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For most of monetary history, currencies have been backed either by scarce physical
commaodities such as gold or by the taxing capacity and credibility of states. In a world where
value creation is increasingly mediated by digital infrastructure and artificial intelligence, these
legacy anchors look oddly indirect. The true bottleneck for a growing share of economic and
scientific activity is not gold in vaults but reliable access to computation and storage. This paper
explores a speculative but structurally coherent alternative: a currency explicitly backed by
guaranteed compute and storage capacity, and a quantum-forward extension that securitizes
access to future quantum computation. We first develop a framework for a compute-and-
storage-backed currency (CSBC), in which each unit represents a claim on standardized
guantities of FLOPs and GB-months delivered under audited service-level agreements. We then
extend the design to a quantum-forward instrument (Q-CSBC) that behaves like an option: it has
a classical compute floor today and a speculative quantum compute ceiling if and when fault-
tolerant quantum capacity becomes available. Along the way, we examine issuance,
redemption, governance, risk, and macroeconomic implications. The aim is not to advocate
immediate deployment, but to clarify what it would mean to back money with civilization’s
computational capacity rather than inert metal or purely political decree.
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1. Introduction

The history of money can be read as a sequence of answers to a simple but relentless question:
“What do we trust?” For centuries, societies trusted shiny, scarce metals locked away in vaults.
Then, in the twentieth century, they shifted that trust to nation-states and central banks,
anchoring currencies in the taxing power and institutional continuity of governments. Today, as
economic activity becomes increasingly digital and Al-saturated, another substrate quietly takes
center stage: the capacity to process, store, and move information. It is no exaggeration to say
that the functional wealth of modern civilization depends at least as much on data centers and
networks as it does on oil fields and factories.

If that is true, then backing money with gold or with abstract sovereign promises may be
increasingly out of alignment with what actually constrains and enables productive activity. The
idea explored in this paper is straightforward but radical: treat reliable compute and storage as
the underlying “metal” and design currencies whose backing is explicit, audited claims on that
capacity. Then, extend that logic into the speculative frontier of quantum computing, where a
new class of instruments can encode optional exposure to future phase transitions in
computational power. The result is a thought experiment in monetary design for a post-
industrial, Al-heavy world.

1.1 Motivation: from gold bars to data centers

Classical commodity monies were anchored in tangible, scarce resources: gold bars in vaults,
silver coins in circulation, sometimes barrels of oil or other physical goods. The appeal was
obvious. These assets were hard to counterfeit, difficult to produce on demand, and had
relatively stable physical properties. Later fiat systems replaced commodity backing with the
credibility of institutions, allowing more flexible monetary policy but at the cost of a more
abstract, politically mediated notion of value.

In parallel, however, the real drivers of productive capacity have shifted. Financial systems,
logistics, manufacturing, communications, research, and entertainment are all mediated by
layers of computation and storage. When a cloud region fails, the economic disruption can rival
the closure of a physical port. When an Al lab loses access to high-end compute, its research
pipeline can grind to a halt, no matter how much fiat currency it holds.

From this perspective, the data center is the new refinery, and the network backbone is the new
shipping lane. The proposal to back money with compute and storage is therefore not a
rejection of previous logic but a re-alignment: if a society’s ability to do meaningful work
increasingly depends on digital infrastructure, perhaps its money should be explicitly tied to
that infrastructure’s capacity.



1.2 Why compute and storage are emerging monetary bottlenecks

In earlier industrial phases, the key bottlenecks were often energy, raw materials, and physical
capital. Today, those remain important, but many of the highest-leverage activities—training
large Al models, processing global payments, simulating complex systems, hosting
communication platforms—are constrained first by access to reliable compute and storage.

Compute has several features that make it a compelling candidate for monetary backing. It is
guantifiable (measured in operations or benchmark tasks), divisible into fine-grained units, and
directly fungible across a wide variety of applications. Storage, likewise, can be specified in
GB-months or similar units, with durability and availability guarantees. Both resources are tied
to very concrete constraints: semiconductor fabrication capacity, energy supply, cooling, real
estate, and skilled labor. They are not arbitrary entries in a ledger but capacities with real
physical and economic costs.

Moreover, in an Al-mediated economy, marginal units of compute can unlock disproportionately
large gains in capability. Access to enough compute can mean the difference between having or
not having a competitive model, a viable logistics optimizer, or a real-time fraud detection
system. For many entities, the question is less “Do we have money?” and more “Can we actually
run the workloads we need?” When money and compute diverge too far—plenty of nominal
currency but insufficient infrastructure—bottlenecks emerge that traditional monetary policy
cannot easily address.

Seen this way, compute and storage act as a kind of “hidden gold standard” for digital
civilization. They silently determine what can actually be done. Making this explicit in the design
of a currency is the central move explored here.

1.3 Scope and structure of the argument

This paper does not propose an immediate replacement for existing national currencies, nor
does it claim that backing money with compute and storage is a panacea for monetary
instability. Instead, it develops a conceptual architecture for what a compute-and-storage-
backed currency (CSBC) might look like, and then extends that architecture into the speculative
domain of quantum computing via a quantum-forward variant (Q-CSBC).

The argument unfolds in several stages. First, it situates the idea historically and conceptually,
contrasting resource-backed and fiat regimes and introducing the notion of capacity-backed
money. It then defines a CSBC unit in operational terms, specifying how FLOPs and GB-months,
along with service quality guarantees, could serve as the substrate. The following sections
examine issuance mechanics, redemption pathways, governance structures, and potential
failure modes, treating data centers and cloud providers as the functional equivalent of miners
and vaults in older systems.



The quantum-forward extension is then introduced as an option-like overlay on top of the
classical scheme, in which tokens have a guaranteed classical compute floor but a potential
guantum compute ceiling if and when fault-tolerant quantum capacity materializes. This
provides a structured way to express speculative belief in future computational phase
transitions without abandoning a solid backing in existing infrastructure.

Finally, the paper surveys macroeconomic, geopolitical, and ethical implications, explores
variants and hybrids, and emphasizes open questions. The goal is to clarify design space, not to
prescribe a single solution: to ask what it would really mean to tie the value of money to the
evolving computational capacity of civilization itself.

2. From Commodity Money to Capacity-Backed Money

The idea of backing money with compute and storage looks radical only if one forgets how
contingent previous choices have been. Every monetary regime has selected some subset of
reality to serve as an anchor: metals, land, state promises, sometimes baskets of commodities
or currencies. Each selection embeds a theory—often implicit—about what matters, what is
scarce, and what can be credibly measured and enforced. To imagine a shift from inert metals to
active capacities is to make that theory explicit and update it for an environment where digital
infrastructure does much of the work that mines and mills once did.

This section traces that evolution in three steps. It first reviews traditional commodity backing,
where physical stocks of gold, silver, or sometimes energy played the role of ultimate guarantor.
It then turns to fiat systems, where credibility and institutional continuity replace specific
resource pegs. Finally, it introduces the conceptual shift toward capacity-backed money, in
which the anchor is not a static pile of stuff but an ongoing ability to produce, transform, and
deliver services in a particular domain.

2.1 Traditional commaodity backing: gold, silver, and energy pegs

Commodity money and its close cousin, commodity-backed money, begin from a simple
intuition: if money is redeemable for something everyone recognizes as valuable and limited,
then its acceptability will follow. Gold and silver became dominant not because they were
metaphysically special but because they combined several useful properties: they were scarce,
durable, divisible, portable relative to value, and relatively easy to assay. When states formalized
gold and silver standards, what they were really doing was promising a fixed conversion
between nominal units and defined amounts of metal.

This created a particular kind of constraint. Monetary expansion was tethered, at least in
principle, to mining output and the inflow of metals. Governments could suspend convertibility



or devalue in crises, but doing so was salient and often politically costly. Monetary stability was
therefore partly imported from the geology and metallurgy underlying the money.

Variants of this logic appeared with other commodities and energy-related pegs. Some schemes
imagined money redeemable in barrels of oil or backed implicitly by energy production capacity.
Others treated land or grain reserves as the ultimate collateral. The common feature is that the
backing asset is a relatively static stock: a pile of metal, a store of fuel, a warehouse of grain. It
sits in the background as a reserve, comforting precisely because it does not have to do much.
Its value arises from what could be done with it, but the monetary role is to exist, not to act.

These arrangements have obvious limitations. They can be deflationary if productive capacity
grows faster than the backing stock. They can expose economies to shocks in the backing
commodity’s supply or demand. And they implicitly treat the most relevant constraint on
economic activity as the quantity of a particular physical substance rather than the broader
configuration of technology and institutions.

2.2 Fiat, credibility, and abstraction from specific resources

Fiat systems emerged as a response to those limitations. In a fiat regime, money is not tied to
any particular commodity. Instead, it is anchored in the issuing authority’s capacity to enforce
taxes, honor obligations, and maintain a reasonably stable macroeconomic environment. The
backing is no longer a tangible stock but an abstraction: the ongoing fiscal and institutional
health of the state.

This move brings both freedom and opacity. On the one hand, decoupling from specific
commodities allows monetary policy to respond more flexibly to shocks, financial crises, and
changes in productivity. Money supplies can grow or shrink without finding a corresponding
seam of ore or a new oil field. On the other hand, the anchor becomes harder to inspect. Trust
now rests on assessments of institutional quality, political stability, and future discipline.

Fiat systems also implicitly acknowledge that what ultimately matters is not the inventory of any
single resource but the overall productive capacity and tax base of the economy. However, they
do so in a diffuse way. The relationship between the quantity of money and the structure of real
constraints—energy supply, logistics, digital infrastructure, human capital—is mediated by
policy choices, expectations, and financial intermediation. It is rare for a fiat regime to say
explicitly: “This unit of currency is backed by our ability to deliver specific, measurable services
or capacities.”

In practice, fiat money is therefore both powerful and vague. It works remarkably well as long as
the issuing authority remains credible, but it offers little guidance about how monetary
expansion should relate to concrete bottlenecks. When the dominant bottlenecks shift—from



land to industrial capital, from industrial capital to digital infrastructure—the fiat system can
adapt, but only indirectly and often with lags and distortions.

2.3 Conceptual shift: backing money with productive capacities, not static stocks

Capacity-backed money begins by taking the implicit logic of fiat—money as a claim on future
productive abilities—and making it explicit and narrow. Instead of saying, “This currency is
backed by the state’s general capacity to tax and spend,” one might say, “This currency is backed
by the verified ability of specified providers to deliver defined quantities of a particular
capacity.” In the case of compute-and-storage-backed currency, that capacity is the ability to
perform computations and to store and serve data under agreed service conditions.

This is a shift along several dimensions.

First, it moves from static to dynamic backing. A gold bar does not change over time except
through theft or decay. A data center is constantly in action: consuming energy, running
workloads, upgrading hardware, and responding to failures. Backing money with capacity
means tying monetary value to an active process rather than a passive stock. The relevant
guantity is not “how many tons sit in vaults” but “how much work per unit time can this system
reliably perform.”

Second, it narrows the backing domain. Instead of the broad, somewhat opaque backing of a
whole economy’s tax base, capacity-backed money chooses a specific bottleneck domain and
binds itself to it. The choice is necessarily normative: it expresses a belief about which
constraints are most fundamental. In an era where Al, networks, and software mediate much of
economic life, compute and storage are natural candidates. In other contexts, one could
imagine water treatment capacity, hospital bed capacity, or other forms of resilience playing a
similar role.

Third, it demands new forms of measurement and audit. Gold reserves can be weighed and
assayed. Capacity must be benchmarked, stress-tested, and monitored over time. Service-level
agreements, uptime records, hardware inventories, and network telemetry become part of the
monetary infrastructure. This is more complex, but it has the advantage of aligning the unit of
account with quantities that can be operationally verified in real time, not just periodically
counted.

Finally, backing money with capacities foregrounds the connection between money and the
structure of future possibility. If each unit of currency corresponds to an enforceable claim on
some amount of compute and storage, then the money supply cannot grow faster than the
underlying infrastructure without diluting that claim. Monetary expansion becomes a financing
mechanism for capacity expansion: new data centers, more efficient chips, better cooling, and



more robust networks. Conversely, degradation of capacity—through neglect, disaster, or policy
error—would feed directly back into the currency’s integrity.

The proposed compute-and-storage-backed currency, and its quantum-forward extension, are
specific instantiations of this broader idea. They treat money as a standardized claim on a well-
defined productive capacity, rather than as a token loosely backed by generalized wealth or by
static piles of commodities. In doing so, they ask a simple question: if digital infrastructure is
increasingly the substrate on which modern life runs, why should the ultimate unit of value not
be anchored, explicitly and transparently, in that substrate’s measurable capacity to do work?

3. Defining a Compute-and-Storage-Backed Currency (CSBC)

To move from metaphor to design, a compute-and-storage-backed currency must specify
exactly what one unit represents. It is not enough to say that money is backed by "compute" in
the abstract. A credible system requires standardized measures, clear quality guarantees, and a
way to handle the diversity of modern hardware and workload types. This section lays out a
minimal architecture for such a unit.

At the core is a simple idea: each CSBC unit corresponds to the right to consume a small,
precisely defined quantity of computation and storage over a given time horizon. Computation
can be measured in floating-point operations, or more realistically in standardized benchmark
tasks. Storage can be measured in GB-months, incorporating both capacity and time. On top of
these raw quantities sit service quality parameters such as uptime, latency, and durability.
Finally, the space of compute and storage is not homogeneous: some workloads need archival
storage and modest CPU, others require low-latency memory and specialized accelerators. CSBC
therefore naturally decomposes into tiers and baskets, with regional and jurisdictional variants
layered on top.

3.1 The basic unit: FLOPs and GB-months as monetary substrate

The starting point is to define a unit that is simple enough to understand yet precise enough to
enforce. A minimal CSBC unit might be characterized by two primary components:

1. A fixed amount of computation, expressed either as a number of floating-point
operations (FLOPs) or as the completion of a standard benchmark workload.

2. A fixed amount of storage, expressed as gigabyte-months (GB-months) of provisioned
capacity.

In a naive formulation, one might say that 1 CSBC equals the right to execute, for example,
10715 FLOPs and to store 1 GB of data for 12 months. This would be analogously to saying that



1 unit of commodity-backed money equals a fixed weight of metal. The advantage of FLOPs and
GB-months is that they are highly divisible, fungible, and conceptually linked to real constraints:
chip performance, energy consumption, physical media, and cooling.

However, FLOPs alone are a crude measure. Different architectures perform different amounts
of useful work per FLOP, and many workloads are not floating-point intensive. A more robust
definition therefore uses standardized benchmarks rather than raw operation counts. For
example, the compute component could be defined in terms of the time required to complete a
specified workload on a reference architecture, and CSBC units would entitle holders to an
equivalent amount of work on whatever hardware the provider uses.

GB-months, by contrast, are relatively straightforward. One GB-month means that one gigabyte
of data is stored and made retrievable for one month under agreed conditions. The total storage
component for a CSBC unit can then be expressed as a bundle of such GB-months, possibly with
constraints on access frequency and performance.

The key point is that the basic CSBC unit must map cleanly to quantifiable services that
providers can contractually commit to and that auditors can verify. FLOPs or benchmark-
equivalent units and GB-months provide a first approximation of that substrate.

3.2 Service quality as part of the backing: uptime, latency, durability

Raw quantity is not enough. A thousand gigabytes of storage that is frequently unavailable,
slow, or prone to data loss is not equivalent to a thousand gigabytes in a well-managed, highly
redundant system. Similarly, a trillion FLOPs delivered with unpredictable latency or frequent
interruptions is less valuable than the same quantity delivered predictably. For a currency
backed by compute and storage to be meaningful, the service quality characteristics must be
treated as part of the backing, not an afterthought.

Three dimensions are central:

1. Uptime. This is the fraction of time that the service is available and functioning
according to specification. For compute, uptime captures whether jobs can be submitted
and completed when requested. For storage, uptime captures whether stored data can
be accessed and modified as needed. CSBC backing should specify minimum uptime
guarantees, such as 99.9 percent availability over a given interval.

2. Latency. This is the time delay between a request and its response. For many
applications, including interactive systems, financial trading, and real-time analytics, low
and predictable latency is critical. A CSBC unit backed by compute that can only be
accessed with long, variable delays is not substitutable with one backed by low-latency
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capacity. Thus, latency thresholds or tiers must be baked into the definition of what each
unit can be redeemed for.

3. Durability. For storage, durability is the probability that data remains intact and
uncorrupted over time, often expressed in terms of the number of expected data loss
events per unit of stored data per year. High durability usually requires redundancy,
error correction, and careful operational practices. If CSBC is to be treated as a claim on
storage, the durability characteristics of that storage, such as eleven nines of durability
over a year, must be specified and enforced.

These service quality parameters effectively define the "grade" of the backing capacity. They are
analogous to the purity of metal in a gold standard or the octane rating of fuel. Without them,
the nominal backing would be easy to satisfy with low-quality infrastructure, undermining the
value of the currency. Including them in the definition of CSBC units ensures that the promised
capacity is not just present in theory but usable in practice.

3.3 Tiers and baskets: cold vs hot storage, CPU vs GPU vs specialized accelerators

In reality, compute and storage services come in many forms. Storage can range from
inexpensive, high-latency archival systems to fast, expensive solid-state devices optimized for
frequent access. Compute can range from general-purpose CPUs to GPUs, tensor processors,
and other specialized accelerators designed for specific workloads such as machine learning
inference or cryptographic operations. A single uniform CSBC unit cannot capture this diversity
without becoming either too vague or too rigid.

One approach is to define multiple tiers of capacity and to treat a CSBC unit as a basket
composed of fixed proportions of those tiers. For example:

o Cold storage tier: inexpensive, high-latency storage suitable for backups and archives.

e Warm storage tier: moderate-cost storage with reasonable access times for periodic
analytics.

o Hot storage tier: high-performance, low-latency storage for transactional and interactive
workloads.

Similarly, compute tiers might include:
e General CPU tier: suitable for a broad range of tasks with moderate parallelism.

e GPU or accelerator tier: optimized for massively parallel operations such as training and
inference.
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e Specialized tier: tailored to particular domains, such as networking, encryption, or
search.

A simple CSBC design might stipulate that 1 unit entitles the holder to a given number of
benchmark-equivalent compute units in a specified mix of CPU and GPU tiers, plus a given
number of GB-months distributed across storage tiers in a predefined ratio. More elaborate
designs could allow holders to rebalance among tiers within constraints, or to hold distinct
tokens that represent pure claims on specific capacity classes.

The point of introducing tiers and baskets is twofold. First, it acknowledges that not all compute
and storage is interchangeable. Second, it allows the currency to adapt over time as the mix of
economically relevant workloads changes. As new accelerator types emerge or as the relative
importance of hot versus cold storage shifts, the composition of the backing basket can be
updated through governance decisions, as long as those changes are transparent and
constrained to protect holders' expectations.

3.4 Regional and jurisdictional denominations of compute

Compute and storage are not only differentiated by technical characteristics but also by
geography and legal environment. Latency depends on physical distance. Data protection laws,
export controls, and compliance regimes differ across jurisdictions. For some users, it matters
greatly whether their workloads run in a particular country or under a particular regulatory
regime. These differences suggest a natural extension of the CSBC concept: regional and
jurisdictional denominations.

At one extreme, one could imagine a single, globally fungible CSBC whose backing is a
worldwide pool of capacity. At the other extreme, one could imagine distinct denominations
such as CSBC-US, CSBC-EU, or CSBC-Asia, each backed by capacity physically located and legally
operated within a specified region. The appropriate granularity depends on market demand and
regulatory realities.

Regional denominations have several advantages. They allow holders to align their capacity
claims with their legal and operational requirements. They can also support policy goals, such as
encouraging local infrastructure development or ensuring that critical national workloads are
not overly dependent on foreign data centers. From a risk management perspective, regional
denominations make it easier to isolate the impact of localized disruptions such as natural
disasters or political instability.

Jurisdictional considerations also affect the definition of service quality. For example, a CSBC
unit backed by capacity in a region with stringent data protection laws may be more valuable to
certain users than an otherwise equivalent unit backed by capacity in a more permissive
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environment. Conversely, regulatory constraints may limit how easily capacity can be shifted
across borders in response to failures or demand spikes.

A practical architecture might therefore combine a global CSBC denomination, backed by a
diversified pool of capacity across many jurisdictions, with region-specific variants that cater to
users with strong locality preferences. Governance mechanisms would need to delineate how
capacity is allocated among these pools, how cross-region conversions work, and how to handle
events such as legal changes that alter the attractiveness or viability of capacity in a given
jurisdiction.

By treating region and jurisdiction as first-class attributes of the backing capacity, the CSBC
design can better reflect the realities of a world in which both physics and law shape the value
and usability of computational infrastructure.

4. Issuance Mechanics and Infrastructure Requirements

If a compute-and-storage-backed currency is to be more than a metaphor, its issuance
mechanics must be as concrete as any mint or central bank balance sheet. In the traditional gold
standard, new currency units appeared when miners brought metal to the mint, which tested
and stamped it into coins. In a CSBC regime, the equivalent step occurs when infrastructure
providers commit verifiable capacity to the backing pool and receive newly minted units in
return. The credibility of the system rests on how well those commitments map to reality over
time.

This section describes the institutional roles and technical requirements that underpin issuance.
It begins by recasting data centers and cloud operators as the functional successors to
commodity miners. It then addresses the problem of verifying that promised capacity is real and
reserved for currency backing. From there, it derives minting rules for converting committed
capacity into CSBC units and concludes by arguing for over-collateralization and buffers as
necessary safeguards against outages and demand spikes.

4.1 Providers as modern “miners”: data centers and cloud operators

In a CSBC framework, the entities that create new currency units are not miners in the
traditional sense but operators of digital infrastructure. These include hyperscale cloud
providers, regional data centers, edge computing networks, and potentially specialized facilities
for high-performance or quantum computing. Their role is to supply the capacity that backs the
currency.

Conceptually, the process is straightforward. A provider agrees to dedicate a portion of its
capacity—defined in terms of standardized compute and storage units, along with service
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quality guarantees—to the backing pool for a specified period. In exchange, it receives newly
minted CSBC units proportional to the capacity contributed. Those units can be held, sold, or
used to pay for other services.

In practice, this role raises several questions about incentives and structure. Providers must find
it worthwhile to lock up capacity for backing purposes when they could instead sell it directly to
customers on conventional terms. The appeal is that CSBC issuance offers a financing channel:
by converting future service capacity into present currency units, providers can raise capital
ahead of time. This is analogous to how commodity producers historically used forward
contracts or how utilities use power-purchase agreements, but embedded into the monetary
base.

The design must also consider the competitive landscape. If only a few large providers are
allowed to issue CSBC, the system risks concentrating power and introducing single points of
failure. If many small providers participate, coordination and audit complexity increase. A
balanced approach might involve eligibility criteria based on technical capacity, operational
track record, and willingness to submit to rigorous auditing, while still leaving room for new
entrants as infrastructure markets evolve.

In this sense, providers become modern "miners" whose work consists not of digging ore but of
maintaining and expanding the computational substrate of the economy. Their incentives and
constraints shape the growth and resilience of the CSBC money supply.

4.2 Auditing and attestation: verifying real, reserved capacity

The central risk in a capacity-backed system is that providers might claim more capacity than
they actually have or quietly sell the same capacity twice: once to currency holders and once to
ordinary customers. Preventing this requires robust auditing and attestation mechanisms that
make it difficult to misrepresent or double-commit resources.

Verification of capacity has several layers. At the physical level, auditors need to know that the
hardware exists: racks of servers, storage arrays, networking equipment, and power and cooling
infrastructure. This can be partially verified through site visits, inspection of purchase records,
and reconciliation with supplier data. At the logical level, auditors must ensure that a certain
fraction of this hardware is reserved to honor CSBC redemption claims and not fully allocated to
other workloads. This requires visibility into resource allocation systems, scheduling policies,
and utilization metrics.

Modern infrastructure offers both challenges and opportunities in this regard. On the one hand,
virtualization and multi-tenancy make it easy to oversubscribe resources. On the other hand,
the same instrumentation that providers use to manage their fleets can generate detailed
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telemetry for auditing. Automated systems can track how much capacity remains idle or under-
committed and whether the share designated for CSBC backing is being respected over time.

Attestation mechanisms can complement traditional audits. For example, providers might use
secure hardware features and cryptographic protocols to prove that specific machines are
running known configurations and are assigned to a CSBC backing pool. Periodic randomized
benchmarks could test whether declared performance characteristics are actually achievable.
Third-party monitoring agents could run synthetic workloads from various network vantage
points to measure latency and uptime.

The goal is not to eliminate all possibility of misrepresentation but to raise its cost and detect it
quickly. Providers who fail audits or whose telemetry reveals persistent underprovisioning
would face penalties, including forced buybacks of CSBC units, loss of eligibility to issue new
units, and reputational damage. Over time, a track record of successful attestation and reliable
performance would become a key asset for providers, much as credit ratings function in
traditional finance.

4.3 Minting rules: converting committed capacity into CSBC units

Given a verified commitment of capacity, the system needs rules that determine how many
CSBC units to mint. These minting rules must balance several objectives: tying supply tightly to
capacity, allowing for sustainable growth, and preserving simplicity and transparency.

A natural starting point is a linear mapping. For example, one might specify that for each
tranche of capacity equal to a defined bundle—say, a fixed number of compute benchmark
units and GB-months of storage at specified service levels—the provider is entitled to receive
one CSBC unit. The total number of units minted at a given time is then the sum over all
providers’ contributions.

However, the value of capacity is not static. Hardware improves over time, workloads evolve,
and demand for different capacity tiers can fluctuate. Several design choices arise:

1. Fixed specification per epoch. The system can define a standard capacity bundle for a
given epoch and adjust it periodically through governance decisions. Providers
contributing capacity in that epoch receive units according to the current bundle
definition. When the bundle changes, new issuance uses the new parameters, but
existing units maintain their original claim structure.

2. Benchmark-based normalization. Instead of counting hardware resources directly, the
system can base issuance on achieved performance on standard benchmarks. Providers
run the benchmarks under controlled conditions, and their results determine how much
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capacity they can use for minting. This abstracts away some hardware heterogeneity and
evolution.

3. Adjustment factors for scarcity tiers. If certain capacity types, such as high-end
accelerators or ultra-low-latency storage, are much scarcer or more valuable, the
minting rules can include weights that grant more CSBC units per unit of such capacity
relative to more abundant tiers. Governance processes would need to periodically
recalibrate these factors.

Importantly, minting is not necessarily a one-time event tied to physical deployment. It can be
tied to time-bounded commitments. For example, a provider might dedicate a given capacity
tranche to CSBC backing for a fixed term, such as one year. In return, the system mints a
corresponding number of units, which remain valid as long as the provider continues to meet
obligations. At the end of the term, the provider can renew the commitment under updated
terms or let it expire, possibly triggering a need to adjust the total backing pool or bring in
replacement capacity.

These rules define the relationship between the growth of the digital infrastructure and the
expansion of the CSBC money supply. In a simple formulation, net new issuance over a period
equals the net increase in verified capacity dedicated to backing. This ties monetary expansion
to a measurable, operational quantity, which is one of the core motivations for the CSBC
concept.

4.4 Over-collateralization and buffers to absorb outages and demand spikes

Even the best-run infrastructure experiences failures. Data centers lose power, network links go
down, hardware fails, and software bugs cause unexpected outages. Demand for capacity can
spike unpredictably due to viral applications, market events, or emergencies. A capacity-backed
currency that made no allowance for such variability would be fragile. It would either
overpromise and suffer frequent shortfalls or overconstrain itself to the point of being
economically inefficient.

To address this, CSBC designs should incorporate over-collateralization and buffers. Over-
collateralization means that the total capacity committed to backing exceeds the capacity
implied by the outstanding CSBC units, by some margin chosen to reflect risk tolerance and
historical variability. If one unit of CSBC corresponds to a standard bundle of capacity, the
system might require that providers collectively commit, for example, 120 percent of the
capacity necessary to back all units in circulation. The extra 20 percent acts as a cushion.

Buffers can also be temporal and structural. On the temporal side, the system might refrain
from immediately minting units corresponding to newly committed capacity, instead subjecting
it to an observation period during which performance is monitored. This reduces the risk that
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transient or misconfigured capacity is counted toward backing. On the structural side, the
system might encourage geographic, technological, and provider diversification within the
backing pool, so that localized disruptions do not compromise the entire currency.

Demand spikes introduce another layer of complexity. When many holders seek to redeem
CSBC simultaneously for actual compute or storage, the system must have enough flexible
capacity to honor claims without degrading performance for non-CSBC customers or violating
service agreements. Over-collateralization helps here, but other mechanisms may be needed.
For example, the system could define priority levels, where redemptions backed by CSBC have
higher scheduling priority than ordinary best-effort workloads, within limits. Alternatively,
governance could establish redemption pacing rules that smooth the impact of surges, akin to
withdrawal limits in traditional finance but grounded in physical capacity constraints.

Over-collateralization and buffers are not free. They imply that some capacity is held in reserve
rather than monetized in the usual way, imposing opportunity costs on providers. To
compensate, minting rules may need to be calibrated so that the expected revenue from CSBC
issuance and subsequent trading justifies the reservation of buffer capacity. In equilibrium, the
margin of over-collateralization becomes part of the system's insurance premium against
outages and demand shocks.

Taken together, these mechanisms recognize that capacity is not static and that real-world
infrastructure is messy. By building slack and redundancy into the backing structure, a CSBC
regime can better withstand the inevitable fluctuations of digital infrastructure while preserving
the integrity of the currency it supports.

5. Redemption, Monetary Use, and Market Dynamics

A compute-and-storage-backed currency is designed to live a double life. On one side, it is a
practical access token: a bearer instrument that can be turned into actual computational work
and data storage. On the other, it behaves like money: held, traded, priced, and used in
contracts without anyone ever calling in the underlying capacity. The plausibility of CSBC as a
monetary instrument depends on how well these two lives stay linked. If redemption is clumsy
or unreliable, the monetary layer degenerates into pure speculation. If the monetary layer never
emerges, the system is little more than a sophisticated prepayment scheme for cloud services.

This section examines how CSBC might function along that spectrum. It first describes the
mechanics and constraints of direct redemption for compute and storage. It then explores the
possibility of treating CSBC as a store of value and medium of exchange independent of
immediate capacity needs. From there, it considers the idea that monetary policy in a CSBC
regime is effectively a form of capacity policy, with supply growth tied to infrastructure
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expansion. Finally, it outlines how markets might discover prices for CSBC relative to fiat, energy,
and other assets.

5.1 Direct redemption for compute and storage services

Direct redemption is the anchor that keeps CSBC tethered to reality. At any time, a holder
should be able, within defined limits, to present units of CSBC to a participating provider and
receive compute and storage services equivalent to the unit’s defined capacity bundle. In
practical terms, this means that a redemption request is translated into account credits, API
entitlements, or job execution rights on the provider’s infrastructure.

A simple model works as follows. The holder initiates redemption through a standard interface,
specifying which provider and which capacity tiers they wish to use. The CSBC units are
transferred to a redemption contract or clearing entity, which checks that the requested tiers
fall within the unit’s entitlement. If so, the units are marked as redeemed and removed from
circulation, and the provider’s internal accounting system allocates the corresponding capacity
to the holder’s account. The holder then interacts with the infrastructure much as any ordinary
cloud customer would, but with the understanding that the resource consumption draws down
against their redeemed CSBC allocation rather than a conventional billing arrangement.

Several design questions arise around timing and granularity. Redemption can be instantaneous
for small users, but large redemptions may need to be scheduled to avoid overloading particular
clusters. Partial redemption should be possible: a holder may convert only a fraction of their
CSBC holdings into actual capacity, leaving the remainder unredeemed and tradeable. To avoid
fragmentation, the system might define minimum redemption units or allow micro-redemptions
to be aggregated internally.

It is also possible to separate monetary and operational identities. A holder might redeem CSBC
in a way that credits a third party’s cloud account, effectively using CSBC as a payment
mechanism for someone else’s compute. This blurs the line between redemption and transfer
but reinforces the instrument’s utility: CSBC units become a programmable way of moving
capacity entitlements across organizational boundaries.

The friction in this process is crucial. If redemption is slow, opaque, or subject to discretionary
approvals, the market will discount the link between units and capacity. If it is fast, predictable,
and automated, the redemption floor becomes a credible lower bound on CSBC’s value.

5.2 Pure monetary use: CSBC as store of value and medium of exchange

Over time, if redemption remains credible, CSBC can function as money even for actors who
never intend to run a single computation. The logic mirrors that of commodity-backed or fiat
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systems: people accept and hold a token because they trust that others will do the same and
that, in extremis, the backing asset is there.

As a store of value, CSBC has an intuitive appeal for entities whose operations depend heavily
on digital infrastructure. Holding units of CSBC is equivalent to holding claims on future
compute and storage, which they will almost certainly need. For Al labs, data-intensive
businesses, and even some states, this is a natural hedge against future capacity shortages or
price spikes. Instead of merely piling up fiat that may or may not track infrastructure costs, they
hold an asset directly linked to the resource they cannot easily do without.

As a medium of exchange, CSBC can serve in several roles. Infrastructure providers might accept
CSBC directly as payment for services, reducing foreign exchange and pricing complexity and
closing the loop between backing and usage. Vendors whose business models are tightly
coupled to compute, such as software-as-a-service providers, might accept CSBC from
customers and either redeem it or hold it as part of their treasury portfolio. In ecosystems
where compute is the fundamental bottleneck, CSBC units can circulate as a convenient way of
moving claims on that bottleneck without renegotiating capacities and contracts every time.

There is also a potential for CSBC to serve as a cross-border settlement asset. Because compute
and storage are relatively fungible globally, CSBC might offer a politically neutral alternative to
national currencies in certain technical domains, particularly if backed by a diversified pool of
providers across multiple jurisdictions. In such contexts, CSBC functions less as everyday money
for households and more as a specialized reserve or transactional medium for organizations
operating in the digital infrastructure layer.

However, pure monetary use brings familiar risks. If expectations about future compute scarcity
or demand become overly optimistic, CSBC prices might be bid up far above the redemption
value, creating bubbles. If confidence in providers or governance falters, CSBC might trade
persistently below its implied capacity value. In both cases, the health of the monetary role
depends on the clarity and credibility of the redemption mechanism and the discipline of
issuance.

5.3 Monetary policy as capacity policy: supply growth tied to infrastructure expansion

In a CSBC regime, monetary policy is tightly coupled to the expansion and management of
backing capacity. The core rule is simple: new CSBC units can only be minted when additional,
verified capacity is committed to the backing pool. Net issuance over a given period therefore
reflects net growth in the infrastructure base, adjusted for any expirations, failures, or
decommissions.

This has several implications. First, the growth rate of the CSBC money supply is constrained by
the rate at which new data centers can be built, new hardware deployed, and new providers
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qualified. In periods of heavy infrastructure investment, supply can grow rapidly. In periods of
stagnation or contraction, supply growth slows or even becomes negative if backing capacity is
lost and not replaced. Unlike a purely fiat system, where central banks can expand or contract
balance sheets by keystroke, a CSBC system cannot easily outrun the underlying physical and
organizational processes that create capacity.

Second, capacity decisions become a key tool of macroeconomic management. If the
governance system overseeing CSBC wishes to stimulate economic activity, it can encourage or
subsidize infrastructure expansion, knowing that successful expansion will permit increased
issuance. Conversely, if it wishes to cool speculative excess, it can slow or tighten eligibility for
new capacity commitments, constraining money supply growth. In this way, capacity policy and
monetary policy converge: decisions about when and where to deploy hardware are
simultaneously decisions about how and when to expand the currency.

Third, the structure of capacity investments matters for monetary stability. Concentrated
investments in a narrow class of hardware or a few regions can create vulnerabilities. If a
dominant technology becomes obsolete faster than expected, or a key region suffers disruption,
a large fraction of backing capacity may vanish or become much less economically relevant.
Diversification across hardware generations, providers, and geographies is therefore not merely
a technical and operational concern but a monetary one.

Finally, the temporal dimension must be handled carefully. Capacity commitments have finite
terms, and hardware ages. Monetary policy must anticipate and manage the roll-off of capacity,
ensuring that replacement investments keep pace with the retirement of old infrastructure. In
effect, the CSBC system must maintain not only a level of capacity but an age and quality profile
that supports ongoing issuance. This introduces a planning and forecasting dimension absent
from simple commodity standards.

5.4 Price discovery: how markets value CSBC against fiat, energy, and other assets

Even with clear redemption rules and disciplined issuance, the value of CSBC relative to other
assets is not fixed. It must be discovered in markets where participants bring differing
expectations about future compute demand, hardware evolution, regulatory regimes, and
macroeconomic conditions. Understanding that price discovery process is central to assessing
how CSBC would function in practice.

At a minimum, CSBC should have a redemption floor. If one unit entitles the holder to a defined
bundle of compute and storage, and if providers offer equivalent services on ordinary terms,
arbitrage should keep the CSBC price from falling much below the retail cost of that bundle,
adjusted for any friction in redemption. If CSBC trades too cheaply, actors with infrastructure
needs can buy it, redeem for capacity, and save relative to paying directly in fiat.
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Above the floor, prices will reflect expectations. If market participants expect future compute to
become scarcer or more expensive relative to fiat, perhaps due to supply chain constraints,
regulatory limits, or surging Al demand, they may be willing to pay a premium for CSBC.
Conversely, if they expect rapid hardware improvements and overcapacity, they may discount
CSBC relative to its current redemption value. In both cases, CSBC becomes a vehicle for
expressing views about the future balance between capacity and demand.

The relationship between CSBC and energy is particularly important. Compute and storage
consume power, and energy costs are a major component of infrastructure economics. If energy
prices rise sharply, the cost of delivering the capacity backing each CSBC unit rises, potentially
pushing up the value of CSBC relative to currencies not explicitly tied to capacity. If energy
becomes cheap and abundant, the opposite might occur. CSBC prices may therefore correlate
with energy markets, though not in a simple one-to-one way, since other factors such as chip
supply and data center efficiency also matter.

Over time, financial instruments would likely emerge around CSBC. Futures and options could
allow actors to hedge or speculate on CSBC prices. Structured products could combine CSBC
with other assets, such as energy contracts or sovereign bonds, to create tailored exposures.
These layers add liquidity and flexibility but also complexity and the potential for leverage-
driven volatility.

Finally, CSBC prices would also reflect geopolitical considerations. If certain regions or providers
are perceived as more stable, legally robust, or aligned with particular political blocs, CSBC
backed by their capacity may trade at a premium to more generic or riskier variants. In this
sense, CSBC inherits some of the political economy of traditional currencies, even as it grounds
value in a more technical substrate.

In sum, CSBC’s price in other units would be shaped by a combination of its redemption value,
expectations about future infrastructure conditions, energy and hardware cycles, regulatory
developments, and broader macroeconomic sentiment. The more transparent and reliable the
connection between units and underlying capacity, the more tightly market prices will track the
real constraints that CSBC is designed to represent.

6. Governance, Risk, and Failure Modes of CSBC

A compute-and-storage-backed currency is only as robust as the institutions and mechanisms
that govern it. Unlike purely algorithmic systems, CSBC lives at the intersection of physical
infrastructure, commercial incentives, legal regimes, and macroeconomic expectations. That
means failure can arrive from many directions: technical breakdown, market power, regulatory
backlash, or simple mismanagement.
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This section frames CSBC as a governance problem as much as a technical or monetary one. It
examines the risk of concentration among large providers, the impact of technological
obsolescence and falling hardware costs, the ambiguity of regulatory treatment, the stress of
catastrophic shocks, and the ever-present temptation to overstate capacity and underdeliver.
The aim is not to list every possible hazard but to highlight structural vulnerabilities that any
serious design would have to address.

6.1 Concentration and oligopoly risks among large providers

Modern cloud infrastructure is already highly concentrated. A small number of hyperscale
providers operate a large fraction of global compute and storage capacity. If CSBC issuance is
tied directly to capacity commitments, it is natural that these actors would dominate issuance.
That concentration carries several risks.

First, market power. Large providers could effectively become the primary “miners” of CSBC,
capturing most of the seigniorage from new issuance. They could coordinate, implicitly or
explicitly, to influence CSBC supply growth, redemption conditions, or fee structures in ways
that serve their interests rather than those of the broader ecosystem. In extreme cases, they
might undermine the neutrality of the currency by favoring certain users or jurisdictions.

Second, systemic fragility. If backing capacity is heavily concentrated in a few providers, any
internal failure, corporate governance breakdown, or targeted attack on those entities could
compromise a large fraction of the currency’s backing at once. Even if the underlying hardware
remains intact, legal or political actions against a major provider could suddenly render its
capacity unusable as backing, straining the system.

Third, innovation bottlenecks. If CSBC issuance is de facto restricted to a small club of
incumbents, smaller or more specialized providers may be excluded from participating in the
monetary layer. This could slow the diffusion of new technologies, such as alternative
accelerators or novel data center architectures, into the backing pool.

Mitigating these risks requires deliberate governance choices. Eligibility criteria could be
structured to encourage a diverse set of providers, including regional and specialized operators,
as long as they meet technical and audit standards. Caps on the share of backing that any single
provider can supply may reduce concentration, at the cost of additional complexity. Governance
structures may also need representation from users, regulators, and independent technical
experts to counterbalance provider influence. In short, if data centers are the new mines, the
politics of mining must be anticipated and managed.
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6.2 Technological obsolescence and the problem of declining hardware costs

Compute and storage hardware follow a very different trajectory from gold or land.
Performance improves, costs decline, architectures change, and old equipment becomes
obsolete. A CSBC regime that ignores this dynamism risks either underdelivering on promised
capacity or creating perverse incentives.

One challenge is intergenerational mismatch. A unit of CSBC issued against hardware deployed
today reflects a certain economic cost of providing the underlying capacity. Ten years later,
equivalent capacity might be deliverable at a fraction of the cost using newer hardware. If older
units retain the same nominal capacity claim, the real economic cost of honoring them declines
over time, potentially enriching early holders at the expense of providers. Conversely, if units
are defined in hardware-specific terms, such as access to a particular chip family, technological
progress might render those claims less useful, undermining their value.

Another challenge is the impact of declining hardware costs on issuance discipline. If providers
anticipate that future capacity will be cheaper to supply, they may push to issue large quantities
of CSBC today, using current capacity as backing, and count on being able to meet redemption
demands later with cheaper infrastructure. This intertemporal arbitrage can be healthy if
managed, but if expectations prove wrong—because supply chains falter, energy costs rise, or
performance scaling slows—providers may find themselves locked into unprofitable
commitments, with knock-on effects for the currency’s stability.

One response is to express capacity claims in benchmark-equivalent units that abstract away
from particular hardware generations. Another is to segment CSBC into epochs, with units
issued in each epoch tied to capacity definitions that reflect contemporaneous cost and
performance levels. Epoch-specific units can be priced differently by the market, recognizing
that a capacity claim backed by older hardware is not the same as one backed by the most
efficient infrastructure.

Governance can also introduce mechanisms for periodic rebalancing. For instance, providers
might be required to roll over backing commitments into newer hardware at defined intervals
or face a gradual reduction in the capacity credit associated with older infrastructure. This
acknowledges that backing must evolve with the technology landscape, not freeze it.

6.3 Regulatory regimes: currency, security, or infrastructure credit

Any attempt to introduce CSBC in the real world must navigate existing regulatory categories. Is
CSBC a currency, subject to monetary and banking regulation? Is it a security, representing a
claim on future services and potentially profits? Or is it a specialized form of infrastructure
credit or prepayment, governed by commercial and consumer protection law?
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If treated as a currency, CSBC may fall under central bank oversight and anti-money-laundering
frameworks. Authorities may demand control over issuance, redemption, and cross-border
flows, especially if CSBC becomes large enough to affect financial stability or monetary
transmission mechanisms. Some jurisdictions may resist or restrict non-sovereign currencies,
particularly those that have the potential to intermediate significant economic activity.

If treated as a security, CSBC issuers may need to comply with disclosure, registration, and
investor protection requirements. Units might be classified as claims on provider performance,
with associated risks disclosed in offering documents. This approach could be natural for
limited-purpose CSBC-like instruments used within specific ecosystems, but it sits uneasily with
the idea of CSBC as a general-purpose medium of exchange.

If treated as infrastructure credit, CSBC may be regulated like gift cards, vouchers, or utility
tokens, with rules about redemption rights, expiration, and consumer protection. This
perspective emphasizes the direct capacity claim and downplays the monetary role, but it may
not scale well to a system where CSBC also functions in secondary markets and as a store of
value.

Realistically, CSBC would cut across these categories. Different jurisdictions might classify it
differently, leading to a patchwork of rules. Some states might seek to co-opt the concept by
issuing their own versions, backed by state-controlled infrastructure, while regulating or
suppressing private variants. Others might see CSBC as a way to attract data center investments
and technical talent, offering favorable treatment in exchange for local capacity commitments.

A robust design must therefore plan for regulatory heterogeneity and potential conflict. Legal
structuring, jurisdictional diversification, and ongoing engagement with regulators become
integral to the governance of CSBC. The system cannot assume a stable, globally uniform
regulatory environment; it must instead treat regulation as another axis of risk to be managed.

6.4 Catastrophe scenarios: grid failures, cyberattacks, and war

Capacity-backed money is tightly coupled to infrastructure, which makes it vulnerable to the
same catastrophes that threaten that infrastructure. While traditional monetary systems also
suffer under such shocks, the link is looser. For CSBC, the backing substrate is directly in harm’s
way.

Grid failures are a primary concern. Data centers depend on electricity. Prolonged, large-scale
blackouts, whether due to natural disasters, technical failures, or targeted attacks, can render
significant portions of backing capacity temporarily unusable. If such an event affects a region
hosting a large share of CSBC backing, redemption could become impossible or severely
constrained, undermining confidence in the currency.
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Cyberattacks represent another class of threat. Sophisticated adversaries might target providers
or the CSBC governance systems themselves, seeking to disrupt operations, corrupt telemetry,
or manipulate accounting. Successful attacks could lead to the apparent or real loss of capacity,
confusion about who holds what claims, and disputes about liability.

War and geopolitical conflict introduce a more extreme set of risks. Data centers may become
strategic targets. Legal regimes may fracture, with cross-border capacity commitments voided
or confiscated. Sanctions could prevent certain providers from serving foreign holders,
effectively partitioning the backing pool along political lines. In the most severe scenarios, entire
regions of capacity may be assumed lost for backing purposes, even if the hardware survives in
some degraded form.

Designing CSBC with these scenarios in mind suggests several strategies. Geographic
diversification of backing capacity reduces the chance that any single regional failure
compromises the entire system. Governance rules can define procedures for declaring capacity
in affected regions temporarily or permanently impaired, triggering partial write-downs of
backing and, if necessary, structured loss-sharing mechanisms. Over-collateralization and
emergency reserves can buy time for orderly adjustment. Cybersecurity must be treated as core
monetary infrastructure, not a peripheral concern.

Importantly, CSBC cannot make catastrophes go away. It can only shape how their impact is
distributed and how transparent that impact is. The tight coupling between money and
infrastructure means that catastrophic failures are more visible in the monetary system, which
may be unsettling but also clarifying: when the grid fails, the currency tied to it must
acknowledge that reality.

6.5 Moral hazard and accounting games: overstatement of capacity and underprovisioning

Any system that rewards providers for committing capacity invites a temptation: to overstate
that capacity or to quietly allocate it to other uses. This is the classic moral hazard of collateral
and reserve systems, transposed into the digital domain.

Overstatement can take many forms. Providers might include hardware that is already heavily
utilized in their backing commitments, assuming that actual redemption demand will be low
enough that conflicts will not surface. They might exaggerate performance metrics, claiming
more benchmark-equivalent capacity than they can truly deliver. They might count capacity that
depends on fragile supply chains or uncertain energy inputs as fully available, ignoring the risk
of disruption.

Underprovisioning is the operational counterpart. Even if capacity is accurately counted at the
outset, over time providers may begin to oversubscribe systems, selling capacity to ordinary
customers while leaving insufficient slack to honor CSBC redemptions under stress. In normal

25



conditions, the system might appear to function well, only to reveal a shortfall when demand
spikes.

These behaviors are rational from a narrow perspective: they allow providers to capture more
revenue without proportional investment. But they undermine the core promise of CSBC. To
counter them, the system must combine incentives and enforcement.

On the incentive side, issuance rules can be calibrated so that providers earn enough from
honest participation to make cheating less attractive. Penalties for detected misrepresentation
must be severe enough to deter it, including loss of eligibility, financial sanctions, and
reputational damage. Mechanisms that share upside from infrastructure efficiency gains
between providers and holders can reduce pressure to hollow out backing from within.

On the enforcement side, transparent and frequent reporting is essential. Third-party auditors,
automated benchmarking, on-chain or cryptographically signed telemetry, and community
monitoring tools can all contribute to detecting discrepancies between claimed and actual
capacity. Redemption stress tests, where holders are incentivized to periodically exercise their
claims in concentrated bursts under controlled conditions, can reveal underprovisioning before
it becomes catastrophic.

Ultimately, moral hazard cannot be eliminated, only managed. CSBC, like any collateralized
system, depends on a mixture of technical safeguards, institutional discipline, and cultural
norms. The more opaque the infrastructure and the more concentrated the power, the higher
the risk that accounting games will creep in. A realistic assessment of failure modes must
therefore acknowledge that the greatest threats to CSBC may not be exotic technical failures but
very human tendencies to stretch resources, massage numbers, and hope that no one asks for
their capacity back all at once.

7. Quantum-Forward Extensions: Q-CSBC as an Option on Phase Transitions

Compute-and-storage-backed currency ties money to an already existing substrate: classical
infrastructure. Quantum-forward extensions push the idea one step further by letting money
encode not only present capacity but also a structured bet on a possible future phase transition
in computational power. Instead of merely asking how much classical work can be bought with a
unit of currency today, quantum-forward instruments ask whether that same unit might one
day unlock access to qualitatively different kinds of computation.

This section develops the idea of quantum-forward CSBC (Q-CSBC) as an option-like instrument
layered on top of the classical design. It explains why pre-selling quantum computing time alters
the risk—reward profile, how to define quantum work units in operational terms, and how dual-
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floor instruments, maturity structures, and conversion rules might work. It then turns to pricing
and market expectations, and concludes by examining who would issue such claims and why.

7.1 Why pre-selling quantum computing time changes the risk—-reward profile

In a purely classical CSBC regime, the risk—reward profile is relatively straightforward. Holders
are exposed to fluctuations in demand for compute and storage, changes in energy and
hardware costs, and governance and provider risks. The upside is bounded by how valuable
classical capacity can become relative to other assets, and the downside is limited by the
redemption floor, assuming backing remains sound.

Pre-selling quantum computing time changes this calculus. A Q-CSBC instrument is tied not just
to incremental improvements in classical infrastructure but to the possibility of a step change in
computational capability. If fault-tolerant quantum computing becomes practical and delivers
significant advantages on commercially important tasks, early access to quantum hardware is
likely to be extremely scarce and therefore highly valuable. If it does not, quantum-forward
claims revert to classical capacity or expire with some fixed settlement rule.

For holders, Q-CSBC thus behaves like an option. It has a floor value anchored in classical
capacity and a ceiling that depends on the uncertain future value of quantum work. The
downside is limited by the classical fallback; the upside, in principle, is unbounded if quantum
breakthroughs prove dramatically transformative. This asymmetry makes Q-CSBC attractive to
actors who want exposure to quantum upside without fully forfeiting current utility.

For issuers, pre-selling quantum time is a way to finance long and uncertain development
programs. By selling claims on future quantum work, they can raise resources today. If they
succeed, they pay back in time on machines that, by then, may be amortized over a large user
base. If they fail or quantum proves less impactful than hoped, the obligations collapse back to
classical capacity, which can be sourced from partners. This intertemporal trade of risk and
potential reward is precisely what changes the profile of a CSBC regime once quantum-forward
elements are introduced.

7.2 Defining quantum work units: qubit-seconds, benchmarks, and error thresholds

To issue quantum-forward claims, one must define what exactly is being sold. Unlike classical
compute, where FLOPs or benchmark scores provide familiar metrics, quantum work is less
standardized. Machines differ in qubit quality, connectivity, gate sets, and error correction
schemes. A credible Q-CSBC design needs a unit of quantum work that is hardware-agnostic
enough to be meaningful, yet precise enough to enforce.

One candidate is the qubit-second: a measure of the time that a logical qubit can be maintained
and manipulated under a specified error threshold. However, raw qubit-seconds are not
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sufficient. What matters is not merely keeping qubits alive but performing useful algorithms
with bounded error rates. Thus, a quantum work unit might be defined as the ability to execute
a standardized quantum workload to a specified accuracy.

Practically, this suggests a benchmark-based approach. For example, the system could define a
portfolio of reference tasks: factorization of numbers of a given size, optimization of a
benchmark family of combinatorial problems, or simulation of a designated quantum system to
a given fidelity. A quantum work unit would then correspond to the successful completion of
one benchmark instance, or a standardized bundle of such instances, within specified time and
error bounds.

Error thresholds are central. The benchmarks must specify maximum allowable error
probabilities for outputs and can require that the underlying hardware provide logical, not
merely physical, qubits with error rates below a certain level. This distinguishes genuine fault-
tolerant capacity from noisy, near-term devices whose behavior is difficult to interpret as
standardized work.

The definition of quantum work units will evolve as the field matures. Early versions may rely on
relatively simple benchmarks and conservative thresholds; later versions can refine the portfolio
as more is understood about which quantum advantages translate into economic value.
Governance over the benchmark suite and thresholds becomes a key component of the Q-CSBC
architecture, as it determines what counts as deliverable quantum work.

7.3 Dual-floor instruments: classical compute today, quantum compute tomorrow

A Q-CSBC token can be structured as a dual-floor instrument. At issuance, each token is defined
to confer two conditional entitlements:

First, it guarantees access to a minimum bundle of classical compute and storage, identical or
closely related to that provided by a standard CSBC unit. This is the classical floor. Regardless of
what happens in the quantum domain, the holder can redeem the token for this baseline
capacity, subject to the usual service quality constraints.

Second, it grants the right, under specified conditions, to instead redeem the token for a bundle
of quantum work units. This is the quantum floor, which sits above the classical one in expected
value if and when qualifying quantum capacity is available. The terms must specify how many
guantum work units correspond to one token and under what conditions the quantum option
becomes exercisable.

In some designs, the choice between classical and quantum redemption could be left entirely to
the holder, within a defined window. In others, conversion to quantum entitlements might be
automatic once certain milestones are certified, with holders receiving quantum units by
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default unless they opt out. There may also be hybrid redemption modes, where a token can be
split into a classical component and a quantum component, allowing partial exercise of the
quantum option.

What makes these instruments distinct from simple options is that both floors are backed by
real capacity plans. The classical floor is supported by existing or planned classical
infrastructure; the quantum floor is backed by projected quantum builds. The classical backing
serves as collateral for the quantum promise, offering holders tangible value if the quantum side
fails to materialize.

7.4 Maturity structures and conversion rules for quantum-forward claims

Time is a fundamental dimension in quantum-forward design. The question is not just whether
guantum capacity will exist but when and at what scale. Q-CSBC can express views on this
temporal uncertainty through maturity structures and conversion rules.

One straightforward approach is to issue Q-CSBC in vintages with specified maturity dates. A
2030 vintage might grant the right to quantum redemption if, by that year, certified providers
have brought enough qualifying quantum capacity online. If the condition is met, holders can
convert to quantum work units; if not, the token settles into its classical floor, possibly with
additional classical capacity as compensation for the unrealized option. Later vintages, such as
2035 or 2040, would have longer horizons and thus higher exposure to long-term quantum
outcomes.

Conversion rules must address partial success. Quantum progress may be gradual, not a clean
switch from zero to full capacity. Thus, a given vintage may face a situation where some certified
capacity exists but not enough to serve all quantum redemption claims at once. The rules might
then specify pro rata allocation, priority based on holding time or price paid, or staged
conversion windows where early participants accept less favorable terms in exchange for earlier
access.

There is also the question of early exercise and secondary markets. Holders who no longer wish
to maintain quantum exposure might sell their Q-CSBC units before maturity to others with
different views. The system could allow voluntary early conversion to classical capacity at a
defined schedule, effectively letting holders exit the quantum exposure in exchange for a safer
but potentially lower-value payoff. These choices shape the liquidity and risk distribution across
time.

The maturity and conversion structure thus becomes the temporal skeleton of Q-CSBC. It
encodes beliefs about how fast quantum technology might evolve and how the system will
handle both disappointment and success.
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7.5 Pricing, speculative upside, and revealed beliefs about quantum timelines

In markets, Q-CSBC prices would reflect more than just the value of classical capacity. Each
token’s price can be decomposed conceptually into two components: the present value of its
classical floor and the value of the embedded quantum option. The latter depends on three
main elements: the probability of significant quantum capacity becoming available by the
relevant maturity, the expected economic value of quantum work units relative to classical
capacity at that time, and the discount rate reflecting time preferences and risk.

As a result, different Q-CSBC vintages and structures would trace out a kind of “quantum
expectations curve.” Near-dated tokens might trade close to their classical floor if markets are
skeptical about rapid progress, while longer-dated ones might command higher premia if
participants see substantial quantum advances as plausible within those horizons.
Announcements of breakthroughs or setbacks in quantum hardware, error correction, or
algorithms would cause re-pricing across the curve.

In this way, Q-CSBC becomes not only a financial instrument but also a polling mechanism. Its
prices encode the aggregated, capital-weighted beliefs of market participants about quantum
timelines and impact. Observers could infer implied probabilities and expected value ratios,
much as they infer inflation expectations from bond markets or default probabilities from credit
spreads.

The speculative upside is significant. If guantum computing proves far more capable or
economically valuable than currently anticipated, early Q-CSBC vintages could appreciate
dramatically as demand for scarce, pre-allocated quantum access rises. Conversely, if quantum
technology stalls or underperforms, Q-CSBC prices may gradually converge toward their classical
floors. The path between these endpoints will be shaped by news, narratives, and broader
macro conditions, including the state of classical infrastructure and energy markets.

7.6 Issuers and incentives: quantum labs, states, and consortia

The supply side of Q-CSBC is shaped by the actors willing to underwrite quantum-forward
claims. Several types of issuers are plausible.

Quantum hardware companies and research labs are the most obvious. They need substantial
capital to build and scale fault-tolerant hardware. By issuing Q-CSBC, they can raise funds in
exchange for future access to their machines. The classical floor can be backed either by their
own classical capacity or, more realistically, via partnerships with established cloud providers.
For these issuers, the main incentive is to trade some share of future quantum revenue for
present investment, while signaling confidence in their ability to deliver.
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States and public research institutions are another category. Governments already fund
guantum programs as strategic priorities. Issuing Q-CSBC could serve both as a financing tool
and as a way to distribute early quantum access domestically or to allied entities. A state-
backed Q-CSBC program would intertwine monetary, industrial, and strategic goals, using
sovereign credibility to underwrite long-term quantum bets.

Consortia of providers may also emerge. A group of classical and quantum infrastructure
operators could jointly issue Q-CSBC, pooling classical capacity to support the floor and
guantum development capabilities to support the option. This spreads risk and avoids
overreliance on any single company or laboratory. It also allows specialization: some
participants focus on building quantum hardware, others on delivering classical fallback and
integration.

In all cases, governance must guard against over-issuance. It is tempting for issuers to sell more
guantum-forward claims than their plausible capacity can honor, particularly when enthusiasm
runs high. Binding issuance caps linked to demonstrable milestones, collateral requirements in
classical capacity, and independent technical evaluation of progress can mitigate this. If Q-CSBC
is to be more than a speculative bubble, the incentives of issuers must be aligned with long-
term delivery rather than short-term fundraising.

Quantum-forward extensions thus transform CSBC from a static alignment with existing
infrastructure into a dynamic instrument that can channel capital toward speculative but
potentially transformative technological trajectories. They do so by embedding within each
token a structured bet on whether and when the computational substrate of civilization itself
will change shape.

8. Macroeconomic and Geopolitical Implications

Backing money with compute and storage does more than change the plumbing of cloud billing.
It redefines which assets sit at the center of global balance sheets, which countries enjoy
monetary leverage, and which sectors become magnets for capital. When quantum-forward
extensions are added, the monetary system begins to encode explicit bets on the trajectory of
frontier technologies. The result is a different mapping between power, infrastructure, and
finance than in a world organized around gold, oil, or purely sovereign fiat.

This section sketches how CSBC and Q-CSBC might function as financing tools for digital
infrastructure, how states might jockey to become compute and quantum hubs, what this
implies for energy-rich but digitally poor countries, and how monetary demand for capacity
could feed back into the pace and pattern of Al deployment.
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8.1 CSBC and Q-CSBC as financing tools for global infrastructure build-out

At a macro level, CSBC turns data centers, networks, and associated hardware into monetizable
collateral. Issuing CSBC against new capacity is, in effect, a way of securitizing future compute
and storage services. Providers and consortia can raise capital today by selling standardized
claims on tomorrow’s infrastructure, in a form that can circulate as money rather than as illiquid
project finance.

This has several consequences for global investment patterns. First, it lowers the barrier
between long-horizon infrastructure projects and liquid financial markets. Instead of relying
solely on equity, debt, or state subsidies, data center developers can tap a pool of investors and
users who want exposure to compute as an asset class. Because CSBC units are redeemable for
capacity, they attract both financial buyers and operational buyers, tightening the link between
capital markets and real infrastructure.

Second, Q-CSBC adds a speculative layer for financing high-risk, high-upside quantum projects.
Quantum-focused entities can issue quantum-forward claims that are partly collateralized by
classical capacity yet promise access to future quantum work. This connects patient capital to
frontier research in a way that is more direct than generic equity or grant funding. The tokens’
option-like structure allows a wide range of actors to participate in the upside while cushioning
downside with a classical floor.

Third, CSBC and Q-CSBC could become tools for development finance. Multilateral institutions
or regional development banks might support projects that expand digital infrastructure in
under-served regions by guaranteeing or co-issuing CSBC tied to those builds. Instead of funding
only traditional roads or power plants, development programs could explicitly target compute
and storage capacity as core enablers of economic growth.

The macroeconomic impact is thus twofold: money creation becomes explicitly tied to
infrastructure build-out, and infrastructure build-out gains new financing channels anchored in
standardized, tradable claims on capacity.

8.2 Strategic positioning: states as compute and quantum hubs

If compute and storage become monetary backing, the distribution of capacity takes on
strategic significance analogous to that of gold reserves or oil fields. States with abundant,
reliable, and well-governed infrastructure become natural anchors for CSBC and Q-CSBC
regimes. They can host the backing pool, influence governance, and benefit from seigniorage
and ancillary economic activity.

This creates incentives for states to position themselves as compute hubs. Policies that
encourage data center construction, provide stable energy and regulatory environments, and
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support talent development in hardware and systems engineering become levers of monetary
influence, not just industrial policy. A state that can credibly host a large share of CSBC backing
capacity may gain bargaining power in international finance, much as major reserve currency
issuers do today.

Quantum-forward instruments add another dimension. States that achieve early, credible
advances in fault-tolerant quantum computing can use Q-CSBC to project soft power and attract
capital. Offering quantum-backed claims redeemable in their jurisdiction signals confidence in
their technical lead and institutional robustness. Allies and firms seeking early quantum access
may be drawn into their monetary and technological orbit.

This dynamic is not purely benign. It may intensify competition among states to attract and
control critical infrastructure, with attendant concerns about espionage, sabotage, and over-
concentration. It may also deepen existing divides between countries able to sustain advanced
data center ecosystems and those that cannot. Managing the geopolitical consequences of a
capacity-backed monetary layer would likely require new forms of international coordination
and norms, analogous to regimes governing nuclear technology or strategic commodities.

8.3 Implications for countries rich in energy but poor in digital infrastructure

Countries with abundant energy resources but limited digital infrastructure occupy a special
position in a CSBC world. Compute and storage are constrained not only by hardware and talent
but also by power. Regions with cheap, reliable energy and favorable climates for cooling are
prime candidates for data center expansion, even if their current digital ecosystems are
underdeveloped.

CSBC creates a mechanism for such countries to convert stranded or underutilized energy into
monetary-relevant capacity. By partnering with infrastructure providers, they can host data
centers whose committed capacity backs CSBC issuances. A portion of the resulting units can
flow to local governments and institutions, effectively transforming energy endowments into
claims on global digital capacity and monetary influence.

This could support a different development trajectory. Instead of exporting raw energy or
primary commodities, energy-rich states might export compute, or at least co-own the
monetary claims arising from it. Local educational systems, regulatory frameworks, and physical
infrastructure would need to adapt to support high-density, high-availability facilities, but the
reward is access to a high-value, globally relevant sector.

There are risks. Without careful governance, such arrangements might replicate familiar
patterns where local actors provide land and energy while foreign consortia capture most of the
value. Environmental concerns around large-scale data centers, including water use and grid
stress, could also generate domestic opposition. Nonetheless, CSBC highlights a path where
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countries that are currently underrepresented in high-tech industries could leverage their
energy position to gain a foothold in the capacity layer of the global economy.

8.4 Potential feedback loops between monetary demand and Al deployment

Monetary demand for CSBC can feed back into the pace and pattern of Al deployment in several
ways. When money is backed by compute and storage, rising demand for the currency
translates into rising demand for backing capacity. Providers respond by building more data
centers, deploying more accelerators, and improving networks. These investments, in turn,
lower the marginal cost of running Al workloads and expand their availability.

This feedback loop can be virtuous or destabilizing. In a virtuous scenario, increased demand for
CSBC reflects genuine expansion of Al-driven productivity: better logistics, more efficient
research, improved decision support, and new services. The resulting infrastructure builds make
Al tools more accessible, which further boosts productivity and justifies continued capacity
growth. Monetary expansion and real economic growth move in tandem.

In a destabilizing scenario, monetary demand for CSBC is driven more by speculative behavior
than by underlying demand for Al and digital services. Investors bid up CSBC prices in
anticipation of future gains, providers overbuild in response to easy financing, and Al
deployments chase cheap capacity rather than genuine needs. If expectations reverse, both the
currency and the infrastructure sector could experience a sharp correction, with knock-on
effects on organizations that have come to rely on abundant compute.

The distributional consequences of such feedbacks also matter. If CSBC-backed expansion
primarily benefits large firms and well-capitalized actors, the gains from Al deployment may be
uneven, exacerbating inequality. If governance deliberately channels capacity toward public
goods, education, and smaller enterprises, the same feedback loop can support more inclusive
growth.

Finally, Q-CSBC adds a layer of expectation management around quantum-enhanced Al. If
markets come to believe that quantum computing will unlock radical new Al capabilities,
guantum-forward claims may fuel aggressive investment in both classical and quantum
infrastructure. The eventual outcome—whether transformative or disappointing—would
propagate through monetary and Al ecosystems alike.

In all cases, tying money to capacity makes the evolution of Al infrastructure a first-order
macroeconomic variable, not a niche technical concern. Central questions of monetary stability,
growth, and inequality become intertwined with decisions about where, how, and for whom Al
is deployed.
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9. Design Variants and Hybrid Backings

The simplest version of a compute-and-storage-backed currency uses a single substrate:
standardized units of classical compute and storage. In practice, however, monetary systems
rarely remain that simple. Different users face different risks and care about different qualities
of backing. Some worry more about energy prices, some about legal jurisdictions, some about
long-term resilience. It is therefore natural to imagine design variants and hybrids that combine
CSBC with other anchors, either to smooth volatility, reflect additional constraints, or encode
more nuanced values into the currency itself.

This section sketches several such variations. One combines compute with energy, treating
power and processing as a joint peg. Another ties compute backing explicitly to data sovereignty
and privacy guarantees. A third links compute-backed currencies to other resilience assets, such
as food stocks or critical infrastructure. Finally, it considers layered designs in which a base
CSBC, guantum-forward claims, and additional derivatives coexist in a structured hierarchy.

9.1 Compute plus energy: joint pegs to power and processing

Compute and storage do not exist in a vacuum; they ride on top of energy. Every unit of
computation consumes power, and every gigabyte of storage requires energy to maintain and
serve. A natural variant of CSBC therefore combines compute and energy into a joint backing.
Instead of saying that one unit is backed solely by a fixed amount of compute and storage, it
might say that one unit corresponds to a bundle of compute capacity plus a fixed number of
kilowatt-hours of transferable energy rights.

This joint peg has several advantages. It recognizes that the real cost of delivering compute is
sensitive to energy prices and availability. By anchoring part of the currency directly in energy,
the system can buffer the impact of shocks in electricity markets. If energy becomes more
expensive, the energy component of the backing becomes more valuable, partly offsetting
increased costs of providing compute. Conversely, if energy prices fall, the compute component
may dominate. The combined bundle can be calibrated so that the currency’s value tracks a
smoother composite of resource constraints.

Operationally, energy-backed components could be implemented through long-term power
purchase agreements, rights to draw from specific generation assets, or claims on standardized
energy certificates. Providers would commit not only to maintain certain levels of compute
capacity but also to secure corresponding energy inputs, subject to verification. In regions with
abundant renewable energy, such as hydro, solar, or wind, this design creates incentives to co-
locate data centers with clean power and to invest in storage technologies that stabilize supply.

There are trade-offs. Adding energy to the backing increases complexity and introduces a
second regulatory domain, involving grid operators, energy regulators, and carbon pricing
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schemes. It also creates new channels of correlation: the currency may become more exposed
to geopolitical or climatic shocks that affect energy markets. Nonetheless, for actors who see
energy security and decarbonization as central priorities, a compute plus energy peg may better
align the currency with the physical realities that underpin digital infrastructure.

9.2 Compute plus data sovereignty: privacy-preserving and jurisdiction-specific variants

Not all compute and storage are created equal from a legal and ethical standpoint. For many
users, especially institutions handling sensitive information, it matters greatly where data
reside, which laws apply, who can compel access, and what privacy guarantees are enforced. A
variant of CSBC can make these concerns first-class by integrating data sovereignty into the
backing.

In such a design, a CSBC unit is not backed by generic capacity but by capacity that meets
specified jurisdictional and privacy criteria. For example, a token might guarantee compute and
storage provided from facilities located within a particular region and operating under a
particular legal regime, with strict adherence to defined privacy standards. These standards
could include data localization, limits on cross-border transfers, requirements for encryption at
rest and in transit, and audited compliance with privacy regulations.

Technically, this can be expressed by partitioning the backing pool into jurisdiction-specific sub-
pools and issuing separate variants of CSBC tied to each. A holder of a “sovereign-safe” CSBC
variant knows that redemption will yield capacity within a trusted legal environment. Providers
seeking to issue such units must demonstrate not only technical capacity but also compliance
with relevant regulatory and privacy frameworks, potentially subject to joint oversight by
technical auditors and data protection authorities.

This approach creates a spectrum of instruments. At one end are globally fungible CSBC units
with minimal jurisdictional constraints, suitable for generic workloads. At the other end are
tightly constrained variants suitable for health data, financial records, or other sensitive
domains where legal exposure is a major concern. The market can then price these variants
differently, reflecting the value of legal and privacy assurances.

The same logic applies to specialized privacy-preserving compute, such as secure enclaves,
homomorphic encryption services, or differential privacy pipelines. Tokens could be backed by
capacity specifically configured for such workloads, allowing users to hold a monetary asset that
guarantees access not just to raw compute but to compute structured in ways that respect
particular ethical and legal constraints.
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9.3 Linking compute-backed currencies to other resilience assets

Compute and storage are components of resilience, but they are not the whole story. Societies
rely on food systems, water infrastructure, medical capacity, and other critical services to
withstand shocks. A broader class of capacity-backed currencies could therefore link CSBC to
other resilience assets, creating hybrid instruments that embed multiple dimensions of
survivability and continuity.

One example is a resilience basket currency that is partly backed by compute and storage and
partly by verified reserves of essential goods, such as staple foods, medical supplies, and
emergency fuel. Each unit would correspond to defined claims across these categories.
Expansion of the money supply would then be tied both to expansions in digital infrastructure
and to strengthened physical preparedness. In times of crisis, holders could redeem units for
either computational capacity or access to resilience reserves, depending on need.

Another variant links CSBC to infrastructure capacity in domains like water treatment,
wastewater management, or emergency response. Providers in these sectors could contribute
verifiable, audited capacity to the backing pool, just as data centers do. The resulting hybrid
units would represent claims on a portfolio of capacities that, taken together, enhance a
society’s ability to endure disruptions. This would make the currency’s health sensitive to the
health of critical infrastructure, turning neglected public goods into visible monetary issues.

The challenge is measurement. While compute and storage can be quantified and benchmarked
relatively straightforwardly, resilience assets like food stocks or hospital beds are more
heterogeneous and subject to more political interference. Governance around such hybrids
would need careful design to avoid hollowing out the backing through optimistic accounting of
resilience that does not in fact exist.

Nevertheless, the conceptual appeal is strong. Hybrid currencies could align monetary
expansion not just with digital growth but with investments in the broader systems that keep
people alive and societies functioning, making the backing substrate a richer and more ethically
charged object.

9.4 Layered designs: base CSBC, speculative Q-CSBC, and other derivatives

In any sophisticated financial ecosystem, layered designs emerge. A compute-backed monetary
architecture is no exception. At the base layer, one can imagine a relatively conservative CSBC:
backed by well-audited classical capacity, with limited risk and moderate volatility. Above that,
guantum-forward Q-CSBC instruments offer additional upside and risk. Still higher layers could
contain derivatives tied to CSBC price movements, capacity utilization indices, or specific
hardware segments.
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This layering allows different participants to choose their desired exposure. Risk-averse actors,
such as pension funds or conservative treasuries, might hold primarily base CSBC units, treating
them as a capacity-tied counterpart to traditional reserves. Growth-oriented actors, such as
technology funds or speculative traders, might concentrate in Q-CSBC, seeking returns from
anticipated breakthroughs in quantum computing. Infrastructure providers and energy
companies might use derivatives to hedge their exposure to CSBC price movements, smoothing
revenues across hardware cycles.

Layered designs also facilitate modular governance. The base CSBC layer can be governed with a
focus on stability, broad participation, and conservative assumptions about capacity. The Q-
CSBC layer can tolerate more experimentation and volatility, perhaps with different eligibility
rules and risk disclosures. Derivative markets can be subject to additional constraints aimed at
limiting leverage and preventing feedback loops that could destabilize the underlying currency.

Finally, layering supports composability. Other instruments can be built on top of CSBC and Q-
CSBC, such as loans collateralized by capacity-backed assets, insurance products for
infrastructure failures, or structured notes that combine CSBC with traditional bonds. Over time,
this could produce a rich tapestry of financial tools, all ultimately anchored in the evolving
computational and resilience capacities of civilization.

The risk is that complexity can obscure the connection between upper layers and the backing
substrate. If too many abstractions accumulate, market participants may lose track of how their
positions relate to the underlying capacity, much as some pre-crisis financial instruments drifted
far from the mortgages that supposedly supported them. Careful transparency, standards for
disclosure, and stress testing become essential to ensure that the layered system does not
revert to purely synthetic finance with only a nominal link to the physical world.

In summary, design variants and hybrids expand the conceptual space of capacity-backed
money. Whether by combining compute with energy, embedding data sovereignty and privacy
constraints, linking to other resilience assets, or constructing layered financial structures, they
show how a compute-centric monetary core can be adapted to a wide range of values,
constraints, and appetites for risk, while still insisting that the ultimate backing lies in capacities
that can be measured and, in principle, delivered.

10. Comparison with Gold, Energy, and Fiat Regimes

Compute-and-storage-backed currency does not exist in a vacuum. It will coexist, at least for a
long time, with established monetary regimes anchored in metals, energy, and sovereign fiat.
Understanding where CSBC and Q-CSBC fit requires more than noting that they are “new” or

“digital.” It means asking how they compare along the core dimensions that make a backing
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regime workable: stability, transparency, measurability, liquidity, user comprehension,
distributional effects, and political economy. Only then is it possible to see whether CSBC is
better framed as a competitor to existing regimes, a complement, or a specialized overlay for
particular sectors.

This section offers a structured comparison. It examines stability and transparency across
backings, the practical hurdles of liquidity and adoption, the distributional and political
economy differences, and the conditions under which CSBC and Q-CSBC might sensibly be
layered on top of, rather than in place of, existing gold, energy, and fiat architectures.

10.1 Stability, transparency, and measurability across backing regimes

Gold-backed systems derive stability from geological and chemical facts. The quantity of gold
grows slowly, is hard to counterfeit, and does not suddenly evaporate. Measurability is simple:
bars can be weighed and assayed. Transparency is mixed. Central banks may or may not fully
disclose their holdings, and location and encumbrances of reserves can be opaque, but the
underlying asset is conceptually straightforward.

Energy-backed regimes, whether explicit or implicit, anchor value in the capacity to generate
and deliver power. Stability depends on fuel availability, generation technology, and grid
resilience. Measurability is decent but more complex than with metals: kilowatt-hours produced
and deliverable can be metered, but future capacity is bound up with long-term investments
and regulatory decisions. Transparency varies widely across markets and jurisdictions.

Fiat regimes are stable, when they are, because institutions maintain confidence. The backing is
diffuse: the entire tax base and productive capacity of the issuing jurisdiction. Measurability is
poor in the sense of tying a unit of currency to a specific quantum of anything. Transparency
depends on the quality of public accounts, the clarity of monetary policy, and the perceived
honesty of officials. Fiat’s strength is flexibility; its weakness is the abstractness of its anchor.

CSBC sits somewhere between these. On the measurability axis, it is strong. Compute and
storage can be quantified in FLOP-equivalents and GB-months, benchmarked, and monitored in
real time. Service quality, such as uptime and latency, can be instrumented and reported. On
transparency, CSBC can in principle be superior to gold or energy if telemetry and audits are
made public, but only if governance insists on openness about backing capacity and provider
performance. On stability, CSBC inherits both strengths and vulnerabilities. As long as digital
infrastructure grows in a reasonably predictable way, tying money supply to capacity expansion
can smooth cycles. But CSBC is more exposed to technological and infrastructural shocks than
gold, and less buffered by broad institutional factors than fiat.

Q-CSBC adds a layer of uncertainty. Its measurability with respect to the classical floor remains
solid, but the quantum component is intrinsically speculative. Benchmarks and error thresholds
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help, but the timeline and impact of quantum advances are not under the control of
governance. Q-CSBC therefore trades some transparency in return for exposure to a potentially
transformative, but inherently unstable, technological frontier.

10.2 Liquidity, adoption hurdles, and user comprehension

Gold has millennia of cultural and financial legitimacy. Even in systems where it no longer backs
currencies directly, it remains a widely recognized store of value. Liquidity in gold markets is
deep, spreads are tight, and users, from central banks to households, broadly understand what
it means to hold gold.

Energy-backed instruments are more niche. Power purchase agreements, oil-indexed contracts,
and carbon credits serve specialized markets. They are important but not typically used as
general-purpose money. User comprehension is limited to those operating in relevant
industries. Liquidity can be patchy, often tied to specific regions or regulatory frameworks.

Fiat dominates everyday transactions precisely because it minimizes cognitive load. Users do
not need to understand the backing theory; they only need to trust that others will accept it
and that it will not lose value too quickly. Liquidity is high, supported by payment systems,
financial institutions, and legal tender laws. Adoption is enforced and socially normalized.

CSBC faces a steep adoption gradient. For organizations and individuals deeply involved in
digital infrastructure or Al, the idea that money is tied to compute and storage is intuitive. For
the wider public, it is abstract. FLOPs and GB-months are not everyday mental models. To
function as a general-purpose currency, CSBC would need layers of abstraction: wallets that
display balances in familiar terms, user interfaces that hide underlying capacity metrics, and
narratives that translate “backed by compute” into simple trust statements.

Liquidity initially would be limited to technical ecosystems, infrastructure providers, and
investors with a thesis about capacity. Over time, if CSBC proves stable and redeemable,
liquidity could deepen, but it is unlikely to match the ubiquity of fiat without state involvement.
Q-CSBC amplifies the comprehension challenge. Asking users to grasp not only compute-backed
money but also option-like exposure to quantum futures is realistic only for a subset of
sophisticated participants. This suggests a natural stratification: base CSBC for broader use, Q-
CSBC for specialized portfolios and financing structures.

10.3 Distributional and political economy differences

Gold regimes distribute power largely to those who control mines, reserves, and the financial
systems that intermediate between metal and money. Historically, this has favored certain
geologies and colonial legacies. Energy regimes favor those with fossil fuel reserves or
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renewable resource endowments, along with the industrial capacity to exploit them. In both
cases, the backing asset is concentrated, and so is financial influence.

Fiat regimes concentrate power in sovereign issuers and their central banks. Distributional
outcomes depend heavily on fiscal and monetary policy choices, as well as on how credit is
allocated within the economy. While fiat systems can in principle be used to address inequality,
in practice they often amplify the advantages of those closest to financial and political centers.

CSBC shifts the center of gravity to those who control digital infrastructure. Large cloud
providers, chip manufacturers, and states that host major data centers stand to benefit.
Seigniorage from issuance would flow toward operators who dedicate capacity to the backing
pool, and toward governance entities who help define the terms of issuance and redemption.
Regions that are energy-rich, politically stable, and attractive for data center siting may gain
relative to those that are not.

This suggests new distributional tensions. Labour in traditional sectors may feel further
decoupled from the monetary base, as value flows toward capital-intensive infrastructure
projects and the owners of digital platforms. On the other hand, if CSBC-based financing lowers
the cost of access to compute, small firms and individuals could benefit from cheaper digital
tools, potentially offsetting some concentration effects.

Q-CSBC introduces an additional layer of inequality potential. Early access to quantum capacity,
encoded in quantum-forward claims, is likely to be dominated by well-capitalized actors and
strategic states. If quantum computing delivers outsized returns in certain industries, those
holding Q-CSBC could see disproportionate gains. The political economy of Q-CSBC would thus
echo earlier patterns in which frontier technologies amplify existing power structures unless
deliberately counterbalanced.

Compared to gold and energy, CSBC and Q-CSBC relocate but do not eliminate concentration.
Compared to fiat, they may constrain some forms of arbitrary expansion but also reduce the
ability of democratic processes to reallocate monetary influence without altering the underlying
infrastructure distribution. Any serious consideration of CSBC as a monetary regime must
therefore confront its distributional consequences, not just its technical merits.

10.4 Under what conditions CSBC and Q-CSBC might complement, not replace, existing
systems

Given these comparisons, it is more plausible to view CSBC and Q-CSBC as complementary
layers rather than wholesale replacements for gold, energy, or fiat regimes. Several conditions
make this complementary role more coherent.
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First, when the goal is to finance and coordinate large-scale investments in digital infrastructure
and quantum research, CSBC and Q-CSBC can serve as specialized instruments that coexist with
fiat. Fiat remains the primary medium of exchange and unit of account for everyday activity,
while CSBC functions as a sectoral reserve asset and settlement medium for infrastructure and
Al-intensive ecosystems. Central banks might even hold CSBC as part of diversified reserves,
alongside gold and foreign currencies, without abandoning fiat issuance.

Second, in contexts where gold or energy already play a role as alternative stores of value, CSBC
can offer a differentiated hedge. Gold hedges against monetary and geopolitical turmoil;
energy-linked assets hedge against energy price shocks; CSBC hedges against mismatches
between digital infrastructure needs and general monetary conditions. Portfolios can balance
these exposures, rather than forcing a binary choice.

Third, Q-CSBC is almost naturally a niche complement. Its option-like structure aligns well with
the needs of entities that want specific exposure to quantum futures without altering their core
monetary practices. States, funds, and firms can issue or hold Q-CSBC to express long-term bets
on computation’s trajectory, while still transacting primarily in fiat or other assets.

Fourth, there may be regional experiments where CSBC is more deeply integrated. A jurisdiction
aspiring to be a digital hub might peg part of its monetary base to CSBC, using it to discipline
and signal infrastructure policy, while maintaining a fiat layer for flexibility and social policy. In
such a hybrid regime, gold and foreign currencies may still serve as external anchors, and energy
planning would remain intertwined with capacity planning.

Finally, complementarity is more likely when governance explicitly recognizes boundaries. CSBC
and Q-CSBC are well-suited to reflect constraints and opportunities in the computational
substrate. They are less suited to absorbing all social priorities, redistributive goals, or political
bargaining. Leaving room for fiat and other backings acknowledges that not all values can or
should be encoded in capacity metrics.

In sum, CSBC and Q-CSBC fit most naturally as additional instruments in a plural monetary
ecosystem. They bring sharper alignment between money and digital infrastructure, and they
offer structured exposure to technological phase transitions. But they do not obviate the need
for traditional anchors, whether in metals, energy, or sovereign credibility. Instead, they invite a
rebalancing in which the computational fabric of society becomes an explicit, measurable part
of the monetary conversation, alongside the older languages of gold, oil, and fiat promises.
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11. Open Questions and Research Directions

The idea of backing money with compute and storage, and extending that backing into
guantum-forward claims, opens more questions than it answers. It sketches a different
alignment between monetary systems and the infrastructure that underpins digital civilization,
but much of the structure is hypothetical. Making it concrete requires advances in
measurement, cryptography, economics, governance, and ethics. It also requires humility: not
every intuitively appealing design survives contact with real hardware, markets, or politics.

This section highlights four clusters of open questions. The first concerns technical foundations:
how to benchmark capacity, attest to its existence and availability, and cope with hardware
heterogeneity. The second concerns economic dynamics: how CSBC and Q-CSBC would behave
in markets, including their susceptibility to volatility and speculative excess. The third concerns
ethical and societal implications: how access, inequality, and control of infrastructure are
affected by turning capacity into money. The fourth focuses on experimental pathways: how
pilots, sandboxes, and simulations might be used to explore these ideas without committing
entire economies to untested architectures.

11.1 Technical questions: benchmarking, attestation, and hardware heterogeneity

On the technical side, the most obvious challenge is benchmarking. CSBC depends on the ability
to compare compute and storage across diverse architectures and providers using standardized
metrics. Designing benchmarks that are representative, resilient to gaming, and stable over time
is non-trivial. Benchmarks that are too simple may fail to capture real-world performance; those
that are too complex may be brittle and expensive to run. There is also the question of how
frequently benchmarks must be updated as workloads evolve, and how to avoid constant churn
in capacity definitions.

Attestation raises a second set of questions. Proving that hardware exists and is reserved for
backing is not merely a matter of publishing inventory lists. Providers need to demonstrate that
specific machines or resource pools are configured as claimed, that they are not oversubscribed,
and that they meet agreed service-quality thresholds. Combining secure hardware features,
cryptographic protocols, and remote attestation is promising, but integrating these tools into a
robust, scalable, and tamper-resistant system is an unresolved engineering problem. The
balance between privacy (for providers) and transparency (for currency holders) must be
carefully struck.

Hardware heterogeneity complicates everything further. Different providers use different chips,
interconnects, storage media, and cooling systems. Some operate at hyperscale; others
specialize in niche workloads. The CSBC design needs to map this diversity into a unified
capacity space without erasing relevant distinctions. Research is needed on how to construct
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equivalence classes of capacity, how to model performance variability, and how to handle the
emergence of new architectures that do not fit neatly into existing categories.

For Q-CSBC, technical questions are even more acute. Defining quantum work units that are
both meaningful and enforceable requires consensus on benchmark problems, error thresholds,
and fault-tolerance standards that do not yet exist. The interplay between logical and physical
gubits, error-correcting codes, and hardware-specific constraints must be abstracted in a way
that allows markets to trade quantum capacity without being tied to a particular
implementation. This is as much a conceptual standardization problem as a hardware problem.

11.2 Economic questions: volatility, bubbles, and long-run equilibria

Economically, one of the central questions is how CSBC prices would behave over time. Even
with a clear redemption floor, CSBC is subject to speculative swings driven by expectations
about future demand for compute and storage, hardware cost trajectories, regulatory shifts,
and macroeconomic conditions. Understanding the volatility profile of CSBC relative to fiat,
commodities, and existing crypto-assets is a research problem that calls for models integrating
infrastructure capacity, energy prices, and financial markets.

Bubbles are a particular concern. Because CSBC ties money to a high-growth, high-storytelling
sector—digital infrastructure and Al—it is plausible that periods of exuberance would see CSBC
bid far above its fundamental value, with subsequent crashes when expectations correct. Q-
CSBC, with its explicit exposure to uncertain technological breakthroughs, is even more prone to
hype cycles. Exploring how issuance caps, collateral requirements, and governance
interventions might mitigate such dynamics is an open area for theoretical and empirical work.

Long-run equilibria are also unclear. If compute-backed money becomes significant, how does it
interact with traditional monetary policy, exchange rates, and capital flows? Does tying money
supply to capacity growth induce more stable inflation dynamics, or does it introduce new
procyclical feedback loops as infrastructure build-outs respond to financial conditions? What
happens in a world where hardware improvements slow, energy constraints tighten, or
regulatory limits cap data center expansion? Dynamic macroeconomic models that treat
capacity as both a real constraint and a monetary anchor are largely undeveloped.

There is also an open question about substitution and complementarity. To what extent would
CSBC displace other stores of value, and to what extent would it merely add another dimension
to portfolio construction? Would states use CSBC as a reserve asset, and if so, how would that
influence their behavior toward infrastructure providers and digital regulation? These are
empirical questions that can only be answered, at least in part, through small-scale experiments
and careful observation.
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11.3 Ethical and societal questions: access, inequality, and control of infrastructure

Ethically, backing money with compute and storage foregrounds questions of access and
control. If capacity becomes not only a productive resource but also a monetary substrate,
those excluded from it are doubly disadvantaged. They lack both the tools needed to participate
in digital economies and the assets that hold value in a capacity-backed regime. Research is
needed on how CSBC architectures might be designed to broaden rather than narrow access to
critical infrastructure.

One approach is to embed pro-access features into issuance and redemption rules: for example,
reserving a portion of capacity for public or low-cost use, or structuring governance so that
community and public-interest actors have representation. Another is to integrate CSBC with
policies that subsidize or otherwise support compute access for education, small enterprises,
and under-served regions. The tension between efficiency and fairness, already present in
infrastructure policy, is intensified when infrastructure becomes monetary backing.

Inequality is not only geographic or economic but also informational. Understanding and
managing capacity-backed money requires specialized knowledge. There is a risk that a small set
of actors—large providers, sophisticated financial institutions, and wealthy states—dominate
decision-making and reap most of the benefits, while others operate under asymmetrical
information. Research on governance structures that distribute knowledge and authority more
broadly is central to any ethically defensible CSBC implementation.

Control of infrastructure is another ethical fault line. Data centers and networks are already
sites of power struggles, involving issues of surveillance, censorship, and platform control.
Turning their capacity into money amplifies those stakes. Governance research must address
how to prevent CSBC and Q-CSBC from becoming tools of centralized control—whether by
corporations or states—over who may compute, what may be stored, and which computations
are privileged. This may involve hard technical constraints, such as privacy-preserving
architectures, as well as institutional checks and balances.

11.4 Experimental pathways: pilots, sandboxes, and simulation studies

Given the complexity and stakes, transitioning entire monetary systems to CSBC or Q-CSBC
would be reckless. Instead, research should proceed through incremental experiments. One
pathway is local pilots: limited-scale CSBC implementations within particular ecosystems, such
as a consortium of cloud providers and Al labs, a regional digital hub, or a sector-specific
network (for example, scientific computing). These pilots can test issuance, redemption,
benchmarking, and governance mechanisms in real conditions without systemic risk.

Regulatory sandboxes provide another venue. Financial and digital regulators can authorize
controlled experiments where CSBC-like instruments are issued and traded under close
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supervision, with clear limits on exposure and predefined criteria for scaling up or winding
down. Such sandboxes can illuminate how existing regulatory frameworks interact with
capacity-backed designs and where new rules are needed.

Simulation studies offer a parallel track. Agent-based models and macroeconomic simulations
can explore hypothetical CSBC and Q-CSBC regimes under varying assumptions about capacity
growth, energy prices, technological breakthroughs, and policy choices. While no model
captures full reality, simulations can reveal qualitative behaviors—such as susceptibility to
certain types of shocks or the emergence of unintended feedback loops—that inform design
choices and guardrails.

There is also room for cross-disciplinary research. Computer scientists, economists, legal
scholars, ethicists, and practitioners from cloud and energy industries all have pieces of the
puzzle. Structured collaborations—workshops, shared datasets, open benchmarking platforms,
and joint pilot programs—can accelerate learning and avoid siloed designs that fail at interfaces
between disciplines.

Ultimately, the question is not only whether CSBC and Q-CSBC are theoretically coherent, but
whether they can be made to work in ways that are robust, just, and aligned with broader
societal goals. Carefully staged experiments, combined with honest analysis of failures and
unintended consequences, are essential. The promise of money backed by the computational
substrate of civilization is significant, but so are the risks. Research directions must therefore be
guided not only by technical feasibility and economic appeal, but also by a clear-eyed view of
what kind of world such a monetary architecture would help bring into being.

12. Conclusion: Money as a Bet on Capacity and Phase Transitions

At first glance, “backing money with compute and storage” sounds like a technical curiosity. But
followed through, it reveals something deeper: every monetary system is a structured bet on
what a civilization believes will remain scarce, valuable, and enforceable over time. Gold
standards bet on geology and metallurgy. Energy-linked regimes bet on power and fuel. Fiat
systems bet on institutions and their fiscal reach. A compute-and-storage-backed currency
(CSBC), and its quantum-forward extension (Q-CSBC), place that bet on the evolving
computational substrate of society.

They do not ask us to abandon older anchors so much as to acknowledge that the bottlenecks
shaping our future are increasingly digital and informational. To entertain CSBC and Q-CSBC
seriously is to make explicit a connection that is already implicit: that much of what mattersin a
modern economy depends on whether there is enough capacity—classical now, possibly
quantum later—to process, move, and store information.
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12.1 Summary of the CSBC and Q-CSBC proposals

The CSBC proposal begins with a relatively simple premise: define a unit of currency as a
standardized claim on a bundle of compute and storage capacity. Concretely, that bundle is
expressed in benchmark-equivalent compute units (standing in for FLOPs) and GB-months of
storage, each delivered with specified service-level guarantees for uptime, latency, and
durability. The unit is not abstract “cloud credit,” but a contractually enforceable right to
consume concrete amounts of work on real infrastructure.

Issuance is tied to providers—data centers, cloud operators, specialized facilities—who dedicate
verifiable capacity to a shared backing pool. Through audits, telemetry, and cryptographic
attestation, they prove that this capacity exists, meets quality thresholds, and is reserved to
satisfy CSBC redemptions. In exchange, they receive newly minted CSBC units, turning future
service capacity into present, tradable value. Over-collateralization and buffers absorb outages
and demand spikes, while governance limits concentration and enforces penalties for
misrepresentation.

Redemption closes the loop: any holder can convert units into actual compute and storage,
either for their own use or credited to third-party accounts. Above that floor, CSBC units
circulate as money within and beyond the infrastructure ecosystem—as a store of value, a
medium of exchange, and potentially a settlement asset across jurisdictions. Monetary supply
growth is effectively tied to the expansion and maintenance of digital infrastructure; capacity
policy and monetary policy converge.

Q-CSBC then layers an option on top. Each quantum-forward token carries a dual floor: a
guaranteed claim on classical capacity today and a conditional claim on quantum work units if
and when fault-tolerant quantum capacity becomes available under agreed benchmarks and
error thresholds. Maturity structures and conversion rules encode timelines and contingencies;
different vintages reflect different beliefs about when quantum computing will cross meaningful
thresholds.

Together, CSBC and Q-CSBC define a family of instruments that treat money not merely as a
neutral veil over the economy, but as a direct interface to the computational capacities that
increasingly structure economic possibility.

12.2 The promise and peril of tying money to computational infrastructure

The promise of CSBC lies in alignment and discipline. It aligns the monetary base with a
tangible, measurable substrate that matters enormously for modern productivity. Rather than
expanding or contracting money in ways loosely related to real constraints, a CSBC regime
forces monetary growth to track the build-out and upkeep of data centers, networks, and
storage systems. In principle, this reduces the gap between nominal abundance and actual
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capacity, making it harder to conjure purchasing power that has nothing to push against except
existing infrastructure.

It also offers new financing channels. By securitizing capacity, CSBC can channel capital into the
long-lived infrastructure that Al, communication, and scientific computing depend on. Q-CSBC
extends that channel to speculative but potentially transformative quantum projects, providing
structured ways to fund high-risk research while cushioning downside with classical floors.

There is also an epistemic promise. A CSBC system that is well-instrumented and transparent
would make visible, in real time, the state and trajectory of digital infrastructure. Monetary
statistics would become proxies for capacity statistics; balance sheet expansions and
contractions would reveal not only financial choices but shifts in the computational backbone of
civilization.

Yet the perils are equally real. Tying money directly to infrastructure tightens the coupling
between financial stability and technical failure. Grid outages, cyberattacks, catastrophic bugs,
and geopolitical disruptions would propagate more quickly and visibly through the monetary
layer. Where fiat can sometimes “look through” temporary shocks, CSBC must acknowledge
them: if capacity fails, the backing is impaired.

Power concentration is another danger. Large cloud providers and chip manufacturers, already
structurally important, would become central actors in money creation and redemption.
Without careful design, CSBC could entrench their dominance, giving them not only control over
computation but also significant monetary influence. Q-CSBC could further amplify the
asymmetric advantages of actors with early access to quantum hardware and know-how.

There is also the risk of narrative oversimplification. It is tempting to treat “compute” as a
neutral, apolitical anchor; in practice, infrastructure is deeply entangled with questions of
surveillance, censorship, environmental impact, labor, and inequality. Elevating it to monetary
backing does not erase these issues; it sharpens them.

Finally, complexity itself is a peril. A multi-tiered system of CSBC, Q-CSBC, and derivatives could
become opaque even to sophisticated participants, particularly if layered on top of existing fiat
and commodity regimes. The more abstractions proliferate above the backing substrate, the
greater the risk of losing sight of what the units actually represent and how resilient that
representation is.

12.3 Money, technological horizons, and the narratives we embed in backing choices

Every backing choice is also a story about the future. Gold tells a story that what will endure is
matter that does not rust. Energy tells a story that what will matter is the ability to move, heat,
and transform. Fiat tells a story that what will endure is institutions, and that collective belief—

48



channeled through states and central banks—can hold value together even when particular
resources and technologies change.

CSBC and Q-CSBC propose a different narrative: that the defining constraint for a long time to
come will be the capacity to think at scale—algorithmically, statistically, and eventually perhaps
guantum-mechanically. To back money with compute and storage is to assert that the right to
run computations, to host and access data, and to leverage Al systems is sufficiently central and
persistent that it can serve as the reference point for value.

The quantum-forward extension adds a further layer of narrative: that our monetary system
should not just reflect current capacities, but encode structured expectations about phase
transitions—about the possibility that a new class of machines will change what can be
computed at all. Q-CSBC is money that remembers the possibility of rupture: it acknowledges
that the substrate itself may shift, and offers a way to hold that possibility without abandoning
the present.

Whether these are wise narratives is not a purely technical question. They intersect with
guestions about what kind of civilization we want. A world where money is backed by compute
is, implicitly, a world that has decided that computational power is a primary axis of value. That
may spur investments in Al and infrastructure; it may also crowd out attention to other forms of
richness that are harder to quantify. Similarly, a world where quantum futures are priced into
monetary instruments is a world that has chosen to financially institutionalize hope (or fear)
about a particular technological arc.

The designs sketched here can be seen as tools, not destinies. They make explicit one possible
way of aligning money with the capacities that are already shaping our lives. They invite
experimentation, critique, and alternative proposals—currencies backed by ecological health, by
education, by resilience, by yet-unimagined composites of human and technical flourishing.

In that sense, the deepest question that CSBC and Q-CSBC raise is not “Can we do this?” but
“What are we willing to enshrine, at the core of our systems of value, as the thing we are
collectively betting on?” Gold, energy, fiat, compute, quantum: each answer carries a story
about what we trust, what we fear, and what we expect to last.

If money is always, in part, a bet on the future, then the work ahead is not merely to engineer
new backings but to choose, with as much clarity as we can muster, which futures we are
prepared to write into our ledgers.

49



13. References

Armbrust, M., Fox, A., Griffith, R., et al. (2010). A View of Cloud Computing. Communications of
the ACM, 53(4), 50-58. Communications of the ACM+1

Arute, F, Arya, K., Babbush, R., et al. (2019). Quantum supremacy using a programmable
superconducting processor. Nature, 574(7779), 505-510. Nature+2PubMed+2

Auer, R., Cornelli, G., & Frost, J. (2020). Rise of the central bank digital currencies: Drivers,
approaches and technologies. BIS Working Paper No. 880. EconPapers

Bank for International Settlements, Bank of Canada, European Central Bank, Bank of Japan,
Sveriges Riksbank, Swiss National Bank, Bank of England, & Board of Governors of the Federal
Reserve System. (2020). Central bank digital currencies: Foundational principles and core
features. BIS Report. bis.org

Barroso, L. A., Holzle, U., & Ranganathan, P. (2018). The Datacenter as a Computer: Designing
Warehouse-Scale Machines (3rd ed.). Morgan & Claypool. UW Computer Sciences+20APEN

Library+2

Cohen, B. (2019). Chia Network Green Paper: Proof of Space and Time. Chia Network. Scribd+1
Chia Network. (2020). Chia Proof of Space Construction v1.1. Technical white paper. chia.net+1

Dionysopoulos, L., Papathanasiou, S., & Sidiropoulos, P. (2024). Central bank digital currencies: A
critical review. International Review of Financial Analysis, 92, 103764. ScienceDirect

Dziembowski, S., Faust, S., Kolmogorov, V., & Pietrzak, K. (2015). Proofs of space. In Advances in
Cryptology — CRYPTO 2015 (LNCS 9216, pp. 585—605). Springer. docs.chia.net

Gorton, G. B., & Zhang, J. Y. (2021). Taming Wildcat Stablecoins. 90 University of Chicago Law
Review, 909—-982 (also available as SSRN Working Paper No. 3888752). SSRN+2ResearchGate+2

Koomey, J. G. (2011). Growth in Data Center Electricity Use 2005 to 2010. Analytics Press.
alejandrobarros.com+1

Masanet, E., Shehabi, A, Lei, N., et al. (2020). Recalibrating global data center energy-use
estimates. Science, 367(6481), 984—-986. Data Center Efficiency Hub

Nakamoto, S. (2008). Bitcoin: A Peer-to-Peer Electronic Cash System. White paper.
Bitcoin+2SSRN+2

Preskill, J. (2018). Quantum computing in the NISQ era and beyond. Quantum, 2, 79. Quantum
Journal+2arXiv+2

50


https://cacm.acm.org/practice/a-view-of-cloud-computing/?utm_source=chatgpt.com
https://www.nature.com/articles/s41586-019-1666-5?utm_source=chatgpt.com
https://econpapers.repec.org/RePEc%3Abis%3Abiswps%3A880?utm_source=chatgpt.com
https://www.bis.org/publ/othp33.htm?utm_source=chatgpt.com
https://pages.cs.wisc.edu/%7Eshivaram/cs744-readings/dc-computer-v3.pdf?utm_source=chatgpt.com
https://pages.cs.wisc.edu/%7Eshivaram/cs744-readings/dc-computer-v3.pdf?utm_source=chatgpt.com
https://www.scribd.com/document/509493482/Chia-Green-Paper?utm_source=chatgpt.com
https://www.chia.net/wp-content/uploads/2022/09/Chia_Proof_of_Space_Construction_v1.1.pdf?utm_source=chatgpt.com
https://www.sciencedirect.com/science/article/pii/S1057521923005471?utm_source=chatgpt.com
https://docs.chia.net/chia-blockchain/green-paper/green-paper-references/?utm_source=chatgpt.com
https://www.ssrn.com/abstract%3D3888752?utm_source=chatgpt.com
https://alejandrobarros.com/wp-content/uploads/old/4363/Growth_in_Data_Center_Electricity_use_2005_to_2010.pdf?utm_source=chatgpt.com
https://datacenters.lbl.gov/sites/default/files/Masanet_et_al_Science_2020.full_.pdf?utm_source=chatgpt.com
https://bitcoin.org/bitcoin.pdf?utm_source=chatgpt.com
https://quantum-journal.org/papers/q-2018-08-06-79/?utm_source=chatgpt.com
https://quantum-journal.org/papers/q-2018-08-06-79/?utm_source=chatgpt.com

Shehabi, A., Masanet, E., Price, H., et al. (2016). United States Data Center Energy Usage Report.
Lawrence Berkeley National Laboratory, LBNL-1005775. Data Center Efficiency Hub+1

World Bank. (2021). Central Bank Digital Currencies for Cross-Border Payments: A Review of
Current Experiments and Ideas. World Bank Report. documentsl.worldbank.org

The author has published over 4,600 Al-assisted papers at:
https://www.researchgate.net/profile/Douglas-Youvan/research . Google Scholar has indexed
these preprints, and if you want a particular reference, the Al mode of a Google search (Gemini)
has efficiently catalogued these preprints.

51


https://datacenters.lbl.gov/sites/default/files/Masanet_et_al_Science_2020.full_.pdf?utm_source=chatgpt.com
https://documents1.worldbank.org/curated/en/369001638871862939/pdf/Central-Bank-Digital-Currencies-for-Cross-border-Payments-A-Review-of-Current-Experiments-and-Ideas.pdf?utm_source=chatgpt.com
https://www.researchgate.net/profile/Douglas-Youvan/research

