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Maximal extractable value, or MEV, refers to the profit that block producers can
capture by controlling the order, inclusion, or exclusion of transactions within a block.
Originally called "miner extractable value" during Ethereum's proof-of-work era, the term
was broadened to "maximal" as proof-of-stake validators took over block production.
MEYV is not a bug or an exploit in the traditional sense — it is an emergent property of
how public blockchains work.

How MEV Is Generated

Every pending transaction sits in a public mempool before it is confirmed. Anyone
watching the mempool can see what trades, liquidations, or arbitrage opportunities are
about to occur. Block producers and specialized actors called searchers exploit this
visibility in several ways.

Front-running is the most straightforward: a searcher spots a large buy order for a
token, submits their own buy first with a higher gas fee, and then sells after the original
order moves the price. Sandwich attacks extend this by placing orders both before and
after the victim transaction, capturing the price movement from both sides. Arbitrage
between decentralized exchanges is another major source, where price discrepancies

across pools are closed for profit the moment a block is assembled.
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Liquidations on lending protocols like Aave or Compound also produce MEV.

When a borrower's collateral falls below the required threshold, anyone can repay the debt
and claim the collateral at a discount. Searchers race to be first, bidding up gas fees to win

the liquidation reward.

The Role of Flashbots and Block Builders
Before tools like Flashbots emerged, MEV extraction primarily happened through

gas price wars, congesting the network and burning fees. Flashbots introduced a private
transaction relay — a separate channel where searchers submit "bundles" of transactions
directly to block builders without broadcasting them to the public mempool. This reduced
failed transactions and wasted gas while making MEV extraction more efficient and less
disruptive.

The MEV supply chain on Ethereum today involves searchers who find
opportunities, builders who assemble blocks from bundles, and validators who choose the
most profitable block to propose via MEV-Boost. This separation of roles, known as
proposer-builder separation, concentrates block-building expertise among a small number

of sophisticated builders.

Why MEV Matters
MEYV has several concrete effects on users and the network. Ordinary traders face

worse execution prices when their transactions are sandwiched. The centralization
pressure among builders raises concerns about censorship resistance, since a handful of
builders now produce the majority of Ethereum blocks.

On the positive side, MEV-driven arbitrage keeps prices aligned across
decentralized exchanges, improving market efficiency. Liquidation bots ensure lending
protocols remain solvent rather than accumulating bad debt.

Researchers are actively working on mitigations. Encrypted mempools aim to hide
transaction details until after ordering is finalized, eliminating front-running opportunities.
Single-slot auctions and other mechanism designs try to distribute MEV more fairly or
reduce it structurally. MEV remains one of the most actively studied problems in
blockchain design because it sits at the intersection of game theory, market
microstructure, and protocol engineering.
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