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Abstract

Population growth is widely recognized as one of the main drivers of greenhouse gas
emissions that cause climate change (Dhakal et al. 2022). However, the nature and
evaluation of this link are controversial and debated (van Dalen & Henkens 2021, Muttarak
2022, Véron 2022). Of particular concern to individuals is the environmental impact of their
own fertility choices (Schneider-Mayerson & Leong 2020). The figure of 60 tons of CO2 per
child has been widely circulated (Wynes & Nicholas 2017), building on the so-called “carbon
legacy” calculation (Murtaugh & Schlax 2009). This method has been heavily discussed,
mostly from a philosophical perspective (Pedersen & Lam 2018, Pinkert & Sticker 2021), and
suffers from several issues. In this study we present an alternative computation of the
carbon legacy of a child in different countries using long-term SSP emission scenarios
(Meinshausen et al. 2020), UN population prospects and a differentiated profile of emissions
by age (Zagheni 2011). We combine this calculation with several possible formulas for
philosophical responsibility, adding nuance to the original maximalist causal responsibility.
We find that, in developed countries, the carbon legacy of a child is much smaller and
comparable to other individual actions. It is even less for a “green child” or with more
common philosophical representations of responsibility. We conclude that current household
emissions and their future trajectories are of much higher importance than the choice to
have one more child.
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Introduction

Population growth is one of the main drivers of greenhouse gas emissions causing climate
change, yet it is also one of the main knowledge gaps in emission drivers for the IPCC
(Dhakal et al. 2022). The nature and evaluation of this link have been controversial for a long
time (van Dalen & Henkens 2021, Muttarak 2022, Véron 2022). Whereas historically, the
debate has mainly covered the population level, the individual side of personal fertility
choices impact has come to the fore in recent years (Schneider-Mayerson & Leong 2020).
There are reasons to believe this angle is replacing the population debate : ongoing
demographic transition, human rights abuse, clear emissions inequality numbers (Chancel &
Piketty 2015), strong focus on personal responsibility ... In rich countries confronted to falling
fertility, calling to personal responsibility seems the last acceptable way to ask for population
reduction.

Having a child has been presented in mainstream media (e.g. Carrington 2017) as the worst
thing to do against the climate, using numbers from Wynes & Nicholas (2017). In this article,
the authors computed the contribution of an additional child to 60 tons of CO2 per year,
dwarfing all other personal actions:
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Their source for the figure is the calculation by Murtaugh & Schlax (2009), called “carbon
legacy,” who conclude that the summed emissions of an average person’s descendants in
the United States, weighted by their relatedness to him, amount to 9441 tons of CO2.

The significance of these numbers has been downplayed by Wynes and Nicholas in
interviews (Lianne 2017, Nicholas 2021). Much of both the academic coverage and criticism
have been from a philosophical perspective: policy implications (Hedberg 2020),
responsibility double-counting (van Basshuysen and Brandstedt 2018), responsibility splitting
(Pinkert & Sticker 2021) and comparison to consumption choices (Pedersen & Lam 2018).



Several other issues can be raised with the calculation and its usage: medium and high
emissions scenarios with constant/growing emissions per capita forever, demographic
scenarios implying the extinction of humanity, calculation for one parent only, age profile,
different usage of a total sum or yearly value ... To our knowledge they have not been
discussed in detail in the scientific lecture. In this paper we offer an updated carbon legacy
calculation with different results depending on the question asked, its philosophical
implications and the future emission and demographic trajectories for the child.

Data & methods
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In a first step, we simulate detailed population data for a child born today and her offspring
until 2250 with the cohort component methods. We use the UN projected fertility and
mortality rates by age, and assume constant rates from 2100.



Population scenario
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In a second step we compute the emissions per capita scenarios for country-level Shared
Socioeconomic Pathways (SSP) emissions (Gutschow et al. 2021) and extend them after
2100 to 2250, when global emissions reach net zero in all scenarios (Meinshausen et al.
2020). We also normalize these scenarios to match consumption emissions from the Global
Carbon Project (Friedlingstein et al. 2022) and an emissions profile by age (Zagheni 2011).

= = I N
ol o Ful e
n o n o

._.
o
=)

CO2 Emissions per capita (tCO,)

0.0
2

=1
»
L

o
o
s

Emissions scenario

—— SSP2-45
—— Scaled SSP

i

000 2050 2100 2150

% emissions

160%

140% -

120% A

100% -

80% -

60% -

40% A

20% A

0%

Emissions profile by age

—— Zagheni 2011

20 40 60 80

Finally we calculate the emissions by year, generation, age and distinguish several possible
options for “responsibility” (starting from Pinkert & Sticker 2021), including:

In the same spirit as Murtaugh and Schlax, the sum of all emissions for the lineage,
representing a maximal causal responsibility. In this case, only CO2 emissions are

counted and the total sum is presented.

Yearly emissions figures to compare with usual figures from life cycle analysis;
Degressive responsibility by generation to avoid double counting (van Basshuysen

and Brandstedt 2018).

Responsibility limited to the first years of the child before the majority.
Responsibility limited to estimated necessary minimal emissions.



Generation-discounted emissions

Emissions by generation (Murtaugh & Schlax 2009)
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First results

Ouir first results are significantly lower than Murtaugh & Schlax for developed countries, but
higher for developing countries.
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The main difference comes from the emissions scenario, where the “constant” scenario from
Murtaugh & Schlax overestimates emissions compared to the SSP2-45. SSP scenarios
make a significant difference for all countries, with the most optimistic scenarios resulting in
a negative carbon legacy. Medium and high scenarios give similar magnitudes for all
countries.
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The carbon legacy declines by birth year, with a peak before 1950 in most countries. It stays
true even in developing countries with the worst-case emissions scenario.
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Distinguishing the first generation, its weight in the carbon legacy generally increases.
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The carbon legacy is supposed to cover both impact and responsibility, and overcounts by
generation. An emissions profile by age can be calculated statistically as the emissions a
child would add to his parents household, giving a better vision of the climate impact of
procreation than just average emissions. There are other possible ways to calculate
responsibility, for example by counting only emissions before the majority or only
consumption necessary for survival or for a decent living.
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These results are preliminary and will require several significant works before publication,
including:
A separate men/women population projection
IIASA WIC2023 projections
Testing different population scenarios after 2100

Calculating a detailed profile of marginal child emissions




- Calculating a detail profile of minimum decent living / green child scenarios

- Properly defining the different conceptions of causality and responsibility involved
and analyze their impacts

- Evaluating the model uncertainties

- Exploring how we can use a similar approach to answer global questions
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