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Abstract

Following NIST's PQC standardization, migrating blockchain signatures to quantum-resistant
schemes is now a practical challenge, yet the on-chain cost of large hash-based signatures hinders
adoption. Since blockchain keys are mostly used once and reused only exceptionally (few-time usage),
actual usage patterns determine the potential for signature size reduction. This paper classifies
blockchain key usage studies into four categories (address/key reuse measurement, public—key exposure
measurement, Ethereum account activity distributions, and few-time signature design) and compares
their measurement units, target chains, and metrics. The analysis reveals no distribution model of key
usage counts, no taxonomy of reuse causes, and no link between empirical evidence and design,
motivating a staged agenda of distribution measurement, usage-model formalization, and
distribution—based parameter optimization.
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