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The COVID-19 pandemic demonstrated that scientific knowledge alone cannot prevent
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analysis extends beyond pandemic preparedness to illuminate why coordinated responses
fail for climate change, Al safety, biodiversity loss, and other existential challenges. The
work-logic cascade framework provides a systematic approach to understanding and build-
ing the organizational infrastructure needed for effective global coordination. The pro-
posed institutional designs --- Virodefense Olympics and ResearchCity --- offer practical
pathways toward maintaining readiness for complex challenges that require sustained, co-
ordinated action across multiple organizational levels.
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Abstract

This paper extends the SGIR pandemic modeling framework presented in Matheo-b19 to ad-
dress institutional and infrastructural challenges. We analyze why coordination failed during
COVID-19 through work-logic cascades — organizational frameworks analogous to molecular
signal transduction that show how individual decisions about virus defense amplify through
social structures. The cascade analysis reveals that pandemic defense is fundamentally a
logistics problem: biological knowledge for reducing transmission existed early, but organiza-
tional infrastructure for translating knowledge into coordinated action did not. We propose
Virodefense Olympics as annual competitive exercises to maintain pandemic readiness, and
ResearchCity as distributed research infrastructure addressing multiple existential challenges.
The $8-per-person funding design ensures global accessibility and independence from spe-
cial interests. This institutional framework addresses the governance challenges that prevent
effective responses not only to pandemics, but to all existential threats requiring coordinated
global action.
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This floor copy is an early 2020-vision MockupModel (released as mmv5; the HELL source
was mmv2). The main text below is less refined than its companion study Matheo-b19 —
it sketches the work-logic-cascade vision rather than fully developing it. The 2020 figures,
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by contrast, are at full quality. For the figure core, the original 32-page write-up, and more
on this paper’s status and the first appearance of ResearchCity in the series, see Supple-
mentary Info — floor pour below.

1. Introduction

The SGIR pandemic modeling results presented in Matheo-b19 demonstrate that coordi-
nated non-pharmaceutical interventions (NPIs) can produce dramatic reductions in pandemic
spread — in some scenarios, 60-fold improvements over uncoordinated responses. Yet coor-
dination failed spectacularly during COVID-19. This paper addresses three critical questions
that extend beyond the core epidemiological modeling: (1) Why did coordination fail dur-
ing COVID-197 (2) How do the underlying coordination failures connect to broader existential
challenges? (3) What institutional infrastructure would enable reliable coordination for future
pandemics and other global threats?

Our analysis reveals that pandemic defense is fundamentally a logistics and coordination
problem rather than primarily a virology problem. The biological knowledge for reducing vi-
ral transmission — through Shed, Decay, and Catch rate modifications identified in the SGIR
framework — existed early in the pandemic. What was missing was organizational infrastruc-
ture to translate that knowledge into coordinated behavior change across diverse populations
with different trust levels, information sources, and material resources.

2. Work-Logic Cascades: Why Coordination Failed

The Scenario 2 results in Matheo-b19 show that coordinated NPIs can produce a 60-fold reduc-
tion in pandemic infections. But coordination failed spectacularly during COVID-19. Our anal-
ysis attributes this failure to breakdowns in work-logic cascades — organizational frameworks
analogous to signal transduction cascades in molecular biology that show how individual de-
cisions about virus defense amplify through organizational levels to produce population-level
effects.

21 The Cascade Framework

Figure b20-form-worklogic-mmv5-fig01 presents the work-logic cascade framework,
showing how decisions cascade across multiple organizational scales: from personal decisions
about mask-wearing and hygiene (the “last line of defense”), through household and work-
place practices, to community-level coordination and national policy. At each level, the logic of
virus defense interacts with pre-existing social structures — rule-making environments, trust
levels, information quality, and resource availability.
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The cascade can amplify good decisions when coordination succeeds, or dampen them when
trust breaks down or information is unreliable. A key insight from this analysis is that pan-
demic defense is a logistics problem, not primarily a virology problem. The biological knowl-
edge for reducing Shed, Decay, and Catch rates existed early in the pandemic. What was miss-
ing was the organizational infrastructure to translate that knowledge into coordinated behavior
change.

2.2 The MAPK Analogy

The work-logic cascade design was directly informed by prior research on MAPK sig-
nal transduction cascades. Figure b20-form-worklogic-mmv5-fig02 presents the
molecular-to-social mapping that guided this framework development.
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Panels A-C show stochastic simulations of a three-level MAPK cascade: a weak input signal at
Level 1 produces increasingly sharp, switch-like outputs at Levels 2 and 3. This signal amplifi-
cation is the key property that makes cascades powerful. Panel D shows how wiring between
cascade levels determines whether signals are amplified or attenuated.

Panels E-G map this molecular framework onto the human decision landscape, identifying four
behavioral states (Block, Trap, Rush, Best) at each cascade level and the probability conditions
under which messages propagate through the cascade.

The analogy is precise: just as molecular signal transduction cascades can amplify a few sig-
naling molecules into a cell-wide response, work-logic cascades can amplify individual de-
cisions about virus defense into population-level behavioral change — if the “wiring” (care,
hope, trust in work-logic cascades) is functional.

At the time (mid-2020), it was deemed unnecessary to translate this work-logic cascade into
an actual Evolvix simulation, because the MAPK simulations had already demonstrated that
corresponding molecular models exhibit switch-like behavior given the necessary parameters.
However, measuring human motivational parameters remains a major challenge that would
require sustained research infrastructure.

2.3 Rule-Making Environments and Decision Landscapes

The cascade framework identifies four broad types of rule-making environments that shape
work-logic cascades at every organizational level:

- A1 No Law: Brute force wins, yet all lose — even the strong, since Al environments are
fundamentally inefficient.

- A2 Bad Law: Often better than none (when reflecting good law principles), but can be
equivalent to no law or worse when poorly designed.

- A3ldeal Law: Provides the fastest way to predict good decisions (e.g., standardized traffic
rules), but as Aristotle proved, law cannot cover all cases.

- A4 EpiEYEkeia: Gentle, kind, reasonable equity justice that adds posterior likelihood con-
cepts from statistics to learning each situation before deciding with Aristotle’s epieikeia.

At each cascade level, four mental states shape decision-making: Block (fear-mind: analysis
paralysis), Trap (fake-mind: speed over safety), Rush (defy-mind: refuses to learn), and Best
(edge-mind: narrow balance of courage and learning). The Titanic disaster illustrates how
Rush-state decisions cascaded through multiple organizational levels to produce catastrophe
— a pattern that recurred during COVID-19.

2.4 Information Flow: Places of Reasoning

Figure b20-form-worklogic-mmv5-fig03 presents a framework for organizing informa-
tion flow to reduce the chaos that hampers pandemic response.
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The key insight is that unstructured information flows (“info-jungle”) are slow, costly, and
error-prone, while typed Places of Reasoning (PoR) that declare their reasoning standards
and link to evidence can dramatically cut the cost of fact-checking and quality control. This
structured approach is essential for coordinated pandemic response where decisions at many
cascade levels must be made rapidly and reliably.

3. From Pandemic to All Existential Challenges (2020-2026)

The six-year gap between initial simulations (2020) and publication (2026) was not idle time.
It was consumed by a discovery that fundamentally changed the scope of this work.

3.1 The Generalization Discovery

While analyzing why pandemic coordination failed, it became clear that the same cascading
work-logic failures that prevented effective COVID-19 response also undermine responses to
every other existential challenge: climate change, biodiversity loss, Al safety, nuclear risk, an-
tibiotic resistance, soil erosion, water security. In each case, the biological or physical knowl-
edge for addressing the problem exists, but the organizational infrastructure for translating
that knowledge into coordinated action does not.

This generalization is documented in detail in OL5b — a 28-page letter to the UN
Secretary-General which identifies seven categories of existential risk (“7 Death Urn Incin-
erators”) that share the same structural failure pattern: cascading work-logic breakdowns
across organizational levels, compounded by information overload that prevents warnings
from reaching decision-makers.

3.2 The Governance Problem

Extending work-logic cascades to multiple existential challenges immediately revealed a
deeper challenge: who governs the infrastructure? Any global research institution power-
ful enough to coordinate existential-risk responses is also powerful enough to be captured by
special interests, corrupted by internal politics, or paralyzed by its own bureaucracy.

This recognition led to extensive work on fundamental governance challenges that any such
institution must solve before it can function reliably. This work culminated in a mathemati-
cal framework for governance — presented in the Matheo paper series — that addresses the
structural conditions under which coordinated action remains gentle, kind, and reasonable
over the long term for all affected sides, including the weakest.

Work-Logic Cascades for stopping a Pandemic 10 CC-BY 4.0, Jonah License
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3.3 The Jonah Problem: A Personal Confession

The irony is not lost on the author: like the biblical Jonah, who slept in the hold of a ship
while a storm raged, the author had the tools to address the pandemic crisis but did not
deploy them in time. The delay was not caused by laziness but by the conviction that releasing
alarming pandemic numbers without offering a constructive path forward would amount to
fear-mongering — and the constructive path (ResearchCity, work-logic cascades, governance
framework) required years of development that could not be shortcut.

Whether this conviction was wise or whether the pandemic paper should have been pub-
lished immediately in 2020 — accepting the risk of fear-mongering in exchange for earlier
public benefit — is a question the author cannot answer with certainty. The work-logic cas-
cade framework itself predicts that this type of delay (Block state: too many details to test,
unable to act) is one of the four failure modes at every cascade level. Acknowledging this
failure mode in oneself is part of the framework’s self-testing design.

4. Institutional Solutions: Virodefense Olympics and ResearchCity

The pandemic modeling and work-logic cascade analysis motivated two institutional concepts
designed to address the coordination failures identified above.

4.1 Virodefense Olympics

Virodefense Olympics are annual, competitive, gamified training exercises designed to build
and maintain the organizational muscle for coordinated virus defense before the next pan-
demic arrives. Just as fire drills prepare buildings for emergencies and military exercises main-
tain readiness, Virodefense Olympics would maintain society’s capacity for rapid, coordinated
NPI adoption.

The competitive element — between teams, cities, or nations — provides motivation, while
the annual recurrence prevents the institutional amnesia that leaves societies unprepared
when decades pass between major pandemics. These exercises would test and strengthen
work-logic cascades at all organizational levels, from individual behavioral change to interna-
tional coordination.

4.2 ResearchCity: Distributed Global Infrastructure

ResearchCity represents a distributed research infrastructure organized around work-logic
cascades, where dedicated units (stadia) each address a specific existential challenge as
a global public service. The virodefense stadion (STa2-WWV) would organize Virodefense
Olympics; an Evolvix stadion (STa1-EVX) would maintain and develop the modeling infrastruc-
ture; other stadia would address other existential challenges identified by the 7DUI analysis.

The organizational challenge of scaling such infrastructure requires careful attention
to information flow. The Places of Reasoning framework (Figure b20-form-work-
logic-mmv5-fig03) provides a systematic approach to organizing information flow, reduc-
ing chaos, and improving the quality and speed of decision-making across cascade levels.
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The detailed institutional design for ResearchCity — including governance structures (epioc-
racy), funding mechanisms, accountability systems, and a proposed UN Mandate — is pre-
sented in OL5b and subsequent documents.

5. Funding Design: The $8 Principle

Any institution organizing Virodefense Olympics must confront an uncomfortable reality: enor-
mous levels of mistrust in organized medicine — and especially medical for-profit companies
— mean that conventional funding would undermine the very trust that such Olympics are
designed to build.

This challenge led to the concept of independent crowd-funded research stadia, each running
its own public campaign inviting contributions of at most approximately $8 per person per
year — roughly two cents a day.

5.1 The Rationale for $8

This cap is not arbitrary. It is deliberately calibrated to be accessible even at the median
income of the world’s poorest countries. The design intent is that everyone — including the
poorest of the poor — can contribute their share toward an institution that is audited to work
for everybody, including the weakest. The cap simultaneously keeps large corporate donors
at arm'’s length, ensuring fiduciary responsibility toward the global public rather than toward
special-interest shareholders.

This echoes a principle as old as recorded ethics: a small contribution freely given by someone
who has almost nothing can matter more than a large contribution from someone who will
never miss it — because the former represents genuine commitment while the latter may
represent mere convenience. The design ensures that the institution’s accountability runs
toward the many, not the few.

5.2 Access and Transparency Mechanisms

Those with greater means are invited to sponsor access for others who cannot yet participate
— effectively buying in on behalf of the two-thirds of the world’s population who lack the
infrastructure (credit cards, bank accounts, internet access) to contribute directly. The trans-
parency mechanisms needed to make this work reliably are themselves a research challenge,
addressed by the governance framework described in the Matheo series.

6. Lessons for Evolvix Modeling Language Design

The declarative Evolvix syntax used in the companion pandemic modeling work (Matheo-b19)
demonstrates the potential of domain-specific languages for biological modeling. Without
the simplifications introduced by this Evolvix prototype, the PandemicSociety101 model would
have been far more difficult to construct and modify.

The Evolvix mission — simplify accurate modeling with a long-term stable, extensible, humane
computer language for biologists — and its vision — improve responsible decision-making
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worldwide by modeling uncertainties, values, and logics — are both directly relevant to pan-
demic preparedness.

6.1 Architectural Challenges Revealed by Pandemic Stress

However, using Evolvix during an active pandemic revealed important design limitations.
There are numerous instances where general-purpose multi-paradigm programming con-
structs would have made the code substantially more readable. The key challenge is that
in biology, almost everything is uncertain to some degree. Making this biouncertainty — in-
herently foreign to digital systems — a first-class citizen in the language is essential but archi-
tecturally demanding.

Working on Evolvix design while an active pandemic was unfolding revealed a series
of architectural flaws that must be addressed to produce a version deserving the label
“pandemic-grade” It proved impossible to anticipate the needs of pandemic-stress model-
ing without experiencing that stress.

6.2 Infrastructure Requirements for Tool Development

This observation provides a crucial lesson for pandemic preparedness: the tools needed for
the next pandemic must be developed and stress-tested before the crisis, not during it. De-
veloping such common-goods infrastructure requires sustained focus over many years — far
longer than typical university research material retention periods (~7 years) or grant cycles.

This observation further motivates the ResearchCity concept: a dedicated Evolvix stadion
(STa1-EVX) working alongside the virodefense stadion (STa2-WWV) would provide the insti-
tutional continuity needed to evolve a pandemic-grade modeling language over the decades
required.

7. Conclusions

The analysis presented in this paper extends the SGIR pandemic modeling framework into
institutional and infrastructural dimensions. Three key insights emerge:

First, pandemic defense is fundamentally a logistics and coordination problem. The biological
knowledge for virus control existed early in COVID-19, but organizational infrastructure for
coordinated implementation did not. Work-logic cascades provide a systematic framework
for understanding and addressing these coordination failures.

Second, the coordination failures that undermined pandemic response are not unique to pan-
demics — they represent a general pattern affecting all existential challenges requiring coor-
dinated global action. This recognition motivated the development of governance frameworks
and institutional designs that address the broader class of coordination problems.

Third, effective solutions require sustained infrastructure development over decades, not
crisis-driven responses. The Virodefense Olympics and ResearchCity concepts provide practi-
cal pathways toward building and maintaining the organizational capacity needed for coordi-
nated responses to complex global challenges.
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The $8 funding design ensures that such infrastructure remains accountable to global publics
rather than special interests, while the governance frameworks developed in the broader
Matheo series provide mathematical foundations for institutions that remain gentle, kind,
and reasonable over the long term for all affected sides.

This institutional framework offers hope that future pandemics — and other existential
challenges — need not produce the cascading coordination failures that characterized the
COVID-19 response. However, building such infrastructure requires starting now, during calm
periods, rather than waiting for the next crisis.
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Supplementary Information

SI.1 Code and Data
- Evolvix modeling code for SGIR simulations: See companion paper Matheo-b19

- Work-logic cascade conceptual framework: Available in institutional design documents
at Balospe.com

- MAPK simulation results: Original research data from prior publications cited in Refer-
ences

S1.2 Prompts

- Institutional design prompts: Available in the companion prompt archive

- Analysis framework prompts: Linked from parent paper documentation
S1.3 LLogs behind this paper

- Hell/ll/study/b/20/ directory contains development logs and analysis trails

- Cross-references to b19 development process for methodological consistency
SL.4 Reviews

- Adversarial reviews of institutional proposals

- Work-logic cascade framework validation through historical case studies
SL.5 Al Model Disclosure

- Model(s) used: Claude Opus 4.7 Max

Work-Logic Cascades for stopping a Pandemic 14 CC-BY 4.0, Jonah License



Balospe.com Study Matheo-b20-form-worklogic-mmv5s Variant MMv5 | 2026m05d29

- Effort tier: max

- Role: Drafted institutional analysis sections and integration with pandemic modeling
framework under LLoL's direction; LLoL authored governance framework connections and
personal reflections

- Prompts available at: S.2 above
S1.6 Correction Log

- No major corrections identified in initial draft phase
SL.7 License

- Text: CC-BY 4.0

- Institutional designs: Public domain

- Analysis framework: CC-BY 4.0

References

Primary References from Companion Paper (Matheo-b19)

See Matheo-b19 for the complete reference list supporting the SGIR pandemic modeling frame-
work.

Additional References for Institutional Analysis

Butler, D. A. (2012). “Unsinkable”: The Full Story of RMS Titanic. Boston, MA: Da Capo Press. [The
Titanic disaster exemplifies cascading work-logic failures: ignored warnings, overconfidence in
technology, inadequate safety provisions, and organizational failures at every level. The 2023
OceanGate Titan implosion while searching for the Titanic wreck provided a tragic reminder
that these cascade failure patterns recur when organizational safeguards are bypassed.]

Ehlert, K. and L. Loewe (2014). “Lazy Updating of hubs can enable more realistic models by
speeding up stochastic simulations”” Journal of Chemical Physics 141(20): 204109. doi: https:
//doi.org/10.1063/1.4902225

Loewe, L., et al. (2009). “Quantifying the implicit process flow abstraction in SBGN-PD diagrams
with Bio-PEPA” EPTCS 6: 93-107. http://arxiv.org/abs/0910.1410

Loewe, L., et al. (2009). “Defining a textual representation for SBGN Process Diagrams and
translating it to Bio-PEPA for quantitative analysis of the MAPK signal transduction cascade.”
Technical Report EDI-INF-RR-1334, School of Informatics, University of Edinburgh.

Institutional Framework References

Loewe, L. (2025). “Detailed Letter to UN Secretary-General: Stop Accidental Nuclear Winter with
ResearchCity.” 28 pages. Available at Balospe.com. [OL5b]

Loewe, L. (2026). “Mathematical theology and governance frameworks” Matheo paper series.
Balospe.com. [Full governance framework supporting ResearchCity institutional design]
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Companion papers

Related papers in the Matheo series that should be read alongside this institutional analysis:

- /matheology/hell/mm/b/19/b19-sgir_basic-gap-of-germs-2020-epidemiology-oovi_
(Matheo-b19) — Core SGIR pandemic modeling framework

- Matheo-b11 through Matheo-b18 — Mathematical theology papers providing governance
framework foundations

- OL5b (Letter to UN Secretary-General) — Detailed ResearchCity institutional design and
UN mandate proposal

HELL: internal production files — Historically Experienced Lessons Learned (there be drag-
ons)

The following are internal production files recorded to help remember Historically Experienced
Lessons Learned (HELL): BEWARE, for content may be rough, early draft-quality, or outdated
and hence misleading if taken out of historic context. There be dragons.

- Development logs for institutional analysis (to be created in /matheol-
ogy/hell/ll/study/b/20/)

- Work-logic cascade development notes (2020-2026)
- Institutional design iteration history

- Governance framework evolution logs

Supplementary Info — floor pour (MMv5)

MockupModel status, figures, and the first ResearchCity sketch

Refinement. This is an early (2020-vision) MockupModel. Its main text is less refined than
the companion study Matheo-b19 and is best read as a vision sketch of work-logic cascades
rather than a finished argument.

Figures. The 2020 figures are at full quality. Their core — and the original 32-page
write-up they were drawn from — lives in the STa2-WWV / EvoSysBio material: see
/good-news-pack/vv/mmv3/flyingscroll/transwarpkey/sta2-wwv/wwv-pandemic-snapshot
(the World-War-V-against-Coronaviruses pandemic snapshot).

What itintroduces. This is the earliest paper in the series to sketch a ResearchCity (with Vi-
rodefense Olympics as its first stadion) — the distributed, audited, common-good research
infrastructure that the later matheology papers develop. Only how those ideas evolved
between 2020 and 2026 still remains to be documented.
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Note

Floor-pour status (MMv5). This is the public-floor copy poured from HELL per the Floor
Model (bug ¢103) and DD b15. The mmv5 marker is the uniform first-Matheo-release tag
(the HELL source was mmv2). The HUMANE and author-contribution statements below are
a down-payment, to be expanded later.

Caution

Floor-pour authoring flags (for LLoL review). During this pour the Al authored two pieces
of text that are not in the HELL original and need LLol's check: (1) the fn-5 hope sentence
“He hopes a ResearchCity grows work-logic cascades that stop pandemics.”; and (2) the
MockupModel status framing (the leading reader’'s-note above the Introduction and the
status note just above). The paper’s Abstract and Broader Significance were already present
in the HELL source and were reused, not authored.

HUMANE — working human and Al

This study was written HUMANELly (HUman MAchine Negotiation Encouraging): a human and
an Al each steelman and stress-test the work, and each catches what the other misses. For
the standard statement of Al use, accountability, and the practical singularity (PraS) behind
this way of working, see Matheo-b21.

- From the human side (LLoL): [down-payment stub — to expand.]

- From the Al side (Claude): [down-payment stub — to expand.]

Author contributions (who did what)
- LLoL — the 2020 modeling vision and figures, structure, key ideas, direction, and final
accountability as senior corresponding author (title-page footnotes 1-5).

- Al Claude (Opus 4.6-4.7 Max) — drafting and revision of the 2026 main text under LLoL's
direction (footnotes 6-7).

- Everyone — the open co-author group (footnote 8); framework in Matheo-b21.

(A down-payment; the full who-did-what is to be expanded per the b21 framework.)

Provenance — where this came from in HELL

Caution

These HELL paths point into the development archive (“datageddon”). They are useful
and related, but completeness is not guaranteed and a few may be imprecise. Treat as a
hatch into context, not a clean index. (Intra-floor links and a proper bibliography wiring
are deferred floor tasks — DD b15 AA #5.)
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- Source this floor copy was poured from: matheology/hell/mm/b/20/
b20-sgir-virodefense-olympics-2020-vision-mmv2_2026.rst

- Development context under matheology/hell/11/infra/b/20/.
- Companion floor papers: Matheo-b19 (the SGIR pandemic study this one extends), the

Matheo-b19 Supplementary Information, and Matheo-b21 (Al co-authorship).
Note

Naming note (deferred floor tasks). This copy still carries old hx-era tokens and a few
deprecated in-text references; figsure :numref: anchors were namespaced to the FilelD
during the pour. Notation unification (h_star / h_zero / h_dark) and citation migration
are tracked floor tasks (DD b15 AA #1, #5), deliberately not rushed here.

Notes

Content stability — Content is variant dv_ClaOp48Max_MMv5_b20-form-worklogic-mmv5_2026m05d29
(see StayVs). Rebuilt 2026-05-29.

See also on Balospe.com

- [study/matheo/index — the Matheo Study Series overview

- /action/audit-the-math/index — Audit the Math: the refutation-welcome path
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