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Originally published in the Spin-Off Compendium May 2022 and the Stahl Compendium September 2022

Conceptually, the potential return on a bitcoin ETF is easy to understand. The return on the ETF
will be equal to the return on bitcoin for the time period in question, less the management fee and
less any transaction costs of buying or selling bitcoin. Conceptually, bitcoin mining should be
similar.

The return from mining should be equal to the number of bitcoins produced by the mining
equipment over the useful life of the equipment, multiplied by the return produced by the coins,
less the costs of operating the equipment.

However, there are considerable forecasting challenges for a mining operation. First, one cannot
know with any precision how many coins will be produced over the useful life of the mining
equipment. Second, one cannot know the estimated useful life of the equipment. A life of two
years is a reasonable estimate, though in practice some equipment has had a useful life of four
years.

The next challenge is estimating the productivity of the machine. An important factor here is the
hashrate. Due to the bitcoin halving protocol — which is the 50% reduction in the block reward
every four years — and the empirical reality that the hashrate of the system is generally rising. That
is simply because, if any given miner receives half as much bitcoin as previously, then in order to
maintain the prior level of profitability, the miner has to double the amount of processing power
expended in mining. But then, as the systemwide hashrate increases, the difficulty of solving the
block reward algorithm is increased in order to keep bitcoin issuance to a roughly ten-minute
timescale. All of this also applies to Litecoin and any of the other roughly 40 mined coins that
follow a mining protocol similar to that of bitcoin.

It is reasonable to assume that the number of coins produced by each machine in any given period
will decline over time. Yet, even this is not always true; though relatively brief, there have been
periods of system hashrate decline. The hashrate is simply the aggregate computational power of
the entire mining community.

Generally, for those who want to buy a bitcoin mining rig, it’s paid for it in bitcoin. It’s not because
the operator wants to spend bitcoin; rather, it’s because bitcoin is what the sellers want. How is
the decision to mine made, versus simply buying bitcoin? If you are potentially a candidate for
mining and you really believe in the value thesis behind bitcoin, you would not buy a machine
just on the possibility that bitcoin might appreciate. What if it doesn’t? The necessary precondition
for buying a machine is you must believe that the price of bitcoin is going to go up, in which case
you’re better off buying a bitcoin than buying a machine. You’d make more money on the currency
than on the mining. At least on a momentary basis. But if more people like yourself actually do
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buy bitcoin instead of the machine, the coin price would be higher, ergo the machine would be
more profitable and that would solve the problem.

Another way this buy/operate question can resolve itself is if a certain percentage of the miners —
let's say half— were to say, “I'm going to stop mining because I don't believe my rig is going to
be sufficiently profitable to induce me to mine.” If half the miners drop out of the system, the
remaining miners would be that much more profitable and therefore would be encouraged to buy
more rigs. But, again — though is not widely understood — rig manufacturers insist in being paid in
bitcoin. Consequently, those miners who remain either have to surrender some of the bitcoin
balances that they mined, as payment for the rigs, or they have to buy some bitcoin in order to pay
for the rigs. This latter approach is especially true for people who are not currently mining but
wish to or are attracted to mining. This mining rig-economics-based buying or selling pressure on
bitcoin partly explains why the bitcoin price is so volatile; these are some of the vectors.

You can see that in success mode, bitcoin mining, or mining in general, can be very profitable; not
always, but frequently so. But that's frankly the wrong way to look at it. One should not mine
bitcoin to cash in a dollar profit. That would be a misuse of capital, although, frankly, many people
do it.

The way to think of bitcoin mining is that it is a way of getting a return on your bitcoin. It works
as follows. The salient number in everybody's mind is, what is the exchange ratio between bitcoin
and the U.S. dollar? That is, if Bitcoin buys more U.S. dollars, that's the same as saying bitcoin is
going up. Everybody is focused on that. What they're not focused on is the alternative to the
conventional notion. Conventionally (if you’re not a cryptocurrency miner), if you had some
bitcoin, and you are interested in having more, you do that by just taking some capital and buying
more of it. But another way to get more bitcoin is to take some of your existing bitcoin and convert
them to a mining device.

Let's say you bought 100 bitcoin worth of mining machines, and you ran them until they couldn't
run anymore. The object is to have, at the end of that period, say 150 coins instead of 100. Whatever
the rate of exchange happens to be, you now have more coins. The idea of bitcoin mining is to
multiply your coins. If the price of bitcoin also rises by 50% versus the dollar, and you also have
50% more coins, then you actually earned 125% on your investment as opposed to the 50% you
would have earned by just buying bitcoin. Alternatively, what if the price of bitcoin declines by
50%, but, though mining, you have 50% more coins. The mining production mitigate the 50%
decline in the bitcoin price, which is not an infrequent occurrence. One can think of this as the
risk/reward profile of cryptocurrency mining, which is much lower than simply owning the coins.

Obviously, mining continues, so what frequently happens when bitcoin declines by 50%, is that
the systemwide hashrate declines. That’s because some people drop out of mining. But if you’re
one of those who don't drop out, your proportion of the total daily block reward is going to increase,
so your earnings are going to increase. In that case, over the life of the machines you run, maybe
you won't earn 50% more bitcoin. Maybe you'll earn 75% more or 80% more bitcoin. In this
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example, the price of bitcoin versus the dollar declines by 50% in a given period of time, but you
have 80% more bitcoin.

Essentially, when you undertake mining, it’s a way of increasing your coin holdings. Imagine, as
a corollary, if you have U.S. dollars, and you have a choice of either holding them as is, uninvested,
or, as the only way to increase your holdings in the interest-rate sense, by investing in a Treasury
security or some other bond. If you buy the Treasury instead of holding the cash, you get interest
along the way, and at maturity, say in five years, you get your money back. In the same way,
mining equipment is priced to earn a higher return than owning bitcoin alone. This is necessary
because mining requires considerable effort. There is no incentive to make such effort unless the
return prospect from mining is greater than the return prospect of simply buying and holding
bitcoin. Therefore, as a matter of business economics, a mining company should have a higher
expected return than making an equivalent investment in bitcoin or a bitcoin ETF.

Unfortunately, all the publicly traded mining companies have no choice about how they present
that economic reality: they must state their profit/loss in U.S. dollars. You can see why everybody
who examines these companies thinks the idea is to harvest coins — convert them to fiat currency
— in the same way as you would if you were a wheat cultivator. You spend dollars to produce
wheat, but you have no interest in holding it, and are going to sell all the wheat you produce. Most
commodities are degradable, like wheat, soybeans and rice, so they are not held. Even oil is not
held, it’s consumed. From the business perspective, it can be stored for some period of time, but
the idea is not to hold oil in storage.

Gold and silver are different. They can be produced and hold them in storage. As for bitcoin, the
mining of gold and silver involves electricity and other production costs. Once the bitcoin is mined,
though, the cost of storage is zero, for practical purposes. That is not true of gold. It is not so
inexpensive to store gold. If you really want to store your gold on your own, you lose a certain
amount of value every year by whatever your insurance and custody costs are. The cost of bitcoin
or Litecoin storage is essentially zero.

Let’s contrast simply holding bitcoin, like bitcoin that you might purchase, with mining. You do
not get any interest just holding bitcoin, but by mining, you do earn a return, measured in bitcoin—
not exactly interest, but a return. If you mine Litecoin, you earn a return in Litecoin. That is the
idea of mining.

The mining companies may trade their coin holdings periodically, but their objective is to
accumulate more and more of them. If one carries that concept through to its logical conclusion,
at some point in time the largest asset those companies have will be the amount of cryptocurrency
on their books. Even though they are ongoing businesses in the sense that they will still engage in
mining, at that point they also will have a very large balance sheet asset that continues to increase
every day. Therefore, if the type of coin they accumulate is bitcoin, they will be, de facto, a bitcoin
ETF.
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As the accumulated bitcoin increases, there will be some sort of arbitrage between a mere bitcoin
ETF and a mining company that holds considerable bitcoin and is capable of producing and
therefore holding yet more bitcoin without raising capital. Of course, the irony is that if a bitcoin
mining company can earn a higher rate of return than simply owning bitcoin in an ETF, this in
itself serves to alter the supply/demand dynamics for a bitcoin ETF. In other words, the mining
companies are gradually but nevertheless inexorably evolving into bitcoin ETFs. If the store of
bitcoin accumulated were to become sufficiently large, the mining companies could actually spin
off some, or perhaps even all, of their bitcoin holdings to form ETFs.

In the case of a bitcoin ETF, the return would be zero, before deduction of any management fees
for the period. Consider which you would rather own, because it is a very, very important choice.
On the one hand, you could have a bitcoin ETF that charges a fee of X% of AUM. The bitcoin
might appreciate relative to the dollar, so you will make money, but you will lose a little bit of
bitcoin every day via the fee. On the other hand, you could own a company that is mining. With
the latter choice, you increase your bitcoin holdings by a small increment every day.

In practice, the distinction between mining and holding bitcoin in ETF form is not so simple. This
is because the mining companies are also accumulating and holding bitcoin. Which one would you
rather have? Bitcoin miners tend to hold mined coins subject to the exceptions that some coins
must be sold to fund operating expenses and to replace obsolete equipment. Consequently, one
could quite justifiably assume that the number of bitcoins held by such firms will be increasing
over time. It then follows that more and more of the return on these stocks will be attributable to
the accumulated bitcoin. Viewed in this sense, the mining companies will not actually compete
with a future bitcoin ETF, since they are gradually in the process, perhaps unintentionally, of
transforming into something not unlike a bitcoin ETF.

Disclosures

This information should not be used as a general guide to investing or as a source of any specific investment
recommendations. This is not an offer to sell or a solicitation to invest. Opinions and estimates offered
constitute the judgment of Horizon Kinetics LLC (“Horizon Kinetics”) and are subject to change without
notice, as are statements of financial market trends, which are based on current market conditions. Under
no circumstances does the information contained within represent a recommendation to buy, hold or sell
any security, and it should not be assumed that the securities transactions or holdings discussed were or
will prove to be profitable.

This material references cryptocurrencies, including bitcoin. Horizon Kinetics’ subsidiaries manage
products that seek to provide exposure to bitcoin and other cryptocurrencies. The value of bitcoins is
determined by the supply of, and demand for, bitcoins in the global market for the trading of bitcoins, which
consists of transactions on electronic bitcoin exchanges (“Bitcoin Exchanges”). Pricing on Bitcoin
Exchanges and other venues can be volatile and can adversely affect the value of the bitcoin. Currently,
there is a relatively small use of bitcoins in the retail and commercial marketplace in comparison to the
relatively large use of bitcoins by speculators, thus contributing to price volatility that could adversely affect
a portfolio’s direct or indirect investments in bitcoin. Bitcoin transactions are irrevocable, and stolen or
incorrectly transferred bitcoins may be irretrievable. As a result, any incorrectly executed bitcoin
tfransactions could adversely affect the value of a portfolio’s direct or indirect investment in bitcoin. Only
investors who can appreciate the risks associated with this investment should invest in cryptocurrencies or
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products that offer cryptocurrency exposure. As with all investments, investors should consult with their
investment, legal and tax professionals before investing, as you may lose money.

Horizon Kinetics Asset Management LLC (“HKAM”), a subsidiary of Horizon Kinetics, manages separate
accounts and pooled products that may hold certain of the securities and cryptocurrencies mentioned
herein, and Horizon Kinetics and each of its respective employees may have positions in the securities and
cryptocurrencies mentioned herein. Horizon Kinetics is parent company to HKAM, a registered investment
adviser. Past performance is not indicative of future returns and investors can lose money.

For more information on Horizon Kinetics, you may visit our website at www.horizonkinetics.com.

All material presented is compiled from sources believed to be reliable, but no guarantee is given as to its
accuracy. No part of this material may be: a) copied, photocopied, or duplicated in any form, by any means;
or b) redistributed without Horizon Kinetics’ prior written consent.

©2022 Horizon Kinetics LLC ® All rights reserved.
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