The Ethereum Merge: What Changed and What It
Means
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On September 15, 2022, the Ethereum network completed its transition
from proof-of-work to proof-of-stake consensus, an event the developer
community had been planning for years. Known as the Merge, it replaced
energy-intensive mining with a validator system in which participants lock up
ETH as collateral to propose and attest to new blocks.

How the Merge Worked
The Merge combined Ethereum's original execution layer with the Beacon

Chain, a proof-of-stake chain that had been running in parallel since December
2020. Rather than building a new blockchain from scratch, developers grafted
the existing transaction history and state onto the new consensus mechanism.
The transition happened at a specific total difficulty threshold, not a fixed time,
and completed without significant downtime or data loss.
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Mining rigs became obsolete overnight. The network had previously
consumed roughly 75 terawatt-hours of electricity per year, comparable to a
mid-sized country. After the Merge, Ethereum's energy consumption dropped by
approximately 99.95 percent, according to the Ethereum Foundation's own
measurements. This addressed one of the most persistent criticisms leveled at
the network.

Changes to Issuance and Economics
The Merge significantly reduced ETH issuance. Under proof-of-work,

miners received around 13,000 ETH per day as block rewards. Validators under
proof-of-stake earn considerably less, around 1,600 ETH per day at typical
participation rates. Combined with EIP-1559, which burns a portion of
transaction fees and was introduced in August 2021, ETH supply has at times
been deflationary during periods of high network activity.

Validator requirements set a minimum stake of 32 ETH per validator node,
which led to the rapid growth of liquid staking protocols such as Lido and Rocket
Pool. These services allow smaller holders to participate in staking without
running their own node, though they introduced new centralization concerns. By
mid-2023, Lido alone controlled over 30 percent of staked ETH, prompting
debate about protocol-level concentration risks.

What the Merge Did Not Do
Transaction throughput did not increase immediately after the Merge.

Block times moved from roughly 13 seconds under proof-of-work to a fixed 12
seconds under proof-of-stake, a modest improvement. Gas fees remained high
during congestion because the Merge addressed consensus, not execution
capacity. Scalability improvements were deferred to subsequent upgrades,
particularly the introduction of data blobs via EIP-4844, which went live in March
2024 and reduced costs for Layer 2 rollups.

The Merge also did not unlock staked ETH withdrawals immediately. That
capability arrived in April 2023 with the Shapella upgrade, after which validators
could exit their positions and reclaim principal and rewards for the first time.
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The Merge remains one of the most technically complex transitions ever
executed on a live blockchain network, demonstrating that a major protocol can

ndamentally change its consensus rules without resetting its history or

fragmenting its user base.
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