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Introduction

•Critics & “The Four Major Conflations”

•Comparison of Bitcoin to Legacy Systems

•Projecting Bitcoin’s Future Energy Use
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State of Bitcoin – 15 July 2021

• Energy Use: 

~70 TWh

• Carbon Intensity:

~0.42 MT/TWh

• GHG Emissions: 

~30 MT CO2e
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Conflation 1 –
Energy ≠ Electricity
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Energy ≠ Electricity

173,340 TWh of Primary Energy Consumed in 2019. Note 

how Bitcoin updates its data every 24 hours, whereas we 

only get energy data every 24 months!

25,866 TWh of Electricity Generated in 2020. Note how 

Electricity makes up under 15% of all energy produced
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Like hundreds of millions of people around the world today, Bitcoin doesn’t need 
electricity, it only needs energy
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As can be seen, over 30% of all energy 

produced is wasted

Source: International Energy Agency via 

en.wikipedia.org/wiki/World_energy_con

sumption

Bitcoin uses a lot of waste and 

is “non-rival”…
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Conflation 2 –
CO2 ≠ Greenhouse Gases
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CO2 is not the only 

greenhouse gas that 

contributes to climate 

change…

Source: 

https://www.epa.gov/ghgemissions/globa

l-greenhouse-gas-emissions-data
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In 2016, The World produced 35,200 Mt CO2 

In 2019, The World produced 36,420 Mt CO2

In 2016, The World produced 49,360 Mt CO2e

Yes, 2016 numbers are indeed the latest…

ASSA Investment Seminar - 27 July 2021



Presented by Hass McCook

Source: https://ourworldindata.org/co2-and-other-greenhouse-gas-emissions
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Source: https://unfccc.int/process/transparency-and-reporting/greenhouse-gas-data/greenhouse-gas-data-unfccc/global-warming-
potentials
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There is currently enough flared methane in the world to power 

Bitcoin over TWENTY times over

If all O&G companies were to use all waste methane to power 

Bitcoin starting tomorrow, we would instantly lower total global 

CO2e emissions by ~3%, and they’ll all make a great profit too. 
Maybe even fund/speed up their sustainable transition? 

Bitcoin is the epitome of ESG.
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Conflation 3 –
Energy ≠ Emissions
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Source: https://archive.ipcc.ch/pdf/special-reports/srren/SRREN_FD_SPM_final.pdf
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Conflation 4 –
Transactions ≠ Settlements
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Settlements and Transactions

• All settlements are transactions, but not all transactions are 

settlements

• To that end, Bitcoin currently has a throughput of ~3.5 “settlements” 
per second, increasing with the Taproot upgrade in late-November 

2021

• It is unfortunate that the term “transaction” is a fundamental part of 
Bitcoin nomenclature, as the nonsensical “energy per transaction” 
metric is frequently used against Bitcoin
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Settlements and Transactions

• With Layer 2 solutions like The Lightning Network (LN) and Liquid, you can 

theoretically undertake infinite transactions before an on-chain settlement is 

required

• Therefore, it can be said that while Bitcoin can make ~3.5 on-chain 

settlements per second, it can make infinite transactions per second. 

• Therefore, total energy use per transaction = Total Energy Used / ∞ = Zero.

• El Salvador’s Bitcoin adoption is largely Lightning-Network based

• NOTE: A LN transaction is also a settlement!
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Settlements and Transactions

• Regardless, transacting on Bitcoin is actually a marginal use 

of the Bitcoin protocol. Transactions consume ZERO energy.

• Whether there is one transaction per millennium, or one 

octillion transactions per nanosecond, Bitcoin will use the 

identical amount of energy, that is, the hash rate being 

provided to secure and guarantee the network, driven by 

the market price of Bitcoin
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Comparisons…
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The Banking & Insurance 
Sector
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Scope Definition

• All Finance & Insurance 
Activities

• All Support Services

• All Offices, branches & ATMs

• All employee transport

• All industry procurement
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Highlights

• Uses “World Average Grid” => Carbon Intensity = 487 T CO2e/MWh

• Over 600k bank branches, 2.3m ATMs – 1m facilities in total covering 
over 60 million square meters

• Employs 1.8% of The World’s Workforce (61m people), many who 
travel by air extensively. Their office waste and procurement footprint 
is immense

• Industry revenue of $10.55tr/yr ($5.52trn Finance, $5.03trn 
Insurance)

• 1368 MT CO2e emitted per year
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Gold Mining & Jewellery
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Scope Definition

Includes:

• All mining & conversion to Doré bar

• Extra refining for Jewelry

Excludes:

• Gold + Jewelry retail industry

• Extra refining for industrial use
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Highlights

• Over 5 Billion Tonnes Waste Rock Produced

• Over 1 Trillion Litres of Waste Water Produced

• Cyanide Used

• Untold human consequences (especially in Africa)

• 3500 tonnes mined, 1300 tonnes recycled, 2400 tonnes dedicated to 
Jewelry

• Emits 144 MT CO2e per year

• Uses > 300 TWh per year
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>1000 GIGALITERS OF 

WATER

OR, 400,000 OLYMPIC 

SWIMMING POOLS

>500,000 TONNES OF 

CYANIDE

OR, 1 TRILLION 

SUICIDE PILLS

Visualising the Yearly Environmental Destruction…
>5 BILLION TONNES OF 

WASTE ROCK

OR, 1000 GREAT 

PYRAMIDS OF GIZA
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Projecting Future Energy 
Consumption & Emissions
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Determining Factors

• Price Assumptions
• It is assumed that Bitcoin will continue to grow between 20-50% YoY

• The Chip Crisis of 2021-2023
• It is assumed that the Chip Crisis will not be resolved until the end of 2023

• State of Technology
• It is assumed that technology will continue to improve between 20-40% YoY 

until 2030 at least

• Energy Mix Assumptions
• The IEA provides world targets for 2030, which call for a reduction in carbon 

intensity by 50% from 2019 figures to 240g CO2e/kWh
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Projections

• Because of unholy levels of international competition, 
Bitcoin miners will either have to be cost or innovation 
leaders to stay solvent

• That is, they will have the most cost efficient 

hardware and power available. Moving forward, this 
is most likely to be renewable or non-rival waste 

power anyway. Globally, Bitcoin already uses >50% 
sustainable energy to mine, and will continue to 
improve with China out of the picture
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Projections

• By 2026, Bitcoin’s carbon intensity will decrease from 400g 
CO2e/kWh to 100g CO2e/kWh, with total energy use only 
increasing by about 30%, mainly due to chip supply 
constraints

• By 2031, Bitcoin’s carbon intensity will decrease from 100g 
CO2e/kWh in 2026 to ZERO grams CO2e/kWh, with total 
energy use over the 5 year period likely doubling to tripling 
following the resolution of the international chip crisis

• Full analysis here: bitcoinmagazine.com/business/projecting-bitcoins-
future-energy-use
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Conclusions
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• Bitcoin’s energy use is a rounding error when viewed in the 
appropriate context (0.04% of World Energy Production)

• Increased energy use is good for humanity. Emissions are 
bad

• Bitcoin is already the most sustainable industry in the world

• Bitcoin is good for the environment & can literally clean it 
through methane offsetting

• Bitcoin is good for society and governance – guaranteed 

property rights for all humans for the first time in history

• If you care about the environment, get yourself some 
Bitcoin!
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