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Introduction
•

•

One of the most pressing challenges facing blockchain technology today is the
ever-increasing consumption of electricity used for PoW mining.
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do not pay enough attention to other important blockchain networks, such as
the Ethereum network.
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As the data provided by CoinMarketCap (2021) shows (Fig. 1), Bitcoin's market
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approximately half of Bitcoin's capitalisation.
As a result, studying the energy consumption of the Ethereum network is
becoming an important area of scientific research.
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capitalisation is decreasing, while Ethereum is rising and now has
•

Parameters commonly used to estimate Ethereum network
energy consumption
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Fig. 1. Major Cryptoassets By Percentage of Total Market
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Novelty

Applicability

Limitations

An
improvement
of
the
Hashrate-based
approach
proposed by Bevand (2017).
• A new approach for calculating
the
total
CO2
emissions
generated by a blockchain
network is proposed.

Suitable for PoWbased blockchains,
applied for Bitcoin,
Ethereum,
Litecoin
and Monero.

No set of mining equipment
is offered, a generalized
efficiency factor for mining
devices is used.

A top-down approach.
• An
improvement
on
the
approach proposed by Hayes
(2015).
• Proposed a calculation method
for the lower bound and a
realistic estimate of energy
consumption.
• Published
the Digiconomist
(2021) website.

Suitable for PoWbased blockchains,
applied for Bitcoin,
Ethereum.

An
improvement
of
the
approach proposed by O'Dwyer
and Malone (2014).
• Modified
top-down approach
with the energy consumption
predictions.

Suitable for PoWbased blockchains,
applied for Bitcoin
and Ethereum.

An
improvement
of
the
Hashrate-based
approach
proposed by Bevand (2017).
• A top-down approach.

Suitable for PoWbased blockchains,
applied for Bitcoin,
Ethereum,
Bitcoin
Cash, Bitcoin SV,
Litecoin.

•

•

•

•

•

An improvement of the bottomup Hashrate-based approach
proposed by Krause and
Tolaymat (2018).

100

10

Existing approaches for the Ethereum network annual
electricity consumption calculation
Study

Ethereum network Hashrate, TH

Energy consumption annually, TWh

500

0

Apr '19
Hashrate

Jun '19

Aug '19

Sep '19

de Vries (2018)

Nov '19

Jan '20

Mar '20

Gallersdörfer et al. (2020)

May '20

Jul '20

Sep '20

Zade et al. (2019)

Nov '20

Jan '21

Mar '21

Sedlmeir et al. (2020)

May '21

Jul '21

Krause and Tolaymat (2018)

Fig. 3. The Ethereum network annual energy consumption estimation with
different approaches

As can be seen from Fig. 3 different approaches give different results. For
example, the results of the Ethereum energy consumption calculations obtained by
different methods for the specific date 2021-01-01 can vary significantly: de Vries

The calculations are based
on the economic factors of
cryptocurrency mining and,
as a consequence, do not
take mining equipment into
account, which can lead to
potentially
misleading
calculations.

(2018) - 14.7 TWh, Krause and Tolaymat (2018) - 9.4 TWh, Zade et al. (2019) - 18.0

TWh, Sedlmeir et al. (2020) - 9.49 TWh, Gallersdörfer et al. (2020) - 9.4 TWh.

Conclusions
•

Comparison of the annual Ethereum network energy consumption evaluation
revealed that existing approaches produce differing estimates.

A list of the most popular
mining equipment selected
at a particular point in time is
used, but this list is static.

•

All reviewed methods simplify the actual situation; therefore, there is no approach
to precisely calculate the real Ethereum network energy consumption.
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Fig. 2. Typical GPU Mining Rig
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