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The starting point

“Population growth is not a problem for climate change because
population is mainly growing in poor countries, whose contribution
to global emissions is negligible. Population growth is only a
dangerous distraction from the real cause of emission increase:
over-consumption in rich countries.”

I Lack of analyses supporting this claim.

I −→ I performed the analysis using data from 1992 (Earth
Summit in Rio de Janeiro) to 2018. Data source: World Bank.

I An underlying assumption of this claim is that the world can
be divided into rich and poor countries: obsolete view that
does not reflect the current situation.
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Today’s world and country groups



Today’s world and country groups

World’s income-based country groups: low income (< 1, 006 current US$

average GNI/capita), lower middle income (1, 006− 3, 955), higher

middle income (3, 956− 12, 235) and high income (> 12, 235).



Contributions to CO2 emissions by groups

Carbon emissions in 2018

Group Per-capita
emissions

Total emis-
sions

% of global
emissions

% of global
population

High income 15.9%

Upper middle 32.9%

Lower middle 42.6%

Low income 0.2 t/capita 0.15 Gt 0.4% 8.23%



Contributions to CO2 emissions by groups

Carbon emissions in 2018

Group Per-capita
emissions

Total emis-
sions

% of global
emissions

% of global
population

High income 10.4
t/capita

12.13 Gt 36.1% 15.9%

Upper middle 6.2 t/capita 15.56 Gt 46.4% 32.9%

Lower middle 1.7 t/capita 5.60 Gt 16.7% 42.6%

Low income 0.2 t/capita 0.15 Gt 0.4% 8.23%



Contributions to CO2 emissions by groups

Change in CO2 emissions from 1992 to 2018. All values have been set =

100 in the initial year, so percentages of initial values are shown.



Population growth in country groups

Note the different scale. Growth rates are very different in different
groups!



Population growth in country groups

Today, fertility is above the replacement rate in:

I all countries in the
low-income group,
with 1 exception;

I almost all countries in
the lower middle
group, with 6
exceptions;

I about half of the
countries in the upper
middle group;

I three countries of the
high-income group

−→ Only in high-income group fertility is low, in all other groups is

high/pretty high

In all groups, population is growing. Regardless of the causes, this

growth affects carbon emissions.



How population growth affects emission increase

High income group reduced their per-capita emissions...

...but failed to reduce their total emissions!



How population growth affects emission increase

Axes: x = per-capita CO2 emissions; y = population

=⇒ rectangle areas = total CO2 emissions



How population growth affects emission increase

Using this simple formula, it is possible to precisely quantify the

contribution of each factor to the total change.



How population growth affects emission increase

Contribution of population growth (∆P · E pc
0 ), per-capita emission

change (∆E pc · P0), and interaction of both (∆E pc ·∆P) to the total

emission variation (∆E tot).

Contribution
→

Population
growth

Per-capita
emissions

Interaction Total
variation

Group↓ Percent Percent Percent CO2 Mt Percent

High income 261.4% -135.8% -25.4% 812 100%

Upper middle 18.0% 65.9% 16.1% 8,966 100%

Lower middle 37.0% 40.9% 22.2% 3,328 100%

Low income -898.40% 491.03% 507.4% -19 100%

World 61.6% 27.5% 10.9% 13,121 100%



Is population growth a dangerous distraction or the
elephant in the room?

Tank you for your attention!


