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Abstract

Media reports and public polls suggest that young people in many countries are increas-
ingly factoring climate change into their reproductive choices, but empirical evidence
about this phenomenon is lacking. This article reviews the scholarship on this subject and
discusses the results of the first empirical study focused on it, a quantitative and
qualitative survey of 607 US-Americans between the ages of 27 and 45. While 59.8%
of respondents reported being “very” or “extremely concerned” about the carbon footprint
of procreation, 96.5% of respondents were “very” or “extremely concerned” about the
well-being of their existing, expected, or hypothetical children in a climate-changed
world. This was largely due to an overwhelmingly negative expectation of the future
with climate change. Younger respondents were more concerned about the climate
impacts their children would experience than older respondents, and there was no
statistically significant difference between the eco-reproductive concerns of male and
female respondents. These and other results are situated within scholarship about growing
climate concern in the USA, the concept of the carbon footprint, the carbon footprint of
procreation, individual actions in response to climate change, temporal perceptions of
climate change, and expectations about the future in the USA. Potential implications for
future research in environmental psychology, environmental sociology, the sociology of
reproduction, demography, and climate mitigation are discussed.

Keywords Climate change - Climate concern - Carbon footprint - Reproduction - Fertility -
Mitigation
1 Introduction

In many countries, young people seem to be increasingly connecting climate change to their
reproductive choices. This is suggested by the number of news and opinion articles covering
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Climatic Change

this phenomenon (e.g., Bielski 2019; Irfan 2019; Snow 2019) as well as the number of
activists, public thinkers, and celebrities that are publicly discussing what was previously a
private question. As US Representative Alexandria Ocasio-Cortez asked in March 2019, “Is it
ok to still have children” in the age of climate change (“Ocasio-Cortez” 2019)? In response to
this public questioning of reproductive intentions and practices in the context of climate
change, the media and environmental organizations have conducted a handful of public polls
(Miller 2018; Australian Conservation Foundation 2019; Morning Consult 2020), though they
have often been interpreted and reported inaccurately.'

Empirical data about this phenomenon is needed given its potential significance to the
experiences of large numbers of young people today, as well as the potential implications for
environmental psychology, the sociology of climate change, the sociology of reproduction,
environmental ethics, demography, and climate mitigation. This article discusses the results of
the first empirical research focused on young people that are factoring climate change into their
reproductive choices. It offers insight into the concerns, considerations, and expectations that
are influencing these reproductive plans and choices. It concludes by discussing some of the
implications of this phenomenon and identifying questions for future research.

2 Background and literature review

How many people are factoring climate change into their reproductive choices? A public poll
conducted in the USA in 2018 found that among 20 to 45 year olds who did not have children
and either did not want them or were not sure, 11% cited “worried about climate change” as
one of their concerns (Miller 2018). More recently, a 2020 poll found that among 18 to 44 year
old Americans without children, 14.3% cited climate change as a “major reason” for not
having children at the time of the poll, while 20.7% cited it as a “minor reason” (Morning
Consult 2020). This suggests that approximately 12.5 million Americans of what is tradition-
ally considered childbearing age were not having children at least partially because of their
climate concerns.” This number does not include the millions of American parents that are
having fewer children than they desired because of climate change—the 2018 poll also found
that 33% of all respondents who “had or expected to have fewer children than they considered
ideal” cited “worried about climate change” as one of the motivating factors (Miller 2018). A
different 2018 poll found a similar level of concern among environmentally engaged Austra-
lians (Australian Conservation Foundation 2019), suggesting that this eco-reproductive hesi-
tation may be common in countries that are socioeconomically and culturally similar to the
USA, such as many OECD nations.

To date, most of the academic research on the subject of reproductive choices in the age of
climate change has been in the field of applied ethics, such as Rieder’s Toward a Small Family
Ethic: How Overpopulation and Climate Change Are Affecting the Morality of Procreation

! For example, the article publicizing the results of a 2018 BusinessInsider poll (Relman and Hickey 2018)
claimed that the poll provided information about the number of Americans who are factoring climate change into
their reproductive choices. In reality, it suggested a modest generational shift in applied ethics on the subject.

2 Calculated using data from the US Census Bureau 2018, US Census Bureau 2019, Monte and Knop 2019, and
Morning Consult 2020. This calculation assumes that of the approximately 50 million Americans between the
ages of 20 and 45 who did not have children in 2019, the Morning Consult 2020 figures about the percentage of
Americans of childbearing age who did not have children at least partially because of climate change concerns
were representative of the entire US population.
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(2016) and Conly’s One Child: Do We Have a Right to More? (2016). Very little empirical
scholarship has been published on the relationship between concerns about climate change and
individual fertility intentions and choices. Within sociology, demography, and women’s and
gender studies there is a robust literature on how individuals decide whether to have children (e.g.,
Morgan and King 2001; Carmichael and Whittaker 2007; Blackstone and Stewart 2012; Testa
et al. 2014), and on voluntary childlessness in the United States (e.g., Blackstone 2019) and
elsewhere. At times, this literature touches on environmental issues. For example, within the
literature on the decision not to parent, concerns about “population growth” were common in the
1970s and 1980s (Houseknecht 1987), and recent scholarship contains occasional references to
concerns about “overpopulation” (e.g., Park 2005, pp. 394-5; Langdridge et al. 2007, p. 128),
though these have not been the focus of sustained research or analysis. Additionally, there has
been research on the relationship between general environmental concern and fertility intentions
(Amocky et al. 2012), suggesting a positive relationship between environmental concern and
antireproductive attitudes. However, an analysis of the 2011 Eurobarometer survey found a
positive relationship between climate concern and the intended number of children (De Rose
and Testa 2015). And some scholars have begun to speculate on the potential link between climate
change and fertility in developing countries (e.g., Thiede 2019).

The connection between fertility and socioecological concerns is a sensitive topic with a
controversial and sometimes violent history (e.g., Robertson 2012) that continues today (e.g.,
Darby 2019). In recent years, there has been principled resistance, among both scholars (e.g.,
Murphy 2017) and public thinkers (e.g., Roberts 2017) to discussing the connection between
fertility, population, and climate change, for a variety of reasons (Coole 2013). However, other
scholars have highlighted the importance of acknowledging that population is an important
factor in greenhouse gas emissions, and might therefore play a role in climate mitigation as
well as adaptation (e.g., Haraway 2016; Bongaarts and O'Neill 2018). Historically, population
and the production of greenhouse gases have been found to be nearly proportional (O’Neill
et al. 2012), and scholars have argued that three-fourths of the global increase in emissions
between 1990 and 2017 can be attributed to population growth, with one-fourth due to an
increase in emissions per capita (Gerlagh et al. 2018). Some models predict that slower
population growth would lead to a decrease in total emissions by 40% or more by the year
2100 (O’Neill et al. 2012). While much of the research on the connection between fertility,
population, and climate change has focused on policy implications, such as increasing access
to family planning and education for girls (e.g., Hawken 2017), this study demonstrates that
some environmentally concerned individuals are factoring this connection into their own
reproductive plans and choices. Especially given the number of people that seem to be thinking
about their reproductive choices in relation to climate change, scholars need to be able to
discuss this subject without conflating individual choices with policies that would sanction
coercion or violence.

Despite growing bodies of research in adjacent areas of study, there is an absence of
scholarship on the relationship between climate change and individual reproductive intentions
and practices. This article fills an important gap in the scholarship and lays the groundwork for
further research.

2.1 Research design and methodology

The primary research questions that informed the research design were the following: How are
young people who are factoring climate change into their reproductive choices making these
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decisions? Which factors are more important to them, and which are less important? How are
they imagining a climate-changed future, and how are these expectations informing their
reproductive choices?

Since there has been no empirical research published on the way that young climate-
concerned people are thinking about their reproductive choices in relation to climate change,
the research design was an exploratory survey. We expected that a detailed survey with
branching and open-ended questions would result in the kind of rich data that is available
through in-person interviews, but might be less subject to social desirability bias when it comes
to emotionally and politically sensitive subjects such as reproductive choices. The survey
contained 16 open-ended questions and between 24 and 3 1 multiple-choice questions, depend-
ing on the responses. The open-ended questions focused on respondents’ emotions in relation to
climate change; their personal and political actions in response to climate change; their
anxieties, fears, and hopes about having children in the age of climate change; the conversations
they have with others about this subject; and their vision of and concerns about the future. The
multiple-choice questions were standard demographic questions and questions about how
respondents feel about climate change, which actions they prioritize, and which actions they
take. The survey questions were designed in consultation with the organization Conceivable
Future, which has been organizing dialogs with Americans who are concerned about their
reproductive choices in relation to climate change for the last half-decade. The survey questions
are available in the electronic supplemental material. This article is focused on the responses to
questions about respondents’ concerns about the carbon footprint of having children; their
concerns about the well-being of their existing, expected, or hypothetical children in a climate-
changed future; and their visions or expectations of a future with climate change.

Snowball sampling was used to locate and recruit subjects that were otherwise difficult to
locate (Atkinson and Flint 2001). Ten well-known climate thinkers, activists, and organiza-
tions posted the link to the anonymous survey on public Facebook and Twitter pages, which
ensured that the survey would be disseminated widely.> The posting specified that respondents
had to be 27 or older and had to be “connecting climate change to their reproductive choices.”
These inclusion criteria were included in the survey’s screening questions, along with the Yale
Program on Climate Change Communication’s SASSY tool, which screened respondents for
belonging in the “Alarmed” segment of Global Warming’s Six Americas (Chryst et al. 2018).
In consultation with Conceivable Future, 27 was selected as the minimum age to ensure that
participants were not just registering fleeting anxieties, on the assumption that many Ameri-
cans today do not begin thinking concretely about having children until their middle or late-
twenties. At the end of the survey, respondents were asked to share the survey link with
anyone who might qualify. For each respondent who completed the survey, US$20 was
donated to one of ten environmental or reproductive justice organizations, from which the
respondents were asked to choose at the survey’s conclusion. We should expect that this
altruistic compensation might lead to self-selection for altruistic individuals, and individuals
who are concerned about climate change or reproductive justice.

Because of the significant media attention within the USA on Americans that are factoring
climate change into their reproductive plans and choices, we focused our attention on US-

3 While digital surveys risk a bias toward those who have Interet access and, given this methodology, those who
use social media, the youthfulness of the target population of this survey mitigates that risk. Approximately
98.5% of Americans between 18 and 49 have Internet access, and approximately 83% of those aged 18 to 49 use
social media. See Smith and Anderson 2018; Anderson et al. 2019.
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Americans. A total of 1159 respondents passed the prescreen, including 845 Americans. Six
hundred fifty-six of these Americans fell within the age range of 27—45. The upper limit of 45
was selected because it has conventionally been understood as the end of “childbearing age” in
the USA, and because responses by participants in their fifties and sixties often demonstrated
that they were retroactively “connecting” climate change to their past reproductive choices, but
had not factored climate change into those choices at the time they were made. Data cleaning
involved the removal of 30 responses that were retroactively connecting climate change to
previous reproductive choices and 19 that had a completion rate below 90%. Given the dearth
of scholarship on this subject, this research was built on a grounded theory approach to
inductively generate conceptual frameworks and hypotheses (Glaser and Strauss 2017). The
open-ended questions in the survey were not informed by existing conceptual frameworks and
theories and therefore designed to be exploratory. For the qualitative survey responses
discussed in this article, the researchers developed categories and subcategories based on
thematic analysis, and independently coded the responses (Charmaz 2006). Representative
examples have been selected to illustrate common themes.

There are benefits and limitations to this methodology. Virtual sampling and online surveys
can be useful in accessing “hard to reach” populations; allow respondents to answer at a
convenient time; can expand the size, scope, and geographical distribution of a sample; and
can facilitate timely data analysis (Evans and Mathur 2005; Baltar and Brunet 2012). The
primary limitation of this methodology is that the sample is not randomly selected, and that
snowball sampling and recruitment through social media can lead to a homogenous sample.
Indeed, the sample is relatively homogenous in terms of race and ethnicity, political identifi-
cation, and educational attainment. The 607 respondents in this sample were predominantly
white (88% white; 6% Asian; 3% Latinx; 2% Native American; < 1% Black; < 1% Middle
Eastern), liberal (70% very liberal; 21% liberal; 4% moderate; < 1% conservative; 5% no
opinion), and female (73% female; 22% male; 5% nonbinary). The majority (52%) had a
graduate or professional degree, with another 41% having a bachelor’s degree; 1% had an
associate’s degree; 4% had some college credit; 1% had a high school diploma or GED; and <
1% had received education up until 9th grade. 27% of respondents were located in the
Northeast; 18% in the Midwest; 12% in the South; 41% in the West; and 2% were US citizens
living abroad. 66% of respondents identified as heterosexual; 17% as bisexual; 4% as
homosexual; 9% as “other””; and 3% preferred not to say. 24% of respondents were parents;
12% were nonparents who were planning to have children in the future; 29% were nonparents
who were undecided on whether they would have children in the future; and 35% were
nonparents who were committed to not having children.

Due to the sampling methodology and the sample’s homogeneity in terms of race
and ethnicity and educational attainment, the results obtained might not be represen-
tative of all Americans who are factoring climate change into their reproductive
choices, or of people outside of the USA. However, the focus on a group of
predominantly white Americans makes this research particularly relevant to the study
of climate mitigation, since we should expect the reproductive choices of this popu-
lation to have a greater impact on climate mitigation than other groups. This is due to
the consistently high per capita greenhouse gas emissions in North America (e.g.,
Piketty and Chancel 2015) as well as the persistent racial wealth gap in the USA
(e.g., Sullivan et al. 2015), which, combined with the concentration of greenhouse gas
emissions among the wealthy (e.g., Gore 2015), makes the reproductive choices of
white Americans likely to have a significant impact on future climate change.
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3 Results
3.1 Concerns about the carbon footprint of procreation

Almost all survey respondents were concerned about the carbon footprint of procreation.
Respondents were asked, “How concerned were/are you about your (potential) child’s lifetime
carbon footprin'[?”4 with a rating scale that ran from 1, “Not at all concerned,” to 5, “Extremely
concerned.” The mean was 3.71 out of 5 (Table 1), with 59.8% of respondents reporting being
“very” or “extremely concerned” about the carbon footprint of procreation (Fig. 1).

Undecided respondents were more concerned about the carbon footprint of procreation than
those who were planning to have children, who were more concerned than parents. Four tests were
conducted to determine if the level of concern about the carbon footprint of procreation was
statistically different between parents (n = 144), planning (n = 73), and undecided (n = 178) respon-
dents. Statistical significance (a=0.05) was found via a Kruskal-Wallis equality-of-populations
rank test (x2(2) =6.247, p = 0.044); but not found via a one-way ANOVA (F(2, 395)=2.84, p=
0.060); Levene test (F(2, 395)=0.369, p = 0.691); and Brown-Forsythe test (F(2, 395)=0.353, p=
0.703). Following the Kruskal-Wallis test, pairwise comparisons from a post hoc Dunn test
specified that between the three groups, significant differences were found between those undecided
about having children and parents (p = 0.007) only, demonstrating that undecided respondents were
significantly more concerned about the carbon footprint of procreation than parents.

An ordered logistic regression found no statistically significant association between age and an
individual’s odds of being concerned about the carbon footprint of procreation (odds ratio of — 0.027
(95% CI1,—0.065 t0 0.012), z=—1.31, p = 0.190). Additionally, no statistical significance was found
in concern between males and females at the 5% level (o= 0.05) via a Mann—Whitney U test (z-
statistic = 1.701, p =0.089). A Kruskal-Wallis found no significant difference in how respondents
with at least a bachelor’s degree answered the question, compared to those without (y2(2) =0.087,
p=0.768). Similarly, no significant difference was found in how respondents with a doctorate
degree answered the question, compared to those without (x%(2) = 0.003, p = 0.957).

In their responses to an open-ended follow-up question, many respondents described being
conflicted in their concern about the carbon footprint of procreation. On one hand, most
reported hearing about or reading summaries of academic papers about the carbon footprint of
procreation and found this information compelling enough to factor it into what many people
consider to be their most consequential life decision. As a childfree 32-year old consultant in
Ohio wrote, “I cannot produce another person that will continue to destroy the planet, as they
will inherit my first world lifestyle. I also cannot live with the feeling of responsibility that I
made a decision to have a child for my own pleasure while destroying exactly what I'm
fighting to save.”” Many parents and respondents who were planning to have children noted
that their concerns about the carbon footprint of procreation had led them to have, or plan to

4 The survey utilized branching to present appropriately-worded questions to each respondent, but they are
condensed here to apply to respondents in the categories parents, planning, and undecided. Respondents
committed to being childfree were not presented with these quantitative questions. This was because their
responses to this question would have been less reliable, since most of them had made the decision not to have
children at some point in the past. As a result, they would either be reporting on something that had happened in
the past, instead of describing their level of concern at the time of the survey, or reporting on a hypothetical
concern in the present (how concerned they would be about their children’s futures if they had children).

5 Childfree, white, female, 42, abroad (Lebanon). All quotations are typical examples of the positions expressed
by a number of survey respondents.
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Table 1 Average concern about the carbon footprint of procreation and the climate impacts that children will
experience for all responses, parents, planning, and undecided, female, and male. Standard deviation reported in
parentheses

All responses  Parents Planning Undecided Female Male
(N=395) (N=144) (N=73) (N=178) (N=305) (N=80)

Concern about the carbon footprint ~ 3.71 3.55 3.70 3.85 3.80 3.49
of procreation (1.10) (1.12) (1.04) (1.10) (1.01) (1.29)

Concern about the climate impacts ~ 4.76 4.65 4.79 4.84 4.77 4.76
that children will experience (0.52) (0.58) (0.44) (0.49) 0.51) (0.53)

have, a smaller family. For example, a 38-year old teacher and mother in Minnesota said, “I
really didn’t think a lot about the carbon footprint of having another child, until I read
something saying that the best thing you can do to reduce your carbon footprint is not
reproduce. Thinking about that has influenced my decision not to have a third child.”®

On the other hand, many respondents argued that viewing climate change through the lens
of individual choice was a problematic, “neoliberal,” and ineffective framing of a collective
problem.” As a pregnant 36-year old doctoral candidate in New York put it, “I feel frustrated
with the idea that I should not have children because of their lifetime carbon footprint. That
puts an emphasis on individual sacrifice and responsibility that is not reflective of the actual
causes (and possible solutions) for the problems we face with the climate—these are large-
scale, systemic problems.”® Similarly, a 37-year old civil engineer and father in Massachusetts
wrote, “I’m not going to not have a family because economic and political leaders have fucked
this up for everyone. That’s not on me as an individual and it makes me mad that under our
neoliberal/individualistic framing it’s my responsibility to deny my spouse and myself that
right. No, fuck that.”®

Many respondents voiced both perspectives, and described struggling as they decided
which one to prioritize. Many also went out of their way to clarify that while they were
concerned about the carbon footprint of reproduction, they did not believe that “overpopula-
tion” was a problem, and were not supporters of any kind of population control. For example,
an undecided 28-year-old policy expert in Massachusetts wrote, “It’s sort of a faux pas in the
climate movement right now to talk about overpopulation because ‘overpopulation’ has
frequently been used in the past to shame incredibly poor countries about their birth rates,
and efforts at population control often have genocidal undertones (or just tones). The real
problem is overconsumption.” But, he continued, “Of course total consumption is closely tied
to population.” He reported being “extremely concerned” about the carbon footprint of
procreation, commenting that for him, “adding another American to the mix is not a morally
neutral act.”'”

3.2 Concerns about the climate impacts that children will experience

Concern about the carbon footprint of procreation was dwarfed by respondents’ concern for
the well-being of their existing, expected, or hypothetical children in a climate-changed future.

% Parent, white, female, 38, Minnesota.

7 Undecided, Asian-American, female, 36, Illinois.
8 Parent, white, female, 36, New York.

° Parent, white, male, 37, Massachusetts.

10 Undecided, white, male, 28, Massachusetts.
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Fig. 1 Percentage breakdown of respondents’ answers to “How concerned were/are you about your (potential)
child’s lifetime carbon footprint?”” and “How concerned were/are you about the climate impacts your (potential)
child would/will witness or experience?”

Respondents were asked, “How concerned were/are you about the climate impacts your
(potential) child would/will witness or experience?” with the same rating scale, from 1, “Not
at all concerned,” to 5, “Extremely concerned.” The mean was 4.76 out of 5, with 96.5% of
respondents reporting being “extremely concerned” or “very concerned” with the climate
impacts that their existing, expected, or hypothetical children will or would experience (Fig. 1).
Undecided respondents were more concerned about the climate impacts their children
would experience than those who were planning to have children, who were more concerned
than parents. Four tests were conducted to determine if the level of concern about the impacts
their children would experience was different between parents (n = 144), planning (n="73),
and undecided (n = 178) respondents. Statistical significance (a=0.05) was found via a one-
way ANOVA (F(2, 395)=5.230, p =0.001); Kruskal-Wallis equality-of-populations rank test
(x%(2)=15.242, p=0.001); Levene test (F(2, 395)=13.466, p=0.001); and Brown-Forsythe
test (F(2, 395)=5.232, p=0.006). Following the Kruskal-Wallis test, pairwise comparisons
from a post hoc Dunn test specified that between the three groups, significant differences were
found between parents and those planning to have children (p =0.029), and between those
undecided about having children and parents (p =0.000). As such, it can be concluded that
parents were significantly less concerned about the climate impacts their children will expe-
rience compared to respondents who were undecided and planning to have children.
Younger respondents were more concemed about the climate impacts their children would
experience than older respondents. An ordered logistic regression found that an increase in age was
significantly negatively associated at the 5% level (o= 0.05) with an increase in the odds of being
concerned about (potential) impacts, with an odds ratio of —0.076 (z=—2.84 (95% CI, — 0.128 to —
0.023), p=0.005). The difference between the responses of male and female respondents was not
significant—no statistical significance was found at the 5% level (o« = 0.05) via a Mann—Whitney U
test (z-statistic=—0.105, p=0.916). A Kruskal-Wallis found no significant difference in how
respondents with at least a bachelor’s degree answered the question, compared to those without
(x42)=0.015, p =0.902). Similarly, no significant difference was found in how respondents with a
doctorate degree answered the question, compared to those without (x2(2) = 0.025, p = 0.875).
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Whereas the qualitative comments about the carbon footprint of procreation tended to be
abstract, the qualitative comments on this subject demonstrated a deep concern, anxiety, and
even anguish about the climate impacts that participants expected their existing, expected, or
hypothetical children to experience in the course of their lifetimes. A childfree 31-year-old
writer in Washington wrote that “climate change is the sole factor for me in deciding not to
have biological children. I don’t want to birth children into a dying world. I dearly want to be a
mother, but climate change is accelerating so quickly, and creating such horror already, that
bringing a child into this mess is something I can’t do.”'" An undecided 27-year-old project
manager in Michigan voiced a similar ethical concern, writing, “I feel like I can’t in good
conscience bring a child into this world and force them to try and survive what may be
apocalyptic conditions.”'? And a 38-year-old editor and mother in Florida described a
common story: “I was first committed not to bring any children into this doomed world, but
then I met my husband and fell in love and I wanted them. They have brought me so much joy,
but I feel so guilty about it. I don’t want them to have to suffer through the future humans have
created for them. I worry about them being caught up in natural disasters (we live in Florida, so
hurricanes have been a concern). [ worry about them dealing with the massive unrest that will
result from loss of natural resources and climate migration.”'*

Parental anxiety about how their children will fare in a climate-changed future was so
strong that 6.3% of parents confessed to feeling some regret about having children due a sense
of hopelessness and despair about climate change.'* For example, a 40-year-old teacher and
mother in Minnesota wrote, “I regret having my kids because I am terrified that they will be
facing the end of the world due to climate change.”"”

3.3 Relationship between both concerns

According to their responses to these quantitative questions, 61.5% of respondents were more
concerned about climate impacts their existing, expected, or hypothetical children will or
would experience than the carbon footprint of procreation; 37.7% of respondents were equally
concerned; and only 0.8% were more concerned about the carbon footprint of procreation. A
Spearman’s rank test yielded a significant positive association (test statistic: r;=0.25, p=
0.000). Similarly, a bivariate regression yielded a significant positive relationship with a slope
of 0.50 (regression coefficient: 3=0.503, ¢ statistic =4.87, p =0.000). Both tests show that
respondents were significantly more concerned about the climate impacts their children would
experience than the carbon footprint of procreation.

3.4 Visions of the future

As the qualitative responses demonstrate, respondents’ concerns about the climate impacts
their existing, expected, or hypothetical children will or would experience in the future
depended upon their visions of and expectations about the future. To investigate how young
US-Americans who are factoring climate change into their reproductive choices are thinking

' Childfree, white, female, 31, Washington.

12 Undecided, white, female, 27, Michigan.

13 parent, white, female, 38, Florida.

' These regrets were expressed across a range of responses to open-ended questions in the survey. The
intercoder rating for regret was high (a = 1.0)

15 Parent, white, female, 40, Minnesota.
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about the future, the survey contained an open-ended question about the future, “What do you
think the world will be like in 20507 2050 was selected as a midpoint between the near future
and the distant future, and because it is frequently used as a reference point in projections of
climate impacts. Ninety-eight respondents did not answer this question, or wrote some version
of “I’m not sure or maybe I don’t want to think about it,” and 11 responses were uncatego-
rizable."® The remaining 498 responses were independently coded by two researchers into five
emergent categories—positive, mixed/neutral, negative, conditional, and hopeful—with a high
intercoder reliability rating (v =0.97).

Of the 400 responses that offered a likely vision of the future (either positive, mixed/
neutral, or negative), 92.3% were negative, 7.0% were mixed/neutral, and 0.6% were
positive. The negative category contained negative descriptions of the future with no
positive aspects. For example, a childfree 42-year-old researcher in Vermont wrote that the
world in 2050 will be “a hot house hell, with wars over limited resources, collapsing
civilization, failing agriculture, rising seas, melting glaciers, starvation, droughts, floods,
mudslides, and widespread devasta-tion.”"” Similarly, an undecided 27-year old model in
Pennsylvania wrote, “Unrecognizable. Extreme weather. Food shortages. Political and
economic dissolution. Large scale conflicts. Migration. Drought.”'® Responses in the
mixed/neutral category contained a description of the future containing both positive and
negative elements, or a neutral description of the future. For example, an undecided 31-
year-old campaigner in California wrote, “Higher sea levels, high frequency of climate-
related extreme weather events, Pacific Island nations underwater, lots of climate refugees,
possible collapse of global capitalism (or on its way to collapse), more authoritarian regimes.
But also a resistance that is community-based, caring for one another, and we have finally
stopped using fossil fuels and instead rely on renewable energy.”'’ Responses in the
positive category contained more positive than negative aspects. For example, a 42-
year-old nurse in Washington, wrote, “I'm cautiously optimistic that the millennials
who get on my nerves often will indeed become awesome leaders in time, and so too the
generations after them.”*°

Of the 498 total responses, 9.8% of responses were in the hopeful category, and 9.8%
were in the conditional category. Hopeful responses contained a description of what
respondents hoped to see in the future, as opposed to what they think is likely. For example,
a childfree 29-year-old energy consultant in California wrote, “Hopefully more equitable
than it is now, but I think natural disasters will become even more common and climate
change will make things crazier. I think the world will be more divided along certain lines
politically but I hope we are able to reach resolution on some ongoing conflicts of the
20th century and early 21st.”?' Responses in the conditional category described different
possible futures, dependent on the actions taken in the present and near future. For
example, a 44-year-old conservation worker and mother in California wrote, “If we
don’t adequately address climate change: Less predictable, more civil unrest, wars over
finite resources, water for example, more refugees, pain, crime suffering, disease, famine,
inequality. More frequent natural disasters, displaced populations, fully abandon [sic]
SR RS SR T f o address it
17 parent, white, male, 42, Vermont.

'8 Undecided, white, gender fluid, 27, Pennsylvania.
19 Undecided, white, female, 31, California.

20 Childfree, white, female, 42, Washington.
2! Childfree, white, female, 29, California.
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appropriately the most progressive society we have seen. A bright future full of potential and
promise.”** For more examples from each category, see the electronic supplemental material.

As these examples suggest, the negative visions of the future tended to be intensely
negative. A composite narrative (Willis 2018) of common aspects of responses in the Negative
category, included in the electronic supplemental material, describes a future of overlapping
and reinforcing climatic, ecological, epidemiological, social, economic, political, geopolitical,
and migration crises. Respondents expected the psychological toll of these developments to be
significant, and this seemed to constitute a central element of respondents’ concerns about
having children in the context of climate change. As a 30-year-old software engineer in
California wrote, “I strongly believe that children alive today are going to live through a long
period of trauma, violence and devastation on a global scale that will rival World War I in its
sheer terror unleashed on an unprepared population.” In this context, he, along with many
other respondents, was “uncomfortable bringing children into the world given the
circumstances.”

3.5 Reproductive considerations beyond climate change

While all the respondents in this sample reported factoring climate change into their repro-
ductive plans and choices, it is worth noting that climate change was rarely discussed as the
only consideration. In response to an open-ended question posed to childfree respondents—
“What factors were involved in your decision not to have biological children?”’—respondents
also referenced more traditional factors, such as problems finding a suitable partner; their
partner’s preferences; financial concerns; reproductive capabilities; physical and mental health;
the lack of a strong desire to have children; as well as troubling global issues beyond
anthropogenic climate change (such as the perception of growing inequality and injustice
and the perception of rising fascism in the US and around the world). When the qualitative
responses by parents, planning, and undecided respondents (to various open-ended survey
questions) touched on reproductive considerations beyond climate change, these factors were
also present.

Additionally, the extent to which climate change was described as being factored into
respondents’ reproductive plans and choices varied widely. Some respondents stated unam-
biguously that climate change was the sole reason for choosing not to have children, like the
32-year-old investor in Oregon who wrote, “I want a family. I want biological children. But I
won’t have them” because of the “devastating effects of climate change.”** For others, climate
change was the primary but not the sole reason for choosing not to have children or to have
fewer children than they desired, such as the tech worker in Minnesota who reported that
“climate change is the #1 with a bullet reason I'm not having kids.”** For others, such as a 36-
year-old self-employed woman in Northern California, “many, many factors have gone into
this decision,” one of which was climate change.26

22 parent, white, female, 44, California.

23 Undecided, white, male, 30, California.

24 Childfree, white, female, 32, Oregon.

23 Childfree, white, female, 30, Minnesota. “With a bullet” is a colloquial expression meaning that something is
quickly rising to the top.

%6 Childfree, white, female, 36, California.
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4 Discussion

This research confirms that some climate-concerned young people are now factoring climate
change into what many people consider to be the most intimate and consequential decision an
adult makes in their life course—the decision about whether to conceive and raise children,
and how many.?’ In this sample, concerns about the climate impacts that children will
experience were stronger and more affectively charged than concerns about the carbon
footprint of procreation.

Although respondents’ concerns about the carbon footprint of reproduction were less
intense and emotional than their concerns about the climate impacts their children will or
would experience, it is striking that 87.1% of respondents who were parents, planning, or
undecided were “extremely,” “very,” or “somewhat” concerned about the carbon footprint of
reproduction. While the assertion of an individualized “carbon footprint” and its application to
reproductive choices is in some ways a new form of a decades-old Malthusian concern about
‘overpopulation’ in environmental discourse (e.g., Robertson 2012), it is, in other ways, a new
concept. As a metaphor and accounting metric, the carbon footprint was popularized between
2007 and 2011 (Turner 2014, pp. 59-60; Girvan 2017, pp. 32-36), and it carries some
complicated ethical and political implications that ought to be closely examined given its
sudden centrality to environmental discourse and ethics.?® The concept of a “carbon legacy” of
reproduction was developed in a journal article published in 2009 (Murtaugh and Schlax
2009), using data from 2005. Until recently, it was the only published study that calculated the
carbon footprint of conceiving biological children. Its results have been accepted and present-
ed, often in somewhat reductive ways, by scholars (e.g., Wynes and Nicholas 2017) as well as
a large number of journalists, and these web articles have been shared widely. For example, a
2017 article in the British newspaper The Guardian, titled “Want to fight climate change?
Have fewer children” (Carrington 2017), has been shared over 11,000 times, with evocative
graphics optimized for social media.>> A single study, now over a decade old, seems to have
had a remarkable influence on the way that the respondents in this sample thought about their
reproductive intentions and practices—and, most likely, millions of Americans along with
them. While it is beyond the scope of this article to explore in detail the reductive and
potentially misleading ways that Murtaugh and Schlax’s careful study has been interpreted
and presented by journalists and others, it is worth noting that a recent (nonpeer reviewed)
study, examining the same question, came to a very different conclusion (Halstead and Ackva
2020). While there have been a number of single-exposure experiments on the influence of
footprint information on behavioral intentions (e.g., Brook 2011; Toner et al. 2014), there has
been little social scientific research on what happens when this novel concept becomes deeply
embedded, over a period of years or even decades, in the normative ethical considerations of
climate-alarmed people, who constitute a growing subset of the population (Goldberg et al.

27 This article is concerned with reproductive choices in the age of climate change, but not all people have the
freedom or ability to choose whether to have children, or how many. That denial is an incredibly important topic,
but it is not the focus of this article. Additionally, this article is focused on the question of biological reproduction,
but one alternative to conceiving biological children, frequently cited by respondents, is adoption. This space
does not permit an appropriately detailed discussion of how adoption fits into these considerations, though it is
worth noting that adoption in the United States is often a difficult, lengthy, and often expensive process, and
therefore was carried out less frequently than it was praised by survey respondents.

28 See, for example, Paterson and Stripple 2010; Turner 2014; Girvan 2017.

29 Though this article reported on the results of the study by Wynes and Nicholas 2017, Wynes and Nicholas
utilized data from Murtaugh and Schlax 2009.
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2020). Given the dearth of research on the carbon footprint of reproduction and its apparent
influence on the way that some climate-concerned people are thinking about their most
intimate life choices, further research is needed.

This application of the normative ethics of the carbon footprint to individual reproductive
intentions and choices occurs within the context of a vigorous and sometimes polarizing
debate, among both scholars and environmentalists, about the value of emphasizing individual
actions in response to climate change. Supporters of encouraging high-impact individual
actions—which frequently include eating a plant-based diet, purchasing renewable energy,
flying less, living car-free, and having a smaller family—argue that while individuals making
ethical choices might have a small direct effect on overall greenhouse gas emissions, these
choices have positive and potentially nonlinear spillover effects (e.g., Truelove et al. 2014).
Others contend that individual ethical choices can lead to moral licensing, in which adoption of
one moral behavior results in a decreased likelihood of the adoption of another (e.g.,
Tiefenbeck et al. 2013), which would be especially problematic if individual ethical choices
lead to a decreased desire and willingness to engage politically (e.g., Mann and Brockopp
2019). The empirical evidence to date has been mixed (Maki et al. 2019). This research
demonstrates that some young people are struggling with this question in their most significant
life choices.

Unlike carbon footprint concerns, concerns about the climate impacts that children will or
would experience were based on expectations, hopes, and fears about the future. Of course,
climate change is both a present and a future concern; climate change is already happening, but
climate concerns, fears, and anxieties are future-oriented, given the lag between greenhouse
gas emissions and climatic change (e.g., Ricke and Caldeira 2014), along with the expected
ecological, epidemiological, social, economic, and political consequences. Given that Amer-
icans are increasingly connecting extreme weather to climate change (Deeg et al. 2019), and
that there is growing alarm about climate change (Goldberg et al. 2020), it is not surprising that
some Americans (and people all around the world) who understand the lag between emissions
and consequences are combining extrapolations from current and recent events with reports
about negative projections to develop intensely negative visions and expectations of the future.
This psychological effect of climate change—an anticipatory anxiety, or “pre-traumatic stress
disorder” (Davenport 2017)—is only beginning to be widely acknowledged and studied
(Gifford and Gifford 2016), and deserves more attention given the number of Americans that
are now “alarmed” about climate change (Goldberg et al. 2020).

Social scientists have frequently seen the tendency to imagine climate change in the future
as a problem to be overcome, with scholarship in environmental communication focused on
the ways in which climate change might be made more psychologically proximate. While
perceptions of climate futures tend to have less impact on actions in the present (e.g., Spence
and Pidgeon 2010), reproductive choices and plans might constitute an exception to this
general rule. This is because reproduction is inherently tied to futurity; prospective parents
who are attempting to predict what the lives of their children might be like as adults are, by
necessity, imagining the future. If perspectives on the future change over time, it would seem
likely to have some effect (of indeterminate size) on reproductive intentions and choices.
Indeed, it has been observed historically that when expectations about the future have become
less positive, such as in Russia after the fall of the Soviet Union, fertility has seen a decline
(Brainerd 2007).

How widely shared is the intensely negative and declensionist vision of the future
expressed by the majority of participants in this sample? It is possible that these respondents
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had an exceptionally negative perception of the future, since the sampling methodology might
lead to self-selection for this very attribute. However, the fact that this particular sample had a
negative perception of a climate-changed future is line with what we might expect from a
recent public poll on expectations of the future, which found that Americans expect the
average standard of living to be worse in 2050 than it is today; and that Democrats are more
likely than Republicans to expect the environment to become worse off in the future (Pew
Research Center 2019). While it is beyond the scope of this article to evaluate which aspects of
this sample’s composite vision of the world in 2050 (presented in the electronic supplemental
material) are more or less probabilistically likely, or to discuss how respondents might have
come to view the future in this way, it is notable that this composite vision bears striking
similarities to recent popular American nonfiction books and articles that attempt to describe a
climate-changed future, such as David Wallace-Wells’ bestseller, The Uninhabitable Earth
(Wallace-Wells 2019). It also bears similarities to widely read American novels of climate
fiction, which are frequently set in apocalyptic climate futures (Schneider-Mayerson 2017).
Further research might determine how widespread this expectation of an intensely negative
future is in the USA (and elsewhere), whether it is concentrated among specific groups, and
whether there is a reliable correlation between negative expectations about the future and
reproductive plans and choices.

While all participants in this sample reported factoring climate change into their reproduc-
tive plans or choices, it was rarely described as the sole consideration. In this sample, as for
most people of child-bearing age, decisions about reproduction were the product of a multitude
of factors, including cultural and familial attitudes about the ideal family size; national and
state laws and policies; employment opportunities; financial considerations; the desires of
one’s partner; and reproductive capabilities (e.g., Parker and Alexander 2004). Future research
might attempt to determine which of these factors are most salient for different groups of
people that are factoring climate change into their reproductive choices.

Given the sampling methodology utilized for this study, these results are not considered
generalizable. In particular, this sample was composed predominantly of white Americans, which
did not allow us to compare the concerns of different racial and ethnic groups. Further research
might determine whether different racial and ethnic groups are more or less concerned about the
carbon footprint of procreation and the climate impacts their children might experience.

Additionally, this study is limited by its reliance on self-reporting. While there is no way
around this limitation when it comes to investigating the reasons why individuals make
reproductive choices at the micro level, it means that there is some level of uncertainty with
the results. It is possible, for example, that some respondents made individual reproductive
choices for unrelated, “nonrational” (Overall 2012, 205), or unconscious reasons, and then
explained those decisions post facto with reference to their climate concerns. Indeed, some
survey respondents acknowledged this possibility in their responses. At the very least, we might
consider these concerns to be part of an eco-reproductive vocabulary of motives (Mills 1940),
by which individuals make sense of and explain their reproductive choices to themselves and to
others by drawing on what they imagine to be socially and culturally acceptable explanations.

5 Conclusion

While widespread eco-reproductive concerns in relation to climate change seem to constitute a
relatively recent phenomenon, these concerns seem unlikely to disappear. Besides the expected
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longevity of climate change itself, we are in a period of growing climate concern (Goldberg
et al. 2020), including more widespread concern among younger generations (Ballew et al.
2019), in which the effects of climate change are becoming more obvious and Americans are
increasingly connecting extreme weather to climate change (Deeg et al. 2019). As such, it
would not be surprising if the percentage of young people who are factoring climate change
into their reproductive plans and choices grows over time.

This research has implications for multiple areas of study, including environmental ethics,
environmental sociology, the sociology of reproduction, and demography. The fertility rate in
the USA has been declining over the last decade, from 2.12 births per woman in 2007 to 1.73 in
2018, as it has in a number of other industrialized countries. This has contributed to alarming
headlines about “the end of babies” (Sussman 2019). It is possible that growing climate
concerns account for some percentage of the most recent decline in fertility, though further
research is needed to understand whether this is the case. Further research is also needed to
ascertain to what extent these eco-reproductive concerns are shared around the world.

Finally, this research may have implications for climate modelers. The phenomenon of
climate concern contributing to a reluctance to have children raises the possibility that so many
young people in wealthy, high-emissions nations will choose to have smaller families or
forego procreation entirely that they may succeed in one of their goals: influencing the overall
fertility rate, population, and production of greenhouse gases, and thus contributing, to some
extent, to climate mitigation.
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