a halving, is an essential function of the asset’s fixed supply, which reaches a ceiling  
of 21M in the year 2140. These halving events are rare and have only occurred three times in Bitcoin’s history. This 
report analyzes those halving events, and the impact they have had on price. 

Bitcoin’s Programmatic Supply Function
One of Bitcoin’s most important properties, in addition to its permissionless, trustless, and censorship-resistant 
nature, are its fixed supply. Because the creation of new bitcoins is reduced by 50% approximately every 4 years, 
210,000 blocks, the production of new bitcoin is programmatically reduced to 0 in approximately May 2140, at which 
point, there will be 21M bitcoin in existence (technically 20,999,999.9769 because of the data storage type of the 
transaction output). There was no science behind assigning the 21M ceiling by Bitcoin’s creator, Satoshi Nakamoto, 
just back of the envelope math suggesting that 0.001 bitcoins would one day be worth 1 Euro. Today, 0.001 bitcoins  
is worth about 47.3 Euro suggesting perhaps Bitcoin has been more successful than even Nakamoto imagined.

Bitcoin’s fixed supply and declining annual growth are important financial properties that should make it a hedge 
against inflation. Unbacked fiat currencies and even precious metals like gold have supply growth that can be 
described as exponential (for example 2% per year), are uncapped (theoretically even gold), or in most cases, both. 
The current annual growth rate of bitcoin is about 1.7%, on par with the long-term supply growth in gold (1% - 2%) 
but well below the annual growth in US M2 money stock, which hit 24.2% in March. Most importantly, the annual 
growth in bitcoin is programmatically on its path to 0% as a result of quadrennial halvings. 
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Annual Supply Growth of Bitcoin

Halvings Define Block Reward Eras
The initial block reward, the prize of newly created bitcoins miners receive for creating new valid blocks, was  
50 bitcoins. We have divided Bitcoin’s history into “eras” defined by the block reward; thus, we call this first period 
of Bitcoin’s existence the “50 bitcoins era.” After the first halving on November 28, 2011, this reward was reduced 
by half to 25 bitcoins per block and thus ushered in the “25 bitcoins era.” Bitcoin has been in the "6.25 bitcoins era" 
since the most recent halving on May 11, 2020. Bitcoin’s next halving is expected to come in May 2024. These eras, 
along with bitcoin's price (log scale), are depicted in the following figure.

Bitcoin Price, Reward Eras, and Halvings
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Repeating Cycles or Efficient Markets?
An important takeaway one might have from the preceding figure is the cyclical nature of bitcoin price 
appreciation. The cycles appear to be defined by halving events, which seem to occur about halfway between 
cyclical peaks. An important question to answer is why has this occurred, and will this repeat? 

There are several ways to think about bitcoin cyclicality. First, it is perfectly rational to believe the historical 
pattern is purely coincidental, the market’s version of a Rorschach test. With this understanding, it is easy to 
believe that this pattern will not repeat, and there’s good reason to think that it will not. The reason is that a 
completely new investor class, the institutional investor, is adopting bitcoin for the first time. For most of bitcoin’s 
history, it was an asset predominantly owned by retail investors. It has only been in the past 12-18 months that 
institutional investors have taken to the asset. Given the $100 trillion managed by the world's largest asset 
managers, there is a significant secular bull case for price appreciation in this scarce asset. 

Second, for those of the cyclical mindset, there are some important implications of the repeating pattern. 
Primarily, this would be a violation of the Efficient Market Hypothesis, the theory that prices incorporate all 
available information. Halvings and their dates are as close to perfect information as can be known for bitcoin. 
Repeating patterns associated with halvings would violate even the weakest form of the Efficient Market 
Hypothesis. Perhaps there is a behavioral explanation for the cycles, that the increased scarcity caused by 
halvings, even though it is knowable ahead of time, creates more social awareness that calls investors to action.

What do Previous Halvings Say About the Current Era?
Although we are in the secular growth camp for bitcoin given institutional adoption, we think there is value in 
tracking prices across halving cycles, which we call eras. We define the first day of the era as the day on which 
the halving occurred. There are two important facts to understand about this analysis. First, although eras are all 
210,000 blocks in length, variability in block times cause the eras to measure slightly differently in terms of number 
of days. Second, price tracking for the first era, the 50 bitcoins era, differs in its starting point in that there was no 
price for bitcoin until 2010, over a year after the era started.
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Index of Bitcoin Price by Block Rewards Eras

Conclusion
Block reward halvings are important economic functions and market signals for bitcoin. They ensure supply 
scarcity and the inflation-resistant nature of the asset, important financial properties for investors and an 
important part of the reason institutional investors are increasingly adopting bitcoin. Given the amount of assets 
institutions control compared to the size of bitcoin, we think this could make for a continued secular bull case for 
the asset, despite the cyclical nature of the asset in the past.

Let's get started
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R I S K  D I S C L O S U R E S 

This report has been prepared solely for informational purposes and does not represent investment advice or provide an opinion regarding 
the fairness of any transaction to any and all parties nor does it constitute an offer, solicitation or a recommendation to buy or sell  
any particular security or instrument or to adopt any investment strategy. Charts and graphs provided herein are for illustrative purposes 
only. This report does not represent valuation judgments with respect to any financial instrument, issuer, security or sector that may 
be described or referenced herein and does not represent a formal or official view of New York Digital Investment Group or its affiliates 
(collectively, “NYDIG”). 

It should not be assumed that NYDIG will make investment recommendations in the future that are consistent with the views expressed 
herein, or use any or all of the techniques or methods of analysis described herein in managing client accounts. NYDIG may have positions 
(long or short) or engage in securities transactions that are not consistent with the information and views expressed in this report.

There can be no assurance that any investment strategy or technique will be successful. Historic market trends are not reliable indicators 
of actual future market behavior or future performance of any particular investment, which may differ materially, and should not be relied 
upon as such. Target or recommended allocations contained herein are subject to change. There is no assurance that such allocations 
will produce the desired results. The investment strategies, techniques or philosophies discussed herein may be unsuitable for investors 
depending on their specific investment objectives and financial situation.

The information provided herein is valid only for the purpose stated herein and as of the date hereof (or such other date as may  
be indicated herein) and no undertaking has been made to update the information, which may be superseded by subsequent market  
events or for other reasons.

Information furnished by others, upon which all or portions of this report are based, are from sources believed to be reliable. However, 
NYDIG makes no representation as to the accuracy, adequacy or completeness of such information and has accepted the information 
without further verification. No warranty is given as to the accuracy, adequacy or completeness of such information. No responsibility  
is taken for changes in market conditions or laws or regulations and no obligation is assumed to revise this report to reflect changes, 
events or conditions that occur subsequent to the date hereof.

Nothing contained herein constitutes investment, legal, tax or other advice nor is it to be relied on in making an investment or other 
decision. Legal advice can only be provided by legal counsel. Before deciding to proceed with any investment, investors should review 
all relevant investment considerations and consult with their own advisors. Any decision to invest should be made solely in reliance 
upon the definitive offering documents for the investment. NYDIG shall have no liability to any third party in respect of this report or any 
actions taken or decisions made as a consequence of the information set forth herein. By accepting this report in its entirety, the recipient 
acknowledges its understanding and acceptance of the foregoing terms.


