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Abstract: The fertility decline associated with economic development has been attributed to a host of
interrelated causes including the rising costs of children with industrialization, and shifts in family
structure. One hypothesis is that kin may impart more pro-natal information within their networks
than non-kin, and that this effect may be exacerbated in networks with high kin-density where
greater social conformity would be expected. In this study, we tested these ideas using large personal
networks (25 associates of the respondent) collected from a sample of Dutch women (N = 706).
Kin (parents) were perceived to exert slightly more social pressure to have children than non-kin,
although dense networks were not associated with greater pressure. In contrast, women reported
talking to friends about having children to a greater extent than kin, although greater kin-density in
the network increased the likelihood of women reporting that they could talk to kin about having
children. Both consanguineal and affinal kin could be asked to help with child-care to a greater extent
than friends and other non-kin. Overall, there was mixed evidence that kin were more likely to offer
pro-natal information than non-kin, and better evidence to suggest that kin were considered to be a
better source of child-care support.

Keywords: kin; affinal kin; density; personal network; social support; social pressure; fertility

1. Introduction

Why do (post)industrial humans have so few children? This question has occupied
economists, demographers, quite a few historians, and many evolutionarily-minded social
scientists (see Sear et al. 2016). Over time, it has become clear that any explanation must
combine both individual level and societal factors, and that industrial societies cannot be
treated as monolithic, but have their own distinct reproductive ecologies (Stulp et al. 2016;
Sear 2015; Burger and DeLong 2016). Identifying how and why reproductive decision-
making shifts across space and time thus requires consideration of the diverse range of
changes associated with economic development—from increased mobility to improved
hygiene, and from ideas on contraception to child labor laws—any number of which
could influence family size, whether alone or through potentially complex intersections
(Newson et al. 2005).

Evolutionary approaches to the issue of fertility decline have included both individual-
level explanations concerning the costs and benefits of producing children (see Lawson
and Mulder (2016) for review) as well as more complex models that consider how cultural
norms evolve, both within and outside the reproductive domain (see Colleran (2016) for
review). With respect to behavioral ecology-inspired, individual-based models, early work
by Turke (1989), for example, suggested that reductions in the size of extended kin networks
during modernization meant that people could no longer call on kin for help with child-care
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(and/or their perceptions of the likelihood of such help declined), which served to raise
the relative costs of children; family size therefore shifted downward to reflect the number
of children that could be raised adequately by a smaller family unit. In this view, family
size limitation reflects a rational, potentially adaptive response to ecological circumstances.
Other authors, in contrast, have suggested that family size decline resulted from the
misperception of child-rearing cues in a novel environment (Kaplan 1996); specifically,
parents assume that greater investment per child is required than is strictly necessary
to promote offspring survival and success. As a result, parents engage in an extreme
quality–quantity trade-off that accords with life history considerations, but is functionally
maladaptive. Although these individually-oriented optimality models offer genuine insight
into how and why reproductive decision-making may have shifted with modernization,
such models cannot account for why particular social norms regarding family size arise
and take hold in ways that continue to influence behavior independently of changes in an
individual’s ecological circumstances (see e.g., Lesthaeghe and Surkyn 1988). There has,
therefore, been an enduring interest in developing models that consider fertility decline
from a cultural evolutionary perspective (see Colleran (2016) for review).

Models that incorporate social norms in addition to individual cost-benefit analy-
ses have often considered how particular kinds of learning biases can shape decision-
making such as imitating highly successful or prestigious individuals. An early example is
Boyd and Richerson’s (1985) suggestion that fertility decline is a culturally evolved process
that reflects shifts in prestige and who people imitate. Under non-industrial conditions,
Boyd and Richerson (1985) argued that prestige and success would be associated with
high reproductive success, as individuals afforded prestige would likely be the matriarchs
or patriarchs of large families. Modernization then generated new forms of success and
associated prestige, often in roles associated with education and work outside the domestic
sphere, such as teachers. As such high-investment social roles were likely to cause the
individuals fulfilling these roles to limit family size, this would then result in smaller family
sizes among those imitating high-prestige individuals, thus creating new reproductive
norms.

As Newson et al. (2005) point out, however, the manner by which prestige is deter-
mined is itself a product of social values and group norms. Thus, this prestige influence
model leaves unexplained why norms of social prestige should have changed to favor
“the exotic expertise” of school teachers and the like. Newson and colleagues thus suggest
we also need to incorporate teaching biases into cultural evolutionary models in order to
generate a more complete explanation. Specifically, they suggest that kin and non-kin are
likely to differ in the kinds of information they convey, with kin more likely to encourage
behavior that leads to reproductive success. If modernization leads to shifts in the com-
position of networks, possibly along the lines Turke (1989) suggested, then this, in itself,
would be sufficient to explain why family limitation took hold as pro-natal kin influence
waned, and new cultural norms for small family sizes could develop.

Newson et al. (2005) offer evidence in favor of their hypothesis from the ethnographic
literature, and also by reference to close-knit religious sects like the Amish and Hutterites.
They offer further suggestive evidence from a study of family planning in Mozambique,
where conversations about family limitation were more likely to occur between friends
than relatives. More specific tests of their model require attention to the following two
hypotheses: (a) among individuals in the same culture, those with more kin-based networks
should be more inclined to behave in ways likely to lead to reproductive success, and (b) in
conversations about reproduction, relatives should be more likely to condone or encourage
pro-natal behavior. Of course, one has to keep in mind that the hypothesis is concerned
with the kinds of teaching biases that serve to initiate a demographic transition and it is
possible that these may have changed over time, such that kin and non-kin may converge
much more closely in the present day. This is an empirical issue, however, and so it remains
valid to test whether different kinds of teaching biases are conveyed via kin versus non-kin.
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Here, we use data on the personal networks of Dutch women to investigate (i) whether
kin-rich networks are associated with higher levels of social pressure to reproduce, and
whether women feel they can talk to kin about having children to a greater extent than
the non-kin members of their networks (that is, kin-related teaching bias may come about
through both unsolicited and solicited advice). This speaks directly to Newson et al.’s
(2005) ideas regarding teaching biases. We also consider (ii) whether people perceive kin
as more likely to help with child-care than non-kin, as this may also increase receptiveness
to pro-natal information, and so factor into kin-based influences on reproductive success
(more in line with Turke’s (1989) behavioral ecological approach).

In addition, we consider network density (i.e., the proportion of all possible ties
between alters in the network that are present) as this has the potential to influence both
the degree to which novel information is transmitted, and the extent to which social
norms are adhered to and policed (Montgomery and Casterline 1996; Marsden 1987;
Kohler et al. 2001). If kin-rich networks are also denser, this could amplify the influence
of kin as proposed by Newson et al. (2005), because close kin relationships within the
network could potentially enable close monitoring and maintenance of pro-natal norms
and resist outside influence. This adds a further twist to Newson et al.’s ideas, as kin
influence could potentially weaken with modernization due to changes in internal network
structure in addition to changes in network composition. In line with this, Colleran (2020),
using data from a large sample of Polish women across 22 villages, found that greater
market integration was associated with a loosening of kin ties in women’s networks (i.e.,
the proportion of all possible ties that were kin-based was lower), even though network
size did not change.

Interestingly, in an earlier study on the same population, Colleran et al. (2014) found
that less educated women, when living among more highly educated neighbors, had fewer
children than expected and more highly educated social networks. This effect was not due
to a greater presence of non-kin in the network, nor to horizontal transmission between
strong ties in the network; rather, it seemed to reflect more frequent interactions with highly
educated women. This suggests that reproductive decision-making was partly driven by
cultural dynamics beyond the individual (i.e., women’s personal circumstances alone could
not fully account for their reproductive decisions). Taken together, these findings suggest
either that prestige-based copying of educated women may, in fact, drive decision-making
contra Newson et al., and/or greater contact with highly educated women combined with
reduced kin density allows new social norms to diffuse more easily due to a reduced
capacity for personal networks to resist change. One limitation of this earlier work is that,
despite an impressive sample size in general, ego-networks were small, with respondents
asked to name up to five other women to whom they could talk about important personal
matters (mean network size was 3.11 individuals); such small networks may not be fully
representative. Women in our sample were asked to name 25 alters (of either sex, kin and
non-kin).

In what follows, we therefore begin by establishing whether network density relates to
the proportion of kin in large networks, and whether network structure in our sample varies
in ways that would reinforce or undermine Newson et al.’s (2005) hypotheses concerning
kin-related teaching biases. We then go on to test our two main hypotheses. In our analyses,
we consider the influence of both consanguineal and affinal kin, in line with Bogin et al.’s
(2012) characterization of human reproduction as biocultural, rather than as cooperative
per se; that is, unlike non-human cooperative breeders, the provision of care and resource
transfers among humans is often decoupled from genetic relatedness—a distinction that is
worth making explicit. In addition, the blood relatives of an individual’s partner obviously
have a vested interest in the reproduction of the couple (Burton-Chellew and Dunbar 2011;
Hughes 1988). In our view, then, support, information, and pressure are likely to be exerted
by both consanguineal and affinal kin in similar fashion (although it should be remembered
that the interests of kin and affinal kin may diverge: Sear et al. 2003).
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2. Results
2.1. Descriptives

Overall, we obtained data from 706 Dutch women between the ages of 18 and 41.
Each woman reported on exactly 25 alters with whom they had been in contact within
the last year and with whom they would be able to communicate if needed. This gave us
information on 17,650 alters. On average, respondents reported seven kin in their personal
networks, which equates to 28% (SD = 15%), although there was substantial variation with
16 respondents reporting no kin and five reporting 80% or more (Figure 1). The proportion
of affinal kin was considerably lower at 10% (SD = 11%) (if we exclude women’s partners
this declines to 7% (SD = 10%) for those women who named their partner as an alter). This
implies that, on average, networks consisted mostly of non-kin (62%; SD = 18%). Those
who reported more kin reported slightly fewer affinal kin (r = −0.05), but many fewer
non-kin (r = −0.80). Similarly, reporting more affinal kin meant reporting fewer non-kin
(r = −0.56).
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Figure 1. The number of people in the network that are consanguineal kin; affinal kin; non-kin; that can help you with
child-care; or that you could talk to about having children. % refers to percentage of respondents (N = 706).
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2.2. Are More Kin-Heavy Networks More Densely Connected?

Respondents were asked to indicate whether each alter in their network was in contact
with each of the other alters, where contact referred to both face-to-face interactions as well
as other forms of contact. This meant that respondents had to evaluate 300 alter-alter-ties.
The nature of our question means that it need not be the case that all kin are connected
(e.g., divorced parents may not be in contact) as is often assumed in kin networks (e.g.,
Colleran 2020; David-Barrett 2019). The average density of the network across respondents
was 24% (SD = 11%), which means that, on average, 24% of the possible 300 ties between
all 25 alters exist (Figure 2). Density was positively but weakly associated with the number
of consanguineal kin that people reported in their network (r = 0.30; Figure 2), and even
more weakly with the number of affinal kin (r = 0.16). A linear regression predicted a
density of 23% with five kin alters in the network, which increased to 27% with 10 kin
alters in the network. The number of non-kin was negatively associated with density
(r = −0.35; Figure 2; combining the number of consanguineal and affinal kin would lead to
an identical, but positive correlation with density of r = 0.35).
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Figure 2. (a) The association between the number of consanguineal kin in the network and density (r = 0.30); (b) The
association between the number of non-kin in the network and density (r = −0.35); (c) histogram of density (binwidth = 2.5%).
Shaded band is 95% confidence interval around linear regression line.

2.3. Are Kin More Supportive with Respect to Child-Care and Communication?

For each alter, respondents were asked whether they could (i) ask the alter for help
with child-care, and (ii) talk to the alter about having children. On average, 35% (SD = 21%)
of alters were available for help with child-care and respondents stated they could talk to
28% (SD = 24%) of alters about having children.

Respondents reported that approximately 55% of consanguineal and affinal kin could
help with child-care (Figure 3), but only 24% of non-kin. Non-kin were further broken
down into those that were or were not considered friends: 37% of friends were able to help
with child-care, whereas this was true for only 7% of non-friends.

Approximately 40% of affinal kin were reported as approachable for discussions
about having children, compared to approximately 25% for consanguineal kin and non-kin.
However, when partners were excluded from affinal kin, this percentage dropped to 21%.
Thus, for kin beyond the potential reproductive partnership, respondents talk to affinal kin
to the same degree that they talk to consanguineal kin or non-kin. Again, if we split non-kin
into friends and non-friends, talking about children was more likely with friends (41%)
than non-friends (9%). Thus, respondents were likely to speak to friends about having
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children to a greater extent than both kin categories, and most unlikely to talk about such
things with non-friends.

54%

26%

56%

39%

37%

41%

7%

9%

54%

21%

Not friend
N = 4954

Friend
N = 5986

Affinal kin
N = 1805

Consanguineal kin
N = 4905

0 10 20 30 40 50 60
%

can ask for help with childcare

can talk to about having children

Figure 3. Percentage of kin, affinal kin, and non-kin (which are divided into friends and not friends)
that respondents can ask for help with child-care or talk to about having children. Estimates presented
in white are those for affinal kin excluding the respondent’s partner (N = 1316).

We modeled these data with a binomial mixed model, controlling for respondent
age, partnership status, and whether the respondent had children, and corroborated these
results (Appendix A, Table A1). Compared to non-kin, non-friend alters, the odds of being
able to ask for help with child-care was 10.2 (95% CI: 8.8–11.8) times higher for friends,
32.9 (95% CI: 28.3–38.3) times higher for consanguineal kin, and 36.6 (95% CI: 30.7–43.8)
times higher for affinal kin. When examining whether respondents could talk to the alter
about having children, weaker but still strong patterns emerged: compared to non-kin,
non-friend alters, the odds of talking about children were 6.0 (95% CI: 5.2–6.9) times higher
for consanguineal kin, 11.6 (95% CI: 9.7–13.7) for affinal kin, and 12.4 (95% CI: 10.8–14.2)
for friends.

We then considered both the composition and density of the network on respondent
perceptions. In order to do so, we needed to consider ties between groups of alters,
and among kin in particular. We therefore modeled the four alter categories separately
(i.e., consanguineal kin, affinal kin, friends, and non-friends). With respect to network
composition (i.e., the number of alters in the network belonging to a given category),
an increase in the number of consanguineal kin, affinal kin, and non-friends decreased
the probability of being able to ask an alter to help with child-care (Figure 4; Table A2;
controlling for the density among that group, the age of the respondent, partnership status,
and whether the respondent has children). Specifically, the predicted odds of being able to
ask an alter to help with child-care decreased by 8.1 (95% CI: 5.4–12.1) for consanguineal
kin as we moved from no consanguineal kin alters in the network (composition of 0%) to
all individuals in the network being consanguineal kin (composition of 100%). For affinal
kin, the odds declined by 3.7 (95% CI: 1.5–9.5), and for non-kin/non-friend alters, the odds
declined by 11.6 (95% CI: 5.6–24.1). For non-kin friends, in contrast, the odds increased
very slightly by 1.4 (95% CI: 1.1–1.9).
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can ask for help with childcare

can talk to about having children

Consanguineal kin Affinal kin Friend Not friend

0 25 50 75 100 0 25 50 75 100 0 25 50 75 100 0 25 50 75 100
0

25
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%

Figure 4. Predicted percentages (95% confidence band based on binomial regressions; see Table A2) of responses to the
questions “can ask alter for help with child-care” and “can talk to alter about having children” depending on composition
for consanguineal kin (N = 676 respondents), affinal kin (N = 339), friends (N = 668), and non-friend alters (N = 606).
Composition refers the percentage of alters in the network belonging to that particular group. Darker shades represent
the middle 50% of data. Sample sizes vary because density (which is included in the models) could only be calculated
for particular groups when the respondent listed at least two of that group. An increase of 4% in composition means one
extra alter is listed in the network of 25. Models were evaluated for 29 year-old women with a partner and children, and
average density among the particular groups. On top of the panels, histograms of composition for each group are displayed
(binwidth = 4%).

Reporting more consanguineal and affinal kin in the network also decreased the
probability of being able to talk to these categories of alters about having children, whereas
this was less pronounced for friends and non-friends (Figure 4). For consanguineal kin, the
predicted odds of talking to an alter about children decreased by 11.1 (95% CI: 6.8–18.0)
when moving from no consanguineal kin alters in the network (composition of 0%) to
all individuals being consanguineal kin (composition of 100%). For affinal kin, the odds
decreased by 4.4 (95% CI: 1.7–11.5), and for non-friend alters by 1.5 (95% CI: 0.8–2.7).
The number of friends in the network produced no change in the odds of talking to an
alter about having children (i.e., the predicted odds had a value of 1.0 (95% CI: 0.8–1.4),
Table A2).

With respect to density, we also found a strong impact on whether an individual could
be asked for help with child-care but, in this case, the relationship was positive for both
kin categories in addition to friends (controlling for the number of alters in the network
of that particular group, the age of the respondent, partnership status, and whether the
respondent has children). That is, for consanguineal kin, affinal kin, and non-kin friends,
increased network density was associated with a higher probability of women being able
to ask for help with child-care, but there was no such relationship for non-friend alters
(Figure 5). The predicted odds of being able to ask an alter to help with child-care increased
by 5.6 (95% CI: 4.2–7.4) for consanguineal kin as we moved from no ties between the alters
(density of 0%) to all ties existing between the alters (density of 100%), while for affinal
kin, the odds increased by 10.7 (95% CI: 6.2–18.6). For friends, the odds increased by 2.0
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(95% CI: 1.5–2.5), and for non-friends, the odds increased by only 1.1 (95% CI: 0.7–1.6)
(Table A2).

can ask for help with childcare

can talk to about having children

Consanguineal kin Affinal kin Friend Not friend

0 25 50 75 100 0 25 50 75 100 0 25 50 75 100 0 25 50 75 100
0

25

50

75

100

Density

%

Figure 5. Predicted percentages (95% confidence band based on binomial regressions; see Table A2) of responses to the
questions “can ask alter for help with child-care” and “can talk to alter about having children” depending on density for
consanguineal kin (N = 676 respondents), affinal kin (N = 339), friends (N = 668), and non-friend alters (N = 606). Darker
shades represent middle 50% of data. Sample sizes vary because density could only be calculated for particular groups
when the respondent listed at least two of that group. Models were evaluated for 29 year-old women with a partner and
children, and average composition among the particular groups. On top of the panels, histograms of density for each group
are displayed (binwidth = 5%).

Different patterns, however, emerged for talking about having children. With respect
to consanguineal and affinal kin, increased density was associated with being able to talk
about children, whereas the relationship was reversed and weaker for friends (Figure 5):
higher friend-density was associated with a lower probability that women could talk
about having children. Density had little impact among non-kin/non-friend alters. The
predicted odds of talking to an alter about children were raised by 3.0 (95% CI: 2.2–4.2) for
consanguineal kin and 2.6 (95% CI: 1.5–4.4) affinal kin, when moving from no ties between
the alters (density of 0%) to all ties existing between the alters (density of 100%), while they
decreased by 1.3 (95% CI: 1.0–1.6) for friends, and by 1.1 (95% CI: 0.7–1.6) for non-friend
alters (Table A2).

2.4. Do Women with Kin-Heavy Networks Feel More Pressure to Have Children?

In order to assess whether kin and non-kin differed in the kinds of information
they passed to respondents, we investigated the extent to which respondents reported
feeling pressure from their parents (or caretakers) and the pressure they felt from friends
to have children (on a 7-point scale; ranging from strongly disagree to strongly agree).
Excluding women that responded with “I don’t know” (N = 92 for pressure from parents
and N = 162 for pressure from friends) and “not applicable” (N = 38 for pressure from
parents), respondents reported slightly higher levels of pressure to reproduce from parents
(mean = 4.21; SD = 2.19; N = 576) than from friends (mean = 3.97; SD = 2.12; N = 544;
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t-test: t(1118) = 1.92; p = 0.056; d = 0.11; paired t-test: mean difference = 0.14; t(510) = 3.00;
p = 0.0028; d = 0.13) (Figure 6). About half (53%) of respondents felt at least some pressure
to reproduce from parents—defined as those responding with “somewhat agree”, “agree”,
and “strongly agree”—whereas the rest (47%) did not (i.e., those responding with “neither
agree/disagree” up to “strongly disagree”). Slightly less than half of respondents (46%)
felt at least some pressure from friends.

w
om

en w
ithout children

100% 50% 0% 50% 100%

Pressure from friends
N = 348

Pressure from parents
N = 377

w
om

en w
ith children

100% 50% 0% 50% 100%

Pressure from friends
N = 196

Pressure from parents
N = 199

Completely disagree Neither agree/disagree Completely agree

Figure 6. Do you feel pressure to have (more) children from parents and friends? Each stacked
bar chart is of equivalent width, covering all responses, and centered on the response “neither
agree/disagree”. Responses “I don’t know” and “not applicable” were excluded from the counts.

Perceived pressure was very different for women with and without children (Figure 6).
Among those with children, only 25% felt some pressure to reproduce from parents and only
22% reported pressure from friends, whereas this increased to 67% and 59% among those
women without children. Moreover, the most frequent response among those with children
was “completely disagree”, whereas for women without children it was “agree”. The
overall pattern of responses to pressure from parents and friends was very similar within
women with children and within women without children (Figure 6). This resemblance is
also apparent from the strong correlation between the pressure felt from friends and from
parents (r = 0.88; N = 511).

Neither the number of kin nor the density among kin had a substantive impact on the
degree of pro-natal pressure that women reported (Figure 7; Table A3). The strongest effect
was observed for the number of kin, but the effect was negligible (and the 95% confidence
interval included zero): more than 20 extra kin were predicted to be required to move the
scale up by one point up (e.g., from somewhat agree to agree). Adding the number of kin
to the model increased the explained variance by 0.5% in perceived pressure from parents,
whereas kin-density increased this by 0.001%. Density among friends had a negative effect
on perceived pressure from friends, but again, the effect was negligible (again, the 95%
confidence interval included zero): moving from no ties between friends (density of 0%) to
all friends being connected (density of 100%) decreased the perceived pressure on average
by about half a point. Adding density to the model increased the explained variance by
0.4% in perceived pressure from friends, whereas the number of friends increased this
by 0.002%.
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Figure 7. (a) The association between network composition (percentage of kin) (top) and density among kin (bottom) and
the pressure felt to have children by parents. (b) The association between network composition (percentage of friends)
(top) and density among friends and the pressure felt to have children by friends. The shaded band is the 95% confidence
interval around predictions from linear regressions (see Table A3). Darker shades represent middle 50% of data. Models
were evaluated for 29 year-old women with a partner and without children, and for average composition or density.

3. Discussion

Overall, we did not find strong support for the idea that kin and non-kin differ in
the level of pro-natal information they impart and the degree of social pressure they
exert. Although women, on average, experienced slightly more pressure from parents
than from friends, the similarity in response was more striking than the differences. There
were, however, stark differences in perceived pressure from both family and friends for
women with and without children, with the latter reporting higher levels of pressure. This
is no doubt to be expected: the decision to have any children at all is likely to be seen
as more consequential from the point of view of parents, and so most pressure may be
felt at this point in the life course. We found a negligible influence of overall network
composition (proportion of kin and friends in the network) and structure (kin-density and
friend-density) on the extent to which respondents reported experiencing social pressure.
When we considered respondents themselves seeking advice on having children, we found
that women reported that they could talk about having children with their friends to a
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greater extent than either their consanguineal or affinal kin. In this case, there was an effect
of network density: for both kin categories, denser networks meant that women could talk
more to their kin about having children compared to those with sparser networks. This
was not the case for friends, where more ties between friends reduced the probability of
talking to friends about children.

One limitation of our study is that we asked only about pressure from parents, rather
than from all categories of kin. Thus, we did not capture how other categories of kin
may reinforce pro-natal pressure received from parents—it may be that pro-natal social
influence is a form of complex contagion (e.g., Hodas and Lerman 2014), and asking about
parents alone fails to pick up on this. However, our findings showed a positive (if weak)
relationship between density and the number of kin and a negative relationship with
the number of non-kin. This implies that kin-dense networks should show more social
conformity and relay more similar information than the more diffuse networks associated
with larger numbers of non-kin, but we found no evidence that this was the case.

It could also be true that the norms transmitted and sustained within kin networks
relate to the support and encouragement of any expressed desire to reproduce on the part
of respondents, or a general emphasis on the happiness and fulfilment that children bring,
rather than exerting a pressure to have children per se; the particular phrasing of our
question cannot distinguish between different kinds of pro-natal sentiment, plus the word
“pressure” may have been interpreted in wholly negative terms. The idea that density
among kin increased women’s perceptions that kin could help with child-care and that
they could talk to kin about having children gives some support to this idea. Overall,
then, we cannot rule out the possibility that a more fine-grained analysis would identify
kin-based teaching biases, but our current analyses offer no consistent evidence that, in
this sample at least, kin and non-kin differ in the kinds of information they are likely to
pass on and circulate within networks. We should also note that Newson et al.’s (2005)
hypothesis focuses on the origins of low fertility norms, which are potentially distinct from
the processes that maintain such norms in the population once established.

More generally, our data show that, even in a low-fertility population like the Nether-
lands, personal networks contain a substantial number of kin: on average, seven consan-
guineal kin are reported plus an additional 2.5 affinal kin. This means that some 40%
of people’s self-reported personal networks can be considered kin. This reinforces the
idea that, while the size of (extended) kin networks may have diminished (Murphy 2011),
kin nevertheless remain important social contacts in contemporary populations (e.g.,
Marsden 1987; Höllinger and Haller 1990; Allan 2008). Again, it is worth noting that our
findings come from much larger personal networks than is often the case. This is important
because structural and compositional aspects of networks are only reliably estimated with
a large number of alters (>15–20; McCarty et al. 2007a, 2007b; Stadel and Stulp 2021). With
25 alters, we can thus be fairly confident that we have reliable estimates of the density and
the composition of the networks, and that we are tapping into weak links, meaning that
people are not simply calling to mind the most readily available members of their network.
Of course, 25 alters remains a low number compared to people’s total social network size,
and our estimates of density are thus confined to respondents’ personal networks and will
not hold for entire sociocentric networks.

These findings raise the further question of whether this level of kin representation
would be sufficient to resist the influence of new norms being introduced into the network
by non-kin and weak ties, and whether it would be sufficient to provide the level of
support needed to act as an incentive for women to reproduce rather than postpone birth
(or produce a smaller family size than they desire). With respect to the first issue, our
answer is only speculative, but we consider this unlikely, given our finding that women
talk to their friends about having children much more than their kin; if kin are not sought
out for their advice, then their ability to influence decisions will be reduced, no matter how
well they are represented (although, as noted above, density may need to be factored in
here). With respect to the latter question, consanguineal kin and affinal kin were equally
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likely to contribute to child-care if needed, and did so at a higher level than non-kin friends
and non-friends, which corroborates the idea that networks with many kin are able to
ease the burden of child-rearing in ways that might open up opportunities for further
reproduction (Turke 1989). The fact that women also reported a substantial likelihood of
asking friends for help with child-care means that kin-based help is likely to be augmented
by that from friends, and confirms that human reproduction should be considered to be
biocultural (Bogin et al. 2012), where affinal kin and non-kin are important for raising
children, in addition to biological kin.

One surprising finding was that women reported that they could ask for support from
their consanguineal and affinal kin to a much greater extent than they could talk to them
about having children. Compared to both categories of kin, friends were somewhat less
likely to be asked for help, but they were spoken to about children to a greater extent.
This suggests that there are certain social expectations around kin-based help with child-
care, which makes it easy to request such help from a large proportion of kin, but that
conversations about having children may be limited to network members with whom one
shares a close relationship. This is supported to some degree by our findings on network
composition: as the number of consanguineal and affinal kin in the network increased,
women reported being less likely to ask for help and to talk about children, which suggests
that we are perhaps capturing more distantly related kin, who are less approachable for
help. Overall, these findings are in line with the notion that kin can be asked for more
practical support, while people turn to friends for emotional support (e.g., Allan 2008;
Voorpostel and Lippe 2007).

Modernization has dramatically changed personal networks, and people in contempo-
rary populations experience greater freedom in their choice of interaction partners. Friends
have taken a prominent role in people’s social environment, but this does not mean that
kin have lost their importance. The strong reciprocity that is considered important for
(maintaining) friendships, does not hold to the same extent for family relations. Novel
information and norms may spread more freely in a world with fewer kin, but help with
raising children—a service that is not easily reciprocated—seemingly continues to fall
predominantly on kin.

4. Materials and Methods
4.1. Participants

Here, we make use of data from the LISS (Longitudinal Internet Studies for the Social
sciences) panel administered by CentERdata (Tilburg University, The Netherlands). This is
a representative sample of Dutch individuals who participate in monthly Internet surveys.
The panel is based on a true probability sample of households drawn from the population
register by Statistics Netherlands (CBS). Households that could not otherwise participate
are provided with a computer and Internet connection. Only households in which at least
one household member spoke Dutch are included. A longitudinal study consisting of 10
core surveys are fielded in the panel every year, covering a large variety of topics. The
representativeness of the LISS-panel is similar to those from traditional surveys based
on probability sampling (Knoef and de Vos 2009; Scherpenzeel and Bethlehem 2011).
Initial selection biases were substantially corrected by refreshment samples, and further
refreshment samples were planned for attrition biases (Scherpenzeel 2011). The LISS-panel
has information on over 10,000 individuals.

4.2. Social Networks and Fertility Survey

The LISS-panel allows researchers to do their own survey within the panel. We
added a study named the Social Networks and Fertility survey (for further details see
Stulp 2021; Buijs and Stulp 2019). This research involves investigating social influences
on fertility desires and outcomes (i.e., how many children people have or would like to
have). All women in the LISS panel between the ages of 18 and 40 (N = 1332) were invited
to participate in this survey between 20 February and 27 March 2018. Due to constraints on
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our budget for renumerating respondents and concerns about statistical power, we focused
on women only, rather than collecting data on smaller samples for both men and women.
In total, 758 women completed the survey with a mean age of 29.2 (SD = 6.5). Respondents
were similar to non-respondents based on a comparison of a range of measures that are
collected for all respondents and are continuously updated including birth year, position in
household, number of children, marital status, region of living, income, educational level,
and (migration) background (Stulp 2021).

For this study, we only selected respondents that listed 25 alters. We excluded respon-
dents that gave problematic responses to alter relationship questions, who did the survey
on their phone (against explicit instructions), that had more than 10 missing values, and the
one respondent that reported no alter-alter-ties (see Stulp 2021). This led to a final sample
of 706 respondents.

Ethical approval for this particular study was obtained through the ethical committee
of sociology at the University of Groningen (ECS-170920). For information on the ethical
approval on the LISS-panel as a whole, see https://www.lissdata.nl/faq-page#n5512
(accessed on 17 May 2021). The survey was in Dutch. For the full survey in Dutch, an
English translation of the questionnaire, further description of the survey, and code to
clean and correct the LISS survey data, please visit: https://doi.org/10.34894/EZCDOA
(accessed on 17 May 2021). R-code to produce the results in the current manuscript can
be found here: https://doi.org/10.34894/DTCZWA (accessed on 17 May 2021). Data will
become available on https://www.lissdata.nl (accessed on 17 May 2021).

4.3. Procedure

Respondents were invited to participate in a study on “social networks and fertility”
and instructed that the survey would probably take around 25–30 min and that they would
receive €12.50 for completing the survey. The first block of questions was about the fertility
intentions and desires of the respondents and their partners if they had one.

The second part of the questionnaire involved generating 25 names. Respondents
were asked: “Please list 25 names of individuals 18 years or older with whom you have
had contact in the last year. This can be face-to-face contact, but also contact via phone,
Internet, or email. You know these people and these people also know you by your name
or face (think of friends, family, acquaintances, etcetera). You could reach out to these
people if you would have to. Please name your partner in case you have one. The names
do not have to match perfectly; you can also use nicknames. It is important that you
would recognize these names in a future survey. For this research, it is important that
you actually name 25 individuals!”. This phrasing was based on the studies by McCarty
and colleagues (McCarty et al. 2007a, 2007b). When a respondent proceeded with the
questionnaire without listing 25 names, a pop-up screen appeared, reminding respondents
that listing 25 alters was important for this study, and that if they had difficulties coming
up with names, they could use a contact list. They were also informed that if they still
wanted to continue without listing 25 names, that this was also possible. The choice to ask
respondents to list exactly 25 names, rather than allowing respondents to freely name as
many network members as they liked, was deliberate: allowing respondents a free choice of
how many alters to report could lead to variation in network size that reflects motivation to
complete the questionnaire and/or differences in how the question was interpreted. Some
respondents may have found listing 25 alters hard, others may have found it easy, and this
will be reflected in the characteristics of the alters. It is this latter kind of variation that is of
interest to network researchers (McCarty et al. 2019). We chose 25 alters because people
can easily do so (McCarty 2002; McCarty and Govindaramanujam 2005), because this size
of the network is large enough to consist of weak(er) ties, and because networks smaller
than 25 individuals reduce the reliability of estimates of the composition and structure
of the network (McCarty et al. 2007b; Stadel and Stulp 2021). In total, 738 respondents
(97%) listed exactly 25 alters, and 632 of those (90%) came up with the names from memory
(Stulp 2021).

https://www.lissdata.nl/faq-page#n5512
https://doi.org/10.34894/EZCDOA
https://doi.org/10.34894/DTCZWA
https://www.lissdata.nl
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Subsequently, 16 alter characteristics were asked about (see Stulp 2021). Here we
only list those relevant for this study: (i) type of relationship, with the choice of partner,
parent, siblings, other relative, relative of partner, acquaintance/friend of partner, from
primary school, from high school, from college/university, from work, from a social activity,
through a mutual acquaintance/friend, from the neighborhood, and other. These categories
were reduced to kin, affinal kin, and non-kin; (ii) whether the alter was considered a friend;
(iii) which of these individuals could the respondent ask for help with the care of the
child; and (iv) with whom of these individuals did the respondent discuss having children.
Nineteen alters were not given a relationship and we assumed these to be non-kin.

The final question about the alters concerned ties between alters. The following
question was asked: “With whom does the alter have contact? With contact, we meant all
forms of contact including face-to-face contact, contact via (mobile) phone, letters, emails,
texts, and other forms of online and offline communication”.

The survey ended with some additional questions among which two were about
the pressure felt to have children. Respondents were asked to state their agreement
with the statement “Most of my friends think that I should have (more) children” (scale
from completely agree (1) to completely disagree (7) and a “I don’t know” option). They
were then asked the same but for parents/caretakers (similar answer options except the
possibility “Not applicable” was also added).

4.4. Data Analysis

In all our models, we control for respondent age (centered on 29), whether the respon-
dent has a partner, and whether the respondent has children, all of which are important
predictors for network composition and structure, and fertility behavior. For analyses
where the dependent variable is a characteristic of the alter (e.g., can talk to this alter about
having children, or can ask this alter for help with child-care), we presented results from
binomial mixed models to accommodate the nested structure of the data (alters nested in
ego; van Duijn et al. 1999). We performed linear regressions in the case of the pressure felt
to reproduce from parents and friends. To examine the effects of composition and density
on the probability of talking to alters about having children or being able to ask them for
help with child-care, we used binomial models.

We used R (R Core Team 2018) for cleaning, transforming, analyzing, and visual-
izing all data and to write the manuscript. We made use of the following R-packages:
ggplot2 (Wickham 2016), tidyverse (Wickham 2017), patchwork (Pedersen 2017), ggtext
(Wilke 2020), rmarkdown (Xie et al. 2018), broom (Robinson et al. 2021), and kableExtra
(Zhu 2019). We report on how we determined our sample size, all data exclusions (if any),
all manipulations, and all measures in the study.
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Appendix A

Table A1. Binomial mixed model parameter estimates (95% CI) for the effect of type of alter on
whether alter can help with child-care or can be talked to about having children while controlling for
age, partnership status, and parenthood.

Estimate Can Help with Child-Care Can Talk to about Children

Intercept −3.069 (−3.298; −2.839) −3.126 (−3.386; −2.865)
Age −0.024 (−0.043; −0.005) 0.018 (−0.004; 0.041)

Has partner −0.055 (−0.284; 0.175) 0.139 (−0.138; 0.416)
Has child −0.091 (−0.353; 0.172) −0.102 (−0.417; 0.212)

Friend 2.321 (2.177; 2.465) 2.517 (2.377; 2.656)
Affinal kin 3.601 (3.423; 3.779) 2.447 (2.275; 2.618)

Consanguineal kin 3.495 (3.343; 3.646) 1.786 (1.644; 1.929)
SD random intercept 1.180 1.443

Age was centered around 29; women without partners or children were the reference category. Alters (N = 17,650)
are nested within respondents (N = 706).

Table A2. Binomial regression estimates (95% confidence interval) for the effect of density on whether alters can help with
child-care or can be talked to about having children while controlling for age, partnership status, and parenthood.

Outcome Estimate Consanguineal Kin Affinal Kin Friends Non-Friends

Can help
with
child-care

Intercept −0.415 (−0.739; −0.090) −1.441 (−2.567; −0.315) −0.723 (−0.914; −0.531) −1.676 (−2.076; −1.276)
Age −0.034 (−0.046; −0.023) −0.065 (−0.088; −0.042) 0.005 (−0.006; 0.016) 0.039 (0.017; 0.061)
Has partner 0.067 (−0.074; 0.209) 0.050 (−0.964; 1.065) −0.201 (−0.321; −0.081) −0.273 (−0.549; 0.002)
Has child −0.107 (−0.268; 0.053) −0.112 (−0.373; 0.149) −0.043 (−0.199; 0.113) 0.231 (−0.063; 0.525)
Composition −0.084 (−0.100; −0.068) −0.053 (−0.090; −0.015) 0.015 (0.003; 0.026) −0.098 (−0.127; −0.069)
Density 1.721 (1.439; 2.004) 2.372 (1.823; 2.922) 0.672 (0.411; 0.933) 0.061 (−0.365; 0.488)

Can talk to
about having
children

Intercept −1.218 (−1.599; −0.836) −2.028 (−3.393; −0.663) −0.238 (−0.426; −0.050) −2.259 (−2.62; −1.898)
Age 0.001 (−0.012; 0.014) −0.011 (−0.034; 0.012) 0.026 (0.015; 0.037) 0.023 (0.004; 0.042)
Has partner 0.163 (0.004; 0.323) 0.988 (−0.281; 2.256) −0.065 (−0.184; 0.055) 0.119 (−0.121; 0.360)
Has child 0.014 (−0.165; 0.193) −0.120 (−0.388; 0.147) 0.104 (−0.047; 0.255) 0.054 (−0.201; 0.308)
Composition −0.096 (−0.116; −0.077) −0.059 (−0.098; −0.020) −0.001 (−0.013; 0.011) −0.016 (−0.040; 0.008)
Density 1.101 (0.771; 1.431) 0.937 (0.390; 1.484) −0.240 (−0.500; 0.020) −0.078 (−0.469; 0.314)

#
respondents 676 339 668 606

# in group 4891 1624 5961 4915
# help 2649 899 2232 329
# talk 1276 561 2454 445

Age was centered around 29; women without partners or children were the reference category. Composition refers to the number of
alters in the network for that particular group (e.g., affinal kin). Density refers to the density among the particular group. The number of
respondents vary, because density can only be calculated when respondents list at least two alters of that particular group. “# in group”
refers to the number of alters in that group, “# help” refers to how many alters in that group can help with child-care, and “# talk” refers to
how many alters in that group can be talked to about having children.
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Table A3. Linear regression parameter estimates (95% CI) for the number of kin/friends and density
among alters on the pressure felt to reproduce by parents and friends while controlling for age,
partnership status, and parenthood.

Estimate Pressure from Parents Pressure from Friends

Intercept 4.044 (3.100; 4.989) 4.266 (3.677; 4.854)
Age −0.045 (−0.076; −0.013) −0.064 (−0.096; −0.031)

Has partner 0.581 (0.190; 0.973) 0.583 (0.175; 0.991)
Has child −1.948 (−2.386; −1.511) −1.546 (−1.991; −1.102)

Composition 0.049 (0.000; 0.097) −0.002 (−0.040; 0.036)
Density 0.036 (−0.769; 0.840) −0.562 (−1.237; 0.113)

N 557 521
R2 24 22

Age was centered around 29; women without partners or children were the reference category. “Composition”
and “Density” refer to number of kin and density among kin in the model on pressure felt from parents and
the number of friends and density among friends in the model on pressure felt from friends. Analysis samples
include respondents with minimally two kin or friends in their networks.
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