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Preface

We don’t normally do this. We don’t normally publish
working papers from people outside academia. But
there are exceptions to every rule.

In 2019, the Canadian Centre for the Study of Co-
operatives published a three-part series about the
federal credit union continuance option by long-time
co-operative legal counsel Joe Dierker. As the ‘father’
of the federal credit union amendments to the Bank
Act, Dierker brought a unique and historically rich
perspective that we thought was important to get
down on record. And from where we stood, the
federal credit union option felt like an important
inflection pointin the evolution of the credit union
system, upending decades of provincially-focused
co-operatives anchored to their local centrals. We
reasoned, with some justification, that the world
after the federal credit union option would never be
the same, nor should it. The series has been widely
cited and frequently downloaded since.

This paper, by the team of Mark McLoughlin (Chief
Executive Officer) and Mike Bushore (Chief Risk
Officer) at Kootenay Savings Credit Union, lands at a
similarly important juncture. It draws our attention to
what the authors describe as another inflection point
in the credit union system, this one rooted in a fast-
changing technological landscape and, critically, a
newly enabling regulatory context. As we understand
it, their argument can be summarized with Figure 1,
which we borrow from the late, great management
cybernetician Stafford Beer and his (at the time) best
seller, Brain of the Firm. Published in 1971 just as the
first wave of banking digitalization was beginning to
crest, it captures the risks inherent in assessing and
reacting to the evolving technological landscape.
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Figure 1 —The Challenge of Recognizing the Moment of
Technological Change

McLoughlin and Bushore are betting that like the
early 1970s, we stand on the precipice of a new,
radically different, technological and conceptual
landscape, one that will render the old technology
(A) obsolete. From the perspective of Beer’s chart,
credit unions currently stand at time 1 (T1) and have
until time 2 (T2) to transition from Technology A to
Technology B. The challenge, of course, is that in real
time, at T1, no one knows for sure that Technology B
(in McLoughlin and Bushore’s terms, high-speed, low
latency, algorithmic driven movements of money)
will supersede the familiar Technology A (branch-
focused, high latency, comfortable netincome
margins). As Beer notes, while someone in the senior
management of a given firm might correctly perceive
the looming switch to Technology B, “other people, in
the nature of things, are going to declare that the man
is mad.”

We don’t think McLoughlin and Bushore are mad.
Just the opposite. We agree there is an important
shift happening, much of it driven by the application
of new technology and regulatory reconfiguration.
Money will move faster in the ‘B’ world. Net interest
margin will come down and stay down. Consumers
will expect seamless digital experiences. And the
entire business of banking will become more
interdependent, more tightly coupled, more
analogous to a human mind and body monitoring
evolving patterns in real time, instantaneously,
instead of slowly with lags. In this new world, latency
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- or the mismanagement of time and complexity —
could literally be the undoing of credit unions.

But as we argue in our paper on the future of smaller
credit unions, we also see a shift in the nature of
cooperation, away from a ‘scaling across’ co-
operative logic of yore to a ‘scaling up’ logic of
mergers and third-party relationships that restrict the
degrees of what we call ‘co-operative freedom.
Interestingly, we think our concern about shrinking
degrees of co-operative freedom is also implicitly
acknowledged in McLoughlin and Bushore’s
advocacy for a new co-operative federated
architecture, one that is enabling of community-
focused co-operative banking, while being
responsive to the evolving technological moment
(the shift from A to B).

We would not be academics, however, if we did not
raise some alternative points for consideration. We
think that McLoughlin and Bushore may assume too
much about how much member demand for and
trust in algorithmic deposit allocation currently exists
(or will exist), as well as the capacity or motivation of
members to invest in, or care about, seeking out an
extra 25 basis points on what for most, will often be
thin (but also life-essential) deposits. On the other
hand, members likely would engage these services
when mortgage shopping because here 25 basis
points are more consequential. Most people are not
putting their day-to-day deposits or life savings at
risk for thin gruel, and we don’t expect that to change.

We have no doubt that large well-resourced
institutions—the municipalities, universities, schools
and hospitals (the ‘MUSH’ sector)—will move more
quickly in the anticipated direction. In the MUSH
world, 25 basis points of interest rate differential
matters a lot. We are just less certain that
consumers operating in a context of financial fragility,
increasingly low institutional legitimacy, and a
predatory and thinly regulated financial environment
(think Bitcoins) will be so quick to embrace
technologies that can promise at most marginal
nominal dollar gains on small to medium-sized
deposit balances. And all it may take is one well-

publicized failure to destroy consumer trust in these
technologies altogether for a good long while.

We also note that McLoughlin and Bushore do not
engage with the democratic nature of credit unions.
Instead, they characterize credit unions as
community banks, responsive to local concerns and
co-operative values, but governed by the kind of
technocratic and deeply skilled boards that can be
incompatible with democratic processes.

Yet, we believe that the co-operative democratic
impulse is more important than ever for nurturing the
trust and confidence that, like at their inception in the
19" and early 20™ century, will be the only way for
credit unions to differentiate themselves from their
competitors in a world of increasingly predatory
market behaviour and limited consumer protections.
Credit unions need highly intelligent and skilled
technocrats who deeply understand the issues
raised by McLoughlin and Bushore, and to encourage
credit union leaders to be constantly scanning the
horizon for how to generate a competitive edge. But
they also need mission-oriented boards that
preserve the credit union purpose and are held to
account for that purpose through a vigorous
democratic mechanism that keeps credit unions
from spiraling into a demutualization scenario. Credit
unions should not rely on regulators nor on the
goodwill of non-elected leaders to safeguard their
purpose. McLoughlin and Bushore correctly stress
the importance of trust, but miss the importance of
brave and engaged democratic governance practices
for earning and sustaining this trust in an increasingly
fraught low-trust environment.

Itis true that in an era of rapid technological change,
where time becomes a source of competitive
advantage, democratic processes can be viewed as
too slow and cumbersome to survive, particularly in
the cut-throat financial services industry. Itis
precisely during these times that the co-operative
model can start to be viewed as the problem, rather
than the solution. We urge credit union leaders to
resist this temptation and to think about how to build
their technology stack with democratic governance
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in mind, ensuring that it enables and facilitates the
democratic processes and community-based nature
of credit unions, rather than encouraging greater
consolidation and centralization.

Relatedly, we also observe that McLoughlin and
Bushore leave open the question of the ownership of
the technology stack. And how it, in turn, would be
governed. We see an opportunity here to further lean
into the co-operative model and make the underlying
technology open source in nature, the better to
preserve the collective wealth that credit unions
currently steward and to preserve the entire credit
union system’s ability to adapt to evolving change
without getting locked into restrictive contractual
relationships with third-party vendors that promise to
threaten the autonomy and independence principles
that anchor the co-operative model.

But these are big thorny issues best left for another
time, for future debates and more reflection. For now,
we think that McLoughlin and Bushore have
something important to say about the deep structural
changes occurring in the financial services industry,
and are among the few really grappling with what it
means for credit unions.

Borrowing from Beer, we see clearly that the
regulatory environment is shifting from Technology A
to B. We see the resonance of a similar period in the
late 1960s and early 1970s, when co-operative
organizations like Desjardins were closely paying
attention to the evolving landscape, taking the ‘B’
technology train and becoming Canada’s first
deposit-taking institution to adopt a networked digital
banking system linking its (at the time) thousands of
caisses without compromising its democratic ideals.
Credit unions outside Quebec resisted the moment,
staying on their ‘A’ technology path, a decision that
we argue elsewhere led to a balkanized system of
digital architecture that made it ever more difficult to
cooperate and more likely for credit unions to merge
(scaling up) rather than create efficiencies through
co-operating (scaling across). The question today is
whether this time, informed by McLoughlin and

Canadian Centre for the Study of Co-operatives

Bushore’s Techplexity perspective, credit unions
might choose differently.
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A Reflection: The Performance Paradox in the
Canadian Credit Union System

Over the past 10-15 years, the Canadian credit union
system has experienced a slow but noticeable
erosion in average Return on Assets. This broad
pattern is real, though not universal. It varies
significantly not only across provinces—British
Columbia being the most prominent example—but
even more sharply along an emerging structural
divide: urban vs. non-urban credit unions. Some large
urban credit unions have already confronted the new
economics of scale, digital infrastructure, and
complex member behaviour. Meanwhile, many
smaller non-urban credit unions continue to show
seemingly stable performance, insulated—
temporarily—from the full force of market
transformation.

This matters because performance is not justa
financial metric; it is the engine that funds the credit
union mission. Margin is what enables investment in
community impact, member services, digital
modernization, and organizational capacity.
Historically, credit union performance has been
shaped by cyclical pressures (interest rate cycles,
economic expansions and contractions) and secular
pressures (demographics, aging memberships,
shifting local economies). These remain relevant. But
today, a third category—structural change—is
forming, and it is this structural layer that will define
the next decade of financial performance.

Ironically, some of Canada’s largest urban credit
unions—the ones preparing earliest for the coming
wave of real-time financial infrastructure—are
experiencing the pressure of transition sooner. They
are adapting to a future defined by instantaneous
payments, open data, programmable value, and a
fundamentally different cost-revenue physics.

Meanwhile, many smaller non-urban credit unions
remain temporarily insulated. Their slower-moving
environments, more predictable member patterns,
and legacy operating models can still sustain
acceptable performance—for now. But this
insulation is thin, fragile, and temporary. It is what
might be called the unbearable lightness of being: a
momentary buoyancy created not by competitive
strength, but by a delay in exposure to the real-time
dynamics that will define the next decade.

The issue, then, is not that credit unions have failed.
It is that the operating environment is being rewired
underneath them. The Canadian retail banking
system is shifting from a batch-based, settlement-
lagged world to a real-time financial architecture. The
economics of net interest margin, the mechanics of
liquidity, the dynamics of member behaviour, and
regulatory expectations around transparency and
data—all of it is migrating toward a continuous, real-
time system. This structural transformation interacts
with cyclical and secular pressures, creating a new
performance landscape that is fundamentally
different from the one in which today’s credit unions
were designed to operate.

The essential question is no longer “Who performed
better over the last decade?” but “Are we architected
to perform in the decade that is arriving?” Traditional
ROAA trends tell us something about history, but very
little about future readiness. In a real-time world,
performance becomes inseparable from architecture
and inseparable from governance. Governance is no
longer merely oversight; it becomes active
calibration—the ability of a credit union to
continuously adapt its systems, data, operations, risk
posture, and talent model to a faster, more
connected financial ecosystem. In this emerging era,
performance is governance, and governance is
performance.



And yet the heart of the credit union system remains
unchanged: community. The purpose of a credit
union—to serve members, local economies, and
regional needs—is as strong and relevant as ever. But
purpose alone cannot sustain competitiveness or
margin in a structurally transformed financial world.
What must evolve is the connective tissue between
that community purpose and the digital-first reality in
which members increasingly live. The future credit
union must be both: deeply community-rooted and
fully connected, from “community to cloud,” from
“interface to infrastructure.”

This is not a story of decline. Itis a call to
design. It is an invitation to revisit the very
architecture of governance, performance, and the
cooperative model so that credit unions can maintain
their mission while thriving in a real-time economy.
Those who embrace this structural transition will set
the new standard for cooperative performance.
Those who do not risk being defined by a physics of
banking that no longer exists.

A System at a Threshold: Why the Next 15 Years

Must Not Repeat the Last 15

The Canadian credit union system is at a crucial
turning point. The stable and predictable
environment that supported its past success—
characterized by slow settlement, stable spreads,
low technical reliance, and predictable deposit
behaviour—has vanished. In its place, a new
financial landscape is rapidly emerging, marked by
real-time payments, ISO 20022 interoperability
mandates, the growth of open banking and open
finance, algorithmic liquidity, instant rate arbitrage,
and signs of tokenized deposits and
cryptographically secured settlement. While not all
of these innovations will fully materialize over the
next decade, collectively they will profoundly alter
how value flows. The era for credit unions is
undergoing a fundamental change. The float era is
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being inexorably reengineered within a real-time,
algorithmically driven operating environment.

This new environment is more than just a
technological change; it presents a fundamental,
structural challenge to the traditional credit union
business model. The stable carry trade that long
supported cooperative viability is quickly breaking
down. Float is disappearing; deposits are
increasingly acting less like stable assets and more
like instantly tradable instruments; rate-sensitive
balances can shift instantly; liquidity dynamics are
tightening; and the essential margin that once
developed naturally must now be actively
engineered. In this landscape, where information,
liquidity, and risk fluctuate in real time, remaining
isolated is not just inefficient—it is fundamentally
damaging. No credit union, regardless of its current
performance, can sustain the infrastructure needed
to effectively manage margin, liquidity, risk,
cybersecurity, and competitive pressures within this
high-speed environment.

Over the past 15 years, the system's primary
response to increasing pressure has involved
incremental steps such as mergers, centralization
efforts, expanded shared services, and upgrades to
digital member channels. While these measures
successfully boosted administrative maturity and
improved the surface-level member experience, they
were not enough to tackle the deeper, structural
forces transforming the industry. During this time, a
Dual Drift emerged: a concurrent pull towards the
scale and feature parity of large banks on one side,
and towards the digital polish and agility of FinTechs
on the other. Both paths have valuable truths, but
neither fully aligns with the core cooperative focus.
At the same time, the system became highly digital at
the member interface (the edge) but remained largely
analogue and fragmented at its core infrastructure.
This fundamental disparity defines Techplexity: the
institution's local internal architecture is now
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embedded within a much larger, real-time
ecosystem of integrated payments, complex data
standards, critical cyber dependencies, cloud-based
settlement systems, and rapid liquidity flows. The
result is a New Physics of Finance, where time
compresses dramatically, liquidity flows
continuously rather than via static stocks, and
operational risks spread instantly through complex,
interconnected systems.

The moment facing credit unions today is best
understood through two analogies that, taken
together, describe both the strategic and the
balance-sheet dimensions of a structural break in
the “physics” of finance. The first is familiar and
almost archetypal: Blockbuster and Netflix. The
second is more recent and more unsettling: the
failure of Silicon Valley Bank in March 2023. Each, in
its own way, illuminates a dimension of the
environment credit unions are now moving into.
Together, they explain why the system can appear
stable, trusted, and healthy on the surface while,
underneath, the underlying operating physics are
shifting in ways that can rapidly destabilize balance
sheets, compress margins, and threaten solvency—
especially for institutions that serve as anchors of
local communities.

Blockbuster, at its apparent peak, believed it was
fundamentally healthy. Stores were full. Revenue

was steady. Customer loyalty appeared to be robust.

The markers of success that had defined the video
rental industry for decades were still visible on the
surface. Yet what Blockbuster critically failed to
perceive was that the underlying structure and
economics of its entire industry had already been
transformed beyond recognition. Netflix did not
ultimately defeat Blockbuster by building better
physical stores, negotiating slightly cheaper leases,
or hiring more staff. It prevailed because it aligned
itself with a completely new business model whose
design matched the new physics of distribution:

streaming over networks, content delivered at the
edge, data-driven personalization, and a scale and
speed that physical infrastructure simply could not
match.

In other words, Blockbuster’s failure was not
primarily a failure of short-term operational
performance. It was a failure to understand that the
infrastructure on which its business model
depended—the way content moved, the way
customers discovered and consumed it, the way
value was created and captured—had already
shifted to an entirely different regime. The old model
still produced revenue, but its days were numbered
because the underlying physics had changed. The
system appeared stable right up until it wasn’t.

Credit unions today occupy a strikingly similar
position. They are, by many traditional measures, in
good health. They are among the most trusted
financial institutions in their communities. Member
satisfaction and loyalty are often high. Local
presence and branch relationships remain valued.
On the surface, it can feel like a fundamentally
sound, enduring model. Yet the market infrastructure
beneath them—the real mechanics of payments,
deposits, settlements, liquidity, risk, and data—is
undergoing a transformation every bit as profound as
the shift from DVDs to streaming. The financial
system is evolving from a batch-based, human-
speed, branch-centric architecture into a real-time,
data-rich, algorithmically mediated environment
characterized by continuous settlement,
programmable value, and agentic decision-making.

This is the “Blockbuster moment” for co-operative
finance. The risk is not that credit unions have
suddenly become poor at what they have always
done. The risk is that what they have always done is
being rewired by infrastructure that no longer
behaves like the world in which they were originally
designed to succeed. The economics of the carry



trade and net interest margin, the behaviour of
deposits, the expectations of members, the
regulatory requirements for transparency and data—
all of these are being reshaped by an emerging
operating environment in which latency is collapsing,
data density is exploding, and value moves at
machine speed rather than human speed. A
business model calibrated to yesterday’s physics
can look perfectly healthy right up until the
moment the new physics assert themselves.

If Blockbuster illustrates the danger of strategic
misalighment—continuing to optimize a model that
no longer matches the environment—Silicon Valley
Bank illustrates the danger of kinetic imbalance: a
balance sheet exposed to velocity dynamics it is not
built to withstand.

Silicon Valley Bank did not fail because its business
evaporated over years in a slow, observable decline.
It effectively went under in less than 48 hours.
Deposits left the institution at a speed that was not
only beyond the practical ability of management to
manage, but faster than regulators could respond.
What triggered the run was not some futuristic
technological construct; it was the combined power
of the internet, smartphones, social media, and
digitally-enabled coordination. Founders, CFOs, and
investors could move hundreds of millions of dollars
with a few taps on a screen, and they were all
reading and reacting to the same information in real
time.

This event was not a traditional liquidity crisis in the
old sense of a slow-burning run on the bank. It was a
velocity crisis. The fundamental problem was not
that the balance sheet was “wrong” in a static sense,
but that the speed at which funding was exiting far
exceeded the institution’s—and the system’s—
ability to adjust. Liquidity risk manifested as a
sudden, nonlinear, kinetic imbalance. SVB’s deposit
base, which had previously behaved within a certain
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pattern, became hyper-mobile. And it did soin an
environment that had not yet fully absorbed the
implications of real-time settlement systems,
algorithmic cash management, or programmable
money.

In fact, the Silicon Valley Bank episode should be
understood as an early, relatively primitive warning
about what is possible in the emerging architecture
of finance. It occurred before broad adoption of real-
time payment rails at national scale. It occurred
before the widespread use of algorithmic treasury
management tools that can automatically sweep,
rebalance, and reallocate funds across institutions
and instruments in milliseconds. It occurred before
the maturation of programmable payments and
tokenized deposits that can be managed and moved
not just by people holding devices, but by code
reacting to signals.

In the environment we are nhow moving toward—one
defined by real-time rails, ISO 20022-enriched data,
open banking, programmable value, and agentic
systems—the conditions for deposit movement can
become geometric rather than linear. What
happened at Silicon Valley Bank in March 2023, as
shocking as it was, may come to be seenas a
relatively slow-motion example compared to the
kind of balance-sheet instability that becomes
possible when deposits can be reprogrammed and
redeployed at machine speed, triggered not just by
sentiment in a group chat but by algorithms
monitoring yield differentials, risk signals, or even
social media indicators in real time.

This is where the two analogies must be brought
together for credit unions. Blockbuster teaches that
an institution can misread its health if it evaluates
itself through the lens of a disappearing
infrastructure. Silicon Valley Bank teaches that, in a
new infrastructure, the balance sheet can become
structurally imbalanced at a speed that outstrips
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human decision-making and even regulatory
response. The first is a story of strategic
misalignment; the second is a story of kinetic
imbalance. Together, they describe the twin threats
facing community-based financial institutions in the
new physics of finance.

On the one hand, there is strategic misalignment
risk: a business model, product set, and operating
structure optimized for a world of branch-centric
distribution, stable float, slow-moving deposits, and
analogue governance. In such a world, pursuing
scale through traditional means—acquisitions,
mergers, incremental technology upgrades—can
appear sufficient. But if the underlying infrastructure
is shifting to real-time rails, open APlIs, high-density
transaction data, and agentic digital channels, then
the very assumptions that support net interest
margin, deposit stickiness, and member behaviour
are quietly eroding. A credit union can still appear
profitable, still report acceptable ROAA and NIM, yet
already be operating on top of an economic model
that is becoming structurally less viable as latency
falls and efficiency becomes a function of
computational reach rather than physical footprint.

On the other hand, there is kinetic imbalance risk:
the possibility that a balance sheet becomes
unstable not gradually, but suddenly, because the
velocity of deposit movement explodes. In such a
world, the core economic engine of credit unions—
the carry trade between low-cost, stable community
deposits and longer-duration lending—can be
bifurcated. Deposits that historically behaved like
slow, predictable, “sticky” funding can be
reclassified in practice as highly mobile, contingent,
and sensitive to external signals transmitted in real
time. The traditional art of asset-liability
management, built around carefully modelling
behavioural assumptions and repricing gaps under
stress scenarios, must now contend with the
prospect that large portions of the funding base can

move in hours, not months. The speed with which a
balance sheet can become mismatched—funding
gone, assets still in place, market values under
pressure, and hedges insufficiently dynamic—is
increasing. The trajectory is geometric.

For Canadian credit unions, this is not an abstract
concern. These are institutions that sit at the core of
regional economies and communities within each
province. They are often the primary or only local
providers of credit to households, small businesses,
and community organizations. Their deposits are, in
many cases, the accumulated trust capital of
decades of service. Their governance structures are
explicitly designed for long-term stewardship rather
than short-term speculation. They embody, in their
best form, a model of finance that is relational rather
than transactional.

This is precisely what makes the moment both so
risky and so full of opportunity. Unlike Blockbuster,
credit unions possess a set of enduring, non-
replicable advantages: a clear and lasting purpose
grounded in community wellbeing; strong local trust;
physical presence; intimate knowledge of their
members; and governance structures that, at least in
principle, favour long horizons and shared benefit
over short-term arbitrage. These are advantages that
neither large banks nor fintechs can simply copy or
buy.

However, these advantages must now operate
within an infrastructure whose behaviour has
changed. Trust, proximity, and purpose alone are no
longer sufficient to ensure resilience. In an
environment defined by real-time settlement,
programmable deposits, and algorithmic liquidity
flows, trust must be paired with computational
capacity. Human proximity must be augmented by
real-time visibility into the balance sheet, continuous
monitoring of liquidity, and dynamic, data-driven risk
management. Cooperative purpose must be



supported with modern architecture, strong cyber
defences, and a treasury and risk framework that can
respond at the speed at which funds now move.

In this emerging environment, the greatest danger for
credit unions is not that they will suddenly become
“worse” at being credit unions. The greater danger is
that they will be excellent at a model whose
underlying physics no longer holds. They may
continue to run branches well, serve members with
care, and deliver strong community programs while
operating on top of a deposit structure and liquidity
model that can be destabilized by forces they cannot
see in their existing dashboards. The unbearable
lightness of being in this context is a kind of
temporary buoyancy: decent performance not
because the modelis structurally future-proof, but
because the institution has not yet been fully
exposed to the real-time dynamics that define the
next decade.

The combined lesson of Blockbuster and Silicon
Valley Bank, then, is both a warning and an invitation.
The warning is that present-day indicators of health
are no longer sufficient; they must be reinterpreted
in light of the new physics of finance. The carry trade
is at risk of bifurcation. Net interest margin is
susceptible to compression and collapse if deposits
become hyper-mobile and yield-seeking. Balance
sheets can move from robust to precarious in days or
even hours if funding flows accelerate beyond the
institution’s capacity to see and respond. The
solvency of a community-based financial institution
can be threatened not by decades of
mismanagement, but by a combination of legacy
infrastructure and the sudden activation of high-
velocity behaviours.

The invitation, however, is that credit unions are
uniquely positioned to respond in a way that many
others are not. They can choose not to imitate banks
or chase fintech fashions, and they do not need to
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contort themselves into “bank-Llite” or “digital-first”
identities that dilute their core. Instead, they can
decisively reassert the essence of community
banking—community relevance, human proximity,
and trust-based economics—while intentionally
equipping that purpose with the computational
architecture the modern system requires: real-time
rails; advanced liquidity and interest rate risk
analytics; modern core and digital systems; strong
cyber defences; and the capacity to operate balance
sheets at the same speed at which value now
moves.

In short, the path forward is not to become a better
Blockbuster, nor to assume that what happened to
Silicon Valley Bank “could never happen here”
because of cooperative values or local relationships.
The path forward is to recognize that the underlying
physics have changed, to see in these analogies the
contours of the risks ahead, and to design a new
architecture of cooperative finance that preserves
what is irreplaceable about credit unions while fully
embracing the computational, real-time
infrastructure needed to protect their economics,
their balance sheets, and their role in the
communities they serve.

The crucial choice now facing credit unions, their
boards, executive teams, and regulators is therefore
not a simple binary between tradition and modernity,
independence and merger, or human connection and
digital capability. The real question is whether the
system will permit the forces of Techplexity and the
New Physics to erode the cooperative model from
the edges gradually, or whether it will create an
architecture of cooperation strong and resilient
enough to ensure community banking can thrive on
this radically transformed financial landscape.

Credit unions can and must reclaim their strategic
center, reinforce their essential community role, and
expand their computational and architectural
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capabilities, collectively anchoring local strength on
a shared, state-of-the-art backbone explicitly
designed for a world where financial dynamics have
permanently changed.

Setting the Stage: A System Caught Between
Eras

For over a century, credit unions in Canada have
embodied a simple yet profound idea: that finance
should be grounded in community and organized for
people, not for anonymous shareholders. This model
remained viable because the surrounding economic,
market, and regulatory environment was permissive.
Money moved slowly, providing a crucial 'float' buffer.
Information was geographically localized and
unevenly spread. Competition was mainly limited to
the immediate community. Risk built up gradually
and could be effectively managed through seasoned
judgment and local knowledge. In this environment, a
community-based financial institution, anchored by
sound credit skills, conservative funding, and strong
member relationships, could reliably earn a
reasonable return, build necessary capital, and
invest securely in its own future.

Over the past fifteen years, that foundational world
has dissolved, replaced by a real-time economy with
fundamentally different dynamics. The system's
initial, understandable response was to pursue
scale. Credit unions merged, centralized head
offices, collapsed duplicative functions, unified
brands, and built larger balance sheets. In
governance circles, this period is often described as
“rationalization” or “administrative consolidation”—a
clear, technical term for a significant and emotionally
costly restructuring of the cooperative landscape.

On the surface, this era achieved its stated goals.
Institutions became noticeably larger and

demonstrated increased administrative maturity.
They developed more advanced risk, finance, and
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human resources functions. They generally met
increasingly strict regulatory standards more
consistently, enhancing their ability to report, be
audited, and respond to supervisory expectations.
From an external, administrative perspective, the
system appears more robust, modern, and
professionalized.

However, a detailed examination of the underlying
economics reveals a troubling divergence. Return on
average assets (ROAA), which was historically stable
at 60-70 basis points for the sector, has steadily
decreased to a lower, more persistent range of 25-35
basis points for many major institutions. Operating
expense ratios, designed to decline through
consolidation, remain stubbornly high or have even
increased, driven by rising costs for technology,
compliance, and cybersecurity. Margins continue to
face pressure; liquidity has become more
unpredictable and volatile; and organic capital
growth is slower and more difficult to achieve. The
system has become larger in size but not in strength
of performance. It is more structurally consolidated
but not more resilient in operation. While
administrative consistency has improved, it has
failed to generate economic coherence.

This contradiction is the fundamental starting point.
The past fifteen years have seen administrative
consolidation, but importantly, not architectural
renewal. Credit unions have improved at being the
types of organizations they already were, just on a
larger, more standardized scale. Meanwhile, their
environment—the deep market infrastructure, the
technology base, members' real-time behavioural
patterns, the heightened regulatory expectations,
and the systemic nature of risk itself—has changed
in significant ways that no internal transformation
has managed to keep up with.

The next fifteen years, therefore, will not be
characterized by ongoing consolidation. Instead, they



will be shaped by a more challenging, more
significant, and ultimately more critical issue:
achieving architectural coherence in a financial
system that has already evolved into something far
more complex, real-time, and economically
unforgiving than the one for which credit unions were
originally created.

Where We’ve Been: Fifteen Years of
Administrative Consolidation

The strategy of administrative consolidation was, in
the context of the time, entirely logical. When fixed
costs increase, margins decrease, and regulatory
oversight becomes stricter, seeking operational
efficiencies through scale is the default approach.
Mergers aim to spread substantial overhead across a
larger asset base, eliminate redundant functions,
simplify complex governance, and create credit
unions capable of employing specialized staff and
more advanced enterprise systems. In a world where
the primary concerns are cost and compliance
management, this is a reasonable response.

Canadian credit unions embraced this model.
Dozens of smaller, locally oriented institutions
merged into larger entities with regional or provincial
reach. Central organizations scaled back their
capacities, focusing more narrowly on providing
essential payments and liquidity services for their
members and getting out of the business of providing
technology, human resources, consulting, and other
services for their members. Shared-service models
were extended and professionalized. In many ways,
this marked a necessary maturation of the system,
and the leaders supporting it responded logically to
the economic and regulatory conditions of the time.

However, economic realities have exposed the
fundamental limits of what consolidation alone can
achieve. Although the number of independent
entities decreased and their average size grew
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considerably, their financial performance did not
follow the expected pattern. Larger credit unions
generally did not enjoy consistently better returns on
assets; in many cases, they experienced a structural
decline. The high costs and complexity of integration
projects—such as updates to technology platforms,
branding harmonization, and the management of
deeply ingrained cultural differences—absorbed
much, if not all, of the anticipated synergies. The
inherent organizational complexity of the combined
entities often made future modernization efforts
more challenging, not easier. The expected
economies of scale were often offset, either partially
or entirely, by rising structural costs related to
technology maintenance, security, and specialized
compliance.

At the same time, the main engine of consolidation—
simply growing the balance sheet—proved to be a
rapidly diminishing source of competitive advantage.
Expanding assets in a world of structurally tight
margins and fierce competition does not guarantee
better economics; it merely amplifies the core
financial challenge. If each dollar of assets generates
significantly less profit than in earlier decades, then
increasing the asset base without fundamentally
rethinking the underlying business model will not
restore sustainability; it will, instead, increase
fragility. This is precisely the path the system has
been following.

In summary, the era of administrative consolidation
met its objectives: it created larger, more
standardized organizations. However, it did not
address the more urgent issue of overall structure.
While it improved internal consistency within credit
unions, it did not ensure they were better integrated
into the complex framework of modern finance. It
reduced function duplication but failed to close the
growing gap between traditional credit union design
and the real-time environment in which that design
now must operate.
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The Dual Drift: Scale, Digital-First, and the Loss
of Strategic Centre

To understand how this structural misalighment
developed, we need to examine how strategy has
been framed across the system over the past
decade. Credit unions have been pulled in two
strong, often opposing, directions simultaneously,
leading to a loss of a clear strategic center of gravity.

The initial focus has been on scale—the widespread
goal to “look more like a bank.” This involved
developing a broader range of products, engaging in
more complex commercial lending, expanding
regional presence, strengthening the corporate
infrastructure, and benchmarking against much
larger commercial institutions. The underlying,
unstated belief was that if credit unions could simply
grow large enough, the major structural risks and
rising costs they faced would naturally decrease. In
this view, scale was regarded as the main indicator of
resilience.

The second, equally compelling trend has been the
shift towards digital—an urgent need to “look more
like fintech.” Boards, executives, and members alike
embraced the market expectation that a modern
financial institution must deliver a high-quality,
seamless digital experience. This resulted in
significant capital investment in sleek mobile apps,
user-friendly online banking platforms, digital
onboarding processes, self-service features, and
ongoing interface updates. Institutions often stated
their goal to become “digital-first,” signalling a
commitment to meeting members wherever they are,
on any device they prefer.

Each of these strategic impulses contains a partial,
undeniable truth: scale is necessary for certain
functions, and digital capability is essential for
modern engagement. However, when pursued
together and without a clear understanding of the
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deeper structure of contemporary finance, these
twin forces created a Dual Drift: a structural shift
away from the traditional cooperative center of
gravity without reaching a new, stable economic
balance. By definition, credit unions cannot match
the scale of large banks, nor can they match the
unique technological focus of a pure fintech
company. Yet for years, they have been investing
valuable time, limited capital, and management
attention in an effort to imitate key aspects of both
models.

The digital-first nature of this shift is particularly
revealing and has led to a costly conceptual mistake
in both financial and opportunity terms. The system
generally failed to clearly distinguish between Digital
Banking and Digital Finance. Digital Banking mainly
concerns channels, interfaces, and interactions—the
look-and-feel aspects through which members
access and use services. Conversely, Digital Finance
concentrates on the underlying infrastructure,
protocols, data models, and clearing systems that
enable the actual transfer, settlement, and regulation
of value in the economy. The former exists on the
user-facing surface, while the latter manages the
core infrastructure underneath.

Crucially, much of the sector's digital investment has
focused mainly on appearances. Apps are cleaner,
websites are refreshed, and online forms are
digitized. However, the fundamental systems for
liquidity management, payments processing, data
stewardship, and enterprise risk remain rooted in
older models designed for slower, batch-based, end-
of-day environments. This creates a structural gap:
members can transfer money instantly on modern-
looking screens, but the institution behind them still
relies on core structures that require time, friction,
and stability that no longer exist.

The Dual Drift has therefore produced a paradox:
credit unions are more digital at the edge and more



consolidated at the center, but simultaneously less
stable and less economically secure at the core.
Their strategic center of gravity—cooperative,
community-based, purpose-driven finance—has
been dangerously overshadowed by costly efforts to
imitate external, incompatible models. To move
forward, the system must recognize that neither
scale for its own sake nor a channel-focused digital-
first transformation is sufficient. The real, defining
challenge lies deeper, in the architecture of modern
finance.

Techplexity: The Structural Condition of Modern
Finance

The modern financial system can increasingly be
understood through a single core idea: TechPlexity.
At Kootenay Savings, we have intentionally expanded
this term—inspired initially by economist Pippa
Malmgren—to describe a new structural reality: that
modern finance is no longer defined by individual
technologies, but by the emergent complexity that
arises when many technical systems, each complex
in its own right, become interconnected, recursive,
and mutually dependent. TechPlexity is not just “a
lot of technology.” It is the complexity that emerges
when every layer—cloud, data, cybersecurity,
payments, liquidity, modelling, credit, fraud,
compliance, regulatory telemetry—interacts with
every other layer in real time. The result is a system
whose behaviour cannot be fully understood by
examining any single component in isolation.

Critically, TechPlexity is not solely a product of
technology. It arises from the interconnectedness of
all technical components within a modern financial
institution—financial, regulatory, operational, risk,
and technological. Each area now features its own
intricate architecture: liquidity models, supervisory
logic, fraud controls, cloud infrastructure, data
governance, compliance algorithms, credit risk
engines, and payment rail integrations. While each is
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complex on its own, true transformation happens
only through their integration. When these layers
interact, they no longer function as isolated systems.
A policy change can alter code; a code update can
influence reporting; a reporting change can affect
liquidity; a liquidity shock can shift risk profiles; a risk
signal can prompt compliance responses. The
institution operates less like a machine and more like
a living, adaptive organism whose stability relies on
the coherence of its internal architecture.

To understand TechPlexity, we must recognize that
every discipline—not just IT—is now a technical
field. Modern finance has become inherently
computational, interconnected, and latency
sensitive. Technology and IT itself carry enormous
internal TechPlexity: cloud orchestration,
containerization, multi-cloud routing, API
management linking dozens or hundreds of vendors,
real-time observability across distributed systems,
DevOps pipelines that merge code deployment with
simultaneous security scanning, and incident-
response mechanisms operating at machine speed.
IT is no longer a support function; it is the credit
union's real-time nervous system, with every
function dependent on its availability, latency,
security, and coherence.

Treasury and Finance have also become highly
technical. Treasury now must operate increasingly at
the speed of near-real-time systems. Algorithmic
ALM involves stochastic modelling of behavioural
vectors, embedded optionality, and multiple
forward-looking rate paths. Dynamic margin
forecasting requires continuous data intake from
pricing engines, digital channels, real-time
payments, market data, and funding sources.
Liquidity management is now an intraday activity.
Settlement float is disappearing, real-time systems
have shortened the timing between outflows and
inflows, and every payment event can instantly
affect liquidity exposures. Treasury has transformed
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into an engineering function within a technical
infrastructure where external systems constantly
influence the institution’s liquidity, margin, and rate-
sensitivity positions.

Operations have experienced an equally profound
transformation. What was once manual and
procedural is now architectural. Hyper-automation,
workflow orchestration, and RPA layers integrate
with vendor APls, internal codebases, identity-
management utilities, AML screening systems,
digital channels, and the core banking platform.
Failover planning must consider not only internal
systems but also the resilience of vendor
ecosystems, many of which are complex and layered
TechPlexities in their own right. A change ina
vendor’s APl schema, a modification in
authentication logic, or a shift in a third-party’s
uptime posture can ripple across multiple
operational workflows simultaneously. Operations is
now the custodian of interconnected infrastructure
rather than the manager of individual processes.

Risk management has also evolved into a technical
discipline of integration. Modern ERM frameworks
rely on model inventories, machine-learning-based
anomaly detection, predictive analytics, data lineage
validation, adversarial testing approaches, fraud
analytics pipelines, and continuous surveillance
telemetry. The timeframe for risk has shortened;
detection, interpretation, and response occur
constantly. Cyber events can trigger liquidity risk;
credit risk can result from liquidity fluctuations; fraud
incidents can escalate into compliance problems;
operational failures can raise prudential concerns.
Risk is no longer just a reporting task—it's an active
sensing system woven throughout the organization.

Compliance and Regulatory Affairs have undergone,
and will continue to undergo, possibly their most
significant transformation. Compliance is now — and
will increasingly be — defined by technical literacy:

14

ISO 20022 semantic structures, open banking and
open finance schemas, continuous sanctions and
AML screening, automated identity verification, and
regulatory telemetry operating in real time.
Furthermore, compliance is becoming the main
interface through which regulators obtain real-time
prudential insights into the system. As real-time
payment rails reduce the time between transaction
initiation and settlement, regulators need a
continuous view of liquidity buffers, funding
mismatches, intraday cash-flow patterns, and
systemic settlement exposures. This shift means
that liquidity reporting, funding monitoring, and
treasury telemetry are evolving into real-time
functions driven by external TechPlexity—no longer
just periodic reporting obligations.

TechPlexity also changes IRRBB, the interest rate
risk in the banking book. In a traditional setting,
interest-rate movements were absorbed over
reporting periods. Today’s interconnected, latency-
driven environment causes rate changes to spread
instantly through real-time pricing engines,
behavioural models, funding curves, and product
optionality. This results in economic value (EVE) and
earnings sensitivity (NII) shifting within seconds.
IRRBB is increasingly a latency-sensitive risk,
influenced by the institution’s ability to quickly
interpret market signals as they happen.

Creditrisk oversight is undergoing a similar
transformation. Credit portfolios are evolving into
streaming data objects. Regulators will increasingly
demand continuous, real-time insights into portfolio
performance, concentration risks, PD/LGD updates,
and expected credit loss forecasts. Stress-test
perturbations will be conducted dynamically instead
of once a year. Expected credit losses will be
recalculated intraday as risk, behavioural, and
economic signals shift. As market infrastructure
develops, regulators like BCFSA will require an
aggregated, province-wide, real-time view of both



commercial and residential loan portfolios across all
credit unions—a macro-prudential, consolidated
tape. This will enable regulators not only to oversee
the stability of individual institutions (micro-
prudential oversight) but also to understand the
movement and risks of the entire system in real time
(macro-prudential oversight). Consequently, credit
unions need to develop systems capable of
continuously and reliably feeding such a system.

Governance and HR have also become deeply
technical domains. Boards must understand
architectural risk, dependency mapping, vendor-
chain exposure, cyber surfaces, latency patterns,
and the behaviour of real-time financial
infrastructure. HR must recruit and govern
specialized talent with capabilities in cyber, Al, data
science, liquidity engineering, cloud architecture,
quantitative modelling, regulatory telemetry, and
machine-learning governance. The governance of a
technical system is itself a technical act.

Fraud and security have entered a new era—a
“fraudemic.” Fraud is accelerating, becoming more
industrialized, and orchestrated across multiple
channels. Real-time payments shrink the detection
window, allowing attacks to happen within seconds.
Fraud prevention now relies on behavioural
biometrics, device intelligence, federated fraud
exchanges, network-based anomaly detection,
synthetic identity detection, and ongoing monitoring
across all platforms. Fraud is no longer just a
business-line issue—it has become a fundamental
layer of the operating system.

All of these domains and dimensions together form
the internal TechPlexity of a modern financial
institution. However, internal TechPlexity is only part
of the story. These internal systems now operate
within an even larger external TechPlexity—the
market infrastructure itself. Payments rails, open
banking networks, cloud ecosystems, fintech
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platforms, ISO 20022 semantics, tokenized deposit
architectures, and emerging blockchain settlement
layers will all inevitably interact with each other and
with the institution in real time. Banking and finance
have become a network of networks, and the
institution now acts as a node within a broader
technical environment.

This nested relationship—internal TechPlexities
operating within external TechPlexities—is the
new way to understand risk and performance.
Stability depends not only on internal controls but
also on how well the institution can align its internal
structure with the market's framework. This is where
Duplexity becomes the key operational principle.
Efficiency manages cost, stability, and predictability
in stable environments; latency governs reflex,
resilience, and adaptability in changing ones.
Efficiency focuses on the known; latency interprets
the emerging. In a real-time financial system, the
delay between signal and response determines
survival. Managing TechPlexity is therefore about
more than simplification—it's about
synchronization: aligning financial, regulatory,
operational, technological, and risk structures so
that liquidity, data, controls, cyber security,
governance, and trust move together. It calls for
credit unions to think like networks while acting as
communities—to integrate with the computational
speed of the external environment while grounding
decisions in shared purpose.

This nested Techplexity therefore produces emergent
behaviour: systemic interactions and failure modes
that cannot be fully predicted by examining individual
systems in isolation. A sudden change in external
settlement rules can immediately cause unexpected
internal liquidity stress. An update to a national
fraud-detection algorithm can disrupt legitimate
local transaction patterns. A new data standard
mandated by a payment scheme can ripple through
internal reporting, analytics, and complex risk
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models (see Figure 2). An outage at a third-party
cloud provider can cascade into operational issues
with serious regulatory, reputational, and financial
impacts.

TechPlexity is therefore both a risk and a revelation. It
shows how deeply technology, governance, and
purpose are linked. It elevates cooperative
institutions from mere intermediaries of money to
mediators of complexity—hbridging human intent and
machine execution, community trust and global
code, stability and speed. The financial system is no
longer a simple marketplace but a recursive,
constantly changing ecosystem of interconnected
TechPlexities. Credit Unions that succeed will be
those that design for consistency within this
environment—those that maintain their integrity
while operating continuously. These elements
explain why Techplexity is not just a temporary
concept but a fundamental reality: a system-wide
state where complexity does not just add up—it
multiplies; where risks do not just combine—they
spread; and where competitive success increasingly
depends on an institution’s ability to create
coherence across this dense, interconnected
technical infrastructure.

For boards and executives, this significantly shifts
the challenge. It is no longer just about “keeping the
systems running” or “investing in technology.” The

main challenge now is operating safely and
competitively in an environment where the
institution’s performance, risk profile, and economic
viability are shaped by the complex, real-time
interaction of internal and external Techplexity. This
is a fundamentally different operating context than
the one for which traditional credit union governance,
risk, and strategy frameworks were originally
designed.

The New Physics of Finance: Time, Liquidity, and
Margin Rewritten

When Techplexity becomes the dominant structural
condition, the fundamental physics of finance
undergoes a radical, irreversible change. By 'physics,
we mean the unchanging principles that govern the
behaviour of financial elements: the velocity of
money and information, the stability and 'mass' of
liabilities (deposits/capital), friction and latency
within clearing and settlement, and the energy
produced by yield (margin). The older, analogue-
focused environment was governed by a Newtonian
physics of finance, marked by stability and
equilibrium, where time served as a structural buffer.
The new environment is guided by kinetic physics,
characterized by real-time velocity, high energy
transfer, and continuous movement.

Community Banking at a Crossroads: Navigating the New Financial Landscape

The Problem: A System Under Threat
The Financial World Has

The slow, predictable “float era®
has been replaced by a real-time,
interconnected economy.

Economic Viability
is Eroding

_— ROAA: 25-35 bps
DOWN FROM STABLE
20805

A New Reality:
‘Techplexity’
Finance is now a dense web of

interdependent technologies,
creating complex, cascading risks.

The Solution: A New Architecture for Cooperation

Past Strategies Are No Longer Enough

Mergers and surface-level digital upgrades do not fix the core
architectural misslignment.

The Path Forward:
Federated 'Credit Union Clusters'
Independent credit unions sharing
a common, state-of-the-art
technical and operational
foundation.

Shared Infrastructure
Unlocks ‘Computational Scale’

This allows credit unions to be “intelligence large”™
even if they remain “asset small”

Figure 2 - Community Banking at a Crossroads
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At the core of this older, stable physics was the
traditional bank and credit union carry trade, which
served as the engine of Net Interest Income (NII) and
Net Interest Margin (NIM). This economic model
relied on a predictable, stable spread earned by
passively funding longer-term, lower-yielding assets
(like mortgages and commercial loans) with shorter-
term, (even) lower-cost liabilities (core deposits).
The stability of this carry trade was predicated on
deposit stickiness, asymmetric information
(members couldn't easily compare rates), and the
latency of money movement (the float). These
factors collectively suppressed the cost of funds and
ensured a durable, wide margin.

BRANCH TO BLOCKCHAIN
(2025-2035)
FLOAT
(Static Balance Sheet)
B
%
v
v
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Figure 3 — Branch to Blockchain

In the world of nested Techplexity, this economic
model is being systematically dismantled. Time
shrinks and vanishes. Deposits can be reallocated
and liquidated with a few taps on a smartphone
screen. Money can leave a credit union the very
same day a competitor advertises a better rate.
Payment obligations must be fulfilled instantly, often
within seconds. Information about comparative
offers, fees, and product features is transparent,

widely accessible, and continuously updated by
FinTechs, Big Tech, large banks, and Payment Service
Providers (PSPs).

The evaporation of float is a particularly crucial
factor. Float—the period of low-cost, implicit funding
generated by delays in the settlement process—
once acted as a hidden, assumed cushion for many
institutions. In a real-time payment environment, that
cushion is fundamentally removed. This is
significantly changing the relationship between
deposits and payments, as well as between lending
and liability.

Margins are also affected by new, rapidly changing
dynamics arising from this breakdown. The core
deposit structure is evolving. In this environment
rich with algorithms—especially as open banking
and open finance frameworks become
widespread—non-maturing deposits (which have
traditionally paid over 175bps less interest than
maturing deposits) are increasingly behaving less
like stable liabilities and more like marketable
securities. The price gap between maturing and non-
maturing deposits effectively vanishes as rate-
sensitive segments behave more like wholesale
funding. Balances are shifting rapidly and
significantly toward yield, challenging the traditional
idea of "core" or "sticky" deposits. The conventional
advantage for credit unions—deep local
relationships—still matters but now operatesin a
context where the predictability of funding costs has
been structurally weakened, and every basis point is
highly contested.

In this new kinetic physics, the traditional, stable
carry trade model that underpinned retail credit
union viability is dissolving. Any discussion of credit
union viability — and therefore resilience- must
therefore be centred on how to re-engineer a
dynamic, algorithmically managed carry trade. This
requires a fundamental repositioning of the treasury
function, the adoption of real-time liquidity tools, and
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the development of technical capacity to manage
deposits as dynamic liabilities in a high-velocity
market.

The emerging economics will rely not on passive
dependence on deposit stickiness but on the ability
to actively and technically rebuild the components of
margin in this highly dynamic, real-time economic
environment. This challenging task surpasses the
capabilities of architectures designed for a slow,
predictable world.

Mergers and Digital-First in this new era

Against the backdrop of the New Physics and
Techplexity, it becomes clear why the tools that
dominated the last era—mergers and a channel-
focused digital-first strategy—will (respectively)
either fail to deliver the expected, durable economic
uplift or fall significantly short of not just
expectations, but also the performance levels
needed to succeed at scale.

Mergers, at their core, are mechanisms aimed at
reducing duplication and achieving scale.
Importantly, they do not inherently result in superior
architecture. When two institutions, each burdened
with their own complex internal Techplexity, merge,
they combine that complexity. Systems need to be
integrated or phased out. Interfaces must be rebuilt.
Data must be carefully migrated and reconciled.
Policies need to be harmonized. Most challenging of
all, human systems—culture, process, and tacit
knowledge—must be integrated. These are multi-
year, resource-intensive, and management-
distracting efforts.

During this multi-year integration period, the external
Techplexity continues to evolve relentlessly. Payment
schemes require real-time processing. New, non-
negotiable regulatory guidelines come into effect.
Cyber threats intensify and evolve. Market
competitors launch their next-generation digital
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offerings. The merging institution is simultaneously
trying to realign its internal components while the
external environment shifts the rules of the entire
game. By the time the internal integration is declared
"complete," the architecture's target state may
already be outdated to the point of being critical.

Even when mergers succeed according to their own
administrative criteria—creating a larger, more
consistent organization—they rarely address the
underlying nested complexity. Instead, they often
resultin larger organizations with increased internal
Techplexity existing within the same external
Techplexity. While a larger size helps spread some
fixed costs, it also vastly amplifies the potential risks
associated with architectural fragility. Without a
thorough re-architecture of how the institution
connects and functions within the broader system,
mergers merely expand the old model—and all its
existing vulnerabilities.

Digital-first strategies are similarly restricted by their
structure. Investing heavily in digital channels alone
is like constantly upgrading the facade and entrances
of a grand building without properly reinforcing its
foundation for modern seismic conditions. Members
may access services more easily, satisfaction
surveys improve, and transactional friction can be
reduced. However, none of these enhancements
fundamentally change how liquidity behaves, how
margins are accurately determined, how risks
spread, or how external Techplexity interacts with
core internal systems.

In many cases, the digital-first approach can
paradoxically increase internal Techplexity by adding
new platforms, more vendors, and additional
integration points without simplifying the legacy
systems underneath. It can raise member
expectations forimmediate responsiveness and
speed that the existing legacy architecture cannot
reliably or safely support. Most importantly, it can



heighten operational risk by shifting more activity into
channels that are tightly linked to external
infrastructures—without ensuring the institution has
the real-time tools and systemic visibility to manage
those connections securely.

Neither mergers nor digital-first strategies are
inherently flawed; both have appropriate roles. But
neither, on its own or in combination, possesses the
capacity to resolve the profound architectural
misalignment that has emerged between credit
unions and the real-time, Techplex financial system
they now operate in. That misalignment can only be
effectively addressed by a radical rethinking of the
system's architecture itself.

Architectural Coherence: A Basis for
Performance and Risk

If Techplexity is the unyielding condition of modern
finance, and the New Physics is its consequence,
then architectural coherence is the essential,
systemic response. Coherence goes beyond simple
standardization or integration. It is the complete
alignment of systems, processes, data models,
governance structures, and strategic choices across
both the internal and external layers of the financial
environment.

Achieving architectural coherence means that core
systems, digital channels, payments infrastructure,
risk engines, and data platforms are intentionally
designed to operate as a unified system under the
specific, demanding conditions imposed by external
Techplexity. It requires that treasury and liquidity
tools are developed to dynamically simulate and
manage real-time, instantaneous flows, not just end-
of-day positions. It also necessitates that
cybersecurity architectures are continually informed
by how the institution’s close connections to external
networks create distinct, evolving pathways of
exposure. Additionally, it demands that regulatory
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reporting and internal risk dashboards seamlessly
draw from a shared data fabric that accurately
reflects both internal operational positions and
external market dependencies.

Coherence is not an outcome that can be achieved
simply by purchasing more tools or upgrading a core
system. It is achieved through deliberate, system-
wide choices about what must be shared,
standardized, centralized for efficiency, and what can
truly remain local to support community purpose. It
requires the cooperative system to acknowledge that
many of the new structural costs and advanced risks
faced by credit unions are fundamentally systemic,
not institutional, and must therefore be addressed at
a systemic architectural level. Furthermore, it calls
for a shift in governance perspective. Boards must
understand enough about architecture to ask
whether the institution’s fundamental design, not just
its strategy, is suitable for the current environment.
Risk committees must assess not only exposures but
also the adequacy of the real-time structures through
which those exposures are measured and managed.

In this context, architectural coherence becomes a
vital new foundation for performance. Return on
assets is no longer just a function of pricing,
efficiency, and credit quality; it now directly depends
on how effectively the institution’s architecture
allows it to safely earn margins in a volatile, Techplex
environment. Similarly, risk is no longer solely a
transactional or portfolio-level concern; it is an
emergent property of how internal and external
systems interact in real time. Institutions that
achieve coherence will have the structural capacity
to manage greater complexity with significantly less
additional cost and operational risk. Those that fail to
do so will find themselves stuck in an ongoing,
draining cycle of patching, fixing, and firefighting—a
cycle that consumes management bandwidth and
capital without building durable, future-proof
capabilities.
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For credit unions, this reveals a complex but crucial
reality: achieving the necessary level of architectural
coherence now surpasses the feasible economic or
talent capacity of most institutions operating alone.
The economics of investment and the specialized
technical expertise needed to build and maintain
such an intricate architecture do not scale well at the
level of a single balance sheet below, say, $10 billion.
Therefore, the solution cannot simply be to "do
coherence better” at the institutional level. Instead, it
requires a fundamental rethinking of where and how
coherence is created and maintained across the
cooperative system.

Credit Union Clusters: A Federated Architecture

for a Real-Time World

This is the pivotal moment when the concept of
credit union clusters becomes clear. A clusteris a
federated architectural model where multiple, legally
and strategically independent credit unions agree to
share a common, highly integrated infrastructure —
not just as an outsourced service or a loose, non-
integrated group, but as a jointly governed, unified
technical and operational foundation. In many ways,
a cluster can be seen as a shared operational fabric:
independent institutions, each with its own boards,
brands, members, and strategies, choosing to
operate on the same foundational infrastructure

because the realities of modern finance now require
a level of technical coherence that no single mid-
sized credit union can sustainably develop or sustain
alone.

Here's an analogy: a cluster is like a row of
independent houses built on the same reinforced
foundation. Each house remains uniquely designed,
decorated, and owned. No one loses their identity.
However, beneath, they share the same structural
platform—plumbing, power, and load-bearing
engineering—that makes the entire neighbourhood
stronger, safer, and more resilient. The foundation is
collective; the homes are individual.

This distinction is important because a cluster is not
a merger. The credit unions within it do not collapse
into a single entity, nor do they relinquish their
autonomy or community identity. They may never
merge. But by operating on a shared foundation—
shared core systems, shared operational
frameworks, shared payments and settlement layers,
shared data standards, shared cybersecurity
posture—the cluster naturally produces a level of
functional, architectural, and technical convergence
that makes collaboration easier, modernization
faster, and strategic alignment clearer.

UNIFI Cluster: Architecting the Future of Cooperative Finance
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While a merger is never the goal of a cluster, this
convergence increases the likelihood of a merger if it
ever becomes necessary—hbecause the institutions,
by design, have already begun moving in the same
technical, operational, and strategic direction (see
figure 4).

Crucially, clusters are emerging now because the
industry has entered the era of Techplexity—a dense,
interdependent, multi-layered technical
environment—and the era of the new physics of
finance, where performance depends on latency,
real-time connectivity, data orchestration,
algorithmic risk management, and end-to-end digital
coherence. These conditions make the traditional “go
it alone” model economically unsustainable, and the
traditional federations too shallow’. The cluster is
therefore introduced as a new strategic construct
because the moment demands it: an architecture
that preserves autonomy while enabling scale; that
protects local identity while unlocking collective
capability; and that allows credit unions to thrive in a
financial ecosystem defined not by size, but by the
coherence of their technical foundation.

Within a cluster, core platforms, payments
connectivity, ISO 20022 engines, real-time treasury
and liquidity tools, advanced cyber defence
capabilities, unified data platforms, Al analytics
layers, and sophisticated regulatory reporting utilities
are designed, built, and operated as shared, systemic
assets. Each participating credit union retains its
unique brand, local governance, direct member
relationships, and distinct strategic choices regarding
local products and lending. However, the immense,
collective burden of Techplexity is borne and
managed by the collective. The internal architectures
of the participating institutions are no longer entirely
bespoke; they are adapted to a shared reference

" For more information on this emergent reality, and how the
traditional ‘methods’ of credit union scaling are being inexorably
altered, see Appendix 3.
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model that is itself built explicitly to interface
coherently with the external Techplexity of the
broader market.

This model fundamentally differs from both
traditional administrative centralization and generic
shared services. It is not just a back-office co-op
loosely attached to outdated legacy systems. /It
reflects a core architectural decision to redefine
what it means to be a credit union operating within a
real-time financial system. It recognizes the
economic reality that individual institutions cannot
cost-effectively support a comprehensive set of
capabilities at the modern depth required — but that
the cooperative system, working together, absolutely
can.

Clusters enable credit unions to achieve several
critical things that are nearly impossible in isolation.
They can amortize the staggering cost of compliance
and risk utilities across multiple balance sheets.
They can invest meaningfully in state-of-the-art
cyber defence, threat hunting, and operational
resilience. They can maintain a current, fully
compliant payments infrastructure without each
institution having to negotiate and upgrade its own
complex integrations. They can build richer, cleaner,
and more unified data assets, making both advanced
risk management and genuine innovation safer and
simpler. Critically, they can concentrate scarce
technical talent, creating fulfilling roles and
competitive career paths that are attractive enough
to compete effectively in a tight labour market.

Perhaps most importantly, clusters are likely the only
genuine mechanism that allows credit unions to fully
align their surface-level digital banking efforts with a
truly robust, modern digital finance architecture.
Member-facing innovations no longer lag behind the
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underlying systems. The institution behind the
convenient app operates on an infrastructure
capable of confidently and securely managing real-
time flows, complex data, and external
dependencies. Digital banking, therefore, is
transformed from a costly fagade into a direct,
dependable reflection of architectural strength.

UNIFI: The New Architecture of Cooperation

In the current Canadian context, these architectural
imperatives are more than just theoretical. They are
gradually becoming a reality through the emergence
of UNIFl—an early-stage credit union cluster
specifically designed as an architectural response to
the economic and Techplexity challenges outlined in
this paper. UNIFI, therefore, rightly stands for “unified
financial intelligence.” It is intentionally positioned
not just as a new technology platform, noras a
covert merger vehicle. It is a sincere, structural
architectural response to Techplexity. Its main goal is
to develop and operate a sophisticated shared
infrastructure that enables participating credit unions
to connect with the macro-level Techplexity of real-
time rails, ISO 20022 ecosystems, cloud-native
services, and open-finance frameworks through a
transparent, federated micro-architecture.

Crucially, the cluster model introduces a powerful
element of strategic optionality. Participating credit
unions maintain full legal and strategic autonomy,
including their distinct brands, local governance,
member relationships, and strategic choices
regarding local products and lending. What changes
is the way they connect to and operate within the
broader financial system. The cluster model
recognizes that there can be a spectrum of
alignment: institutions can converge on shared
services (such as cyber defense or payments
processing) without giving up control of their core
systems, or they can pursue deeper convergence.
The more a cluster procures, develops, and deploys
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shared attributes—including technologies, technical
skills, and operating capabilities—the more
homogeneous the operating environments of the
participating credit unions become. This
convergence often centers on a common operating
system or architecture, such as The ROOTS system,
which provides a unified, load-balanced, hot core for
managing branch networks and transactional
capabilities.

The collective efforts to manage internal Techplexity
and coherently interface with external Techplexity
through shared, singular systems create an inevitable
and profound level of architectural homogeneity
across the independent entities. Shared, leveraged
investments in payments processing, advanced risk
analytics, cyber capacity, and unified data platforms
generate a level of capability that none could sustain
individually. This homogeneity, in turn, has a crucial,
often profound, implication for the system's
structural future. As independent credit unions share
a common operational architecture, data models,
compliance utilities, and technical staff
competencies, the systemic friction associated with
a traditional merger—the costly, multi-year,
resource-consuming process of integrating two
different core systems, data fabrics, and
administrative processes—is dramatically reduced.

Therefore, the cluster creates a significantly
smoother, accelerated glidepath to any future
merger. Mergers are no longer chaotic, high-friction
integration projects. Instead, they become the
architectural expression of the already achieved
homogeneity. A merger at this stage is the logical
completion of the architectural arc—a final
administrative step that formalizes the operational
and technical unity already established by the
cluster. The system can move from administrative
consolidation (the past) to architectural coherence
(the present cluster) to architectural merger (the
optional future).



UNIFl is a practical and viable prototype of the next
cooperative operating model (see figure 5). It clearly
demonstrates how architectural coherence can be
designed and maintained at the cluster level rather
than being unreasonably expected of each institution
individually. It offers a structured, positive avenue for
shifting the critical system dialogue from the
defensive question of “How do we survive as
isolated, fragile entities?” to the proactive, generative
question of “How do we thrive as a coordinated,
architecturally sound system?” The cluster provides
both the immediate viability needed to survive
Techplexity and the strategic flexibility for future
structural change, enabling autonomy until a
seamless, architecturally sound merger becomes the
best option.

Conclusion: Reclaiming our Center of Gravity

The Canadian credit union system stands at a
fundamental, inescapable threshold. On one side
stands the model as we have known it: locally
governed, deeply community-rooted,
administratively consolidated, digitally upgraded at
the edges, but critically structurally misaligned with a
financial system that now operates on an entirely
different physics. On the other side is a nascent,
emerging model that is only beginning to take shape:
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a system of autonomous credit unions connected
through a shared, coherent architecture, fully aligned
in their interaction with real-time financial
infrastructure, and structurally capable of delivering
modern, sophisticated services without ever
surrendering their local identity and purpose.

The essential transition from the first model to the
second is not a matter of gradual, gentle
improvement. It involves a profound architectural
decision and systemic dedication. The past fifteen
years, characterized by defensive strategies such as
mergers and digital renovation focused on channels,
were responses to immediate pressures of the time.
The next fifteen years will be shaped decisively by
Techplexity and the New Physics of Finance. In this
environment, scale without coherence will fall short.
A digital-first approach without a solid architectural
foundation will prove insufficient. Survival, let alone
success, will depend entirely on the collective
willingness to fundamentally overhaul the system’s
core.

The cooperative model remains viable, especially in a
global economy filled with mistrust, inequality, and
volatility. Managed by and for their members,
financial institutions are more essential than ever.
However, this noble idea needs a strong, appropriate
framework. The old, siloed, slow, and mainly
analogue system cannot support this at scale in a

The UNIFI Cluster: A Federated Operating System for Credit Unions
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real-time world. The new cooperation structure will
include clusters, federated utilities, shared
infrastructure, and jointly governed platforms such
as UNIFI. It will require leadership courage, systemic
innovation, and the understanding that some
previous tools—like mergers driven by momentum
and digital-first solutions—must be rethought and
improved. This new architecture offers community
banking the chance to withstand the shift to a real-
time economy and become stronger and more
aligned with its original purpose.

The main question facing the system is no longer
whether credit unions matter. They do. The key issue
is whether they will reshape their structure to fit the
world as it is today, rather than how it was in the
past. The answer to this architectural question will
shape the next phase of cooperative finance in
Canada and will decide if the core promise that built
the system can be upheld for future generations.

Appendices Overview & Framing

Canada’s financial system depends on a strong,
community-based network of institutions—
particularly in regions where the major banks either
do not operate or do not meaningfully serve the local
economy. In small and non-urban communities,
credit unions are not abstract financial
intermediaries; they are employers, engines of local
opportunity, and anchors of economic resilience. The
health of these institutions directly shapes the
prospects of the communities around them. Yet the
operating environment in which they must compete
is changing faster than at any point in the last half-
century. Payments modernization, ISO 20022, open
banking, real-time rails, and the early signals of
tokenized deposits are not simply technical
upgrades. Together, they represent the emergence of
a new end-to-end market infrastructure—one that
will redefine what it means to create margin, manage
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risk, and remain relevant in an increasingly real-time
financial ecosystem.

The purpose of this paper has been to elevate the
leadership conversation inside the Canadian credit
union system. These appendices are future-dated
illustrations, not speculative abstractions. They
depict a world that is already beginning to unfold—
slowly, unevenly, and often imperceptibly—but with
a level of inevitability that demands early
architectural thinking. This is the operating
environment credit unions will inherit, whether they
choose to prepare for it or not. And because the
traditional scale advantages of the large banks will be
amplified in a real-time, data-rich environment, the
credit union system cannot rely on historical
structures or the conventional merger playbook
alone. What is required now is a reframing of what it
means to be “meaningful” in the next generation of
financial services: not bigger for its own sake, but
architected to compete through computational
reach, low-latency decisioning, and shared
algorithmic capability.

The three appendices that follow are designed to
deepen, extend, and concretize the central thesis of
this paper: that the physics of finance in Canadian
retail banking are undergoing a structural, not
cyclical, transformation because of the new market
infrastructure now being engineered, deployed, and
increasingly used across the financial system. These
appendices function as a sequential illumination,
each one revealing a different, necessary layer of
understanding that boards, regulators, and
leadership teams must internalize in order to re-
architect credit unions for the market reality that is
now emerging. Collectively, they show that the
underlying architecture of retail banking is shifting
from a batch-based, settlement-lagged, low-fidelity
environment to a real-time, information-rich,
algorithmically negotiated financial universe. This
change in infrastructure drives a change in



information; and this change in information inevitably
drives a change in the strategic and operational
truths of the credit union system itself.

The first appendix introduces the architecture of the
external TechPlexity—the layered technology stack
that is forming the backbone of Canada’s future retail
financial environment. Itillustrates how real-time
payments, ISO 20022 data structures, open-banking
APIs, digital identity frameworks, algorithmic risk
engines, tokenized-value networks, and even early
blockchain settlement layers will ultimately stack
and interconnect. By laying out this external
architecture in visual and conceptual form, the
appendix makes clear that financial institutions will
soon be operating in a fully connected, real-time,
programmable, data-dense environment.
Understanding how this stack is arranged—how its
layers interact and where any institution must
connect—reveals why internal systems, treasury
models, pricing engines, product structures, and
governance frameworks must shift. This appendix
shows that the external environment is no longer
simply “technology evolving”; it is an entirely new
operating architecture that rewires the conditions
under which retail finance occurs.

The second appendix builds directly upon this
foundation by focusing on the informational
backbone of the new system: ISO 20022. It explains
why, under this emerging architecture, every
interaction becomes a transaction, and every
transaction becomes an informational asset. The
shift is not merely that payments move faster, but
that the shape, motion, and velocity of money itself
change—and when the nature of payments changes,
the nature of information changes. ISO 20022
structures every payment as a rich, atomic, self-
describing data object carrying purpose, context,
metadata, identity, and programmable instructions.
This informational density does not simply sit on top
of the system; it actively fuels the internal
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TechPlexity of any credit union—its pricing models,
liquidity models, balance-sheet engines, risk and
treasury analytics, segmentation frameworks,
product-innovation stacks, and personalization
algorithms. In this environment, information stops
being a by-product of transactions and becomes the
primary performance substrate of a modern financial
institution. This appendix shows that the new
physics of information, born from the new physics of
payments, fundamentally reshape what becomes
possible—and necessary—inside a credit union.

The third appendix completes the progression by
demonstrating the strategic implications of this real-
time, data-dense environment. Once it becomes
clear how the external infrastructure is being rebuilt
(Appendix I) and how the informational content of
transactions has fundamentally changed (Appendix
I), then several canonical truths that have long
defined credit union strategy reveal themselves as
increasingly misaligned. Traditional beliefs—such as
scale through mergers, efficiency through integration,
volume discounts through CUSOs, and technology
partnerships oriented toward reducing marginal unit
cost—are all artifacts of the old physics. In a real-
time, algorithmic, programmable environment,
advantage shifts decisively toward computational
reach over physical scale, architectural coherence
over institutional consolidation, information liquidity
over balance-sheet liquidity, federated operating
systems over traditional CUSOs, and continuous
algorithmic optimization over static efficiency gains.
The methods that once provided momentum now
risk becoming structural impediments. This appendix
therefore reframes the strategic landscape: the
system must reposition its assumptions, redesign its
operating logic, and re-architect its structures not to
become bigger, but to become alighed—to operate
natively within the new market infrastructure.

Taken together, these appendices provide the
conceptual and architectural bridge between the
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argument put forward in this paper and the strategic
necessity facing the credit union system. They show
that the external world is becoming real-time,
interconnected, and programmable; that information
is becoming richer, denser, faster, and more
consequential; and that the long-standing truths that
once guided credit union strategy no longer map to
the physics of the environment now emerging.
Ultimately, these appendices clarify why the sector
must re-architect itself—operationally,
technologically, financially, and organizationally—for
the new market infrastructure unfolding beneath it.

Appendix 1 - An illustration of how the future
Banking Stack might connect End to End

This appendix offers a more detailed look at how the
entire banking ecosystem is expected to connect and
operate as new layers of digital infrastructure come
online. While the interactions between branches,
core systems, and digital services are well
established today, the broader spectrum—ifrom
digital banking to real-time rails, real-time payments,
open banking, open finance, tokenized deposits, and
eventually blockchain-based settlement—remains in
various stages of development. The next three to five
years are likely to see the most significant
transformation of this architecture in a generation,
with tokenized value and blockchain settlement
potentially scaling up over a ten-year period. The
“Branch to Blockchain” graphic illustrates the
overall scope of this evolution, while the narrative
below predicts how these systems will become
more interconnected.

The modern financial system can best be described
as an emerging, comprehensive architecture—one
that begins with the traditional branch and extends
into a future of real-time, data-enriched,
programmable finance. This is not a static portrayal
of current operations; it demonstrates the operating
model that is forming as Canada prepares for real-
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time payments infrastructure, increases ISO 20022
adoption, implements open banking, and joins the
global movement toward digital assets and
blockchain settlement systems. What is now a
collection of separate systems will, over the next
decade, evolve into a single, interconnected digital
continuum.

At the foundation remains the core banking system,
still the central ledger for all deposit, loan, and
payment activity. Historically, the branch was the
primary interface to this environment. Transactions
were initiated by tellers and posted into the core
through controlled, time-buffered processes. The
system was intentionally slow and stable, producing
the protective float that defined the financial physics
of the twentieth century. This remains the anchor of
the system today—but it is being overtaken by a
more dynamic, continuously active technological
environment.

Digital banking marked the first major step toward
the future. Instead of human-mediated instruction,
members now initiate actions through mobile apps
and online platforms, pushing the institution into
real-time interaction whether its back-end systems
are ready or not. Digital banking became the
orchestrator and router for everything that follows.
Even today, this layer is becoming more
sophisticated, more API-driven, more risk-intelligent,
more event-based. Over the next three to five years,
this digital interface will evolve into the main
transactional gateway, not only for member
interactions but for third-party systems as open
banking comes online. The digital layer will
increasingly shape how value enters the institution
and how it is delivered outward into the broader
financial ecosystem.

ISO 20022, which already lives in many contexts,
provides the data structure upon which this future
architecture will operate. Over the coming years,



institutions will rely more heavily on ISO 20022’s rich
metadata to inform fraud analytics, automate
compliance, and power machine-driven decisioning.
Payments will no longer be simple instructions but
data-rich financial events that can travel seamlessly
across systems. This enriched data layer is what
makes real-time rails, open banking, and
programmable finance viable.

The next major structural shift will come with the
arrival of Canada’s real-time rail (RTR) and real-time
payments (RTP) ecosystem. Although still
forthcoming, the design principles—continuous
availability, instantaneous clearing, API-native
operations, and irrevocable settlement—are already
known. Once this infrastructure is launched, the
operational physics of banking will change almost
overnight. Institutions will need to perform risk
scoring, liquidity checks, and behavioural analysis in
milliseconds before releasing value. Fraud
interdiction must occur at the edge of the network,
within the digital channel, before the transaction
enters the rail. Settlement finality will compress from
hours to seconds. Over a three- to five-year horizon,
this transition will shift balance sheets from static
float to dynamic flow, heightening liquidity sensitivity
and accelerating both risk and opportunity.

As RTR and RTP infrastructure matures, open
banking and open finance will begin to expand the
digital perimeter of financial institutions. Although
not yet operational in Canada, the regulatory and
technical groundwork is being laid. Over the next
several years, members will authorize third-party
applications to access account data or initiate
payments on their behalf. This will transform digital
banking into a programmable front door—one where
people, software systems, business tools, and
algorithmic agents can all interact with a credit
union’s financial services. The institution will
increasingly become a node within a wider digital
finance network, moving beyond the closed
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architectures of the past toward a more
interconnected future.

The implications extend further throughout the
decade. Tokenized deposits—digital representations
of institutional money on permissioned
blockchains—remain experimental today but could
become viable components of the financial system
in five to ten years. They offer programmability,
auditability, and interoperability across platforms.
Smart contracts could automate settlement,
collateral adjustments, loan disbursement triggers,
insurance claims, or escrow functions without
manual intervention. These innovations will not
replace the core ledger but may complement it with
entirely new settlement pathways, especially in high-
value, cross-border, or conditional-payment
scenarios.

Beyond that horizon lies the possibility of blockchain-
based settlement networks becoming integrated
with traditional payment systems. Though a decade
away from widespread institutional adoption, the
basic architecture is foreseeable: financial
institutions could map ISO 20022 messages into
blockchain-native formats, allowing traditional
payments to settle atomically, securely, and globally.
Smart contracts could govern programmable liquidity
and automated reconciliation. Tokenized deposits
could interoperate with tokenized assets. A payment
initiated in a mobile banking app could, in time, travel
through RTR rails, convert into tokenized form, trigger
a smart contract, and settle on a blockchain—all
within a unified, seamless system.

This emerging end-to-end architecture will inevitably
reshape the nature of branches and business
operations. As more value movement shifts into real-
time digital channels, branches will evolve from
transaction-processing centers into advisory,
relational, small-business enablement, and trust-
anchoring hubs. Staff expertise will migrate toward
more complex financial guidance, small-business
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support, digital onboarding, fraud recovery, and
identity assurance—areas where human interaction
adds value that real-time systems cannot replace.
Operationally, the institution will reorganize around
continuous liquidity monitoring, real-time risk
management, and always-on digital service delivery.
The branch will remain vital, but its purpose will
change from processing transactions to
strengthening relationships, solving complex
problems, anchoring community presence, and
providing the human interface to an increasingly
instantaneous and computational financial system.

Thus, the “Branch to Blockchain” continuum is not a
snapshot of today’s infrastructure but a
foreshadowing of what is emerging over the next
decade. Itillustrates how the branch-based core of
the past will coexist with and eventually connect to
the real-time, open, programmable, tokenized
environment of the future. It shows how a community
credit union can remain rooted in trust and locality
while operating inside an increasingly instantaneous,
interconnected, and computational financial
ecosystem. Architecture is evolving from a world
defined by efficiency and delay to a world defined by
latency, real-time value movement, and continuous
liquidity flow. It is this forward arc—this shift from
static to kinetic finance—that the illustration
captures.

Appendix 2 - The Emerging Value of
Transactions

For the vast majority of their history, Canadian credit
unions have operated within a competitive frame that
they did not design. This inherited worldview taught
them that "scale" was a metric defined solely by a
balance sheet’s size. It dictated that winning required
ever-greater assets, more physical branches, a wider
product line, and massive capital reserves. Perhaps
most damagingly, it entrenched the belief that
efficiency—defined narrowly as cost reduction—
was the only viable survival strategy in a world where

28

larger institutions could relentlessly outspend,
outbuild, and out-tech their smaller counterparts.

This paper posits that a radically new reality has
overtaken this worldview. We are witnessing the
emergence of a "New Physics of Finance," driven by
the convergence of real-time rails, ISO 20022 data
standards, and algorithmic reasoning.

In this new era, "Techplexity” the compounding
density of technology, operational, governance, and
regulatory complexity—is not an existential threat. It
is the Great Leveller. The emerging market
microstructure does not reward the institution with
the largest balance sheet; it rewards the institution
with the lowest latency and the highest
"Computational Density." This transformation turns
the credit union’s size from a liability into a potent
strategic asset, provided they are willing to re-
architect their understanding of value.

I. From Plumbing to Nervous System: The Shift in
Value

Historically, the banking industry has treated
payments as a utility. In the legacy architecture,
transactions were simply the grease that made the
machinery move—moving paycheques, processing
mortgage payments, and clearing bills. While
necessary, they were rarely celebrated. They lived in
the back office, buried in arcane systems and batch
files, distinct from the "real" business of banking,
which was managing a static balance sheet of assets
and liabilities.

However, the architecture of retail banking is
undergoing a metamorphosis. As real-time rails
come online and ISO 20022 becomes the universal
language of finance, the status of a “transaction”
changes completely. In this emerging system,
transactions cease to be operational plumbing; they
become the institution's sensory nervous system.
They are the primary interface between the
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institution’s infrastructure and the "Market
Microstructure"—the atomic level of economic
activity occurring within the community.

To understand this pivot, we must distinguish
between the data credit unions have traditionally
hoarded and the data they must now weaponize.

For decades, credit unions relied on Yesterday’s Data
(The CRM View). Traditional Customer Relationship
Management (CRM) systems act as digital filing
cabinets. They are historical, structured, and largely
silent until queried. They tell you who a member is,
where they live, their age, and what products they
bought five years ago. While useful for demographics,
this data is static. It describes a state of being, not a
state of change.

By contrast, the new era is defined by Today’s
Algorithmic Data (The Kinetic View). Modern
transaction streams are kinetic. They do not describe
a state of being; they describe a state of action. They
capture velocity, volatility, frequency, and context.

Algorithmic data is only valuable when it is
interpreted. A raw transaction is noise; a transaction
processed through an Al layer becomes a signal. It
tells you not just that a member "has a loan," but that
their liquidity buffer is eroding at a rate of 5% per
week. This shifts the institution from managing
relationships based on history to managing
relationships based on real-time trajectory. This shift
is essential to retaining the Center of Gravity with the
member—ensuring the Credit Union remains the

primary financial hub rather than a secondary utility.

Il. The New Physics: Latency, Market
Microstructure, and Margin Defense

The engine driving this shift is the transition from
batch processing to continuous streaming. In the
legacy world, information moved in batch files,
meaning risk and opportunity were assessed in 24-

hour cycles. In the new world, information flows
continuously via Real-Time Rails (RTR).

Simultaneously, ISO 20022 transforms payments
from simple instructions (e.g., “Move $100 from A to
B”) into rich semantic containers that carry metadata
about purpose, context, and identity. This creates a
recursive coupling between the market and the
model—a continuous feedback loop where the
Credit Union perceives the market, adjusts its
models, and changes its stance to generate and
protect margin.

This integration transforms the fundamental models
of the credit union, directly impacting the protection
of Net Interest Margin (NIM):

1. Dynamic Risk Pricing (The Evolution of ECL)

Legacy credit models relied on lag indicators.
Financial institutions often waited for a missed
payment to signal distress. Real-time transaction
data feeds directly into Expected Credit Loss (ECL)
models. Instead of waiting for a delinquency, the
model detects changes in cash-flow velocity or
behavioral anomalies.

This allows for dynamic provisioning and granular risk
stratification. By accurately pricing risk in real time,
the Credit Union protects its margin from the erosion
caused by "average pricing" in a volatile market.
Suppose a credit union can detect a deterioration in
credit quality weeks before a bank's batch system
can. In that case, it can adjust its exposure or
intervene to save the loan, thereby preserving yield.

2. Forward Perturbation and Stress Testing

Transactions provide the raw material for Forward
Perturbation Stress Testing. By analyzing the flow of
funds across sectors, the Al can simulate forward-
looking scenarios (e.g., "What if construction sector
velocity drops 10%7?"). This moves stress testing
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from a regulatory exercise to a real-time operational
radar, ensuring capital resilience.

3. Liquidity Optimization

When plumbing becomes intelligence, treasury
becomes predictive. Models can assess the "quality"
of a deposit based on behavioral consistency. A
member with predictable flows represents higher
liquidity value than volatile "hot money." Accurately
pricing this liquidity is critical to maintaining a
competitive spread. By understanding the exact
microstructure of their deposit base, credit unions
can hold less idle cash and deploy more capital into
yield-generating assets, directly widening their NIM.

lll. The Decoupling of Scale: Computational vs.
Balance Sheet

The most critical insight of this new architecture is
that "Scale" has split into two distinct concepts. In
the analog era, these two were inextricably linked. In
the digital era, they have decoupled.

1. Balance Sheet Scale: This is the traditional
measure—assets under management, loan
book size, and capital reserves. This is where
mid-sized Banks (the $50B to $100B tier)
have historically crushed credit unions.

2. Computational Scale: The ability to process
information, run complex models, and
reason about data.

This decoupling is the credit union's historic
opportunity.

While a credit union cannot magically grow its
balance sheet to match a bank’s overnight, it can
achieve Computational Scale parity immediately
through shared infrastructure (such as UNIFI). By
pooling transaction data and intelligence across a
cluster, Credit Unions achieve Algorithmic Reach.
This effectively closes the gap with mid-sized
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Canadian banks. A bank with $50B in assets often
suffers from "diseconomies of complexity"—Ilegacy
mainframes, siloed data lakes, and slow-moving
bureaucracy. A credit union ecosystem that shares a
modern, cloud-native, real-time data layer can
process information faster and more intelligently
than a larger bank.

This creates a scenario where the credit union is
"Asset Small" but "Intelligence Large." It allows the
cooperative to make decisions with the
sophistication of a global bank while retaining the
agility and trust of a community partner.

IV. Strategic Advantage: The "Bionic" Defense

Techplexity exposes specific structural weaknesses
in both Big Banks and Fintechs that the architected
credit union can (potentially) exploit.

The Weakness of the Bank: Big Banks suffer from
significant diseconomies of scale regarding
information fidelity. While they have massive data
lakes, information loses nuance as it travels up the
chain of command. A Big Bank sees a "risk signal" in
a payment stream and its algorithm triggers a
generic, punitive response (e.g., freezing a card or
rejecting a loan) because it lacks context. It cannot
afford to "know" the customer individually.

The Credit Union Edge: An Algorithmic Credit Union
sees the same ISO 20022 signal but processes it
through a "local context" filter. Because the credit
union’s architecture is flatter and integrated, it can
combine National Signal + Local Knowledge. It
creates what we call, Algorithmic Intimacy. It can
distinguish between a risk and a life event, capturing
the loan the bank rejected, or saving the member the
bank alienated.

The Weakness of Fintech: Fintechs are masters of
user interface, but they lack the deep, resilient
balance sheet and the regulatory trust of a chartered



financial institution. They are often "features," not
"banks." When the economic cycle turns, they
cannot support the user.

The Credit Union Edge: A credit union possesses
the "full stack" of banking—deposits, lending, and
regulated trust—but now, via Techplexity, gains the
agility of a fintech. They win by being the Safe Harbor
that operates at the speed of a startup.

V. Conclusion: The Victory of Intelligence Over
Bulk

The emergence of this new market infrastructure
fundamentally rewrites the rules of engagement for
Canadian credit unions. We are moving from an era
of Economies of Scale—where the winner was
simply the heaviest fighter—to an era of Economies
of Computation—where the winner is the one with
the fastest reflexes and the clearest sight.

In this new environment, “size” is no longer defined
by the number of branches, the physical footprint, or
even the raw tonnage of the balance sheet. Size is
defined by computational reach: your ability to
sense what is happening in the market in real time,
process that information through sophisticated
models, and act on it faster and more precisely than
others. In other words, Techplexity does not reward
whoever is largest—it rewards whoever is most
architected for real-time algorithmic decision-
making. That capability is no longer the exclusive
domain of the big banks. With APIs, Al, and advanced
modelling now widely available, the question is not
whether credit unions can access these tools, but
whether they can design and govern an operating
model that uses them coherently and continuously.

The opportunity offered by ISO 20022 and Real-Time
Rails is therefore not just about “faster payments.”
It’s about the ability to separate an institution’s
intelligence from its physical size. Rich, structured
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transaction data streaming in real time across
payments and treasury systems allows institutions
to gain much deeper insights into the market
microstructure — including member behaviour
patterns, funding flows, pricing dynamics, and
emerging risks. When this data is captured through
APIls, integrated into Al-enabled models, and
managed by a shared algorithmic operating system,
even a relatively small credit union can achieve
results far beyond its traditional scale. In
computational terms, it can act like an institution
many times its actual size.

By adopting a shared, algorithmic operating model,
credit unions can close the capability gap with mid-
sized banks. They can utilize superior data velocity to
protect Net Interest Margin—re- pricing risks and
opportunities continuously instead of waiting for
quarterly reports and committees to meet. They can
forecast risk before it occurs and capture
opportunities before competitors even become
aware, because their models are integrated directly
into the payments grid, the funding stack, and the
balance sheet in real time. In this way,
computational reach becomes the new measure of
scale: the breadth and depth of markets, members,
and risks that your algorithms can “touch,” interpret,
and respond to in milliseconds.

This is also where latency begins to trump traditional
notions of efficiency. For decades, efficiency has
meant doing the same things with fewer people,
fewer steps, and lower unit cost—important, but
fundamentally backward-looking and static. Ina
Techplex world, the performance attribute that
matters most is latency: how quickly you can detect
a change, recompute your position, and take action.
Low latency in risk pricing, liquidity management,
and member engagement generates new economic
value that simply does not exist in a slower system.
That value shows up as defended or enhanced NIM,
better risk-adjusted returns, and higher ROAA—not
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because you are bigger, but because you are quicker
and more precise.

Crucially, this new finance physics is one where
APIs, Al, and advanced algorithmic modeling are
inherently accessible to credit unions of all sizes—
provided they are designed correctly. A federated,
shared operating system can offer industrial-grade
Techplexity capabilities—such as real-time ALM,
predictive credit analytics, dynamic pricing engines,
and hyper-personalized service—to local institutions
with $1-3 billion in assets just as easily as to those
with $50 billion. When built this way, the traditional
size disadvantage becomes less important. Credit
unions are not being asked to improve at the old
game; they are being invited into a new game, on a
new field, where computational reach defines
success.

This is the ultimate defence of the cooperative
margin in a digital world: leveraging technology to
create a level of Computational Scale that renders
the traditional balance sheet advantage of the banks
increasingly less relevant. If credit unions embrace
this architecture—if they organize around real-time
data, low-latency decisioning, and shared
algorithmic capability—they can do more than
simply protect their NIM. They can generate returns
on average assets that may exceed historical norms,
precisely because they are better positioned to
transform local knowledge and member intimacy
into continuous, data-driven economic advantage.

In that world, the surplus generated by superior
computational performance does not disappear into
distant shareholders. It can be reinvested into the
credit union itself—strengthening capital, funding
further technology and talent—and into the
communities credit unions exist to serve. The gains
from this new form of scale are not abstract; they
become tangible in the form of sustained margin,

32

resilient ROAA, stable employment, local
investment, and member benefits.

Designed and governed in this way, Techplexity does
not mark the end of the cooperative model—it marks
its renewal. It allows credit unions to stop playing a
game of brute force they are destined to lose, and
start playing a game of speed, precision, and
intimacy they are uniquely architected to win.

Appendix 3 - The New Physics of Finance,
TechPlexity, and the Four Truths Rewritten

The retail banking sector is entering a new era where
the laws of finance—the fundamental rules
governing how financial institutions earn profit—are
being rewritten in real time. For over a century, credit
unions grew and maintained relevance within a
stable, friction-heavy environment where the carry
trade—collecting deposits at one rate, lending at a
higher rate, and capturing the margin—was
predictable, defensible, and supported structurally
by settlement delays, behavioural lags, and
transaction cycles measured in hours or days. As a
result, scaling meant expanding the balance sheet:
more deposits, more loans, more branches, more
assets. However, the advent of real-time
infrastructures, open-data protocols, instant liquidity
mobility, agent-based commerce, ISO 20022
transaction insights, and highly connected market
systems is dismantling the carry trade into its
fundamental parts. Profit, previously earned through
size and stability, is now earned—or lost—in
milliseconds.

This division of the carry trade signals the emergence
of TechPlexity: a dense, always-on, computationally
demanding operational environment where credit
unions must continually interact with an external
market infrastructure that operates at machine
speed. In this new realm of finance, what must grow
is not the balance sheet, but the computational



power needed to understand, optimise, and defend
the balance sheet. NIM compression is therefore not
a temporary obstacle; it is a fundamental outcome of
a system where the external infrastructure functions
faster than any traditional internal response. This
creates a significant strategic priority: the future
success of credit unions will depend more on their
architecture than on their asset size. The unseen
technological foundation—the data models, API
frameworks, real-time risk engines, liquidity sensors,
and algorithmic decision-making systems—
becomes the new key to maintaining margins.

This shift overturns the traditional idea of credit union
growth, especially inorganic growth through mergers.
In the past, mergers boosted relevance by combining
assets, boosting operational efficiencies, and uniting
overlapping functions. But this approach assumes a
slow-moving environment where systems can be
assembled gradually, processes standardised, and
cultures merged over time. That approach fails in a
fast-paced environment where the carry trade itself
operates in real time. Future mergers won't focus on
integration; they'll focus on redesign and re-
architecture. The strategic worth of a merger is no
longer the size of the combined balance sheet, but
the ability to redesign the combined entity so its
underlying architecture can operate at the speed of
market infrastructure. Growth is shifting from merely
combining balance sheets to fundamentally
reworking the technical foundation that enables the
balance sheet to function effectively.

The second truth being challenged involves CUSOs.
For many years, CUSOs provided value through
shared services—centralized operations, pooled
back-office functions, and common administrative
platforms. However, shared services only scale
work, not computation. In the new landscape of
finance, what truly matters is the ability to distribute
marginal-cost computational capability across the
system. When a credit union develops or acquires a
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powerful capability—such as machine-learning
credit scoring, real-time AML engines, adaptive
treasury models, or digital onboarding intelligence—
it can use it internally and offer it to others at
marginal cost. This shifts the approach from “sharing
a service” to “scaling a skill.” Only a network of
institutions can do this because only a network
creates the federated architecture that enables each
institution to both contribute to and benefit from a
shared pool of high-frequency, computation-
intensive capabilities.

The third truth relates to technology procurement.
Legacy procurement focused on volume discounts
and unit-cost savings: technology was viewed as a
cost centre. However, in the new finance landscape,
technology is no longer merely a support function; it
serves as the interface to the carry trade itself.
Activities such as pricing, liquidity management,
fraud detection, behavioural modelling, onboarding,
credit decisioning, and product personalization—
everything influencing margins—are now
computational functions. The strategic advantage
lies not in purchasing technology more cheaply but in
forming technology partnerships that integrate the
credit union into the broader TechPlexity stack. These
partnerships expand the institution’s connectivity
into real-time payments, tokenized deposits, open
finance protocols, behavioural data networks, and
programmable value layers. While discounts reduce
costs, partnerships build capabilities.

The fourth truth concerns the shift from efficiency to
latency. Efficiency rewarded standardized
processes, stable volumes, and cost controlin a
slow world. But efficiency does not win in a market
where rate changes propagate instantly, liquidity can
shift in minutes, credit signals update continuously,
and fraud patterns evolve in real time. Latency—
speed to sense, compute, and act—becomes the
driver of margin. The credit unions that can compute
in harmony with the external market infrastructure
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will defend NIM; those that cannot will see it eroded
automatically. Latency is not created by process
redesign—it is created by architectural redesign. It
requires event-driven systems, real-time data
ingestion, automated decisioning, continuously
updated models, and embedded intelligence across
every operating function.

Taken together, these four revised truths—mergers
shifting from integration to architecture; CUSOs
evolving from shared services to marginal-cost
capability distribution; technology moving from
procurement to partnership; operations transitioning
from efficiency to latency—compose a coherent
narrative: the centre of competitive advantage has
shifted from the balance sheet to the architecture
that manages it. The hidden infrastructure is now the
performance. The computational foundation is now
the strategy. The external market framework is now
the terrain where margins are won or lost.
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And this is why the future belongs to clusters,
especially the UNIFI Cluster. Clusters are the only
frameworks capable of expanding computational
capacity across multiple institutions without forcing
consolidation. They preserve autonomy while
fostering coherence. They allocate specialisation
while enhancing collective intelligence. They serve as
the architectural backbone credit unions need to
connect into the emerging real-time retail banking
system. In a world where margin is no longer a given
but must be continuously engineered, UNIFI is more
than just a partnership model — it is the operating
system that restores credit unions' ability to survive
and thrive within the new realities of finance.
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