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Congruence, anomaly, or new paradigm? 

SOURCE: Thomas Kuhn, Structure of a Scientific Revolution (1964) 
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ñThe Great DivergenceòGrowing together
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We are seeing a ñgreat divergenceò

SOURCE: Stuchtey, et al (2015), Federal Reserve Bank of St. Louis, Brynjolfsson and McAfee , Kubiszewski et al. (2013)
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A global Wirtschaftswunder

SOURCE: https://ourworldindata.org/Economic-growth-over-the-long-run
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Example US, year 1900-2000
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1 Is defined as available energy and includes: fossil fuels, phytomass, mineral and metals, renewables, other

Resources ïthe missing link in Solowôs puzzle

SOURCE: Ayres, R. Exergy, power and work in the US economy, 1900ï1998 (2003) 
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Driven by other input factors (IT)

Exergy input1
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Annual GDP Growth rates in Germany, France, and the USA
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Progress per capita3, globally, 1990-2010, real terms

1 1990-2005, as later data not available globally,

2 IWI exists in two versions, one unadjusted, and one where adjustments are made for environmental damage, oil capital gains, and total factor productivity. The adjusted version is shown here,

3 Global population growth was 1.6 percent per year during the period
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Paradigm shift: Most of the worldôs resource-using industries are negative 

Profit margin (EBIT) before and after natural capital costs, based on top-2 companies in each Morgan Stanley Composite Index 

category, Percent, 2012 
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Paradigm shift: Wild vertebrates are the reduced to 3%

Sources: Bar-On, Philips, and Milo, 2018. The biomass distribution on Earth. PNAS Latest Articles ** Philip Wollen, 2012

ÅMass of humans and livestock 23 

times that of wild mammals

ÅLivestock outweighs wild mammals 

and birds by factor 11

ÅBiomass of wild marine/ terrestrial 

mammals reduced six times

ÅWild plant biomass reduced by half

ÅCows are the world key predator: 

90% of small fish catch is ground up 

for animal feed
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Livestock for 

human use

Biomass weight of vertebrate population 2016 
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Paradigm shift: 15 GT CO2 removal required to stay on Paris track

Sources: SYSTEMIQ
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Paradigm shift: 1 kg of plastic for 1 kg of fish in 2042

Sources: SYSTEMIQ

Bali West Coast


