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Ethereum transactions require gas, a unit measuring the computational
work needed to execute an operation. Each unit of gas has a price
denominated in gwei (one billionth of an ETH), and the total fee you pay equals
gas used multiplied by gas price. Since the EIP-1559 upgrade, fees split into a
base fee — burned by the protocol — and a priority tip paid to validators.
Understanding this structure is the first step toward reducing costs.

Time Your Transactions
Gas prices fluctuate with network demand. Weekday business hours in

North American and European time zones consistently show higher congestion
than late-night or early-morning periods. Tools like Etherscan's Gas Tracker
and Blocknative's mempool explorer display real-time and historical fee data.
Setting a calendar reminder to execute non-urgent transactions on weekends
or during off-peak hours can cut fees by 30–60% compared to peak times.

Set Fees Manually and Use EIP-1559 Parameters
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Most wallets default to automatic fee estimation, which often overshoots.
In MetaMask and similar wallets you can switch to advanced mode and set the
max base fee and max priority fee independently. The max base fee caps what
you are willing to pay per gas unit if the base fee rises before your transaction is
mined. The priority tip, typically 0.1–1.5 gwei for non-urgent transfers,
incentivizes validators to include your transaction. Setting both values just
above current network levels rather than far above them avoids overpaying
while keeping confirmation times reasonable.

Choose the Right Operation and Layer
Contract interactions consume far more gas than simple ETH transfers. A

plain transfer costs a fixed 21,000 gas units; a token swap on a DEX can
exceed 150,000. Batching multiple token approvals or transfers into a single
transaction through protocols like Permit2 or multicall contracts reduces the
per-operation overhead. For frequent or high-volume activity, Ethereum Layer 2
networks — Arbitrum, Optimism, and Base among them — settle transactions
on the mainnet in batches, distributing the L1 gas cost across many users and
reducing individual fees to fractions of a cent on most operations.

Optimize Smart Contract Interactions
If you deploy or interact with contracts you control, code-level changes

directly affect gas consumption. Storing data in calldata instead of contract
storage where possible, using smaller integer types, and avoiding unnecessary
state writes all reduce execution costs. Tools like Hardhat Gas Reporter and
Foundry's gas snapshots measure per-function costs during testing so you can
benchmark changes. The Solidity optimizer, enabled in the compiler settings
with a runs parameter tuned to how often the contract will be called, further
reduces deployed bytecode size and execution cost. For read-only queries,
calling view functions costs zero gas when made off-chain.
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