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How many people can the planet support at current or increasing consumption 
levels? How much nature is enough or sufficient for functional ecosystems? 
While it’s mostly the top-10% of consumers who cause ~50% of climate change, 
it is the product of population size and average consumption which will 
determine if the planet has a sustainable future. Earth may sustainably support 
only 2-4 billion people at a high standard of living, hence we have to take action.

Too much consumption ?
The flipside to consumption is disposal. US consumers 
disproportionately consume relative to their percentage of population. 

- Trash: The US produces 12% of the world’s trash, while comprising 
only 4% of the worlds population. The US also consumes 25% of the 
world’s energy

- The average US consumer disposes of 5 pounds of trash daily 
(1,800 pounds annually). 

- Americans dispose of 200,000 pounds of food daily. 
- Over 1,800,000 acres in the US are dedicated to landfills (and this 

does not account for the trash sent overseas). 
- The US recycling rate has never exceeded 35%. 
- Water: The average US individual daily consumption of water is 159 

gallons, while more than half the world's population lives on 25 
gallons per day. 

- US impact: the US population (4% of the world) has more 
environmental impact than the 51% that live in the other five largest 
countries.

Wildernesses left on earth

Watson & Venter (2023) https://doi.org/10.1016/j.cub.2021.07.041

https://www.bloomberg.com/graphics/2018-us-land-use/

The world population will decline …
but only in 30-50 years from now

…or too many people?

While there are too many people consuming too much, there may be too few people 
in 200 years. However, presently, humanity adds 70 million people per year, and 
having half a child more or less per woman, will result in a difference of 8 billion 
people by the end of this century!

10% of the human population cause ~50% of climate change, but the top 50% 
cause almost all.  More and more people are (rightfully) striving to become 
“middle class”. A growing global “rich middle” class is only sustainable if there 
are no more than 2-4 billion people (depending on their consumption levels).

ARTICLESNATURE SUSTAINABILITY

Number of 
individuals

(million)

Average
(tonnes
CO2 per 
capita)

Threshold
(tonnes
CO2 per 
capita)

Share
(% total)

Full population 7,710 6 <0.1 100%

Bottom 50% 3,855 1.4 <0.1 11.5%

incl. bottom 20% 1,542 0.7 <0.1 2.3%

incl. next 30% 2,315 1.8 1.1 9.2%

Middle 40% 3,084 6 2.8 40.5%

Top 10% 771 29 13 48%

incl. top 1% 77.1 101 47 16.9%

incl. top 0.1% 7.71 425 125 7.1%

incl. top 0.01% 0.771 2,332 566 3.9%
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Global emissions inequality in 2019: summary table
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Fig. 2 | Global emissions by group in 2019. Per-capita emissions include emissions from domestic consumption, public and private investments as well 
as imports and exports of carbon embedded in goods and services traded with the rest of the world. Modelled estimates are based on the systematic 
combination of tax data, household surveys and input-output tables. Emissions are split equally within households. Benchmark scenario. Error bars show 
estimates for extreme scenarios (with α!=!0.4 in one case and α!=!0.8 in the other). a, Average emissions by group. b, Share of group emissions in total.  
c, Summary Table. Source and series: see Methods and Supplementary Information sections 5–7.

a Emissions growth by percentile over 1990–2019 b Global emissions inequality: between vs within country
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The bottom 50% is
responsible for 16%
of emissions growth

The top 1% is
responsible for 23%
of  emissions growth
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Fig. 3 | Global emissions inequality over 1990–2019. Personal carbon footprints include emissions from domestic consumption, public and private 
investments, as well as imports and exports of carbon embedded in goods and services traded with the rest of the world. Modelled estimates are based on 
the systematic combination of tax data, household surveys and input-output tables. Benchmark scenario. Emissions are split equally within households.  
a, Growth in emissions by global emitter group over 1990–2019. Dotted area represents upper and lower bounds from our range of extreme scenarios.  
b, Global emissions inequality between vs within countries. Dotted lines represent scenarios with α!=!0.4 and α!=!0.8. Source and series: Author, see 
Methods and Supplementary Information sections 5–7.
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The global middle class (and their consumptiom) continues to grow

Number of cars in China
(2023: 226 per capita)
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Conclusion
While everybody deserves 
to have a high standard of 
living, high levels of 
consumption are not 
sustainable with 8 or 10 
billion people. Hence 
consumption as well as 
population size needs to 
decline to conserve a 
sufficient amount of nature 
to sustain viable 
ecosystems and resources.

Further information

Global Footprint Network 2019

Effectiveness of measures 
we can take to reduce our 

impact on resources and 
nature

Wynes & Nicholas (2017) Environ. Res. Lett. 12: 074024

+half a child

-half a child

Difference: 8 billion

Chancel (2022) Nature Sustainability, https://doi.org/10.1038/s41893-022-00955-z

https://www.nytimes.com/interactive/2023/09/18/opinion/human-population-global-growth.html
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