Bitcoin's Taproot Upgrade Explained
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Bitcoin's Taproot upgrade activated on November 14, 2021, at block
height 709,632. It was the most significant change to the Bitcoin protocol since
the SegWit upgrade in 2017, bundling three separate Bitcoin Improvement
Proposals — BIP 340, BIP 341, and BIP 342 — into a single soft fork.

What Taproot Actually Changes
At its core, Taproot introduces a new signature scheme called Schnorr

signatures, replacing the older ECDSA (Elliptic Curve Digital Signature
Algorithm) that Bitcoin had used since its inception. Schnorr signatures are
mathematically simpler, slightly smaller in data size, and allow multiple
signatures to be aggregated into a single one. This last property is particularly
important for multisignature transactions, which previously had to reveal every
participating public key on-chain.

Alongside Schnorr, Taproot introduces a new scripting framework called
Tapscript and a construction known as MAST — Merkelized Abstract Syntax
Trees. MAST allows a transaction to commit to multiple spending conditions
simultaneously while only revealing the specific condition that was actually
used. A complex smart contract with ten possible outcomes only needs to
expose the one path that was executed, not all ten.
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Privacy and Efficiency Gains
The combined effect of these changes is meaningful for both privacy and

block space efficiency. Before Taproot, a two-of-three multisig transaction
looked visibly different on-chain from a standard single-key payment. After
Taproot, both can appear identical from the outside when the cooperative
spending path is used. This makes it harder for blockchain analysis firms to
distinguish between individual wallets, corporate treasury setups, and Lightning
Network channel opens and closes.

For the Lightning Network specifically, Taproot enables a feature called
Point Time-Locked Contracts (PTLCs), which replace the older Hash
Time-Locked Contracts (HTLCs). PTLCs break the payment correlation that
currently allows observers to potentially link the sender and receiver of a routed
Lightning payment by spotting the same hash across multiple channel hops.

Adoption and Limitations

Taproot adoption has been gradual. By mid-2023, roughly 1-2% of Bitcoin
transactions were using Taproot outputs, with growth accelerating after the
Ordinals protocol began using Taproot's expanded script capacity to inscribe
data directly onto individual satoshis. Wallets including Sparrow, BlueWallet,
and hardware signers like Coldcard added Taproot support throughout 2022.

The upgrade does not solve Bitcoin's base-layer throughput limitations.
Block size remains constrained, and transaction fees still spike during periods of
high demand. Taproot also does not enable sophisticated smart contracts
comparable to Ethereum's EVM. What it does accomplish is more modest but
technically precise: it makes certain complex transactions cheaper, less
identifiable, and more flexible without requiring a hard fork or changes to
Bitcoin's fundamental consensus rules.

Developers view Taproot as foundational infrastructure for future
proposals, including those exploring covenant mechanisms and more
expressive scripting capabilities that could expand Bitcoin's utility further.

Read more articles: bip39-phrase.com/bitcoins-price-go-up/
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