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A L D E R L U X  ·  F O UN DAT I O N S Understanding Blockchain · Private & Confidential

This article is written in two parts. Part One explains blockchain technology itself, in full — from

first principles through to the specific properties that make Bitcoin distinct from other digital

assets. It assumes no prior knowledge, but goes deep enough to hold up to professional scrutiny.

Part Two is written specifically for fund managers and high-net-worth individuals evaluating

Alderlux's research and trading expertise as an input to their own Bitcoin allocation process.
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Part  One

What Is Blockchain?

I. Starting From First Principles

lockchain is one of the most discussed technologies of the past decade, and also one

of the most poorly explained. Most accounts either oversimplify it into a vague

buzzword or bury it in technical jargon that obscures rather than clarifies. This

explanation aims to do neither: to explain, in full and in plain terms, what the technology

actually is, how it actually works, and why it actually matters — clearly enough for a

complete newcomer to follow, and rigorously enough that it holds up to scrutiny from

someone assessing it professionally.

The aim is simple: by the end of this section, you should understand blockchain well enough to explain it

to someone else, and well enough to start forming your own view of where it is genuinely useful and

where it is not.



ALDERLUX  ·  UNDERSTAND ING  BLOCKCHA IN 4 / 19

II. The Problem Blockchain Was Built to Solve

Every functioning market depends on a credible answer to one question: who owns this, and how do we

know?

In traditional finance, that question is answered by intermediaries. A custodian's ledger says you own

the shares. A land registry's record says you own the property. A bank's database says you hold the

deposit. These records are authoritative because a trusted institution stands behind them, reconciles

them, and is legally accountable if they are wrong.

This model works well, but it has a structural dependency: the integrity of the record depends entirely on

the integrity, solvency and continued operation of the institution maintaining it. Settlement takes as long

as that institution's processes take. Disputes are resolved through that institution's procedures. Access

is governed by that institution's permissions.

Digital technology introduced a second, more specific problem on top of this. Any digital file — a

document, an image, a line of code — can be copied perfectly and infinitely at zero cost. This is

precisely why digital cash never existed in a meaningful way before Bitcoin: if a unit of digital money is

just a file, what stops someone from copying it and spending the same unit twice? This is known in

computer science as the double-spend problem, and for three decades it was considered unsolved

without a central authority to check every transaction against a master ledger.

Blockchain solved this without requiring a central authority. That is the entire innovation, stripped of

marketing language: a method for a network of mutually distrusting participants to agree, with

mathematical certainty rather than institutional trust, on a single shared history of who owns what — and

to do so in a way that makes rewriting that history computationally infeasible.
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III. The Mechanics: How a Ledger Becomes Trustworthy

Without a Trusted Party

To assess Bitcoin as an asset, it helps to understand four specific mechanical components. These are

not abstractions — they are the actual engineering reasons the asset behaves the way it does.

1 The Distributed Ledger

Rather than one institution holding the master record, thousands of independent computers around the

world — called nodes — each hold a complete, identical copy of the entire transaction history. Every

node can independently verify every transaction ever made. There is no single point of failure, no single

database that can be altered, hacked or seized to change the record.

2 Cryptographic Ownership

Ownership on a blockchain is not recorded in a name — it is recorded against a cryptographic key pair.

A private key is a secret number that proves ownership and authorises a transaction; the corresponding

public key (or address) is what others can see and send value to. This is mathematically asymmetric:

the public key can be derived from the private key, but the private key cannot be derived from the

public key. This is what makes self-custody possible — and is also precisely why losing a private key

means losing the asset permanently, with no recovery mechanism. There is no password reset.

3 Consensus and Mining

For a new transaction to be added to the ledger, the network must agree it is valid. Bitcoin achieves this

through proof-of-work: independent participants ("miners") compete to solve a computationally

expensive mathematical puzzle, and whoever solves it first earns the right to add the next block of

transactions and receives a Bitcoin reward for doing so. This process is deliberately expensive — it

requires real-world energy and hardware expenditure — which is precisely what makes dishonesty

costly. To rewrite Bitcoin's history, an attacker would need to control more computational power than

the rest of the honest network combined, and sustain that majority for long enough to outpace and

rewrite every subsequent block. At Bitcoin's current network scale, this is not merely difficult; it is

economically irrational, since the cost of the attack would vastly exceed any plausible gain.
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4 Immutability Through Chaining

Each block contains a cryptographic fingerprint (a hash) of the block before it. Change a single

transaction in a historical block, and its fingerprint changes — which breaks the link to every block built

on top of it. The deeper a transaction is buried under subsequent blocks, the more computationally

expensive it becomes to alter, which is why institutional custodians and exchanges typically wait for

multiple confirming blocks before treating a Bitcoin transaction as final and irreversible.

Together, these four properties produce something genuinely new in financial history: an asset that can

be verifiably owned, transferred and audited by anyone, anywhere, without requiring permission from —

or trust in — any single institution.

Consider what this means in practice. Imagine a family office holding £10 million in Bitcoin. The network does

not know the identity of the owner, their nationality, or their bank. It only recognises control of the private key.

The asset is secured not by a name on an account statement, nor by a custodian's promise, but by

cryptographic proof of ownership that can be independently verified by any node on the network, at any

time, without asking anyone's permission. That is a genuinely different foundation for an asset to rest on —

and it is precisely why the mechanics above matter to anyone holding meaningful value, not just to engineers.

E X AMP L E
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Energy Is Not a Side Effect. It Is the Security Model.

The third of the four properties above — consensus through proof-of-work — deserves a closer look,

because it is the component most often criticised, and the criticism is usually aimed at the wrong target.

Bitcoin's energy consumption is frequently raised as a concern, and it deserves a precise rather than a

defensive answer: the energy expenditure is not incidental to the system. It is the mechanism by which

the system is secured.

Miners compete using specialised hardware to solve the proof-of-work puzzle, and the network

automatically adjusts the puzzle's difficulty roughly every two weeks so that, regardless of how much

total computing power joins or leaves the network, a new block is found on average every ten minutes.

This means the total real-world cost of running the Bitcoin network scales directly with how much

computing power is securing it. A higher total hashrate — the combined computational power of every

miner on the network — means a higher cost for any attacker attempting to overwhelm it, and therefore

a more secure ledger. The energy is not wasted in the sense critics often imply; it is the direct,

measurable cost of converting electricity into network security that cannot be replicated through

software alone.

This cost-minimising pressure also creates a genuine opportunity to monetise electricity that would

otherwise go to waste — flared gas at oil wells with no nearby pipeline, curtailed renewable output

exceeding local grid demand, or surplus hydroelectric capacity in regions with limited transmission

infrastructure. Mining hardware is comparatively easy to relocate and can be sited directly at the source,

turning otherwise stranded energy into a monetisable asset rather than a write-off.

It is worth being precise about how much of total mining activity this actually describes, rather than

overstating it. The opportunity is real and structurally significant, but it is not the default. The majority of

global mining still draws from conventional grid electricity, priced and sourced no differently from any

other industrial consumer in the regions where mining operations are based — and the proportion of

mining that genuinely qualifies as stranded or otherwise unmonetisable energy is a matter of ongoing

debate among analysts, varying considerably by region, by energy market structure, and over time as

mining operations relocate in response to changing electricity prices and regulation. The honest position

is that the opportunity exists and is taken in specific, identifiable cases, not that it characterises the

industry as a whole.

For an allocator, the relevant question is not whether Bitcoin consumes energy — every monetary

system, including the vaults, branches and data centres of traditional banking, consumes energy too —

but whether that expenditure buys a verifiable, quantifiable security guarantee. For Bitcoin, it does, and

that guarantee can be measured directly by observing the network's hashrate over time.
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IV. Why Bitcoin Specifically Is Treated Differently From

Other Digital Assets

Not all blockchain-based assets are economically comparable, and conflating them is one of the most

common mistakes made by people new to the space.

Bitcoin's monetary policy is fixed in the protocol's source code and enforced by the entire network: a

maximum of 21 million units will ever exist, and no individual, company or government can alter this

without convincing the overwhelming majority of the network to adopt a change — something that has

never happened to Bitcoin's core supply schedule in its operating history. This is fundamentally different

from fiat currency, where supply is a discretionary policy decision made by a central bank, and different

from most other digital assets, many of which have variable, inflationary, or governance-controlled

issuance schedules.

This fixed, transparent, non-discretionary scarcity is the core of Bitcoin's investment thesis as a long-

duration store of value — and it is a property that can be independently verified by anyone with the

technical knowledge to inspect the protocol directly, rather than taken on faith.

The Halving

New Bitcoin is not issued on a continuous basis. It is released as a reward to miners for successfully

adding each new block, and that reward is cut in half on a fixed, pre-programmed schedule,

approximately every four years, in an event known as the halving. At launch in 2009, the reward for each

block was 50 Bitcoin. It has since halved four times — to 25, then 12.5, then 6.25, and most recently to

3.125 Bitcoin per block following the April 2024 halving. This sequence will continue, roughly once every

four years, until the reward reaches a negligible fraction of a single unit, at which point essentially the

full 21 million supply will have been issued, expected to occur around the year 2140.

The mechanism matters for two distinct reasons. First, it is entirely automatic and enforced by the same

network-wide consensus described above — no individual or institution decides when a halving occurs

or by how much; the protocol's code does. Second, it means the rate of new supply entering circulation

is permanently and predictably disinflationary, falling by exactly half at each interval regardless of

demand. This is the opposite of how most monetary systems behave, where issuance can expand in

response to policy decisions. For an allocator, the halving schedule is not a forecast or a market

narrative — it is a verifiable, mathematical fact about the asset's future supply, fixed since the protocol's

creation and capable of being checked directly against the source code rather than taken on trust.

COM I NG  SOON  —  TH E  I N V E ST I GAT I V E  S E R I E S

Does Bitcoin's price actually track the cost of producing it? A forthcoming Alderlux investigative piece examines the

relationship between price, halving cycles, miner reward economics and the energy cost of mining — and what the data

does and does not support.
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Hard Forks: What Happens When a Network Disagrees

Because Bitcoin's rules are enforced by network-wide consensus rather than a central authority,

changing those rules requires the agreement of the network's participants. When a proposed change is

not unanimously accepted — because a meaningful portion of participants reject it — the blockchain

can split into two separate, independently operating networks going forward, each continuing from the

same shared history up to the point of disagreement. This is known as a hard fork.

A hard fork is not a flaw in the system; it is a direct consequence of decentralisation working as

intended. No central authority can force a rule change onto participants who do not consent to it — the

worst case is not corruption of the ledger, but a division of the network into two separate assets, each

subsequently judged on its own merits by the market. Bitcoin itself has experienced this: Bitcoin Cash

split from the original Bitcoin network in 2017 over a disagreement about block size and transaction

throughput. The original chain retained the name, the ticker, and — critically — the overwhelming

majority of the network's computational power, developer activity and market value, while the forked

chain has traded as a separate, far smaller asset ever since.

For an allocator, this matters in two practical ways. First, a hard fork is the closest thing blockchain

technology has to a natural experiment in legitimacy: when a network splits, market participants

effectively vote with capital and computational power on which chain represents the "real" asset, and

that verdict is observable and largely permanent. Second, it underscores why Bitcoin's extreme

resistance to protocol change — frequently criticised as slow or conservative — is, from a security and

monetary-policy perspective, a feature rather than a limitation. The same difficulty that makes it hard to

upgrade Bitcoin quickly is the difficulty that makes it hard to alter its supply schedule, its security model,

or its core properties without overwhelming, network-wide consent.

COM I NG  SOON  —  TH E  H I S TOR I CA L  S E R I E S

Hard forks have shaped the digital asset landscape repeatedly since 2017 — from Bitcoin Cash to Ethereum's own split

following The DAO incident. A forthcoming Alderlux historical piece traces these events in detail, examining what each

fork reveals about network governance, market verdict, and long-term value retention.
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Why Bitcoin Matters More Than Most Blockchain Projects

It is worth being precise about a distinction that even experienced readers often blur: blockchain,

cryptocurrency, and Bitcoin are not the same thing, and treating them as interchangeable leads to poor

analysis.

Blockchain is the underlying technology — a method for maintaining a shared, tamper-resistant ledger.

Cryptocurrency is a broad category of digital assets built using that technology. Bitcoin is one specific

cryptocurrency, built on one specific blockchain, with one specific set of design choices.

Thousands of blockchain projects have launched since Bitcoin's creation in 2009. The overwhelming

majority have failed to achieve meaningful decentralisation, meaningful security, or meaningful adoption

— many remain controlled in practice by a small founding team or a concentrated group of early holders,

regardless of what their marketing claims. Genuine decentralisation, at the scale and duration Bitcoin

has sustained, has proven extraordinarily difficult to replicate.

Bitcoin's position is therefore not simply "first" — it is structurally distinct from the vast majority of what

followed it, for three specific reasons: a monetary policy that is fixed and has never been altered, a

security model that has never been broken at the protocol level in over fifteen years, and a level of

decentralisation — measured in independent nodes and distributed mining infrastructure — that no later

entrant has matched. This is why a serious allocator's starting question should not be "which blockchain

projects look interesting", but "does this asset actually possess the properties that make blockchain

technology valuable in the first place, or does it merely borrow the language."

For Bitcoin, the answer to that question has been tested for over a decade. For most of what is

loosely termed "crypto", it has not.
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V. The Trilemma: Why No Single Network Dominates Every

Use Case

Every blockchain network faces an engineering trade-off known as the Blockchain Trilemma: it is

extremely difficult to simultaneously maximise security, decentralisation, and transaction throughput

(speed and scalability). Optimising for one typically requires sacrificing another.

Bitcoin

Prioritises security and

decentralisation above throughput.

A design choice consistent with its

role as a settlement-grade store of

value rather than a payments

network — comparable to how

gold settlement prioritises certainty

over speed.

Ethereum

Attempts a more balanced position

across all three properties,

enabling programmable smart

contracts and decentralised

applications, at the cost of a more

complex security model.

XRP

Optimises heavily for transaction

speed and cost, accepting a

different decentralisation profile in

exchange for settlement times

measured in seconds.

None of these trade-offs make one network categorically "better" — they make each suited to different

purposes. For Bitcoin specifically, evaluated as a treasury or store-of-value asset, the trilemma trade-off

it has made — maximum security and decentralisation, at the cost of throughput — is the trade-off most

aligned with that specific use case, in the same way a vault is not expected to also function as a

checkout till.
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VI. Where the Real-World Risk Actually Sits

None of the above means Bitcoin is without risk — but it clarifies precisely where the risk sits, which is

the more useful question than whether risk exists at all.

The protocol-level security described above has never been broken. In over fifteen years of continuous

operation, Bitcoin's core consensus mechanism has not suffered a successful attack on its transaction

history. The risks that materialise in practice are almost always operational rather than cryptographic:

private keys lost or stolen, exchanges or custodians mismanaging client assets, transactions sent with

insufficient network fees and left unconfirmed, or wallets configured incorrectly by inexperienced users.

Over years of working directly with investors, the Alderlux team has encountered each of these

operational failure modes firsthand — stuck transactions, misconfigured wallets, and the practical

complexity of self-custody done without proper safeguards. In nearly every case, the underlying

blockchain functioned exactly as designed. The point of failure was procedural, not technological: a lack

of careful process around an asset that, unlike traditional securities, offers no recovery mechanism

when something goes wrong.

The technology risk in Bitcoin is low and well-understood after fifteen years of adversarial

testing. The operational risk is real, and it is precisely where careful custody, process and

professional advice earn their value — whether for an individual safeguarding a modest

holding or an institution managing exposure at scale.
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A  N O T E  F R O M  A L D E R L U X

The View From The Edge

Most discussions of blockchain stop at the technology. They explain the mechanics, marvel at

the engineering, and conclude with some version of "this could change everything" — without

ever asking what, specifically, changes, for whom, and on what timeframe.

Alderlux's interest in blockchain has never been primarily technical. It is structural.

The key question is not whether blockchain is technically impressive. Clearly, it is. The key

question is whether it changes how ownership, value and capital actually move through the

global financial system — and the evidence increasingly suggests that it does. Public

companies now hold Bitcoin as a treasury reserve asset. Regulated investment products now

channel tens of billions of dollars of institutional capital into it. None of that happened because

the cryptography was elegant. It happened because enough sophisticated participants

concluded the underlying properties — fixed scarcity, verifiable ownership, freedom from any

single point of institutional failure — solve a real problem in how value is stored and

transferred.

This is the view Alderlux applies to every piece of research it publishes: not "is this

technology interesting", but "does this change the structure of ownership and capital

allocation, and if so, how should that change be priced." Part One of this article exists to give

that question a solid technical foundation. Part Two exists to apply it.
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Part  Two

Bitcoin Allocation: What Wealth Managers
Need To Understand

I. The Institutional Shift Is No Longer Hypothetical

Three years ago, Bitcoin allocation was a niche conversation inside most wealth

management firms. Today it is a standing item on the agenda.

The scale of institutional engagement is now measurable rather than anecdotal:

US spot Bitcoin ETF assets under management (Q1 2026) ≈ $87.5bn

Cumulative net inflows since launch ≈ $56bn

Public companies holding Bitcoin as a treasury asset 199

Quarterly change in treasury companies +9

Beyond these figures, major asset managers, custodians and clearing institutions have built dedicated

digital asset infrastructure, custody products and reporting frameworks specifically to serve institutional

allocators.

This is the relevant context for any wealth manager evaluating a Bitcoin allocation today: the

infrastructure question — can this asset class be held safely and compliantly at institutional scale — has

been substantially answered by the broader market. Custody, fund administration and regulated holding

structures are now available from established specialist providers. The open question for most allocators

is less about whether the infrastructure exists, and more about how to read the asset itself — its cycle,

its risk, its current positioning — with genuine expertise.
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II. What Alderlux Is, Stated Plainly

Alderlux is not a custodian, a fund administrator, or a regulated holder of client assets. Alderlux does not

take possession of client Bitcoin, does not operate a fund structure, and does not provide custody

infrastructure of any kind.

What Alderlux provides is research, market analysis and trading expertise in Bitcoin and the underlying

blockchain technology — the discipline of reading market cycles, interpreting on-chain and institutional

data, and forming evidence-based views on positioning and timing.

For a wealth manager or fund, Alderlux sits alongside existing custody, compliance and fund

infrastructure rather than replacing any part of it. The client relationship, regulatory obligations, and

asset safekeeping remain entirely the wealth manager's own.

Custody Is Now a Solved Problem. Cycle-Reading Is Not.

Custody and fund infrastructure are now available from a number of established specialist providers,

independently selectable by any fund. What is much harder to build internally, particularly for a

generalist wealth management firm, is the depth of focused expertise required to read Bitcoin's market

cycle accurately — a market that behaves differently from traditional equities and bonds, with its own

liquidity dynamics, sentiment extremes, on-chain signals and adoption patterns.

The Alderlux Market Cycle Framework — Accumulation, Expansion, Euphoria, Correction, Recovery — is

the analytical backbone applied to every quarterly assessment Alderlux publishes. It is not a marketing

device; it is the basis on which actual, dated, falsifiable calls have been made and subsequently tested

against real market outcomes.
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III. A Track Record of Disciplined, Evidence-Based Analysis

Wealth managers evaluating an advisory relationship are not only assessing operational competence —

they are assessing whether the analytical process behind the investment thesis is rigorous and honest,

including when the market is uncomfortable.

DOCUMENT ED  &  DAT ED

In Alderlux's Q1 2026 edition of The Insider, when Bitcoin traded near $120,000 and sentiment

was broadly euphoric, Alderlux identified the $54,000 region as a potential downside target

should market conditions deteriorate — a call made against prevailing sentiment, grounded in

cycle analysis rather than momentum. By Q2 2026, with Bitcoin trading near $65,265 amid

Extreme Fear sentiment and a 33% year-to-date decline, that prior analysis was directly

referenced and tested against actual market conditions rather than quietly abandoned.

This is the standard Alderlux holds its own research to: documented, dated, falsifiable positions — not

retrospective narrative.
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IV. What This Means for an Allocation Decision

For a wealth manager or fund evaluating whether Alderlux's research and trading expertise adds value

to an existing Bitcoin allocation process, the relevant questions are these:

?
Analytical discipline — is the advisory process driven by evidence and cycle-aware analysis, or

by narrative and price momentum?

?
Track record and transparency — does the advisor publish dated, falsifiable views, and revisit

them honestly against actual outcomes?

?
Scope of role — does the advisor clearly separate market expertise from custody, fund

administration and client relationship, leaving those functions with parties already equipped and

regulated to provide them?

?
Depth of focus — is Bitcoin and blockchain analysis a dedicated specialism, or a secondary

offering alongside a broader, less focused product range?

Alderlux's quarterly Insider research — publicly dated, quantified, and revisited each quarter against

actual outcomes — exists specifically to demonstrate the first two points. The third is addressed directly

above: Alderlux provides market expertise, not custody or fund infrastructure, and is clear about that

boundary. The fourth is for each wealth manager to judge directly against the quality and consistency of

the research itself.
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Understanding blockchain is not about predicting the future. It is

about understanding a technology that has already altered how

investors, institutions and governments think about ownership,

scarcity and value.

Whether blockchain ultimately transforms global finance remains

uncertain. What is increasingly difficult to argue is that it can

simply be ignored.

For Alderlux, the purpose of education is not to create urgency. It

is to create clarity. Bitcoin does not need to be understood through

hype, fear or speculation. It needs to be understood through

ownership, scarcity, infrastructure, risk and cycle awareness.

T H E  F U T U R E  F A V O U R S  T H E  I N F O R M E D
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A LD E R LUX

The Future Favours The Informed

Alderlux provides market research, analysis and trading expertise relating to Bitcoin and blockchain technology. Alderlux does not provide

custody, fund administration, or regulated holding of client assets, and does not operate a fund structure. This document does not constitute

regulated financial advice, an investment recommendation, or a solicitation of any kind. Wealth managers and funds considering Alderlux's

research as an input to their own process should conduct independent due diligence and seek independent legal, tax and regulatory advice

as appropriate to their own structure and obligations. Digital assets are high risk, subject to material volatility, and may not be appropriate for

all investors or institutions.
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