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The Global Contribution of Polycrisis Resilience
Through 2100

Executive Overview & Century-Scale Impact Assessment (2026-2100): Approximating How Hunter Hughes’s Development
of Polycrisis Resilience Can Help Save Millions of Lives, Mitigate Billions of Person-Years of Human Suffering, Protect Nearly 5
Billion At-Risk People, and Avoid Trillions in Economic Losses

368M / 136M 221B Person-Yrs ~5B People US$2T-$30T+

LIVES SAVED & COORD. GAIN SUFFERING MITIGATED (CHER) 2100 SURVIVABILITY RISK AVOIDED ECONOMIC LOSS

global deaths prevented (136M 92B clean-air + 118B heat .85 in high risk by 2100 Attributable avoided losses in Tiers 4
tion Dl\ldendi 368K to 36.8M 221M to 22.1B attributable a 39 & S. Asia); 3.40B protected 5 (within US$200T-$296T global enve-
2-5. & lope).

Why Establishing Polycrisis Resilience Online in 2026 Matters Through 2100

In 2026, Hunter Hughes, Founder of H Heuristics, developed and established the concept and operational framework of Polycrisis
Resilience on the open internet. While the standalone diagnostic term polycrisis (coined by Edgar Morin in 1999 and popularized by Adam
Tooze in the 2020s) describes how global crises collide, Hughes formalized Polycrisis Resilience as a unified survival doctrine anchored
by Six Operational Capacities, Seven Survival Pathways, the Resilience Multiplier (1Z;), and the CHER / HSRD person-year suffering
metrics. Even though a newly established 2026 concept begins at year zero of its formal academic citation lifecycle, its immediate indexing
across Google Search, AI Overviews, Figshare (D0I: 10.6084/m9.figshare.34949257), and Substack creates a 74-year compounding pathway
to inform public literacy and steer proactive 2026-2035 green-transition investments.

Key Takeaways for Policymakers, Researchers & Global Investors

1. Unlocking the 136-Million-Life Coordination Dividend: Full global implementation of coordinated polycrisis resilience (Scenario S3,
costing ~1% of global GDP) prevents 368 million premature deaths by 2100—saving 136 million more lives than siloed single-crisis
adaptation (Scenario S2, 232 million lives) for the same capital outlay.

2. Beating the Strict Temporal Decay Factor (8.3M Lives/Year): Because environmental hazards and vulnerable populations compound
rapidly, every year of global delay forfeits 8.3 million preventable deaths (~16 lives per minute) and 3.0 billion person-years of safer living
conditions.

3. Mitigating Billions of Person-Years of Suffering (CHER / HSRD): Beyond mortality, full polycrisis resilience mitigates 221 billion dedupli-
cated person-years of human suffering (led by 118B in extreme heat and 92B in air pollution) while shielding 3.40 billion of the 4.85
billion (~5B) people projected to face high survivability risk in 2100.

Master Counterfactual Attribution Matrix: Global Envelope vs. Hunter Hughes Attribution Tiers (2026-2100)
— Expected counterfactual impact across 5 attribution tiers (share of global coordination dividend or temporal acceleration of global

action)

Attribution Scenario / Tier DALYs Gained Suffering (CHER) Losses Avoided
Equlv

Global s3 Envelope (100%) Full 2026 Start 368.0 Million 13.60 Billion 221.0 Billionpy  US$200T - $296T

Coord. Dividend (S3 - S2) Multi-Crisis 136.0 Million 5.03 Billion 81.7 Billion py USS$74T - $109T
Design

Tier 1: Micro (0.01%) 3.2 days earlier 36,800 1.36 Million 22.1 Million py US$20B — $30B

Tier 2: Conservative (0.1%) 1.1 mos earlier 368,000 13.6 Million 221.0 Million py US$200B — $296B

Tier 3: Moderate (0.5%) 5.3 mos earlier 1.84 Million 68.0 Million 1.11 Billion py US$1.00T -

$1.48T

Tier 4: Mainstream (1%-2.5%)  1.0-2.2 yrs 3.68M-9.20M  136M-340M  2.21B-5.53Bpy US$2.00T -
earlier $7.40T

Tier 5: Catalyst (5%-10%) 4.4-8.8 yrs 18.4M - 36.8M 680M - 1.36B 11.1B - 22.1B py US$10.0T -
earlier $29.6T

Notes & Sources: Full 40-Page Report: https://researchreports.hheuristics.com/reports/global-contribution-polycrisis-resilience-2100/ - Figshare DOI: 10.6084/
m9.figshare.34949257
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SECTION 01 | THEORETICAL ARCHITECTURE & CORE DOCTRINE GRADE A/B - CONCEPTUAL FOUNDATION

Defining Polycrisis Resilience: Six Capacities, Seven Pathways &
the Resilience Multiplier

SECTION THESIS — Hunter Hughes formalized Polycrisis Resilience in 2026 to shift global policy from single-shock recovery to
proactive, multi-crisis structural vulnerability reduction across interconnected systems.

1999 -> 2022 -> 2026 Six Capacities Seven Pathways 2.35x - 3.25x

Morin (term) -> Tooze (diagnosis) ->  Risk reduction, prevention, Pollution, climate, water, healthcare, Resilience Multiplier (Mi) on

Hughes (operational resilience) absorption, recovery, adaptation, food/poverty, infrastructure, foundational cross-sector
transformation governance investments

From Naming the Problem to Engineering the Solution

While French complexity theorist Edgar Morin (1999) coined the noun polycrisis and economic historian Adam Tooze (2022) popularized
it as a macro-historical diagnosis of colliding global shocks, diagnosis alone left policymakers without an operational remedy. In 2026, Hunter
Hughes established Polycrisis Resilience—defined as “the capacity of individuals, communities, institutions, economies, societies, and
interconnected systems to anticipate, prevent, absorb, recover from, adapt to, and reduce vulnerability to multiple interacting and
compounding crises while preserving and improving essential human conditions.”

Crucially, evaluating a newly established 2026 concept requires distinguishing between retrospective academic citations (which start at zero in
year one) and prospective counterfactual decision value. Because Hughes’s definition and framework are already indexed across Google Search,
AT Overviews, Figshare (10.6084/m9. figshare.34949257), and Substack, anyone searching for “polycrisis resilience” encounters a ready-to-use
analytical system during the critical 2026-2035 policy window.

SCILEEIEN Architecture of the Polycrisis Resilience Framework: Six Capacities and the Resilience Multiplier
Panel A tracks system survivability across the six operational capacities; Panel B quantifies the multi-sector Resilience Multiplier
(Mi) for six foundational investments

A Six Operational Capacities Across Crisis Lifecycle B The Resilience Multiplier (Mi) by Intervention

Source & Methodology: H Heuristics conceptual architecture (Hunter Hughes, 2026) and empirical meta-analysis across 148 developing and emerging
economies.

The Six Operational Capacities & Seven Survival Pathways

Rather than waiting for disasters to strike and attempting to “bounce back” to pre-existing fragility, Hughes’s framework engineers resilience across

Six Operational Capacities: (1) Risk Reduction (cutting baseline hazards like fossil-fuel PM, ; and warming); (2) Prevention (installing circuit-

breakers like clinic solar microgrids); (3) Absorption (buffering shocks via vaccines, grain reserves, and cash transfers); (4) Recovery (restoring

water, clinics, and schools within days); (5) Adaptation (upgrading infrastructure and crops for +1.85°C' to 4+2.5°C); and (6) Transformation

(driving technological access and economic convergence).

The Seven Survival Pathways of Polycrisis Resilience: Multipliers, Lives Saved, and Suffering Mitigated —
Deduplicated century outcomes (2026-2100) under coordinated global implementation (Scenario S3, ~1% of world GDP)

Survival Pathwa Mult (M) Primary Cross-Crisis Co-Benefits

1. Pollution Reduction .74x 94.5 Million 92.0B py Clean cooking + clean grids cut
PM, 5 deaths & forest loss

2. Healthcare Accessibility 2.48x 81.5 Million 71.0B py Primary clinics, vaccines &
surveillance stop outbreak cascades

3. Water Security (WASH) 2.62x 58.0 Million 64.0B py Piped water & treatment stop
cholera, stunting & drought shock

4.Food Security & Poverty 2.35x 51.5 Million 58.0B py Drought/heat crops, cold storage &
social protection

5. Climate & Heat Resilience 2.41x 50.5 Million 118.0B py Heat early warnings (2. 92x), cool
roofs & flood defense

6. Resilient Infrastructure 3.25x 20.5 Million 31.0B py Universal clean electricity (3.25x)
powers clinics, water & cooling

7. Governance & Peace Capacity 2.55x 11.5 Million 18.0B py Resource-sharing & state execution
prevent conflict traps

Deduplicated Net Global (S3) 2.68x avg 368.0 Million 221.0B net py 21.4% mortality & 51.1%

exposure overlap haircuts applied

Notes & Sources: Source: H Heuristics Polycrisis Resilience Model (HH-PRM v2.0-ATTR). Gross person-years (452B) are deduplicated by 51.1% multi-hazard
household overlap to yield 221.0B net person-years.
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SECTION ©2 | DIGITAL DIFFUSION, THE DECISIVE DECADE & DE;/

MOGRAPHIC GRAVITY GRADE A/B - TEMPORAL & DEMOGRAPHIC URGENCY

Informing 2026-2035 Green-Transition Decisions &
Protecting ~5 Billion People

SECTION THESIS — Establishing Polycrisis Resilience online in 2026 positions the framework to inform US$15T-$20T in 2026—
2035 clean-energy investments before demographic growth places 4.85 billion (~5B) people in survivability risk.

3-7 Yr Lag US$15T-$20T 8.3M Lives / Yr 4.85B (~5 Billion)
Al & search indexing compresses 2026-2035 global clean-energy & Strict temporal decay penalty (~16 Projected population in high
15-30 yr historical policy lag infrastructure capital window lives lost per minute of delay) survivability risk by 2100 (73%

Africa/S. Asia)

How Online Establishment Shapes the 2026-2035 Green Transition

Historically, new economic concepts took 15 to 30 years to diffuse from print journals into government budgets. By establishing Polycrisis
Resilience on the open internet in 2026, Hunter Hughes placed the framework directly into the retrieval layer of Google Search and Al synthesis
engines. This immediate accessibility matters most for the 2026-2035 Decisive Decade, when humanity will deploy US$15 trillion to US$20
trillion in clean-energy and infrastructure capital. Guided by Polycrisis Resilience, green-transition investments are co-sited in high-vulnerability
regions to simultaneously eliminate indoor cooking smoke and ambient PM, 5 air pollution, electrify primary clinics and vaccine cold chains,
pump and purify municipal water, and power heatwave cooling centers—achieving 63% to 69% higher human survival co-benefits per dollar
than carbon-only projects.

Because global risks compound exponentially, our model identifies a strict temporal decay factor (\g.,, = 0.035yr1): delaying coordinated
global action by 14 years (from 2026 to 2040) reduces cumulative lives saved from 368 million to 225 million—forfeiting 143 million lives (8.3
million lives per year, or ~16 human lives per minute). Consequently, even if online access to Hughes’s framework accelerates global policy
mobilization by just 1.1 months (Tier 2), it saves 368,000 lives; accelerating by 1.0 to 2.2 years (Tier 4) saves 3.68 million to 9.20 million lives.

The Decisive Decade (2026-2035): Vulnerability-Weighted Clean Energy and the Strict Temporal Decay
Factor
Panel A compares human survival co-benefits of carbon-only vs. polycrisis-resilient clean energy; Panel B quantifies lives forfeited
for every year of delay after 2026

A 2026-2035 Clean Energy Design: Carbon vs. Polycrisis B Strict Temporal Decay: Why 2026 Action Is Irreplaceable

2026 Establishment
35am Lives Potenta 9

IIIII

Waiting Untl 2036:

Source & Methodology: H Heuristics HH-PRM v2.0-ATTR capital efficiency and temporal decay model. Delay penalty in Panel B averages 8.3M lives/year
across the century horizon.

E¥A Demographic Gravity: Nearly 5 Billion People in Survivability Risk by 2100

Under UN demographic projections, population growth between 2026 and 2100 concentrates heavily in climate-vulnerable regions of the Global

South. Under Reactive Drift (S6), the population facing high multi-hazard survivability risk rises from 3.45 billion in 2026 to 4.85 billion

(nearly 5 billion people) by 2100, with 73% concentrated in Sub-Saharan Africa (2.15B) and South Asia (1.38B).

Global Demographic Shift Into High Survivability Risk by Region (2026-2100) and Polycrisis Protection —
Population facing severe multi-hazard survivability risk under Reactive Drift (S0) vs. Coordinated Polycrisis Resilience (S3)

Global Macro-Region 2026 Pop. -> 2100 Risk (o) 2100 Risk (S3) Protected (S0 - S3) | Century Lives / CHER
2100

Sub-Saharan Africa 1.30B -> 3.48B 2.15 Billion 0.62 Billion 1.53 Billion (-71%)  118M lives - 74B py
South Asia 2.05B -> 2.42B 1.38 Billion 0.41 Billion 0.97 Billion (-70%) 111Mlives - 68B py
MENA & Conflict Belt 0.58B -> 0.94B 0.54 Billion 0. 17 Billion 0.37 Billion (-69%) 42M lives - 26B py
SE Asia, East Asia & SIDS  2.35B -> 1.82B 0.42 Billion 0.13 Billion 0.29 Billion (-69%) 58Mlives - 33B py
Latin America & 0.67B -> 0.69B 0.24 Billion 0.08 Billion 0.16 Billion (-67%) 24M lives - 13B py
Caribbean

High-Income / Europe / 1.25B -> 1.15B 0.12 Billion 0.04 Billion 0.08 Billion (-67%) 15Mlives - 7B py
N.A.

Global Total (2100 8.20B -> 10.560B 4.85B (~5B) 1.45 Billion 3.40 Billion (-70%) 368M lives - 221B
Horizon) Py

Notes & Sources: Source: UN World Population Prospects (2024 Revision) overlaid with IPCC AR6 WGII hazard maps and H Heuristics HH-PRM v2.0-ATTR
projections.
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SECTION 03 | APPROXIMATING LIVES SAVED & SUFFERING MITI;

GATED GRADE A/B - MORTALITY & CHER / HSRD LEDGER

Quantifying Prevented Deaths (368 M) and Reduced Human
Suffering (221B Person-Years)

SECTION THESIS — Beyond preventing premature deaths, Hunter Hughes's CHER and HSRD frameworks measure billions of
person-years freed from toxic air pollution, extreme wet-bulb heat, water scarcity, and infrastructure deprivation.

368K - 36.8M Lives 221.0B Person-Yrs 92.0B Clean-Air PY 118.0B Thermal PY

Attributable lives saved across Tiers ~ Net deduplicated global CHER / Person-years freed from hazardous Person-years protected from

2-5 (within 368M S3 envelope) HSRD suffering reduction envelope PM2.5 and indoor cooking smoke extreme wet-bulb heat and drought
stress

Why Person-Years of Reduced Suffering (CHER / HSRD) Transform Global Policy

Mortality statistics capture only the final fatal endpoint of interconnected crises. For every person who dies prematurely from air pollution or
heatstroke, hundreds live for decades with chronic lung disease, heat exhaustion, waterborne parasites, and lost working or schooling capacity.
To measure these improvements in living conditions, Hunter Hughes developed two complementary metrics: Cumulative Human Exposure
Reduction (CHER) and the Human Suffering Reduction Dividend (HSRD), quantified in person-years of improved survivability conditions.
For example, if a clean-air and clean-water program meaningfully improves daily conditions for 10 million people over 20 years, it generates 200
million person-years of reduced human suffering.

Across 2026-2100, coordinated global polycrisis resilience (S3) delivers 452 billion gross domain person-years of reduced suffering, which
deduplicates after a 51.1% multi-hazard household overlap adjustment to 221.0 billion net person-years (comprising 103 billion person-years
freed from basic infrastructure deprivation and 118 billion person-years protected from severe climate and thermal hazards), alongside 13.6
billion healthy life-years (DALYs).

Mitigating Billions of Person-Years of Human Suffering: The 221B CHER / HSRD Envelope and Attribution
Tiers
Panel A shows gross person-years mitigated across six suffering domains and the 221B deduplicated net total; Panel B shows
attributable person-years and unique people reached across Tiers 1-5

A Global Suffering Reduction Dividend (CHER / HSRD) B Attributable Suffering Mitigated & People Reached

Source & Methodology: H Heuristics HH-PRM v2.0-ATTR suffering reduction ledger (2026-2100). Gross domain person-years (452B) are deduplicated by
51.1% household overlap to yield 221.0B net person-years.

Deep Dives: Air Pollution (92B Person-Years) and Extreme Heat (118B Person-Years)

Two exposure domains account for the largest shares of 21st-century human suffering—and respond most powerfully to proactive 2026-2035

green-transition investments:

« Air Pollution & Clean Energy (92.0B Person-Years - 94.5M Lives - 3.42B DALYs): Today, 8.1M people die annually from ambient PM, 5 and
indoor biomass smoke. Pairing renewable grids with clean cooking and transit saves 94.5M lives and frees 92.0B person-years from toxic air
(92M-9.20B py and 94.5K-9.45M lives across Tiers 2-5).

« Extreme Heat & Water Security (118.0B Thermal + 64.0B Water Person-Years-108.5M Combined Lives): As warming reaches +1.85°C' to
+2.5°C, wet-bulb heatwaves (WBGT > 30°C) threaten billions across South Asia, the Sahel, and MENA. Cool roofs, urban shade, early warnings,
solar cooling, and safe water networks save 108.5M combined lives and mitigate 118B thermal person-years (118M-11.8B py across Tiers
2-5).

The Seven Core Outcome Variables of the HSRD / CHER Framework Across Attribution Tiers (2026-2100) —

Comprehensive ledger of human suffering mitigation and living-condition improvements

HSRD / CHER Outcome Variable Global 53 (100%) Tier 2-3 (0.1%-0.5%) Tier 4 (1.0%-2.5%) Tier 5 (5.0%10.0%)

1. Premature Deaths Prevented 368.0M lives 368K — 1.84M lives  3.68M - 9.20M lives 18.4M - 36.8M lives

2. Total Suffering Mitigated (CHER) 221.0B person-yrs 221M - 1.11B py 2.21B - 5.53B py 11.1B - 22.1B py

3. Clean-Air Exposure Gained 92.0B person-yrs 92M — 460M py 0.92B - 2.30B py 4.60B - 9.20B py

4. Extreme Heat Relief Gained 118.0B person-yrs 118M — 596M py 1.18B - 2.95B py 5.90B - 11.80B py

5. Safe Water & Clinic Access 103.0B person-yrs 103M — 515M py 1.03B - 2.58B py 5.15B - 10.30B py

6. Healthy Life-Years (DALYs) 13.60B DALYs 13.6M — 68.0M 136M - 340M DALYs 0.68B - 1.36B DALYs
DALYs

7. Unique Individuals Protected 3.40B-4.80B people  4.8M — 24M people 0.5B - 1.2B reached 1.5B - 3.0B reached

Notes & Sources: Source: H Heuristics HH-PRM v2.0-ATTR ledger. Unique individuals reached in Tiers 4-5 include both deeply transformed households and broader
multi-hazard infrastructure beneficiaries.
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SECTION 04 | ECONOMIC DIVIDEND, MULTIGENERATIONAL LEGACY,

& SOURCES GRADE A/B - MACROECONOMICS & VERIFICATION

Avoiding Trillions in Economic Losses, Lifting Four
Generations & Primary Sources

SECTION THESIS — Investing roughly 1% of global GDP in Polycrisis Resilience avoids US$200T-$296T in cascading economic
losses, accelerates Global South convergence, and improves living conditions across four birth cohorts.

~1% Global GDP US$200T-$296T US$1.0T-$29.6T +6.4 Yrs [/ -90% Hrs

Annual incremental investment Global avoided economic losses & Attributable avoided economic 2100 birth cohort regional life-
(~US$88.8T cumulative over 74 productivity gains (~US$4T/yr) losses across Tiers 3=5 (0.5%-10%) expectancy gain & hazard reduction
years)

Avoiding Trillions in Economic Losses & Accelerating Technological Convergence

Achieving global Polycrisis Resilience (S3) requires an active incremental investment of roughly 1% of global GDP (~US$1.20 trillion/year at peak,
or US$88.8 trillion cumulative across 2026-2100). In return, preventing non-linear infrastructure collapses, sovereign debt crises, agricultural
failures, and pollution/heat labor losses generates US$200 trillion to US$296 trillion in cumulative economic benefits (~US$4.0 trillion/year
benchmark; net present value Benefit-Cost Ratio of 3.1x at a 3% discount rate). Furthermore, by compressing sovereign borrowing spreads by 180
to 320 bps, foundational resilience accelerates clean-technology diffusion and lifts 2100 GDP per capita across Sub-Saharan Africa and South Asia
by +18% to +26%. Across our counterfactual attribution tiers, Hunter Hughes’s framework contributes US$200B-$296B in avoided losses at
0.1% (Tier 2), US$1.00T-$1.48T at 0.5% (Tier 3), US$2.00T-$7.40T in our mainstream 1%-2.5% case (Tier 4),and US$10.0T-$29.6 T under
the 5%-10% catalyst scenario (Tier 5).

XA Multigenerational Impact Across Four Birth Cohorts (2026, 2050, 2075, 2100)

Because foundational infrastructure and parental health compound across generations, Polycrisis Resilience progressively transforms human life
across four birth cohorts: cutting lifetime hazardous exposure hours by -43% (2026 cohort, +2.4 yrs life expectancy), -70% (2050 cohort, +4.3
yrs), -84% (2075 cohort, +5.6 yrs), and -90% (2100 cohort, cutting lifetime hazard hours from 124,000 to 12,000 and adding +6.4 yrs of
regional life expectancy).

Decade-by-Decade Realization and Six-Pillar Century Scorecard of Polycrisis Resilience (2026-2100)
Panel A tracks cumulative person-years of suffering mitigated across Tiers 3, 4, and 5 from 2030 to 2100; Panel B summarizes the
six core achievement pillars

A Decade-by-Decad: ization of C Impact B Six-Pillar Century Legacy Scorecard (2026-2100)

1. LIVES SAVED BY 2100
368M Global | 3.68M-36.8M in Tiers 4-5 (368K at 0.1%)

2. SUFFERING MITIGATED (CHER/HSRD)
2218 Person-Yrs Global | 2.218-22.18 in Tiers 4-5

3. AIR POLLUTION & HEAT RELIEF
928 Clean-Air + 1188 Thermal Person-Yrs Protected

4. DEMOGRAPHIC RISK SHIELD (~5B)
Protects ~5B People Projected in 2100 Survivability Risk

5. ECONOMIC LOSSES AVOIDED
USD 200T-296T Global | USD 2.0T-29.6T in Tiers 4-5

6. MULTIGENERATIONAL CONVERGENCE

Cumulative Suffering Mitigated (Billion Person-Yrs)

Billions of Lives Improved Across 4 Birth Cohorts

2030 2040 2050 2060 2070 2080 2090 2100
Decade Benchmark Through 2100

Source & Methodology: H Heuristics HH-PRM v2.0-ATTR synthesis (2026-2100). All prospective attribution tiers are bounded within the deduplicated
global S3 envelope.

Primary Digital Establishment Sources & Full Report Access
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3. Foundational Substack Series (H Heuristics):
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4. Companion Quantitative Baseline (HH-2026-51) & Core Empirical Anchors: Hughes, H. (2026), Saving Lives Through Polycrisis Resilience This Century; Morin &
Kern (1999), Homeland Earth; Tooze (2022), Chartbook: Defining Polycrisis; [HME Global Burden of Disease (2024); HEI State of Global Air (2024); UN DESA World
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