Consensus. How
Blockchains Agree

Proof of Work, Proof of Stake, and why the differences matter more than you
think.
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The core problem of decentralised systems is agreement. If thousands of
computers maintain a shared ledger, how do they agree on what's true?
Who decides which transactions are valid? What prevents someone from
cheating? These questions seem technical, but the answers have
profound implications for security, energy consumption, economics, and
the fundamental nature of different blockchains. The mechanism that
creates agreement is called consensus —and not all consensusis equal.

The Problem Being Solved

Imagine a spreadsheet shared by 10,000 strangers who don't trust each other.
Anyone can propose adding a row. But who decides if that row is valid? And who
decides the order of rows when two people propose additions at the same time?

In traditional systems, a trusted authority resolves these questions. Your bank
maintains the definitive record of your balance. Visa decides if your transaction is
valid. The authority'sword isfinal.

Blockchain eliminates the authority. That's the innovation. But €liminating authority
creates a void — something must replace it. Consensus mechanisms fill that void,
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providing rules for agreement that don't require trusting any single party.
The mechanism must solve severa problems simultaneously:
e Sybil resistance: Preventing attackers from creating millions of fake
identities to outvote honest participants
e Finality: Establishing when atransaction becomesirreversible

e Liveness: Ensuring the system keeps processing transactions even when
some participants fail or misbehave

e Incentive alignment: Making honest behaviour more profitable than
dishonest behaviour

" Consensus mechanisms are constitutions for digital economies
—rules that govern how collective decisions get made without a
king."

Proof of Work: The Original

Bitcoin's Proof of Work (PoW) solved the consensus problem through computational
effort. The insight was elegant. make proposing blocks expensive, so attackers can't
spam the network.

How it works: Miners compete to find a number that, when combined with
transaction data and hashed, produces aresult below atarget threshold. This requires
trillions of guesses — pure computational work. The winner proposes the next block
and earns the reward. Everyone else verifies the solution (easy) and builds on that
block.

Why it's secure: Attacking the network requires outcompeting all honest miners
combined. To reverse a transaction, you'd need to redo the work for that block plus
all subsequent blocks, faster than the honest network extends the chain. The deeper a
transaction is buried, the more expensive reversal becomes — exponentially so.
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The cost: Security comes from real-world energy expenditure. Bitcoin mining
consumes roughly as much electricity as asmall country. Thisis feature, not bug —
the energy cost is what makes attacks expensive. But it creates legitimate
environmental concerns and limits throughput.

Proof of Work converts electricity into security. Critics call this wasteful.
Defenders argue security isn't waste — banks spend billions on security too,
just less visibly. The question isn't whether POW uses energy (it does) but
whether that energy produces commensurate value. That's a values
judgment, not atechnical one.

Proof of Stake: The Evolution

Proof of Stake (PoS) replaces computational work with economic stake. Instead of
burning electricity to earn the right to propose blocks, validators lock up capital.

How it works. Validators deposit tokens as collateral (32 ETH for Ethereum). The
protocol randomly selects validators to propose and attest to blocks. Honest
behaviour earns rewards. Dishonest behaviour triggers "slashing” — loss of staked
capital. The economic incentive replaces energy expenditure.

Why it's secure: Attacking requires controlling a majority of staked tokens.
Attempting to cheat means risking your stake. For Ethereum, with billions in staked
ETH, acquiring enough stake to attack would be prohibitively expensive — and
attacking would destroy the value of what you'd acquired.

The efficiency: PoS uses 99.9% less energy than PoW. Ethereum'’s transition to PoS
reduced its energy consumption to roughly that of a small town. This addresses
environmental criticism and enables higher throughpu.

The trade-offs. PoS creates different security assumptions. Wealth concentration
matters more — those with more stake have more power. Long-range attacks
(rewriting history from long ago) are theoretically possible in ways they aren't with
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PoW. "Nothing at stake" problems required careful mechanism design to solve.

The Bitcoin vs. Ethereum Divide

Bitcoin remains on Proof of Work. Ethereum moved to Proof of Stake. Thisisn't just
technical difference — it reflects philosophical divergence:

Bitcoin's position: PoW provides the strongest security guarantees, proven over 15
years. Energy expenditure grounds Bitcoin's value in physical reality. Changing
consensus would require hard fork that might split the network. If it ain't broke, don't
fix it.

Ethereum's position: PoS provides sufficient security with dramatically less
environmental impact. The transition ("The Merge") succeeded without incident.
Energy efficiency enables greater scalability ambitions. Moving fast and improving
thingsis core to Ethereum's culture.

Who's right? Both, depending on what you optimise for. Bitcoin prioritises proven
security and immutability. Ethereum prioritises efficiency and evolution. Different
goals, different choices.

The PoW vs. PoS debate often misses the psychological dimension. Proof of
Work feels more "real" because it connects to physical scarcity — you can't
fake electricity consumption. Proof of Stake feels more abstract — staking
tokensisjust numbers in adatabase. This perception gap matters even if
both mechanisms are mathematically secure. Bitcoin's energy use, often
criticised, may actually strengthen its store-of-value narrative: it's backed by
something tangible. Ethereum's efficiency is objectively impressive but
subjectively less visceral. Markets price perceptions, not just fundamentals.

Other Consensus Mechanisms

SIRRUNA Our secret. Your edge. Page 4



Beyond the big two, various alternatives exist:

Delegated Proof of Stake (DPoS): Token holders vote for a small number of
delegates who produce blocks. Used by EOS, Tron, and others. More efficient but
more centralised — a handful of delegates control block production.

Proof of History (Solana): Adds cryptographic timestamps to enable parallel
processing. Solana achieves high throughput partly through this innovation, though
critics note it comes with centralisation trade-offs.

Proof of Authority: Known validators with real-world identities produce blocks.
Used in private/consortium chains and some testnets. Efficient but centralised —
requires trusting the validators.

Byzantine Fault Tolerance variants: Classical computer science approaches
adapted for blockchain. Tendermint (used by Cosmos) and similar systems achieve
fast finality but typically require smaller validator sets.

Each mechanism occupies different points on the trade-off surface between
decentralisation, security, and scalability. There's no free lunch — gains on one
dimension typically cost on another.

Why This Matters for Investors

Consensus mechanisms affect investment thesis in several ways:

Security assumptions. PoW security comes from energy markets. PoS security
comes from token economics. Understanding which you're depending on matters for
risk assessment.

Yield opportunities. PoS networks offer staking yields — typically 3-8% annually.
Bitcoin offers none. This affects holding cost comparison and portfolio construction.

Centralisation risk: Some mechanisms concentrate power more than others. DPoS
networks with 21 validators have different decentralisation profiles than Ethereum
with hundreds of thousands of validators or Bitcoin with millions of miners.
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Environmental narrative: ESG-focused institutions care about energy
consumption. Bitcoin's POW creates friction for some allocators. Ethereum’'s PoS
removes that friction. This affects demand sources.

Fork risk: Changing consensus requires coordination. Bitcoin's commitment to
PoW means stability but also ossification. Ethereum's willingness to change means
evolution but also uncertainty.

The Security Spectrum

Security isn't binary. It exists on a spectrum:

Bitcoin (PoW): 15 years of production without successful attack. Highest
demonstrated security. Protected by massive hash rate that would require
nation-state resources to overcome.

Ethereum (PoS): 2+ years since The Merge without incident. Protected by billions
in staked capital. Theoretically attackable with sufficient resources, but
economically prohibitive.

Newer L1s. Less battle-tested. Smaller validator sets. Lower cost of attack. Not
necessarily insecure, but less proven.

For large positions, security track record matters. For smaller allocations to
emerging networks, acceptable risk profiles differ.

Looking Forward

Consensus mechanism research continues:

Ethereum's roadmap: Future upgrades aim to increase validator participation,
improve finality speed, and enhance scalability while maintaining PoS foundation.

Bitcoin's stability: No consensus change is planned or expected. PoW will remain.
Improvements focus on Layer 2 rather than base layer changes.
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Resear ch frontiers. Academic work explores new mechanisms with better trade-off
profiles. Whether any breakthrough changes production systems remains to be seen.

"The consensus mechanism is the constitution of a blockchain —
the rules that make everything else possible. Understand the
constitution before you under stand the economy built on top."

The Practical Takeaway

For most investors, deep technical understanding isn't necessary. What matters:

Know what you own: Bitcoin is POW. Ethereum is PoS. Solana is PoS with PoH.
This affects energy use, yield opportunities, and security profiles.

Assess battle-testing: Older networks have more proven security. Newer networks
have higher uncertainty but potentially higher returns.

Consider staking: If you hold PoS tokens, staking earns yield. Not staking means
dilution as new tokens are issued to stakers. Understand the opportunity cost.

Don't worship mechanisms. PoOW maxis and PoS advocates both overstate their
case. Both mechanisms work. Both have trade-offs. Pick based on your objectives,
not tribal loyalty.

Consensus is the foundation everything else builds on. You don't need to be an
expert, but understanding the foundation helps you evaluate what's built on top.
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