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Abstract

Climate change is one of the central challenges for contemporary societies. It is widely
discussed as triggering “climate anxiety,” and as dampening the desire to reproduce,
particularly among young people. Conversely, parenthood could affect people’s attitudes and
behaviors toward the environment. Empirically, however, little is known about this potentially
reciprocal relationship due to the lack of longitudinal data of sufficient temporal scope. Our
study extends this debate using unique data from the German Socio-Economic Panel Study
(GSOEP), which contains both full fertility histories and yearly measures of environmental
concerns (1984 to 2020). We follow individuals born between 1965 and 2000 through time and
investigate a) whether environmental concerns predict first birth quantum and timing, and b)
whether environmental concern trajectories vary between eventual parents and the childless.
Results show no significant relationship between environmental concerns early in or
throughout the life course and first birth timing or quantum, except for individuals born before
1970, who delayed parenthood if they had substantial environmental concerns. Moreover,
while some differences in environmental concern trajectories between eventual parents and

the childless are found, they seem to be largely rooted in unobserved heterogeneity.
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Introduction

Climate change has been an issue of increasing concern for several decades. As the growth
of human populations and their consumption levels are closely intertwined with greenhouse
gas emissions, global warming is an important theme in demography (van Dalen & Henkens,
2021). However, while there is ample demographic research on the morbidity- and mortality-
inducing effects of climate change (Lutz et al., 2014; Zagheni et al., 2016), and on climate-
induced migration (Hoffmann et al., 2020), research on the impact of climate change on fertility
is still scarce (Grace, 2017). Even less is known about the potential linkages between peoples’

environmental concerns and their fertility behavior.

Only recently have demographers started to speculate about the potential role of climate
change concerns in the transition to parenthood, including with regard to recent fertility declines
in Scandinavia (Rotkirch, 2020). If young couples worry about future environmental
degradation or environmentally-induced conflict, they may be reluctant to procreate out of
concern that their potential offspring will experience hardship. A related strand of research
investigates whether climate change concerns are affecting fertility preferences, motivations,
and intentions (Arnocky et al., 2012; De Rose & Testa, 2015). Some studies examine linkages
between climate change concerns and fertility motivations (Schneider-Mayerson & Leong,
2020), or environmental attitudes and desired number of children (Rackin et al., 2022).
Empirical research on the question of whether concerns about the environment or climate

change affect realized fertility, such as the transition to parenthood, is still in its infancy.

One complicating aspect of studying the association between environmental concerns and
reproductive decision-making is that environmental concerns are unlikely to remain static
throughout life. Indeed, undergoing important life course transitions, such as couple formation
or the transition to parenthood, may influence people’s attitudes, concerns, and behaviors
toward the environment (Jamieson, 2016; Thomas et al., 2018). Psychological distance in
space and time might limit people’s willingness to reflect on the environment and to engage in
pro-environmental behavior. Moreover, motherhood or fatherhood might affect the felt distance
to climate change due to the sense of responsibility parents have for their children’s future
(Spence et al., 2012).

A major obstacle to investigating the hypothesized reciprocal relationship between
environmental concerns and fertility behavior is the need for sufficiently long panel data. Until
now, time series on environmental concern have been scarce, and those that exist have been
relatively short. The longest time series that have been used to study the impact of parenthood
on environmental concerns include just seven years of data (Milfont et al., 2020). This time
span is too short for investigating the long-term impacts of parenthood on environmental

concerns, especially because these concerns might not arise until parents have moved past
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the “rush hour of life,” and their adolescent children have started advocating actively on behalf
of the environment (Lawson et al., 2019). Our study extends this literature. We examine the
prospective effect of environmental concerns on the timing of the transition to parenthood and
the quantum of births, and investigate whether environmental concerns change after

parenthood.

In this study, we overcome previous data limitations by using unique longitudinal data from the
German Socio-Economic Panel (GSOEP), which contains full fertility histories and yearly
measurements of environmental concerns in all available waves (1984-2020). Therefore,
GSOEP data are ideally suited to answer our research questions of whether environmental
concerns predict the transition to parenthood, and whether becoming a parent affects
environmental concerns. Our analyses on the prospective association between environmental
concerns and fertility are based on several methodological approaches. First, we examine the
extent to which environmental concerns in younger adulthood (16-23 years) predict
parenthood by age 40. Second, we run piecewise-constant hazard models to look at the fertility
risks over time depending on time-varying environmental concerns. To examine whether
environmental concerns influence first-birth timing, we run additional analyses including
interactions between environmental concerns and time. Trajectories of environmental
concerns over time are analyzed using fixed-effects logit regression models, stratified by
parental status and age at first childbirth.

To our knowledge, this is the first study that examines the association between environmental
concerns and fertility using longitudinal data that include complete fertility and environmental
concern trajectories. While not all birth cohorts in our sample were exposed to the climate
change debate during their childbearing years, our findings shed valuable light on the
environmental concerns-fertility nexus, and on how climate change concerns may affect

childbearing in contemporary and future societies.

Background

Environmental concerns over time in Germany

While global concentrations of atmospheric CO; have been rising constantly over the past 60
years, subjective concerns about climate change, or about the environment, have been subject
to strong volatility, including in Germany (Hartmann & Preisenddrfer, 2021). In the early years
of GSOEP (1984-1989), many respondents reported having environmental concerns, as the
accumulated damage to forests due to air pollution and subsequent acid rain received

considerable attention and contributed to strong environmental awareness throughout
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Germany (OECD, 2000; Fowler et al., 2020). In 1986, the Chernobyl disaster further
contributed to growing environmental concerns, although the effect was only short-lived
(Berger, 2010). The share of GSOEP respondents who reported having major environmental
concerns reached an all-time high in 1989 (62%). Following German reunification, the
proportion of respondents reporting major concerns decreased substantially. By the end of the
1990s, the proportion indicating that were very concerned had fallen to 23% (Hartmann &
Preisendorfer, 2021). During the early 2000s, environmental concerns stabilized at relatively
low levels (around 30%), or increased very slightly (Hartmann & Preisenddrfer, 2021). A surge
in concern reported in 2007 may be partly explained by the release of the documentary “An
Inconvenient Truth,” which triggered an intensified debate about climate change in Germany
(Schipperges, 2020). Similar to Chernobyl, the 2011 Fukushima disaster led to a temporary
increase in environmental concerns before political interventions were announced (Goebel et
al., 2015). However, levels of concern about the environment have recently risen again in
Germany (46% in 2019, Hartmann & Preisendérfer, 2021), and have stayed high despite the
Covid-19 pandemic competing for public attention (Gellrich et al., 2021).

Theoretical framework and hypotheses
Part 1: Ideational Influences on Childbearing

Our focus on fertility in relation to environmental concerns calls for a careful conceptualization
of the reproductive decision-making process. In the psychological and family-demographic
literature, this complex process from fertility desires via intentions to realizations is usually
framed within either the “Theory of Planned Behaviour” (Ajzen, 1991), the “Traits-Desires-
Intentions-Behaviour” (Miller, 1994, 2011), or the “Cognitive-Social Model of Fertility Intentions”
(Bachrach & Morgan, 2013) model. While none of these theories explicitly considers
environmental concerns, Miller's appears to be the most promising for the purposes of our
study, as it clearly defines and distinguishes the theoretical concepts that are key to our
research: childbearing motives (dispositions to react favorably or unfavorably to various
consequences of childbearing), childbearing desires (the wish to have a child), and
childbearing intentions (an actual, committed plan to have a child). Moreover, the model
applies a procedural perspective to childbearing choices, describing the evolution of desires
over the life course. Most importantly, however, it recognizes that “fears and worries of
parenthood” (Miller, 1995, p. 476), including various concerns related to the child’s future, can
affect childbearing outcomes in positive or negative ways. Our research builds upon this
framework by examining environmental concerns as potential factors motivating fertility

behavior.



The theoretical role of fertility preferences in behaviors has been debated among
demographers and in other related research fields (Miller, 2011); and efforts to find empirical
support for it have not been straightforward. As Toulemon and Testa (2005) pointed out in
reference to French data, uncertainty-inducing socioeconomic conditions need to be
accounted for when considering the role of intentions in fertility outcomes. Particularly over
short time periods, intentions can be bad predictors of realizations. However, the relevance of
intentions increases when looking at the relationship from a life-course perspective, which
indicates the importance of relying on longer time series, such as those used in the present
study. Similar discrepancies between preferences and behaviors were found by Cleland et al.
(2020) in an analysis of longitudinal data from 28 Asian and African countries. However, the
difficulties people in these contexts face in implementing their fertility preferences, such as the
lack of suitable contraception, might play a smaller role in the German context, particularly
among the most recent cohorts. At the same time, Yeatman et al. (2020) found that fertility
timing desires were highly predictive of future pregnancy in Malawi. In summary, while the
relationship between fertility motivations and fertility behavior is complex, fertility intentions are
still among the strongest predictors in fertility research.

Recently, another kind of ideation has been gaining traction as a potential factor in family
formation processes (Helm et al., 2021). Particularly on (social) media, there has been much
discussion about the effects of climate anxiety on childbearing. However, despite the popularity
of movements such as #birthstrike, the findings of the few quantitative studies that have
investigated linkages between climate change concerns and fertility motivations have been
mixed. Arnocky et al. (2012) observed a negative relationship between concerns about the
natural environment and fertility intentions among a cross-section of Canadian students. De
Rose and Testa (2015), focusing on a European sample, found that individuals’ concerns about
climate change were not significantly related to their intended number of children. By contrast,
another study showed that U.S. students reported lower fertility desires if they wanted political
action to protect the environment (Rackin et al., 2022). Similarly, Schneider-Mayerson and
Ling Leong (2020) found that almost 60% of U.S. respondents aged 27-45 were concerned
about the carbon footprint of reproduction, while almost 97% were concerned about the future
well-being of their existing or hypothetical offspring. Overall, these studies were limited in their
analytical and sampling strategy, either because they investigated highly selected populations,
or because they lacked the longitudinal information needed to clearly operationalize the
dynamic nature of fertility intentions and potential environmental concerns (De Rose & Testa,
2015).

Studies on the relationship between environmental concerns and fertility realizations are even

harder to find. One exception is the recent discussion paper by Lockwood et al. (2022), which
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used longitudinal data from the UK. Their results showed that environmentally-unconcerned
people were roughly 60% more likely than environmentally-concerned people to become
parents over the next six years. However, the individual time series they used were not long
enough to rule out heterogeneity in postponement between environmentally more or less
concerned individuals. The important additional question about the potential impact of

environmental concerns on fertility timing therefore remains unanswered.

Despite these inconsistencies in previous research, there are theoretical reasons why
environmentally-concerned people might be inclined to remain childless, particularly as the
pace of climate change accelerates: first, because they want to spare their children a life in
agony in a future world that no longer provides the full range of ecosystem services necessary
to maintain today’s quality of life (Schneider-Mayerson & Leong, 2020); and, second, because
children are additional consumers who negatively contribute to global warming (Wynes &
Nicholas, 2017). Having fewer children, particularly in wealthy consumerist societies, may be
part of the solution to many of the problems posed by climate change. Assuming that having
environmental concerns might weaken people’s fertility desires and intentions relative to other
life motivations (e.g., preserving energy, reducing one’s carbon footprint, dedicating more time
to environmental activism), we hypothesize a negative association between environmental

concerns and fertility:

Hypothesis 1a: Environmentally-concerned individuals are less likely to enter parenthood.

There is also a timing-related question that should be asked here. Environmentally-concerned
individuals might be less sure about their childbearing desires, or feel more obliged to pursue
competing goals (e.g., producing the smallest possible carbon footprint), though they may
change their fertility preferences later in life, possibly in response to their biological clock
(Wagner et al., 2019). In general, however, we expect individuals with major environmental
concerns to have lower fertility risks over time. Moreover, it has been shown that compared to
men, women are more likely to perceive risk (Olofsson & Rashid, 2011) and are generally less
likely to deny evidence of climate change (McCright & Dunlap, 2011). The common explanation
for this pattern is social dominance orientation, which makes men feel more empowered and
able to act upon potential threats than women because they are part of a more powerful group
within the social hierarchy (Jylha et al., 2016). In accordance with this literature, we
hypothesize that the fertility behavior of women will be more affected by environmental

concerns than that of men:



Hypothesis 1b: Environmentally-concerned individuals have lower first birth risks over time,

and these associations are stronger among women than among men.

Part 2: The Role of Parenthood in Environmental Concerns

The carbon cost of childbearing is generally thought to be positive and sizable (Wynes &
Nicholas, 2017). However, there are reasons to believe that parenthood could contribute to
climate change mitigation. One of those reasons is related to psychological distance, which,
according to Liberman and Trope (2008), can be found in four different dimensions: temporal,
spatial, social, and hypothetical. In the climate change domain, hypothetical distance relates
to the uncertainty of future environmental problems and their consequences (Spence et al.,
2012). Social distance arises from the dissimilarity between the people perceiving climate
change and those actually experiencing the impacts (McDonald et al., 2015). This social
distance is usually closely linked to spatial distance (Busse & Menzel, 2014), which describes
the phenomenon that many members of today’s low-fertility societies in the developed world
perceive that climate change impacts are occurring in geographically-distant places. Finally,
temporal distance relates to the feeling that the negative effects of climate change will not
emerge until sometime in the distant future (Fesenfeld & Rinscheid, 2021).

This last dimension of temporal psychological distance may play a key role in the relationship
between environmental concerns and fertility, since environmental problems may be passed
on to future generations. While for people without children, these future generations do not
contain descendants, the situation is different for parents, as they are spatially close to
potential future victims of climate change impacts, and are therefore more likely to engage in
pro-environmental behaviors, and even to be held accountable by their adolescent offspring
(Lawson et al., 2019). A second reason for why psychological distance to climate change might
be smaller within families can be explained by the so-called “legacy hypothesis” (Thomas et
al., 2018). Similar to parents trying to endow their children with the necessary financial means
to secure a good quality of life beyond their own lifetime, parents might want to leave their
child(ren) a high-quality environment. Consequently, having children might increase levels of

environmental concern.

Nonetheless, existing research on the potential linkages between fertility ideations and
realizations on the one hand and shifts in levels of environmental concern and in potentially
pro-environmental behaviors on the other remains scarce. The few such studies that have

been conducted were either constrained by their small cross-sectional samples (e.g., Grgnhgj
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& Thggersen, 2017; Lawson et al., 2019), or, if they used longitudinal data for a fixed group of
individuals, looked at only a relatively short time span in the lives of young parents (Milfont et
al.,, 2020; Thomas et al., 2018). The problem with the first kind of research is that the
researchers could not account for parents’ concerns and behaviors prior to becoming parents.
Thus, the characteristics that selected parents into parenthood remained unaccounted for,
including those may be correlated with environmental concerns (or the lack thereof). While
Thomas et al. (2018) used longitudinal data to follow individuals during the transition to
parenthood and beyond, the data covered only 24 months, which may be too narrow a time
frame for most parents to have shifted their attention away from their new life situation and
toward a more long-term oriented focus on the environment. In the period immediately after
they assume their parental duties, parents tend to prioritize the well-being of their child, which
might even increase their carbon footprint. However, both the direction and the size of the
effects of parenthood could change over the long run. In a more recent study based on a
slightly longer panel (2009-2015), Milfont et al. (2020) found that while parenthood made
people more aware of climate change, it did not affect their environmental attitudes. In the
present study, we want to test the legacy hypothesis using longitudinal data covering a much
longer time span than any previous study on the subject:

Hypothesis 2a: Parents are more likely to be concerned about the environment than non-

parents.

Previous research has also argued that parenthood may affect people’s environmental
concerns differently depending on their gender. Women may care more about the health of
their children, while fathers may be more concerned about their financial wealth (Blocker &
Eckberg, 1997; Davidson & Freudenburg, 1996). Thus, mothers are expected to have greater
environmental concerns after entering parenthood, while fathers are expected to retain their
previous level of environmental concern, or even to become less concerned about the
environment, as their economic concerns increase (Blocker & Eckberg, 1997; Davidson &
Freudenburg, 1996):

Hypothesis 2b: Environmental concerns increase among mothers (compared to non-mothers),

but do not change or even decrease among fathers (compared to non-fathers).



Data and Methods

To overcome the problems related to short time series, we base our analyses on data from the
German Socio-Economic Panel (GSOEP). GSOEP has been conducted annually since 1984,
with the waves before 1991 including only West Germans. The latest data available are from
2020. Each year, approximately 30,000 individuals from around 14,000 households participate
(Siegers et al., 2019). Apart from demographic information — e.g., age, sex, socioeconomic
characteristics, timing and quantum of fertility — GSOEP covers a variety of attitudinal items.
Most importantly for our purposes, GSOEP has collected information on people’s

environmental concerns since its launch in 1984 (Goebel et al., 2019)*.

Since we aim to study the reciprocal relationship between environmental concerns and fertility,
we use these data to conduct two separate kinds of analyses: (#1) We explore whether
environmental concerns may predict childbearing. This question can be approached
empirically in various ways. We examine (#la) the prospective association between
environmental concerns measured in young adulthood (ages 16-23) and parental status by
age 40, and (#1b) the longitudinal association between environmental concerns and fertility
over time. (#2) We are also interested in investigating the environmental concern trajectories
of individuals over their reproductive lifespan. Here, we look at differential concerns by parental
status, as well as over the parental lifespan.

Sample

The size and membership of our sample differs depending on the type of analysis. Analyses
on parenthood by age 40 are based on a sample that has been observed for at least 20 waves
since age 20 or younger (#1a), with information on environmental concerns being taken from
young adulthood. 833 respondents have been observed until age 40 or higher. Childbearing
after age 40 was relatively rare in our sample. The vast majority of first childbirths happened
by age 35 (88.20%). Only 1.17% of the participants entered parenthood after age 40. This is
line with previous research showing that fertility rates do not change much after age 40 for
both genders (Nisén et al., 2014). Additional analyses using the sample that experienced
parenthood by age 35 (1,302 individuals that were observed until age 35 and higher) revealed

patterns similar to those obtained from our initial sample.

1 Attitudes toward the environment have been collected in GSOEP via several measures. We
use concerns about the state of the environment, since this survey item has been included

without interruptions or modifications throughout the entire 1984-2020 period.
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We are interested not only in the link between early-life environmental concerns and the
probability that they entered parenthood by age 40, but also in the potential impact of
individuals’ changing environmental concerns on their first birth risks over time (#1b). The
analytical sample for (#1b) consists of 6,730 initially childless individuals who were followed
from age 20 or younger until the birth of their first child (1,476 first births were recorded between
1986-2020)?, age 40 (assumed end of the reproductive lifespan), or the last observation —
whichever comes first. This amounts to a total of 71,312 observations. To identify possible
discontinuities over time, we stratify our sample (#1b) by birth cohort. Robustness checks in

which the reproductive lifespan was extended to age 50 generated very similar results.

The longitudinal analyses described under (#2) above are again based on the sample
consisting of individuals who were aged 20 or younger when they first participated in the
survey. Respondents were followed for at least 20 waves of GSOEP, leading to a total of
33,148 observations over time. However, we do not restrict the sample to participants who
were at least 40 years old at last observation. This leaves us with an analytical sample of 1,302

individuals (instead of 833 from above).

Environmental Concerns

Environmental concerns are a key variable in our analyses. First, they are included as the main
explanatory variable in our fertility models (probability of entering parenthood, childbearing
risks over time). Second, environmental concerns form the dependent variable for our analyses
predicting attitudinal changes in relation to fertility. The survey item on environmental concerns
belongs to a battery of concerns about several social problems that are captured in GSOEP,
such as concerns about the general economic development or crime rates in Germany. These
items were asked one after the other, and respondents could report being either “very

”

concerned,” “somewhat concerned,” or “not concerned at all’. The item on environmental

concerns did not change over the entire observation period.

For our analyses on both fertility risks and environmental trajectories, we dichotomize this
variable for two reasons. First, social psychology research suggests that the strength of an
attitude (here, environmental concerns) is important for predicting different outcomes (Ajzen,

2001; Howe & Krosnick, 2017). Therefore, it appears reasonable to differentiate between some

2 Environmental concerns have been collected since 1984, but the information for rural or
urban region (one explanatory) is not available before 1985. Since we additionally use lagged
variables in order to predict childbearing, the first observed childbirth could have happened in
1986.
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and major concerns. Second, the number of respondents who reported having “no concerns”
was rather small in all years. Thus, we combine this group with individuals who reported having
only some concerns and obtain a dummy variable for environmental concerns (0 “no/some

concerns,” 1 “big concerns”).

Subjective measures, such as those of environmental concerns, tend to be sensitive to specific
events that can suddenly break a time trend and cause outliers in individual years (for instance,
the Chernobyl catastrophe in 1986 or the release of “An Inconvenient Truth” in 2007).
Moreover, much like subjective values and identities, concerns tend to be volatile during the
formative years (Poge, 2020; Striessnig & Lutz, 2016). Therefore, relying on the answer from
just a single year to identify an individual as being either concerned or not concerned could
introduce bias and/or misrepresent the person’s level of concern during young adulthood.
Since this is our main variable in predicting the probability of entering parenthood by age 40,
for the prospective analysis (#1a), we derive a more robust measure of environmental concern
by calculating the mode from age 16 (when the youngest participants entered GSOEP) to age
23. This rather wide window gives us at least a few observations for those individuals who first
joined the survey at age 20. To test the sensitivity of this window, we tried alternative age
intervals (e.g., ages 20-25). The results were similar. When analyzing the influence of
environmental concerns on childbearing over time (#1b), we allow environmental concerns to
vary across years. To prevent bias in concerns due to known pregnancies or experienced

births, we lag time-varying environmental concerns by one year.

Control Variables

In our cross-sectional analysis of parenthood by age 40 (#l1a), we control for several

LTS [T

covariates. We include gender (“female,” “male”) and region (“east,” “west’) as dummy

variables. Highest educational attainment (“inadequate,” “general elementary,” “middle

” ”

vocational,” “vocational + Abi,” “higher vocational,” “higher education”) is provided by GSOEP

according to the International Standard Classification of Education (ISCED, version of 1997),

and we took this information from the last available observation. Civil status (“single,”

” ” o«

“cohabiting,” “married,” “divorced/widowed”) provides information on partnership and marital

”

status, which plays an essential role in childbearing. Type of residence (“rural,” “urban”) has
been generated according to the definitions by the Federal Office for Building and Regional
Planning (SOEP-IS Group, 2021). While the results presented here are based on the last
available observation for each individual, we also conducted robustness checks based on
information from the first observation. The results show similar patterns, and can be provided

upon request.
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Analyses of fertility risks over time (#1b) additionally control for the participant’s birth year
(1965-1979), age at baseline (in months), and income (standardized logarithm of individual
gross income in the previous year). Education (as above, but including “in school”), civil status,
income, region, and type of residence are now allowed to vary over time. In order to avoid
biases due to pregnancies that were ongoing at the time of the survey (these may, for example,
determine civil status), we take information on these variables from the previous year (time-
lagged). Given that we consider information from year t-1, and that type of residence (“rural,”
“‘urban”) is not available before 1985, we are restricted here to first childbirths from 1986

onward.

Part (#2) of our analysis is dedicated to trajectories of environmental concerns, and also
controls for gender, highest educational attainment, region, and type of residence. Additionally,

we control for parental status in a given year (“no parenthood (yet),” “parenthood”), calendar

year (in five-year groups), and age (in years).

Models

To answer the question of whether early-life environmental concerns predict future
childbearing (#1a), we run logistic regression models relating the “initial” level of concern
(statistical mode between ages 16 and 23) to the “eventual” level of fertility measured at age

40. The logistic regression model can formally be described as:

P.
In (1 lp) = a + bienvy,,qe + bygender + bzedu + bycivil + bsresid + bgregion
— b

@,

and including an interaction effect between environmental concerns and gender as:

P;
In (1 lp) = a+ bienv,pq4e * bygender + bzedu + bycivil + bsresid + bgregion
-

()

where the log odds of being a parent by age 40 are the sum of the model intercept a and the
set of explanatories, which are multiplied by the corresponding coefficients bs...bs. The variable
env represents the mode of dichotomized environmental concern between ages 16 and 23.
Furthermore, we control for the respondent’s gender, highest educational attainment (edu),

partnership status (civil), type of residence (resid), and region (East or West Germany).
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To study the impact of concerns on fertility risks (#1b), we employ piecewise-constant hazard
models, a type of event-history analysis used particularly in fertility research (e.g. Bengtsson
and Dribe 2014; Mussino and Strozza 2012). These models take the form of:

hij(tlx;) = Ajexp(bienv,_q + bygender + bzedu;_q + bycivil,_; + bsresid;_, + bgregion;_,
+ b, birthyear + bgage_baseline + byincome;_;)

3),
and including an interaction between environmental concerns and gender:

hij(t|x;) = Ajexp(bienv,_, * bygender + bsedu,_; + bycivil,_; + bsresid,_; + bgregion;_,
+ b, birthyear + bgage_baseline + bgincome;_)

(4)

The hazard h for each individual i within time interval j depends on time t and the set of
explanatories x. The factor A represents the period-specific baseline hazard. It is multiplied by
the exponentiated sum of explanatories that are multiplied by the coefficients bi...bg. The
explanatories are identical to those in equation (1) but extended by the factors birthyear (year
of birth of respondent), age at baseline (in months), and income (standardized logarithm).
Environmental concerns, education, civil status, type of residence, region, and income are
time-varying and lagged by one year. Equations (2) and (4) provide us with insights on gender-

specific findings — in line with hypothesis 1b).

To study the drivers of environmental concerns over time (#2), we again rely on logit models.
We apply both random- and fixed-effects models. According to the Hausman test, fixed-effects
models controlling for unobserved heterogeneity within individuals over time are more

appropriate for our data (Table Al). The explanatory variables are time-varying.

P;
In (1 lp) = a + byparenthood;; x b,age; + bzedu; + byyear;, + bsresid;; + bgregion;,
- L

+ a;
®)

The structure of equation (5) is similar to equations (1) and (2) (logit models) but expanded by
the factor a, which represents the unobserved time-constant variables for each individual i.
The model from equation (5) was also run for males and females separately in order to address
our hypothesis 2b). In this manuscript, we only show estimates from fixed-effects analyses but
results from random-effects models can be found in the appendix. As additional robustness
checks, we ran ordered logit models with fixed-effects and linear regression models using the

original variable on environmental concerns without dichotomization (“very concerned,” (1),
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“somewhat concerned,” (2) or “not concerned at all” (3)). The results support those obtained

from logit models (estimates available upon request).

Results
Descriptive Statistics

Table 1 shows absolute and relative frequencies for all variables used in the fertility analyses.
The left-hand side displays statistics for the sample consisting of 833 individuals used in
analysis (#1a) on parenthood by age 40. Roughly 60% of respondents in this sample reported
having major concerns most frequently when they were aged 16-23. Almost half of the sample
had obtained middle vocational education (48.02%) by the last observation, and the majority

(57.26%) were not living with a partner.

On the right-hand side, Table 1 shows univariate statistics for the sample used for the event-
history analyses described in (#1b). This sample contains 6,730 individuals with 71,312
observations. Descriptive statistics are reported at baseline when individuals first entered the
survey, irrespective of the survey time. Most individuals in this sample were relatively young
(210 months on average), not cohabiting with a partner (95.75%), and either in school (19.55%)

or had attained general elementary (46.15%) or middle vocational education (29.90%).
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Table 1: Descriptive statistics fertility analyses

Logit models, at last observation

Variable N %
Envir. Concerns (Mode 16-23 years)
No/Some 335 40.22
Big 498 59.78
Gender

Females 440 52.82
Males 393 47.18

Education (at last observation)

Inadequately 10 1.20
General Elemantary 64 7.68

Middle Vocational 400 48.02
Vocational + Abi 71 8.52

Higher Vocational 98 11.76
Higher Education 190 22.81
Civil Status

Single 477 57.26
Cohabited 70 8.40
Married 251 30.13
Divorced/Widowed 35 4.20
Residence

Urban 562 67.47
Rural 271 32.53
Total 833 100

Table 2 shows descriptive statistics for sample (#2), which was used to examine environmental
trajectories over fertility history. The left-hand panel of the table shows characteristics from the

first observation at young ages, while the right-hand panel refers to the last observation at least
16

Event-history analyses, at baseline

Variable N %
Environmental Concerns

No/Some 4,502 66.89
Big 2,228 33.11
Gender

Females 3,303 49.08
Males 3,427 50.92
Education

In School 1,316 19.55
Inadequately 120 1.78
General Elemantary 3,106 46.15
Middle Vocational 2,012 29.90
Vocational + Abi 38 0.56
Higher Vocational 19 0.28
Higher Education 119 1.77
Civil Status

Single 6,444 95.75
Cohabited 237 3.52
Married 44 0.65
Divorced/Widowed 5 0.07
Residence

Urban 4,328 64.31
Rural 2,402 35.69
Region

West 5,321 79.06
East 1,409 20.94

Mean Std. dev.

Age (months) 210.77 12.30
Income (log) 7.61 1.15
Total 6,730 100

Min
170
2.56



20 years later. Of the 1,302 respondents, 52.76% were female and the urban-rural distribution
remained relatively stable over time (about two-thirds from urban areas). While 97.77% did not
have children at first observation, 71.81% were parents at last observation. Changes in the
respondents’ educational attainment can also be detected: at baseline, 33.87% were in school
and 47.31% had obtained a general elementary school degree as highest education; while at
last observation, the majority had reached either middle vocational (44.78%) or higher (tertiary)
education (25.65%).

Table 2: Descriptive statistics environmental trajectories

Baseline Last observation
Variable % N Variable %

Gender Gender

Males 47 24 6815 Males 47 24

Females 5276 687 Females 5276

Education Education

In School 3387 441 In School 0.46

Inadequately 507 66 Inadequately 0.92

General Elemantary  47.31 616 General Elemantary 8.76

Middle Vocational 13.06 170 Middle Vocational 4478

Vocational + Abi 0.486 5] Vocational + Abi 853

Higher Vocational - - Higher Vocational 10.91

Higher Education 0.23 3 Higher Education 25.65

Residence Residence

Urban 687.74 882 Urban 69.59

Rural 32.26 420 Rural 30.41

Parenthood FParenthood

No g7.77 1273 No 2819

Yes 223 29 Yes 71.81
Mean Std. Err. Mean

Age in years 17.67 1.73 Age in years 43.05

Total 100 1,302 Total 100

Descriptive statistics on environmental concerns over time reveal different patterns across
ages and birth cohorts (Figure 1). Since there were only a few respondents aged 15 and 16,

in Figure 1 we show the environmental concerns of individuals aged 17 or older. Members of
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the oldest birth cohorts (<1970) reported having major environmental concerns quite frequently
at younger ages. Of these individuals, the share who said they were very concerned was
around 60% at ages 18-25, but had decreased to approximately 20% at age 35. Thereafter,
this share was relatively stable at around 35%, before increasing again in the more recent

observations when the respondents were over age 50.

Individuals born in the 1970s also reported having major concerns at younger ages. Again,
around 60% of them said they were very concerned at age 17. However, unlike in the earlier
birth cohorts, this proportion decreased from ages 17-28 to around 30%, where it remained
until the end of the observation window. The differences in age profiles between the pre-1970
and post-1970 birth cohorts may point to period effects (forest damage, Chernobyl) during the
1980s. The age profiles for the youngest birth cohorts look markedly different. The share of
individuals who reported having major environmental concerns was stable at around 30%
across the younger ages for the birth cohorts from 1980 onward. This proportion increased by
mid-adulthood (ages 39/40) to around 45%, which may be due to current debates around

climate change.

70
60
50

40

Percent

30

20

10

—=@=—T0tal] ==@=Cohorts<1970 Cohorts 1970-1979  ==@=Cohorts>=1980

Figure 1: Environmental concerns over age and birth cohorts
Note: Descriptive statistics showing percentages reporting major environmental concerns; bivariate analyses
without any control variables, SOEP data (1984-2020).

Fertility analyses
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In a first step of the multivariate analyses (#1a), we examine whether environmental concerns
in the early life stage (statistical mode between ages 16 and 23) may predict parenthood by
mid-adulthood (age 40). Figure 2 below refers to predictive margins on being a parent by age
40 for both women and men. Findings suggest that women were more likely than men to have
transitioned to parenthood. But for both women and men, having major concerns about the
environment at younger ages did not significantly affect the likelihood of becoming a parent.
While the predicted probabilities are slightly higher among those reporting major concerns
during young adulthood (vs. no/some concerns), the statistical uncertainty is relatively large.
Further analyses based on the contrasts of margins reveal that the point estimates of reporting
major concerns do not differ significantly from the reference group (no/some concerns) for both
genders (Figure Al). Point estimates and confidence intervals for the other covariates of the
model are shown in Table A2 of the appendix. Robustness checks using the statistical mode
of environmental concerns for ages 20-25 (Figure A2) and on fertility by age 35 (Figure A3)
support our findings.

Predictive Margins
-""ﬂl

No/Some Big
Environmental Concerns

Gender
® Females ® Males

Figure 2: Impact of environmental concerns on parenthood by age 40
Note: Logit models controlling for highest level of educational attainment, civil status, type of residence, and region;
the dependent variable is the mode of environmental concern between ages 16 and 23.
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As a second step, we examine whether environmental concerns were associated with the first-
birth transition rate over the reproductive life span using piecewise-constant hazard models
(#1b). Figure 3 below shows the hazard ratios of having major concerns about the environment
(compared to no or some concerns). The first-birth transition rate was approximately 7% lower
for people reporting major concerns than for those reporting no/some concerns. However, as
the confidence interval includes zero, this finding is not statistically significant. Looking at
gender differences in the first-birth transition rate, we find only a negligible effect of major
environmental concerns for women, but a roughly 15% lower likelihood of entering fatherhood
for men with major concerns compared to men with some or no concerns. Estimates and
confidence intervals for further covariates, as well as results stratified by gender, are shown in

Table A3 of the appendix.

1.15-

1.051 -

0.951 1

0.8951

Hazard Ratio
0

0.751

0.651

e Total A Females
B Males

Figure 3: Hazard ratios (major environmental concerns vs. no/some concerns) for first-birth transitions by gender
Note: Piecewise-constant hazard models controlling for highest level of educational attainment (lagged), birth year,
civil status (lagged), income (lagged), type of residence, and region. In the “total” sample we also control for gender.
Environmental concerns included as a lagged dummy variable.

Furthermore, we examine whether the link between environmental concerns and childbearing
varies across birth cohorts. As outlined in the introduction, the older birth cohorts in GSOEP
(e.g., those born before 1970) may have an active memory of certain environmental
catastrophes, and might have been active participants in important social movements (e.g.,
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the student revolts of the 1970s that led to the creation of the Green Party) during their
formative years, whereas the younger cohorts (e.g., those born after 1980) were still in their
infancy during this period. Findings from piecewise-constant hazard models stratified by birth
cohort groups are displayed in Figure 4 below. Results suggest that individuals born before
1970 who reported major environmental concerns had lower first-birth hazard rates than their
less concerned peers (hazard ratio: 0.73). We do not observe similar differences among the
cohorts born after 1970, as the first-birth transition rates in these cohorts did not differ between
levels of concern. Hazard ratios and confidence intervals with respect to covariates are shown
in Table A3 of the appendix. Additionally, we run more stratified models including smaller birth
cohort groups (<1970, 1970-1979, 1980-1989, >=1990). Estimates are shown in Figure A4 of
the appendix. With the exception of the cohorts born before 1970, the birth cohort groups do
not differ significantly. However, it appears that among the most recent cohorts (1990 onward),
who experienced the contemporary climate change debates in their formative years, there are
positive associations between environmental concerns and fertility. Confidence intervals are
relatively large due to small observation numbers results, but a reversal of the correlation

between environmental concerns and fertility may be indicated.
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Figure 4: Hazard ratios (major environmental concerns vs. no/some concerns) for first-birth transitions by birth

cohorts

Note: Piecewise-constant hazard models controlling for gender, highest level of educational attainment (lagged),
civil status (lagged), income (lagged), type of residence, and region; total sample also controls for birth year;
environmental concerns included as a lagged dummy variable.

Major environmental concerns were not associated with parenthood by age 40 according to
our logit models (#1a), or with fertility risks over time among the total sample, except for the
cohorts born before 1970 (#1b). However, environmental concerns may determine the timing
of the first childbirth in the life course. Therefore, we estimate first-birth hazard models
including an interaction between environmental concerns and time for each gender separately.
Results are shown in Figure 5. We find no clear differences between the environmental

concern groups across age for either gender.
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Figure 5: Hazard ratios (major environmental concerns vs. no/some concerns) for first-birth transitions by gender
(based on interactions between environmental concerns and time)

Note: Piecewise-constant hazard models controlling for highest level of educational attainment (lagged), birth year,
civil status (lagged), income (lagged), type of residence, and region. Environmental concerns included as a lagged
dummy variable.

Environmental trajectories

Furthermore, we examine whether parenthood is linked with environmental trajectories (#2).
Figure 6 shows the predictive margins of having major concerns over the life course derived
from fixed-effects logit models according to parental status. Both parents and non-parents
show decreasing probabilities of having major concerns with age starting from similar levels at
age 20. For instance, a 20-year-old who had not entered parenthood (yet) was 34% more likely
to have major concerns than some or no concerns (keeping all remaining covariates constant).
Among those who remained childless, this probability declined to approximately 9% at age 45.
Among the respondents who entered parenthood, the probability of having major concerns at
age 20 was slightly lower (32%), and reached 11% by age 45. Statistical uncertainty is,
however, quite high. Point estimates and confidence intervals for the other covariates are listed
in Table A4 (M1) of the appendix. Results from the random-effects model indicate similar
patterns, although the steepness of the decline with age is lower compared to the FE model,

as Figure A5 shows.
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Additional analyses comparing individuals who were childless and those who had children by
age 40 show similar patterns (see Figure A6). As a further robustness check, we ran linear
regression models on numeric environmental concerns (1 “no concerns,” 2 “some concerns,”
3 “big concerns”). These models support the findings from the logit models that the probability
of reporting major environmental concerns decreased more among non-parents than among

parents (see Figure A7 in the appendix).
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No Parenthood (yet) = ——— Parenthood

Figure 6: Probability of major environmental concerns by parental status
Note: Fixed-effects logit models controlling for highest level of educational attainment, calendar year, type of
residence, and region.

Figure 7 below shows the predictive margins on the probability of reporting major
environmental concerns by parental status and gender. However, no clear differences between
genders and parental statuses emerge (all estimates around 25%), and statistical uncertainties
are large. Estimates for the other covariates from this model are shown in Table A4 (M2).
Findings from random-effects models are shown in Figure A8. Gender differences among non-
parents appear, but they are likely rooted in unobserved differences between the groups (since

fixed-effects models show no differences).
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Figure 7: Probability of major environmental concerns by parental status and gender
Note: Fixed-effects logit models controlling for age, level of educational attainment, calendar year, type of residence,
and region.

To examine whether the timing of childbearing affects the probability of reporting major
environmental concerns, we run further models stratified by age at first childbirth on sample
(#2). The biggest differences are found between early childbearers (first childbirth before age
25) and individuals who were childless at age 40. According to Figure 8, both groups showed
decreasing probabilities of reporting major environmental concerns with age. However,
individuals who entered parenthood relatively early had higher probabilities of reporting major
concerns (compared to no/some concerns) at any age throughout their life course than people
who remained childless. For instance, at age 20, early childbearers were about 42% more
likely to report major environmental concerns (compared to no/some concerns), while this
likelihood for childless individuals was 35%. These probabilities decreased to 17% and 10%
by age 45, respectively. The differences between these groups are statistically significant
according to contrasts of margins (Figure A9). Corresponding estimates for other subgroups
(parenthood between age 25 and 40, childless individuals) are shown in Figure A10 in the
appendix. Specific point estimates are listed in Table A5. Findings from random-effects models

are displayed in Figure A11.

25



0.50 1
0.45| |
0.40

oy
I e Sy

Predictive Margins

0.15
0.10
0.05
0.00

20 25 3
Age in years

Age at First Childbirth
Under 25 Childless by age 40

5 40 45

Figure 8: Probability of major environmental concerns by age at first childbirth (early childbearers vs. childless by
age 40)

Note: Fixed-effects logit models controlling for age, level of educational attainment, calendar year, type of residence,
and region.

Discussion

Our study contributes to the existing demographic research on the climate change-fertility
nexus in several ways. First, while previous research predominantly focused on this important
relationship in the high-fertility contexts of the Global South (Grace, 2017; Sellers & Gray,
2019), we looked at the low-fertility context of Germany, where fertility postponement has been
strong for many decades. Second, while previous research mostly relied on “hard” measures
of global warming, such as extreme temperatures (Barreca et al., 2018) or drought impacts
(Berlemann & Wenzel, 2015), we took a sociological perspective by investigating
environmental attitudes and their association with fertility behavior. The aim was to provide a
better understanding of fertility decisions and to explore the likely role of environmental

concerns in family formation.

One of the greatest strengths of our study lies in its use of longitudinal data on environmental
concerns spanning complete fertility histories of decades of birth cohorts (mid-1960s to mid-
1980s). Environmental concerns have been measured by GSOEP annually from 1984 onward,

allowing us to follow individuals’ environmental concerns from their early life stages for 20
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years or more. To our knowledge, no existing study on either of the two relationships that we

studied here was able to exploit such a wealth of longitudinal data.

Nevertheless, our data source and resulting analyses are not without limitations. First and
foremost, environmental concerns do not necessarily reflect concerns about climate change,
although the two phenomena are closely related (Franzen & Vogl, 2013; Peisker, 2023). While
climate change concerns are also measured in GSOEP, this item is available only from 2009
onward, which did not allow us to observe individuals over their prime childbearing ages.
However, additional analyses suggest that the two types of concerns are strongly positively
related (see Figure A12). The relationship between climate change concerns and childbearing

should be addressed in future research when longer time series are available.

Another potential problem with the GSOEP survey item on environmental concerns arises from
the volatility in people’s response behavior. As Hartmann and Preisendorfer (2021)
emphasized, concerns about environment and climate change are heavily affected by period
effects. In our first set of analyses, we tried to get this volatility under control by taking the
mode over several survey waves rather than just a single year’s answer, thereby reducing the
potential effect of anomalous years. In our longitudinal analyses, we control for period fixed

effects.

Another issue is that respondents were not allowed to specify the exact source of their concern
(e.g., local environment or global developments) in the GSOEP measure. Rather, they were

asked to choose one of only three rather broad response options (“no,” “some,” “major
concerns”) that might cover differences in environmental concern levels within these groups.
This leads to the vast majority of respondents reporting having “major concerns.” Since the “no
concerns” group was relatively small in our analytical sample, we were forced to combine it
with the “some concerns” group, thus reducing the informational content of the resulting

variable in our statistical analyses.

Using a more refined scale, such as the GSOEP item on satisfaction with the local environment
(0-10), would certainly be preferable, as it could capture more variation in people’s response
behavior. However, this survey item was available for a much more limited time period (1990-
2003). Nevertheless, initial analyses based on this measure point to interesting differences by
gender, as shown in the appendix (Figure A13). Women who reported being more satisfied
with the local environment appeared to be more likely to enter motherhood. This association

could not be detected among males (negative relationship if at all).

Additionally, there are important steps in the theorized pathways that we did not measure. For
instance, fertility desires or intentions may be important mediators in the relationship between

environmental concerns and fertility behavior (Rackin et al., 2022; Schneider-Mayerson &
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Leong, 2020). However, this kind of information was either missing or of poor quality in our

data.

Conclusions

Although several theoretical approaches point to the importance of environmental attitudes for
demographic outcomes, evidence on the hypothesized two-way relationship between
environmental concerns and fertility remains scarce. Whether childless individuals are
prevented from fulfilling their fertility desires (potentially due to higher concerns), or whether
realizing their fertility intentions turns to changes in environmental concerns, are still open
guestions. Moreover, it is unclear whether environmental concerns evolve differently for
parents and childless individuals, and, if there is indeed a difference, how soon after a child’s

birth those trajectories start to diverge.

The present study examined this relationship using longitudinal data from Germany (GSOEP).
We applied logit and piecewise-constant hazard models to estimate the quantum and timing
of parenthood, and fixed-effects logit models to estimate environmental trajectories over time.
We found that levels of environmental concern early in life did not predict either the quantum
of parenthood by age 40 or the timing of the transition to parenthood. While environmentally-
concerned men had a lower first-birth transition rate than environmentally-concerned women,
these differences were not statistically significant. We thus reject our hypotheses 1a and 1b,
which assumed that environmentally-concerned individuals, and especially women, would
have fewer children and enter parenthood later. Our results do, however, suggest that
members of the pre-1970 birth cohorts who had major environmental concerns transitioned to
the first birth more slowly, indicating changes in the environmental concern-fertility nexus over

historic time.

In a second set of analyses, we examined environmental concern trajectories over the life
course. Our findings suggest that while childless individuals were slightly more likely to report
major concerns at younger ages, their level of concern decreased more over the life course
than it did among parents. At older ages, parents reported having greater environmental
concerns than childless individuals. Although this may suggest that parenthood was
weakening the age-related decrease in levels environmental concern, the statistical
uncertainty was large, and these differences were not statistically significant in the fixed-effects
models. Thus, any differences in concern trajectories over the life course between parents and
the childless were likely due to other unobserved stable factors among the individuals that
were correlated with environmental concerns, and were not a causal effect of parenthood.

Additional analyses stratified by age at first childbirth suggested that early childbearers
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(parenthood before age 25) were more likely to report major environmental concerns at any
age than childless individuals. This finding is consistent with the legacy hypothesis, which
claims that parents tend to be more concerned with the environment as their offspring will be
forced to live in the environments that they inherit from their parents. In sum, we largely
rejected H2a and H2b, albeit with the caveat that those who had children very early in life might
indeed be more environmentally concerned. More research on the environmental concern

trajectories of people who have children early in life is needed.

Implications and Outlook

Our results have important implications for future research and potential developments in
fertility behavior in the era of climate change. As our findings suggest, environmental concerns
at younger ages are not generally associated with the probability of entering parenthood by
mid-adulthood. Hence, it appears that in the past, environmental concerns did not play a large
role in the formation of fertility preferences during early life stages, at least with regard to
entering parenthood. However, we were only able to examine the cohorts born between the
1960s and the early 1980s. Birth cohorts whose fertility desires have developed in more recent
years presumably have bigger concerns about the future of the planet. If their concerns are
indeed much larger, these worries may have a greater influence on their fertility preferences.

In that vein, the negative longitudinal association between environmental concerns and fertility
found for older birth cohorts (born before 1970) suggests that experiencing major
environmental catastrophes in one’s youth, like the 1986 Chernobyl disaster, might have
knock-on effects on fertility later in life. These older cohorts were mostly in their teenage years
when Chernobyl’s radioactive fallout happened, forest damage was discussed very publicly in
Germany, and the Green Movement made its way into the parliament. But whereas these
developments were relatively short-lived and transitory, climate change concerns among the
contemporary youth may be a more lasting phenomenon, particularly if policies do not respond
to these concerns in a timely manner. As a consequence, we might see even stronger
associations between environmental concerns and childbearing among the more recent
cohorts of prospective parents, with potentially less time left to postpone childbearing
(Striessnig & Trimarchi, 2023). This could imply that childlessness levels will increase further
in the future. While the impact of the recent invasion of Ukraine by Russia, as well as its
mediatization, certainly should be considered as an additional stress factor and/or distraction
from climate change, more detailed data on both environmental concerns and fertility history

are certainly needed to investigate this topic further.
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Table Al: Hausman test results (comparison between fixed-effects vs. random-effects logit models)

Age (in years)

Fixed
b
-0.061

Observation Year (ref.: 2000-2004)

1985-1989
1990-1994
1995-1999
2005-2009
2010-2014
2015-2020

Region (ref.: West)
East

Residence (ref.: Urban)

Rural

0.905
1.185
0.421
0.714
0.980
1.486

-0.276

0.302

Parental Status (ref.: No Parent)

Parent

Educational Level (ref.: Middle Vocational)

In School
Inadequately
General Elemantary
Vocational + College
Higher Vocational
Higher Education

0.033

0.078
-0.106
0.081
-0.145
-0.437
-0.534

Coefficients
Random

B
-0.031

1.436
1.531
0.594
0.552
0.662
1.018

-0.378

0.092

0.026

0.103
-0.393
0.012
-0.080
-0.298
-0.394

Test: Ho: difference in coefficients not systematic

chi2(44) = (b-B)'[(V_b-V_B)X-1)](b-B)

= 36.02
Prob>chi2=  0.0029

Difference

b-B
-0.029

-0.530
-0.346
-0.173
0.162
0.318
0.468

0.102

0.210

0.007

-0.025
0.287
0.069

-0.066

-0.140

-0.140

Std. err.
sqrt(diag(V_b-V_B))
0.007

0.108
0.072
0.037
0.037
0.073
0.110

0.065

0.045

0.016

0.016
0.105
0.020
0.034
0.039
0.027
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Table A2: Coefficients and 95%-confidence intervals from random-effects logit models (parenthood by age 40)

Variable Estimate
Envir. Conc. (ref.: No/Some)
Big concerns -0.07
(-0.58; 0.44)

Gender (ref.: Females)

Males -1.04
(-1.57; -0.51)

Env. Conc.#Gender 0.37
(-0.31; 1.05)

Educational Level (ref.: Middle Vocational)

Inadequately 0.27
(-1.37; 1.91)
General Elementary 0.10
(-0.59; 0.79)
Vocational + High School -0.34
(-0.91; 0.23)
Higher Vocational -0.15
(-0.70; 0.40)
Higher Education -0.05
(-0.47; 0.37)

Civil Status (ref.: Single)

Cohabited -0.80
(-1.33; -0.27)

Married 1.52
(1.05; 1.98)

Divorced/Widowed 0.47
(-0.41; 1.34)

Region (ref.: West)
East 0.48
(-0.03; 0.98)

Residence (ref.: Urban)
Rural 0.40
(0.01; 0.79)
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Table A3: Hazard ratios and 95%-confidence intervals from piecewise-constant hazard models

Variables Total
Envir. Conc. (ref.: No/Some)
Big concerns 0.92
(0.82; 1.04)
Gender (ref.: Females)
Males 0.63
(0.56; 0.70)

Educational Level (ref.: Middle Vocational)

In School 0.53
(0.25; 1.13)
Inadequately 2.44
(1.56; 3.81)
General Elementary 1.46
(1.23; 1.74)
Vocational + High School 0.84
(0.67; 1.04)
Higher Vocational 0.94
(0.73; 1.21)
Higher Education 1.05
(0.90; 1.23)
Civil Status (ref.: Single)
Cohabited 3.47
(3.02; 3.99)
Married 7.50
(6.38; 8.81)
Divorced/Widowed 1.73
(0.90; 3.30)
Income (log) 1.70
(1.55; 1.86)
Region (ref.: West)
East 1.50
(1.30; 1.73)
Residence (ref.: Urban)
Rural 1.10
(0.96; 1.25)

Note: Estimates of birth year not shown here due to visualization purposes; estimates available on request

Females

0.96
(0.83; 1.11)

0.54
(0.24; 1.23)
2.97
(1.66; 5.32)
1.41
(1.13; 1.77)
0.91
(0.70; 1.20)
0.98
(0.73; 1.32)
0.97
(0.79; 1.19)

2.92
(2.45; 3.47)
6.70
(5.48; 8.20)
1.87
(0.93; 3.78)

1.64

(1.47; 1.84)

1.52
(1.27; 1.82)

1.20
(1.03; 1.41)

Males

0.87
(0.72; 1.05)

0.34
(0.05; 2.47)
2.04
(0.99; 4.21)
1.59
(1.22; 2.06)
0.70
(0.48; 1.01)
0.90
(0.58; 1.40)
1.11
(0.88; 1.42)

4.26
(3.43; 5.29)
8.78
(6.82; 11.30)
1.04
(0.14; 7.71)

1.79

(1.53; 2.09)

1.50
(1.19; 1.88)

0.95
(0.78; 1.17)

Cohort<1970 Cohort>=1970

0.73
(0.57; 0.94)

0.73
(0.58; 0.93)

<0.01
(<0.01; <0.01)
1.87
(0.90; 3.90)
1.29
(0.90; 1.85)
0.68
(0.44; 1.05)
1.15
(0.74; 1.79)
0.92
(0.62; 1.36)

2.41
(1.71; 3.40)
5.19
(3.79; 7.11)
1.13
(0.48; 2.66)

2.03

(1.61; 2.55)

0.88
(0.10; 7.72)

1.13
(0.85; 1.48)

0.98
(0.85; 1.12)

0.60
(0.53; 0.69)

0.49
(0.23; 1.06)
2.43
(1.34; 4.41)
1.52
(1.25; 1.85)
0.87
(0.68; 1.12)
0.95
(0.69; 1.30)
0.98
(0.83; 1.15)

3.78
(3.24; 4.41)
8.78
(7.30; 10.56)
2.61
(1.12; 6.09)

1.64
(1.49; 1.81)

1.61
(1.39; 1.86)

1.11
(0.96; 1.28)
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Table A4: Coefficients and 95%-confidence intervals from fixed-effects logit models on major environmental

concerns

Variable M1
Parental Status (ref.: No Parent)
Parenthood -0.39
(-0.71; -0.07)
Age (in years) -0.07
(-0.09; -0.05)
Educational Level (ref.: Middle Vocational)
In School 0.03
(-0.16; 0.22)
Inadequately -0.13
(-0.54; -0.28)
General Elementary 0.05
(-0.07; 0.17)
Vocational + High School -0.12
(-0.30; 0.06)
Higher Vocational -0.42
(-0.62; -0.23)
Higher Education -0.50
(-0.64; -0.36)

Obsenvation Year (ref.: 2000-2004)

1985-1989 0.88
(0.57; 1.19)
1990-1994 1.17
(0.96; 1.39)
1995-1999 0.42
(0.29; 0.56)
2005-2009 0.71
(0.57; 0.85)
2010-2014 0.96
(0.75; 1.18)
2015-2020 1.46
(1.14; 1.77)

Region (ref.: West)
East -0.28
(-0.49; -0.07)

Residence (ref.: Urban)

Rural 0.29
(0.14; 0.45)

Parental Status#Age 0.01
(<0.01; 0.02)

Parental Status#Gender

M2

-0.05
(-0.17; 0.06)

-0.06
(-0.08; -0.04)

0.07
(-0.12; 0.26)
-0.09
(-0.50; -0.31)
0.07
(-0.05; 0.19)
-0.15
(-0.32; 0.03)
-0.44
(-0.64; -0.25)
-0.54
(-0.69; -0.40)

0.91
(0.60; 1.22)
1.19
(0.97; 1.40)
0.42
(0.29; 0.56)
0.71
(0.58; 0.85)
0.98
(0.76; 1.20)
1.49
(1.18; 1.80)

-0.28
(-0.49; -0.07)

0.30
(0.15; 0.46)

0.20
(0.05; 0.34)
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Table A5: Coefficients and 95%-confidence intervals from fixed-effects logit models on major environmental
concerns (age at first childbirth)

Variable Estimates
Age at First Childbirth#Age (ref.: Under 25)
Under 25 -0.05
(-0.07; -0.03)
25- under 30 -0.06
(-0.08; -0.04)
30- under 35 -0.07
(-0.09; -0.04)
35- under 40 -0.06
(-0.08; -0.03)
Childless by Age 40 -0.07
(-0.09; -0.05)

Educational Level (ref.: Middle Vocational)

In School 0.07
(-0.12; 0.25)
Inadequately -0.08
(-0.49; 0.33)
General Elementary 0.07
(-0.05; 0.20)
Vocational + High School -0.13
(-0.31; 0.05)
Higher Vocational -0.42
(-0.62; -0.22)
Higher Education -0.49
(-0.64; -0.35)

Obsenvation Year (ref.: 2000-2004)

1985-1989 0.91
(0.60; 1.22)
1990-1994 1.19
(0.97; 1.41)
1995-1999 0.42
(0.29; 0.56)
2005-2009 0.71
(0.58; 0.85)
2010-2014 0.98
(0.76; 1.20)
2015-2020 1.49
(1.18; 1.80)

Region (ref.: West)
East -0.28
(-0.49; -0.07)

Residence (ref.: Urban)

Rural 0.30
(0.15; 0.46)
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Figure Al: Contrast of margins (major concerns vs. ho/some concerns, by gender)
Note: Logit models; controlled for highest educational level, civil status, type of residence, and region marginal
effects calculated from logit models (question #1a)
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Figure A2: Impact of environmental concerns on parenthood by age 40
Note: Logit models; controlled for highest educational level, civil status, type of residence, and region; mode of
environmental concerns between 20-25 and then binary coded.
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Figure A3: Impact of environmental concerns on parenthood by age 35
Note: Logit models; controlled for highest educational level, civil status, type of residence, and region; mode of
environmental concerns between 16-23 and then binary coded.
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Figure A4: Impact of major environmental concerns on fertility by more stratified birth cohort groups

Note: Piecewise-constant hazard models; controlled for gender, highest educational level (lagged), civil status
(lagged), income (lagged), type of residence, and region; total sample controls for birth year, additionally;
environmental concerns included as a lagged dummy variable
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Figure A5: Trajectory probability of major environmental concerns by parental status
Note: Random-effects logit models; controlled for gender, educational level, calendar year, type of residence, and

region
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Figure A6: Trajectory probability of major environmental concerns by parental status (childless vs. parents by age

40)
Note: Fixed-effects logit models; controlled for educational level, calendar year, type of residence, and region
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Figure A7: Environmental concerns (3 categories, treated as continuous measure)
Note: Fixed-effects linear regression models; controlled for educational level, calendar year, type of residence, and

region
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Figure A8: Probability of major environmental concerns by parental status and gender
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Note: Random-effects logit models; controlled for age, educational level, calendar year, type of residence, and

region
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Figure A9: Contrast of margins (first childbirth by age 25 vs. childless by age 40)
Note: Fixed-effects logit models; controlled for age, educational level, calendar year, type of residence, and region
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Figure A10: Trajectory probability of major environmental concerns by age at first childbirth

Note: Fixed-effects logit models; controlled for age, educational level, calendar year, type of residence, and region
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Figure A11: Trajectory probability of major environmental concerns by age at first childbirth
Note: Random-effects logit models; controlled for age, gender, educational level, calendar year, type of residence,
and region
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Figure A12: Regression coefficients of climate change concerns on environmental concerns
Note: Linear regression models, no control variables
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Figure A13: Environmental satisfaction and fertility by gender
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