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Turbulence (indicator of imbalance)

The bumpy feeling caused by an
imbalance in the normal (smooth) airflow
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Extreme turbulence System control is Iost and risk of
significant aircraft damage is very hlgh

(RobertJohnson Aviation Pilot)




Indicators of Imbalance

Housing,
Healthcare,

b - Education,
Mass Human Migration & Food Costs
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Putting Global-Scale Agriculture to the Test

Zero topsoil remains in ~33 million acres of U.S. corn belt

Two billion people suffer moderate to 35% of food is wasted before reaching the plate.

severe food insecurity. (FAO/WHO.2019)

Lower nutrient density & nutrient
diversity (Murphy et al, 2008; Brown, 2020)

Many countries suffering food insecurity are
net exporters of food (Lappé et al., 1998)

(Recycle Track Systems, 2023)

Productive Capacity & NDP

Increase when we use resources more efficiently

Thaler et al. 2021. The extent of soil loss across the US Corn Belt. PNAS, 118(8)



GEP = Gross Exaggeration of Productivity

When considering
the energy o,
consumed to g

support our GDP, -.)N“
per person! '
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Italian Culture
* Regionalismo

* Don’t like waste

* Enjoy crafting/creating

Trentino-Alto Adige

Valle Lombardia
d’Aosta

g Sardegna Tt A Basilicata

Sicilia




Barrantes




Seven Aspects of Diversity

Richness

Functional Redundancy
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Big Benefits of Diversity

Increased resilience
Higher net productivity

More efficient use of energy
Higher wages, employment & profitability
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More even distribution of biomass (wealth)?
Greater human fulfillment?

Dissart, 2003; Felix, 2012; Templet, 1999; Tran, 2011.






What Happens When Energy is Transferred in?

Exogenous Energy
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Midolo et al., 2019; Soons et al., 2017



Eihergyrednfheeencio ExGnotiva Byeertsity

5,000,000

Quadrillion BTUs

1776 1830 1900 1950 2019




Energy Neutrality = Energy Sovereignty

Italy

(2 years)
Sri Lanka

(< 1 year)

Proven Oil Reserves |
Millions of barrels (EIA, 2017)

Il 200.000 - 300.000

I 100.000 - 200.000 H|gh
[l 50.000 - 100.000

[ 10.000 - 50.000 Moderate
[] 1.000 - 10.000

(] 100 - 1.000 =

Salinas DG

[ ] less than 100 odigraphics e (O yearS)

Energy Neutrality

No. Nations with Low or No Petroleum Reserves: 180

Energy consumed = energy produced
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Two Primeval Trade Rules

Bar-On et al. 2018. The biomass distribution on Earth. PNAS. 115 (25) 6506-6511






U.S.Trade Balloon

4 Sl Carrying&
| 4 y Foreign Trades

Services, Retail &
Wholesale, Gvt., etc.
(82%)

Manufacturing
(10%)

Agriculture (< 1%)

3 Recycling (< 0.5%)

Balloon Courtesy of Rky Mtn Balloon Rides
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Innovation ‘“‘returns on investment’’ have declined since the 1970s
(Paul Romer, Pulizer Prize economist)

Flat Real Wages Increase in Wealth Gap
Declining GDP Growth (Per Capita) Increase in Relative Poverty






Natural Geography of Circular Economy
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Natural Geography of Circular Economies




Where to Focus Economic Restoration?

Requires an Increase in
Economic Diversity
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Lal, R. 2004. Soil carbon sequestration impact on... Scence, 304, 1623-1627.



Circular Manufacturing Strategies

* Agile Manufacturing

* Cooperatives
* Ecological Clustering, etc.




Italy’s Per Capita GDP Rank in the World (ueb)?

vHy Number 40

France: Number 42
Germany: Number 43

culture USA: Nlimber 65
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Stimulating Circularity in a Turbulent 215t Century

Focus Policies & Programs
On diversifying the bottom of trade pyramid

New Messaging
Job creation, increased NDP, increased resilience &
resistance, and (yes) env. and social justice.

Energy Neutrality
Requires greater
efficiencies of production.

Trade Policy Shifts

To Stimulate Sustainable
Regional Economies

Business & Industry Development
scaled to meet regional needs.
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Times of great turbulence favor the evolved models,
not those of the past.



Books & Collaboration

ECOSYSTEMS

s models for

ECONOMIES

to a sustainable state

20% off through
November 15

With code: EMR20

Second Edition
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