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GLOBAL X ETFs RESEARCH 

  Theme Lab: Behind the Scenes of Bitcoin 

Mining 

As powerful long-term trends continue to evolve and disrupt vast segments of the global economy, we 

believe it is increasingly valuable to see and evaluate these themes in action. In this Theme Lab, we visited 

Riot Blockchain’s Whinstone facility in Rockdale, Texas. Whinstone is the largest bitcoin mining and hosting 

facility in North America as measured by developed power capacity, and it is rumored that it could be the 

largest in the world upon the completion of their expansion plans.  

A Look Inside North America’s Largest Bitcoin Mining Facility  

Riot Blockchain is one of the largest publicly traded U.S. bitcoin miners and hosting service providers. 

Bitcoin mining is the process of utilizing electricity and advanced hardware to secure the Bitcoin network by 

process of brute-force computation. Bitcoin miners are compensated in bitcoin rewards for deploying their 

mining rigs – commonly referred to as miners, or application-specific integrated circuits (ASICs) – and 

expending high amounts of energy in competition to process transactions on the network (For more details 

on bitcoin mining, see Bitcoin: The Basics and/or Four Companies Leading the Rise of Blockchain 

Technology). 

In recent periods, about 80% of Riot’s revenue has come from bitcoin mining, while the remaining 20% has 

come from the sale of data center hosting services.1 Data center hosting services are sold to large 

institutional clients that want to mine bitcoin but are lacking the data center infrastructure or the technical 

expertise to manage a mining operation, so Riot will provide the facility space and electricity, machine 

installations, and on-going maintenance and management services.  

Riot purchased the Whinstone facility in April 2021 with a developed power capacity of 300 megawatts (MW) 

spread across three buildings. Capacity in this industry refers to electricity consumption as opposed to 

square footage, as the machines in these data centers will meet constraints on power capacity before 

running out of physical rack space. Hence, it’s a facility’s power supply that defines the size of an operation 

and indicates how many machines can be supported. In June 2021, Riot embarked on a four-building 

expansion plan, which will add an incremental 400 MW of power to the facility. 

Authored by:  

Matt Kunke, CFA 
Research Analyst 

 
Date: January 31, 2022 
Topics: Blockchain, Digital Assets 

    

Related ETFs 

Please click below for fund 
holdings and important 
performance information. 
 
BKCH – Global X Blockchain ETF 

BITS – Global X Blockchain & 
Bitcoin Strategy ETF 

 

 

https://www.globalxetfs.com/
https://www.globalxetfs.com/about/
https://www.globalxetfs.com/news/
https://www.globalxetfs.com/research/
https://www.globalxetfs.com/contact/
https://www.globalxetfs.com/privacy/
https://www.globalxetfs.com/
https://www.globalxetfs.com/bitcoin-the-basics/
https://www.globalxetfs.com/four-companies-leading-the-rise-of-blockchain-technology/
https://www.globalxetfs.com/four-companies-leading-the-rise-of-blockchain-technology/
https://globalxetfs.com/funds/bkch
https://globalxetfs.com/funds/bits
https://globalxetfs.com/funds/bits
https://www.facebook.com/globalxetfs
https://www.linkedin.com/company/globalxetfs/
https://twitter.com/globalxetfs
https://www.youtube.com/globalxetfs


 

  
 

 

 

     

 

OUR ETFs ABOUT NEWS 
2 RESEARCH CONTACT PRIVACY POLICY 

 

 
Source: Riot Blockchain – Buildings from left to right: G, F, E, D, C, B, A  

 
Data as of Jan 21, 2021. ‘Hosting client’ indicates that Riot Blockchain is selling their infrastructure services to a 3rd party 

client instead of mining with their own ASIC rigs. 

The completed facility will have 700 MW of power spread amongst seven buildings that are expected to host 

about 200,000 Bitmain Antminers in aggregate. To better understand the scale of this facility, it’s estimated 

that 700 MW of power could support the annual energy consumption of about 570,000 homes in the U.S on 

average.2,3 Operating these machines at this scale produces a lot of heat and noise as a byproduct. For 

context, every S19 Pro Antminer is slightly larger than your average men’s shoebox, they produce 75 

decibels of noise which is roughly equivalent to a full-sized vacuum cleaner, and they produce about 11,000 

BTU/hour of heat which is more than many portable space heaters.   

See Bitmain Antminer S19 in a fan-cooled facility.  

Source: Global X Research 

Economics of Bitcoin Mining 

Bitcoin mining is a very capital-intensive business with high fixed costs. Miners typically place large orders 

for ASICs months ahead of their scheduled delivery with a down payment being required in advance. As an 
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example, Riot recently made a purchase order for 18,000 Antminer S19 XPs, and this purchase required a 

35% down payment ($71 million in this case) to be made 6-12 months before the machines arrive.4 Riot 

estimates that the cost of acquiring the ASICs makes up about 75% of the total cost of bringing a new 

mining facility online, but this split can vary slightly depending on the type of infrastructure being utilized.    

Electricity costs are the predominant recurring expense, while other recurring costs such as maintenance 

and labor are relatively modest in comparison. Some miners may have additional recurring costs to pay for 

hosting and/or mining pool operator fees, but this varies by each mining company. Riot receives income 

from hosting, but they indirectly pay mining pool operator fees that equate to about 2% of revenue.5  

Ignoring fixed costs, the recurring profitability from bitcoin mining simplifies to three primary variables:  

• The price of bitcoin 

• The cost of electricity 

• The Bitcoin network hash rate 
 

Currently, miners receive 6.25 new bitcoin and the corresponding transaction fees for the production of a 

valid block, so miner revenues are directly tied to the price of bitcoin. A miner’s primary recurring expense is 

the electricity required to power their ASIC miners. And lastly, the Bitcoin network hash rate is a measure of 

the total computational power behind all miners in aggregate, and it’s a proxy-measure for the difficulty of 

mining a bitcoin block. Given the bitcoin inflation schedule is predetermined, a higher network hash rate 

means more computational power is competing for the same fixed share of new bitcoin. Hence, if a miner 

keeps their hash rate constant while the network’s hash rate is rising, that miner’s expected future bitcoin 

rewards will decrease.   

In today’s market environment, institutional bitcoin miners generate marginal revenue far greater than their 

marginal cost. At the time of the tour in late October 2021, bitcoin prices breached $66,000 and Riot was 

mining in their Whinstone facility with a marginal cost of approximately $5,000 per bitcoin (It’s important to 

note that bitcoin is volatile, and the price has fallen to $37,500 as Feb 2, 2022). Whinstone is able to achieve 

this cost level as they own their hosting infrastructure and maintain a long-term power supply agreement 

with an average cost of 2.4c per kilowatt hour.6 

The large profitability margin at this point in time will not persist forever, as other miners will be incentivized 

to add ASICs to their fleet, increasing the network hash rate and the cost to mine bitcoin. However, key 

variables such as the ban on mining in China, supply chain challenges and the global shortage of chips and 

other electrical components, as well as insufficient hosting infrastructure has helped catalyze the material 

divergence seen today. Additionally, it’s important to note that bitcoin is volatile and can result in profitability 

characteristics that change  

Data Center Infrastructure 

Electrical infrastructure is the backbone of the bitcoin network, and establishing the critical components 

required to operate a facility at Whinstone’s scale is a big up-lift. Whinstone is located next to a 5,000 MW 

switchyard, and electricity is supplied to the facility from the ERCOT grid from this switch. Whinstone 

requires high voltage transformers to siphon off 100 MW increments for each building. Each building then 

has forty 2.5 MW transformers and additional lower voltage transformers siphoning this down further to a 12-

volt machine plug. All of this is to say that there is a lot of electrical equipment necessary to bring a facility of 

this scale online, and in today’s supply-chain disrupted world, it would not be easy to replicate Whinstone’s 

infrastructure in short order. Riot estimates the delivery time to receive new high voltage transformers is 

nearly a year long today.  
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Source: Riot Blockchain as of Jan 14, 2022. 

Additionally, in December 2021, Riot acquired ESS Metron, a provider of electrical equipment solutions, to 

improve their ability to procure infrastructure and to enhance their competitive position across the electrical 

supply chain.7 

Data Center Cooling 

Managing the temperature of the facility and keeping the ASICs cool is one of the key components of bitcoin 

mining. The fan-cooled buildings utilize a multi-step approach to achieving this goal. First, the buildings are 

equipped with an evaporative cooling wall. Whinstone has a mile long pipe underground connecting to Alcoa 

Lake that allows them to pump water directly into their facilities. Water is pumped into their evaporative 

cooling walls, and as air flows through the wall, the water absorbs heat from the air resulting in a 16 to 20 

degree decrease in temperature on the inside of the wall.  

Inside of the facility, thousands of ASIC miners are spaced on modular racks. Each miner has intake fans 

which pull ambient air into the miner, this air cools down the chip that is warmed from the computation, and 

exhaust fans on the back of the miner recycle the hot air into an insulated heat aisle on the backside of the 

wall. Temperatures in the heat aisle can reach up to 140°F, and this heat is recycled through a chimney-like 

system built into the ceiling. 
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Source: Global X Research – The left graphic shows a single row of ASICs in a fan-cooled facility; this alley acts as a 

wind tunnel as each ASIC pulls air through it. The right graphic shows what’s behind the wall in the left graphic. Hot air is 

exhausted into an insulated heat aisle before exiting the building.   

In October 2021, Riot announced they would launch the first industrial-scale liquid immersion mining facility, 

committing 200 MW of their expansion to immersion cooling technology in buildings F & G. Immersion 

technology submerges the ASIC miner inside a pool of dielectric fluid that is very similar to mineral oil. This 

fluid is an electrically non-conductive liquid with a higher capacity to transfer heat than that of air, making it a 

more efficient cooling approach. These facilities have a higher fixed cost to establish, but they have the 

ability to prolong equipment life and expand the hash rate per machine by allowing the chips to operate at 

lower internal temperatures. 

See Bitmain Antminer S19 submerged in dielectric fluid. 

Source: Riot Blockchain.  

Takeaway 

Visiting the Whinstone facility highlighted the scale and capital intensity of an institutional bitcoin mining 

operation. Gaining perspective on the amount of labor and capital that went into constructing this state-of-

the-art facility, while recognizing that this behemoth operation still only makes up a small single digit 

percentage of the Bitcoin network’s hash rate in aggregate, provides insights into the immutability and 

security properties embedded in the Bitcoin network. While many of these companies may not receive the 

investor attention commanded by cryptocurrencies today, these companies provide a broad, thematic 

exposure to the picks-and-shovels of the blockchain and digital assets space, and they could offer a 

complimentary exposure to direct cryptocurrency investing. 
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Related ETFs 

BKCH – The Global X Blockchain ETF (BKCH) invests in companies positioned to benefit from the 

increased adoption of blockchain technology. 

BITS – The Global X Blockchain & Bitcoin Strategy ETF (BITS) invests in a mix of bitcoin futures and 

companies positioned to benefit from the increased adoption of blockchain technology. BITS will not invest 

directly in bitcoin. 

Click the fund name above to view the fund’s current holdings. Holdings subject to change. Current and 

future holdings subject to risk. 

1. Riot Blockchain SEC Form 10-Q, as of Sep 30, 2021. 

2. U.S Energy Information Administration, FAQs as of Oct 7, 2021.  

3. Global X Research as of Jan 27, 2022.  

4. Riot Blockchain SEC Form 8-K, as of Jan 3, 2022. 

5. Riot Blockchain SEC Form 10-K, as of Dec 31, 2020.  

6. Riot Blockchain Corporate Presentation, as of Jan 14, 2022.  

7. Riot Blockchain Press Release, “Riot Blockchain Acquires ESS Metron,” as of Dec 1, 2021.  

 
Past performance does not guarantee future results. Bitcoin and bitcoin futures are a relatively new asset class. They are subject to 
unique and substantial risks, and historically, have been subject to significant price volatility. The value of an investment in the Fund 
could decline significantly and without warning, including to zero. You should be prepared to lose your entire investment. 

Investing involves risk, including the possible loss of principal. BITS is actively managed and invests in bitcoin futures contracts. The ETF does 
not invest directly in or hold bitcoin. The price and performance of bitcoin futures should be expected to differ from the current “spot” price of 
bitcoin. These differences could be significant. Bitcoin futures are subject to margin requirements, collateral requirements and other limits that 
may prevent the ETF from achieving its objective. Margin requirements for futures and costs associated with rolling (buying and selling) futures 
may have a negative impact on the fund’s performance and its ability to achieve its investment objective. 

Bitcoin is largely unregulated and bitcoin investments may be more susceptible to fraud and manipulation than more regulated investments. 
Bitcoin and bitcoin futures are subject to rapid price swings, including as a result of actions and statements by influencers and the media. 

Narrowly focused investments typically exhibit higher volatility. Investments in blockchain companies may be subject to the following risks: the 
technology is new and many of its uses may be untested; theft, loss or destruction of key(s) to access the blockchain; intense competition and 
rapid product obsolescence; cybersecurity incidents; lack of liquid markets; slow adoption rates; lack of regulation; third party product defects or 
vulnerabilities; reliance on the Internet; and line of business risk. Blockchain technology may never develop optimized transactional processes 
that lead to realized economic returns for any company in which the Funds invest. International investments may involve risk of capital loss from 
unfavorable fluctuation in currency values, from differences in generally accepted accounting principles or from social, economic or political 
instability in other nations. BITS and BKCH are non-diversified. 

Shares of ETFs are bought and sold at market price (not NAV) and are not individually redeemed from the Fund. Brokerage commissions will 
reduce returns.  

Carefully consider the Funds’ investment objectives, risks, and charges and expenses before investing. This and other information 
can be found in the Funds’ summary or full prospectuses, which may be obtained at globalxetfs.com. Please read the prospectus 
carefully before investing. 

Global X Management Company LLC serves as an advisor to Global X Funds. The Funds are distributed by SEI Investments Distribution Co. 
(SIDCO), which is not affiliated with Global X Management Company LLC or Mirae Asset Global Investments. Neither SIDCO, Global X nor 
Mirae Asset Global Investments are affiliated. 
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