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12 Chapter 1: Introduction

1.1 Motivation and research questions 

Out of every 1000 children born in the world nowadays, 39 die before their fifth 
birthday. Behind this average, however, there is a huge variance. In West and Cen-
tral Africa, out of every 1000 children born, 89 die before their fifth birthday, com-
pared to only 4 in Western Europe (UNICEF 2019). Inequality in general, and in 
health specifically, are seen as one of the great injustices of the world today (Deaton 
2013). It is one of the negative consequences of progress in the (Western) world 
during the last centuries. The best recent example for its importance is possibly the 
IFS Deaton Review. It comprises a large cooperation between world leaders in eco-
nomics, sociology, philosophy, political science and epidemiology who aim to 
build a comprehensive understanding of inequalities in the twenty-first century 
(Joyce and Xu 2019). This focus of researchers who are interested in inequality, 
however, has one flaw: it is mostly based on differences in income, wealth, health 
and consumption between areas or states. 

What happens within the household is often forgotten. Uneven intra-house-
hold allocation of resources results in inequality as well. In fact, for most it is the 
place where key investments in human capital formation and wellbeing take place 
(Kluger 2011; Sanders 2004). Historically the role of the household in creating 
inequalities may even be more important, as state support in the past was weaker 
and family members played a key role in shaping life courses and chances (Johnson 
and Sabean 2011; Sabean, Teuscher, and Mathieu 2007; Weisner 1993). In this dis-
sertation I will examine how equality and inequality within the household played 
out in historical societies by looking at infant and child mortality risks resulting 
from the presence of siblings in specific numbers, and of particular genders and 
ages. Despite the fact that brothers and sisters are equals in the sense that they have 
a common family background, shared childhood memories, similar family 
resources, and specific family traditions, I argue that they are very different, 
because hierarchy and inequality among siblings are the result of differences in age, 
gender and birth position in a family. This quality of ‘unity in difference’ is one of 
the most intriguing aspects of siblings (Davidoff 1995: 209). It shaped the different 
ways in which sons and daughters were viewed and treated by their parents, and 
how siblings viewed and treated each other (Berger 2019; Davidoff 2012; Fletcher 
2008; Miller and Yavneh 2006). 

Parents, for instance, often treated the first child differently from the second 
child because it most often had a specific role within the family. For example, due 
to primogeniture – inheritance by the eldest son – many younger brothers in 
higher social strata faced steep downward mobility in historical societies (Capp 
2018; French and Rothery 2019). Parental favouritism played another important 
role. From research on diaries in early modern England we learn, for example, that 
parents were aware of high child mortality risks, and that they often nurtured a 
secret wish that an infant or less favoured child would be taken instead of the one 
especially cherished. This kind of parental favouritism often had a lasting effect on 
the emotional state of children, and even influenced the opportunities open to 
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them in life (Capp 2018). Moreover, parental preferences were most often, albeit 
indirectly, one of the main causes of sibling rivalry (Forbes 2005; Lawson and Mace 
2011). Direct competition between siblings was considered to be inevitable because 
siblings were exceptional rivals in many ways (Forbes 2005; Mock and Parker 
1997). Particularly when they were little, age differences were not too large, and the 
family lived within one household, siblings were always there and competed with 
each other for time, food, care and other resources. They were part of each other’s 
lives and often knew one another very well, which put them in an exceptional posi-
tion to tease, annoy and compete with each other (Capp 2018). 

At the same time, however, love and cooperation between siblings was often 
seen as rooted in nature itself. Kindness, cooperation and helpfulness between sib-
lings has been particularly observed in difficult times (Davidoff 2012; French and 
Rothery 2019; Harris 2017). Evolutionary studies explain cooperation between sib-
lings by the fact that siblings share the same genes and therefore benefit from each 
other’s reproductive success. However, this largely seems to depend on the specific 
context and age of siblings (Hrdy 2011; Sear and Mace 2008). In short, sibship size 
and composition influenced the inequality created between them. It was the foun-
dation for their unique starting position within the household which influenced 
the rest of their lives. 

How can we uncover the significance of the different starting positions of sib-
lings in the past? Could children hope or expect to be loved and treated equally by 
their parents? To what extent did older and younger brothers and sisters respect 
and support each other? How much would a sense of rivalry and competition 
guide their behaviour if personal affection was absent? When two or more children 
fell sick at the same time, which one would receive more care? And when it seemed 
likely that not all would survive, which child’s survival did the parents wish for? 
Asking these questions is unproblematic. Finding answers is the real challenge, 
especially when we are studying past societies. Historical evidence is predictably 
far more abundant for the upper levels of society.1 By contrast, for ordinary people 
the same kind of information is almost always fragmentary, meaning that we can 
never answer these questions with qualitative historical sources alone. A solution 
is to look at the most important transitions in a life course. Most life course transi-
tions are recorded for all people in a population only at the point when states 
started to record the lives of their subjects in civil administration during the nine-
teenth century (Engelen 2009: 7-8).

One of the best sources offering information for studying household composi-
tion and exact timing of death are household and population registers for the 
Netherlands and Taiwan (more information about these sources is given in the 
section on data, measurements and methods). To have this kind of dynamic infor-
mation is exceptional for societies undergoing the second phase of the demo-
graphic transition in which child mortality was slowly falling and fertility was still 

1 This is argued by studies which focus more on the social histories of families, of which most focus mainly on the 

upper class (Capp 2018; Davidoff 2012; French and Rothery 2019; Miller and Yavneh 2006). 
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high. This caused most people to grow up surrounded by a much larger number of 
siblings than they do today. Moreover, the number and presence of siblings might 
have been more important during this time period due to poor living conditions,  
a lack of social security, and low levels of well-being and welfare. An extra mouth 
to feed, or an additional helping hand, could make a huge difference in living con-
ditions and hence in chances of survival. The sources from the Netherlands and 
Taiwan offer the opportunity to study all social, ethnic and religious groups within 
a society. In addition, they make it possible to study the lives of both men and  
women, and to systematically compare them. Circumstances under which children 
and their siblings lived, and eventually died, can therefore also be examined.

In this dissertation, differences in mortality risks are treated as the most extreme 
form of inequality. While there is no choice in the matter of dying, since eventually 
everyone dies, the timing of death is not distributed on a random basis. Put  
differently, coincidence is generally not the main reason for death in pre-modern 
societies. Choices made by parents and others within constraints originating from 
the historical context are either directly or indirectly responsible for who dies. Of 
course, not all determinants of mortality outcomes are directly influenced by  
humans, but people have an enormous effect on infant and child mortality through 
their actions – both consciously and unconsciously. Mortality patterns therefore 
demonstrate biological effects, the availability and distribution of resources, and 
the choices made in families. The timing of death is therefore a useful indicator to 
examine in what ways human agency plays a role in equality and inequality in life 
chances (Bengtsson, Campbell, and Lee 2004). It demonstrates how sibling rivalry 
and support is a feature of households and to what extent the division of resources 
is based on the current sibship size and composition. 

Since infant and child mortality risks were very high in historical societies in 
the first two phases of the demographic transition, they are especially useful for 
investigating inequality. In addition, during infancy and early childhood children 
were totally dependent on the care and resources given to them by others. Yet, 
compared with other vulnerable groups in society, such as the elderly and widows, 
young children occupy an additional risky position within a family as they have 
absolutely no say in the division of resources and are almost without agency. Young 
children therefore constitute the most vulnerable group in pre-modern societies, 
one which will experience the consequences of unequal treatment in the strongest 
way (Bideau, Desjardins, and Brignoli 1997; Corsini and Viazzo 1997; Oris et al. 
2004). This is especially true for the influence of household composition on mor-
tality risks below the age of five (Mourits 2019). The main focus of my study is there-
fore on questions related to inequality, and more specifically on how inequality in 
infant and child mortality risks were influenced by sibship size and composition.

Yet, within this general framework, the question remains of how exactly sibship 
size and composition influence survival chances of infants and children. As already 
mentioned, this is most often based on how parents and other household members 
make choices and exert their agency through the division of resources. People, 
however, do not make decisions in a vacuum. They are anchored in households, 
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which are embedded in societies, with specific cultural norms and economic con-
ditions that affect the importance of sibling position within the household. It is 
therefore important to incorporate how constraints and choices differed for the 
individuals whose lives we study into our research. Because of power structures, 
and also because of the roles children could play, the same is true for how house-
hold organisation and structure determined the ways in which family members 
co-operate in raising children. These factors determine who is available, who is 
culturally or socially held responsible for offering a helping hand, and how mem-
bers of the household interact with each other (Das Gupta 1997; Skinner 1997). In 
turn, the size and composition of the sibling set create inequalities between siblings 
and therefore probably impact infant and child mortality risks differently. To  
understand the effects of differences in constraints, opportunities and choices  
between power structures my dissertation therefore takes a comparative approach. 
It explicitly focuses on what are often considered to be the two polar opposites 
among family systems - in terms of household structure and organisation2- on the 
Eurasian continent: the nuclear family in West European societies and the extended 
family in Chinese societies.3 The Netherlands and Taiwan are chosen because they 
can be considered case studies for the general situation described in Western  
Europe and China. By doing so, this dissertation builds on the observation that 
demographic processes and behaviour are fundamentally different in the Nether-
lands and Taiwan (Bengtsson, Campbell, and Lee 2004; Engelen and Hsieh 2007; 
Engelen, Shepherd, and Yang 2011; Engelen and Wolf 2005b). It does so by taking 
differences in historical context into account when investigating how siblings  
influenced infant and child mortality risks in the Netherlands and Taiwan. It is a 
way to examine how, for very specific localities situated in these two ‘extremes’ of 

2 In my dissertation I use the term ‘household structure’ when talking about who is present in the household, and 

‘household organisation’ when talking about who has power in the household. The latter therefore also has to 

do with how household hierarchies are based on cultural norms regarding gender and age that determine 

power and social relations in the family. 

3 It is important to make some comments regarding the use of ‘Western Europe’ versus ‘China’, and ‘Europe’ versus 

‘East Asia’, as geographical areas and concepts. Firstly, my study acknowledges that there are regional variations 

between these areas. For (Western) Europe this is often automatically assumed as it includes several countries. 

Still, even when ‘China’ or ‘Chinese society’ is used, I do not use it to represent a unity. Instead, I use it to denote 

a multi-ethnic empire that masquerades as a nation. Instead of the singular Chinese culture, it should be seen as 

the plural of Chinese cultures. There are, for example, hundreds of different languages causing millions of 

Chinese to be unable to speak to each other in a common tongue. Secondly, it is important to acknowledge that 

China, or even East Asia, is often represented in less detail and more like a unity. Partly this may be caused by 

the fact that the Chinese government also speaks and acts to the world as if it is a monoculture, to bolster its 

own international legitimacy. However, it is also because it is often simply used as a contrast to the West and to 

study the classical Chinese past (Chu 2013; Khanna 2019). We should recognise that this is the result of a process 

of othering and take this into account. Thirdly, Taiwan is too often seen as representative of the whole of China 

(Ahern and Gates 1981; Harrell 2014: ix-xvii). Many scholars have therefore exaggerated the Chineseness of 

Taiwan. In the words of Hong and Murray (2005: 4), ‘while they seemed to be looking at us [Taiwanese], they 

were really looking through us to see traditional Chinese culture’. In my study I therefore take Taiwan as a case 

study for one of many Chinese societies. Therefore, I do not start from assumptions that by doing so, we can 

learn more about a unified Chinese culture.
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the Eurasian landmass, inequalities in health were influenced by sibship size and 
composition. 

The contribution of this study not only lies in excellent data and comparative 
analysis of both the differences and similarities between the extended family sys-
tem in Taiwan and nuclear and stem family system in the Netherlands. Although 
the general consensus is that differences within these two societies are minor com-
pared to the differences between them, there might also be variation within family 
systems. This study also draws attention to regional differences in family systems 
within Taiwan and the Netherlands. By doing so, I examine whether the effects of 
sibship size and composition on infant and child mortality were as different as is 
usually presumed by scholars contrasting the East and the West. The goal is there-
fore to go beyond old dichotomies between (Western) Europe and China and to 
avoid regarding societies as monolithic. This is important because in order to iden-
tify how sibling composition influences child mortality we need to study how their 
effect may differ between regions that are similar, and how their impact may be 
similar despite the cultural, economic, social and environmental differences in 
these societies at either end of the Eurasian continent. Thus, a more comprehensive 
approach, in which political, economic, demographic, ecological and cultural fac-
tors are taken into account, addresses the basic question of what factors determine 
demographic outcomes and behaviour in any time or place. Furthermore, it makes 
it possible to assess whether, how and why these factors cause inequality in health 
in the sense of differential infant and child mortality patterns. To take this kind of 
comparative approach is innovative because, while studies have compared Euro-
pean and Chinese families, they have almost never simultaneously included the 
regional diversity within one Western European and within one Chinese society. 

This study, therefore, does not simply try to answer questions on the impact of 
the size and composition of the sibling set in a household on infant and child mor-
tality risks. It focuses on the pathways by which sibship size and composition could 
have positive, negative or neutral effects on infant and child mortality risks in 
regions which are similar in some respects and different in others. It does so by 
comparing Taiwan and the Netherlands during a time period in which both expe-
rienced the first and second phase of the demographic transitions, as well as mod-
ernisation, and in which both had mixed economies. Moreover, during these time 
periods sources are available that allow me to study this question (see also the 
section on data, measurements and methods). My dissertation thus addresses 
these overarching research questions: 

‘Did sibship size and composition influence infant and child mortality  
risks in the Netherlands (1863-1910) and Taiwan (1906-1945)?  

And if so, how and why did it influence infant and child mortality risks?

Four different sub-questions are posed in order to answer this question. The first 
sub-question deals with the Netherlands, as this country is a case study for a 
nuclear and stem family system in a (Western) European society. It focuses on 
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whether, how, and why infant and child mortality may be influenced differently in 
various regions the Netherlands using a within country comparison. The other 
parts of this study ask the same questions for Taiwan during the period 1906-1945, 
as it is a case study for an extended family system in a Chinese society. However, in 
some parts of Taiwan more than half of daughters were given away for adoption, as 
were about ten percent of sons (Wolf and Huang 1980). This large group of adopted 
children therefore enables me to add an additional dimension to the overarching 
research question by investigating the distinction between non-adopted and 
adopted children. Therefore, two sub-questions are formulated in order to investi-
gate how being adopted may cause different effects of sibship size and composition 
on infant and child mortality risks. The second sub-question covering Taiwan is 
therefore closest to the first sub-question covering the Netherlands, since both deal 
with how sibship size and composition affected infant and child mortality risks of 
non-adopted children. The fourth sub-question follows up on this second 
sub-question by looking at infant and child mortality risks of adopted children to 
determine how adoption and sibship size and composition after adoption influ-
enced child mortality risks. 

Alongside the three sub-questions which directly deal with a part of the over-
arching research question (namely sub-questions one, two, and four), the third 
sub-question asks who was given away for adoption out of the household and why. 
Asking who was actually adopted is crucial to acquiring a better understanding of 
how households valued these adopted children. Firstly, the background of adopted 
children is important because parents, and other household members, made active 
choices on who to give away for adoption. This may have led to possible selection 
effects regarding the characteristics of these adopted children. It is therefore a nec-
essary question to understand how adopted children are affected by the adoption 
process itself, and if sibship size and composition mattered for their mortality risks 
after adoption. In addition, it provides insight into an alternative option available 
to households: instead of reallocating resources to a specific child, households 
could give it away for adoption. This decision-making process behind the choice of 
who to give away for adoption and why is, in itself, also a way to investigate the 
larger question of how inequality within the household was created. 

In sum, the following four sub-questions are posed in order to answer the over-
arching question: 

1. Did sibship size and composition influence infant and child mortality risks 
in the Netherlands (1863-1910)? And if so, how and why did it influence 
infant and child mortality risks?

2. Did sibship size and composition influence infant and child mortality risks 
of non-adopted children in Taiwan (1906-1945)? And if so, how and why 
did it influence infant and child mortality risks?

3. Who was given away for adoption and why in Taiwan (1906-1945)?
4. Did sibship size and composition influence child mortality risks of children 

adopted as infants in Taiwan (1906-1945)?’ And if so, how and why did it 
influence child mortality risks?
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The remainder of this introduction is devoted to the theoretical background in 
which the main research question is embedded, and the conceptual model, data, 
measurements and methods which are used to answer them. The theoretical 
framework deals with the main findings of previous studies by discussing them at 
the societal and demographic level, the household and sibling set level, and the 
individual level. The insights gathered from the literature are included in the con-
ceptual model of this study, which demonstrates the mechanisms through which 
siblings had an effect on infant and child mortality risks depending on the specific 
historical and regional context. In the data, measurements and methods section, 
information on the Historical Sample of the Netherlands (HSN) and Taiwan His-
torical Household Register Database (THHRD) are given. In addition, details are 
given about how sibship size and composition are measured and analysed. The 
chapter concludes with an outline of my dissertation. 

1.2 Theoretical background

This study explores what impact the size and composition of the sibling set in a 
household had on infant and child mortality risks in the Netherlands and Taiwan. 
This is done from a life-course perspective in which lives are conceptualised within 
the context of families, society and historical time (Elder, Johnson, and Crosnoe 
2003; Kok 2007). By studying these individual life courses it is possible to discover 
standard patterns, which are also known as social pathways or cultural life scripts 
(Boonstra, Bras, and Derks 2014). It starts from the assumption that the life course 
should be studied as a whole, as a cumulative process. Agency through short- and 
long-term decision making may therefore play an important role, since decisions 
are made within a specific time and place, each with its unique set of opportunities 
and constraints. The timing of these events, the duration until these events occur, 
and the position between them, are also important for understanding why certain 
events occur. For my dissertation the duration of a child’s life from birth until death 
or age five is central, contextualised within households in specific historical and 
regional contexts. 

A life-course approach also emphasises that individuals do not live and make 
decisions in isolation, but that their life courses are interdependent with the life 
courses of family members, neighbours, friends and others. In short, it tries to 
“grasp the behaviour of individuals within their personal networks and within 
their specific place, historical time and society” (Kok 2007: 205). By applying a life 
course approach, this study dynamically studies the lives and relations of brothers 
and sisters, focusing on subsequent transitions, positions and trajectories in their 
lives. Furthermore, because place, time and society may differ for individuals, the 
main premise of my dissertation is that the impact of sibship size and composition 
on infant and child mortality risks may vary depending on the local circumstances 
and environments. It is also the reason why this study adopts a comparative per-
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spective to study the early life courses of children in the Netherlands and Taiwan. 
By doing so it tries to understand the complex relationships between individual 
choices and strategies, social interaction with the family and workplace, and the 
constraints of, and possibilities offered by, the socioeconomic environment.

The theoretical background discusses how survival of children should be 
understood in relation to the number of siblings on three levels. The first, and 
highest, is the societal level of European and Asian demographic systems. Two 
large projects that studied Eurasian differences and similarities in demographic 
behaviour and outcomes are summarised in order to show how my dissertation 
adds to this literature. The second level is that of the household. Definitions are 
given of what a household and household resources are, and how we should under-
stand inequality in resource allocation in general, and its implications for survival 
specifically. This is done by incorporating studies from several disciplines. The 
third, and lowest, level is that of the individual, and how it is influenced by the 
sibling set. Theories of how siblings influence demographic outcomes are dis-
cussed and the most important findings of recent studies are summarised. Taken 
together, these insights are the basis for the conceptual framework that follows. 

1.2.1 Eurasian differences and similarities

Societies, and households, differ across time and space. During the last centuries 
differences increased due to the differential speed of economic, social, and demo-
graphic changes. In particular, the period between 1800 and 1950 has received a lot 
of attention and is known as the Great Divergence, in which the West was often 
contrasted with the East (Little 2008). From the 1990s international scholarship 
regarding Eurasian comparisons started to develop rapidly, and several important 
works were published. However, when new Eurasian economic and demographic 
historical comparisons were made at the beginning of the 21st century, they chal-
lenged the way in which large-scale processes, such as modernisation, industrialisa-
tion and institutional development, were perceived (Lee and Feng 1999b; Pomeranz 
2000; Wong 1997). These studies demonstrated that there were significant differ-
ences and similarities between (Western) Europe and East Asia economically and 
demographically. At the same time many of the new debates involved empirical, 
methodological, and conceptual disagreements between scholars (Little 2008; 
Morris 2010).

Regarding the study of the demographic history of the world, most scholars 
followed the ideas of Thomas Malthus (1798). He argued that there was a contrast 
between two kinds of demographic regimes characterised by preventive checks in 
Europe and positive checks in the rest of the world. The European system was typ-
ified by England where the preventive check operated through delayed marriage. 
The rest of the world was typified by China where the positive check operated 
through high mortality, because of poverty, disease and famine (Gutmann and 
Merchant 2019: 683). An important component of this dichotomy sketched by 
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Malthus was that in the West people deliberately controlled population through 
their demographic behaviour. This demographic behaviour was in turn inter-
twined and embedded with the social and economic changes that occurred in most 
of Western Europe in the nineteenth century: the European origins of the fertility 
transition, the European roots of individualism, and even the European develop-
ment of nineteenth-century capitalism (Hajnal 1982; Macfarlane 1978).4 In con-
trast, it was argued that people in China did not have any man-made checks for 
controlling their population and many would suffer and die as a consequence. In 
other words, mortality in China was left to fate. 

The dichotomy sketched by Malthus, and later authors following his ideas, was 
challenged by work that pointed to a demographic system in China. It suggested 
that parents and families exerted active agency, which was demonstrated by son 
preference that led to female infanticide. In turn, this caused high rates of non-mar-
riage of men, low marital fertility, and high rates of adoption that illustrated how 
Chinese parents shaped their children’s lives actively. In China, Malthus’ positive 
check could therefore not be considered to be merely a passive check in which 
nature, in the form of famine and disease, determined mortality outcomes. Instead, 
it should be considered an active check in which a rational conscious response to 
changing circumstances (also labelled as proactive behaviour) was key.5 Yet, if this 
is the case, the Malthusian characterisation of Chinese society needed to be revised 
(Lavely, Lee, and Wang 1990; Lee and Feng 1999b, 1999a). The heated debates 
about differences and similarities between the East and West inspired the creation 
of two large collaborative projects. Each represented one of the two competing 
views about how premodern Chinese society should be understood in terms of 

4 This discussion is still ongoing, but is beyond the scope of this study. See for example Carmichael et al. (2015); 

Dennison and Ogilvie (2014); De Moor and Van Zanden (2010b).

5 In these debates a great diversity of concepts are used that all relate to agency and conscious (rational) decision 

making. This makes it more complex when trying to understand which disagreements there are between 

scholars of the two schools of thought. For instance, in the EAP the concepts of active and passive agency are 

connected with conscious and unconscious agency that affect mortality levels and responses. Passive agency 

should be understood as the product of passive actions in accordance with existing customs and institutions 

(such as the state). In contrast, active agency requires active decisions by parents and family about resource 

allocation and work assignments. In their words, “active agency can be distinguished from passive agency in the 

sense that active agency requires a decision how to act, while passive agency does not” (Lee, Campbell, and 

Bengtsson 2004: 431-440). This means that according to them these definitions make it possible to distinguish in 

particular “between the more active agency of individuals as household members from their more passive 

agency as members of communities and states.” (Lee, Campbell and Bengtsson 2004: 423). In addition, they also 

argue that there is no agency when choices within the household were not the result of conscious decisions. In 

other words, when people were not required to think about their behaviour this would just demonstrate 

acquiescence to customary behaviour and institutions and not passive or active agency. This partly echoes 

Wrigley’s (1978) argumentation for the existence of so-called unconscious (collective) rationality of pre-modern 

societies: behaviour known to actors only as the ‘proper’ way to live, but guided by societal norms and economic 

constraints. He contrasts this with the conscious rationality of the individual (or couple) in modern societies. 

Nevertheless, although these more philosophical and theoretical differences are important, the main debate 

revolves around to what extent Chinese people actively and consciously influenced mortality and fertility 

outcomes. 
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agency, especially regarding their fertility behaviour and whether infanticide 
should be seen as a positive or preventive check (Bengtsson, Campbell and Lee 
2004; Engelen and Wolf 2005b; Riswick 2018a).6

One of these studies was the Population and Society in Taiwan and the Nether-
lands Project, which resulted in four volumes of the series ‘Life at the Extremes: the 
Demography of Europe and China’ (LATE). The main aim of this project was to 
compare the populations of the Netherlands and Taiwan by investigating their life 
courses from birth to death in the nineteenth and early twentieth centuries. It 
started from the premise of Malthusian population checks, which was linked with 
Hajnal’s (1965) propositions about the West European Marriage Pattern. It ques-
tioned whether the (Western) European demographic pattern was actually unique 
in the world, causing Europe to be richer and life to be less precarious. Moreover, 
the main goal was to find out whether this was indeed caused by its unique mar-
riage pattern, as Hajnal suggested (Chuang, Engelen, and Wolf 2006; Engelen, 
Shepherd, and Yang 2011; Engelen and Wolf 2005b). The conclusion of the project 
was, however, that parental authority could be a better explanation, since Hajnal, 
following Malthus, was mistaken when he argued that marriage was the centre of 
the demographic stage. Instead, differences in the extent to which parents have the 
ability to control the lives of their adult children constitute the real difference 
between Western European and Chinese societies. This alternative argument of 
parental authority starts with the assumption that people want to control their off-
spring as long and completely as possible because they want to control their children’s 
labour and the resources produced by this labour. The hypothesis was therefore that 
in Europe parental authority was largely limited to the control of unmarried and 
usually adolescent children, since it depended on the control of property. In con-
trast, in China parental authority sprang from the simple fact of parenthood and 
was backed up by the husband’s corporate lineage and the state. This meant that 
Chinese parents controlled their children throughout their lives (Engelen and Wolf 
2005b; Engelen and Wolf 1996). In short, life courses were mostly the product of 
what is called property patriarchy and state patriarchy. 

The Eurasia Population and Family History Project (EAP) was another large 
collaborative project that examined to what extent differences and similarities 
existed between Europe and East Asia regarding mortality, fertility and marriage 
before the demographic transition. The framework of this project built on detailed 
individual longitudinal data from several rural communities in Sweden, Belgium, 
Italy, Japan and China. These were analysed using the same kind of models and 
event history analysis (Bengtsson, Campbell and Lee 2004; Lundh and Kurosu 
2014; Tsuya et al. 2010). The overarching conclusion of this project was that in 
Europe, socio-economic status appeared to be very important for chances of sur-
vival, while in East Asia the position within the household and the hierarchy within 
the family were much more important. This meant that, in Europe as well as in East 

6 Equally important was that at this moment in time large longitudinal datasets containing individual level 

information became available that could be analysed with statistical methods that are increasingly popular. 
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Asia, mortality was a consequence of biological characteristics such as gender and 
age, as well as of active decision making by individuals, households and local com-
munities. Moreover, it is argued that the image of individualistic Europe versus 
collectivist East Asia is outdated. A better distinction can be made between West 
European societies based on property, compared to Asian societies based on family 
and state power. Yet, one conclusion of the project is also to look more closely 
within these areas as they found “the East in the West, and the West in the East, and 
even more importantly, we uncovered similarity in individual and family behaviour 
that has previously been neglected in comparative studies” (Lundh and Kurosu 
2014: 460). In other words, the image that emerges from the work is one of com-
plexity to which binary oppositions, such as those of Malthus, can add little. 

One of the most important points of disagreement is to what extent people in 
China were actively making choices that influenced demographic outcomes. The 
researchers who collaborated in the EAP argued in particular that more similari-
ties in outcomes were found between the East and West than could be expected 
from a Malthusian perspective. The same could be true for agency, as they argued 
that the differences that were found between the studied societies were too com-
plex and diverse to be accounted for by underlying commonalities of biology and 
physiology. The findings therefore underscored that the allocation of resources 
and (work) roles within the household was the result of choices made by individu-
als, households and communities. Accordingly, active agency played a similar role 
in all societies. Nevertheless, they also discussed the fact that not all decisions, 
especially regarding mortality outcomes, can be seen as the result of conscious 
decision making. According to them, this was the case when customary behaviour 
and institutions, rather than conscious decision making at the individual level, 
played the chief role in governing people’s actions. In turn, the consequences of these 
structural factors would not display any passive or active agency (Lee, Campbell, and 
Bengtsson 2004: 434). This focus on conscious decision making and active agency 
was exactly why others have criticised their approach. They questioned how one 
could deduce or refute conscious behaviour resulting in strategic action from mea-
surements that look at demographic outcomes. Moreover, it could even be seen as 
highly problematic because demographic outcomes are not only the result of stra-
tegic behaviour. Instead, demographic outcomes can also be the unintended result 
of conflicting actions resulting from conscious and unconscious behaviour. In addi-
tion, there was often also a lack of information to make conscious rational decisions 
(bounded rationality) and therefore coincidence also played a role (Engelen 2006; 
Engelen and Hsieh 2007). 

This disagreement between scholars of the two schools of thought eventually 
relates to a much larger problem in the humanities and social sciences: how can we 
study, and draw conclusions about, the interaction between social structures and 
individual human agency? (Lange 2013; Skocpol and Somers 1980; Tilly 1984). In 
the case of the discussed projects the answer to this question is not based on very 
different results, but on distinct interpretations of the same kind of evidence. The 
debate was therefore never resolved, as it seemed to be just one conviction against 
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another (Campbell and Kurosu 2018; Engelen 2006). What these large-scale stud-
ies have taught us, however, is to examine the historical context more closely, and 
to look beyond the many simplistic binaries, or even prejudices, about the East and 
the West.7 They demonstrate that people’s demographic behaviour in the past was 
just as sophisticated as in the present. In other words, we should acknowledge that 
historical reality is much more complicated than both schools of thought argued. 
Lastly, they demonstrate that holding on to pre-assumed macro-categorical differ-
ences between the East and West when studying a large number of societies and 
demographic determinants and outcomes may not be the way forward, as it seems 
to be extremely difficult to create an overarching theoretical framework that 
explains demographic behaviour.8

The focus of my dissertation is therefore on two specific societies at each end of 
the Eurasian continent, namely the Netherlands and Taiwan, and one specific demo-
graphic outcome, which is infant and child mortality. In addition, the goal is not to 
understand the general difference in mortality patterns, but to focus explicitly on 
one explanatory variable: sibship size and composition. This approach provides the 
opportunity to investigate for this one specific determinant how demographic 
behaviour and outcomes are influenced. In turn, it may demonstrate some generali-
ties about how the consequences of certain choices, within constraints of the eco-
nomic and socio-cultural environment, affect life course outcomes. In other words, 
it is a way to investigate whether, and if so how, human agency and social action are 
universal, and to what extent they are modified by the specific historical and regional 
context that determines how economic conditions and cultural norms influence 
household structure and organisation. By doing so, my study is the latest attempt to 
re-examine comparative social theory, following on from the previously discussed 

7 Next to these problems, the frequent use of Malthus’ dichotomy by others’ may also be misleading as other 

historians have argued that (historical) demographers have misunderstood the contrast he made (Bashford and 

Chaplin 2016). Instead of Malthus’ key distinction between the East and West, new analysis of his texts, life and 

correspondence demonstrates that the actual division he made was between the Old World with high population 

pressure and the New World (America) with low population pressure because of an abundance of ‘new’ land. The 

critiques of Malthus’ China as an early rendition of orientalist demographic transition, posing a dichotomy of 

Western European and Chinese fertility and mortality change, may therefore also be based on a misunderstand-

ing of his writings (Bashford 2020). 

8 Both projects got a lot of praise for their efforts. Yet, there are also many critiques of the two projects. For 

instance, most of the contributions to LATE focused on confirming the pre-assumed macro-categorical 

differences between the East and West (Riswick 2018a), and the problem with the EAP was that no alternative 

theories were offered, so that many questions remained unanswered. For example, how we can best understand 

demographic outcomes and behaviour, and how differences and similarities can be explained, remained 

unknown. In particular, investigations into the motives of individuals to make certain (conscious or unconscious) 

choices, and the way in which social and cultural circumstances may have an effect on this, remained 

superficial. A follow-up to the EAP, the East Asian Population and Family History Project (EAPII), examined 

mortality, fertility, marriage and migration in China, Japan, Korea and Taiwan to better understand regional 

differences of patriarchy and family systems in historical demographic outcomes within East Asia (Dong 2016). 

Nevertheless, it is regrettable that in the first results of the EAPII the economic model is again scarcely 

supplemented with information from the specific social historical contexts of the regions in which historical 

actors actually lived (Riswick 2015, 2016).
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comparative studies. It bridges the different perspectives that emphasise universal-
ism and similarity on the one hand and diversity and difference on the other (Lange 
2013; Lee, Campbell, and Bengtsson 2004). The next section discusses further how 
households in the East and West have an influence on creating inequalities within 
the household, by combining insights from economics, history, anthropology, 
sociology, demography and evolutionary studies. 

1.2.2 An interdisciplinary approach to households 

The daily life of most humans in pre-modern societies took place in a nuclear fam-
ily, a larger kinship network and a local intimate community in which people knew 
one another well and depended on each other for survival. Most people worked in 
the family business and relied on it for their needs and opportunities in life. Even 
though families and communities are often glued together by historians to create 
kingdoms, empires, and states, they remained the basic building blocks of all 
human societies. One can conclude that all over the world, the family is therefore 
the most common social grouping in which individuals are organised. In turn, 
individual human needs were also taken care of by the family and the community. 
It played a central role in every sphere – social, political, cultural, economic, and 
religious. Still, an immense variation in family structure, organisation, and values 
exists because there has not been a single natural way of life for humans, (Harari 
2014). In other words, human beings faced similar challenges to survive and repro-
duce all over the world, but it is clear that they found very different strategies for 
dealing with these challenges (Teibenbacher 2016). This is mainly the result of cul-
tural and economic choices that created, within the constraints of an environment, 
a great many possibilities for family structure and organisation. 

What exactly the family is, and means, differs throughout time and place 
because of these possibilities. This makes it problematic and difficult to define. 
‘Family’ can, for instance, refer to the people to whom one is related and with whom 
one lives, but the meaning can also be expanded to include all kin members. The 
definition of a household is, however, very specific, it comprises the co-resident 
domestic group. In addition, it could also include non-kin (Laslett and Wall 1972; 
Netting, Wilk, and Arnould 1984; Niehof 2011; Richard, Robin, and Laslett 1983). 
In my dissertation, the term ‘household’ is used because it is the unit of registration 
in many sources and because of its clear boundaries. It is considered as the unit in 
which the closest – supportive or competitive – relationships between family mem-
bers are shaped. It is the place in which people share the same physical space, eat, 
sleep, work and spend spare time together (Ellickson 2008). In other words, ‘house-
hold’ refers to the most important consumption and production unit of resources in 
most historical societies. Resources may be tangible or intangible and include 
finances, goods, food, parental attention, support, care and time (Boerma and 
Bicego 1992). Moreover, one should also differentiate between the kind of care 
which is provided, as a difference can be made between primary care (feeding, 
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dressing, cleaning children), interactive care (reading, talking, playing) and passive 
supervision (watching children when they do something by themselves or with 
others). Time and energy requirements differ between these tasks, and the kind of 
care also determines whether someone, and if so who, is able to take over care or 
supervision from primary caretakers, such as mothers (Berger 2019). Lastly, one 
should be aware that giving care is often not only an activity, but also a state of 
mind. Time and energy are not only used at the precise moment when care is given. 
Even at moments when no care is being given, caregivers are often mentally still 
preoccupied. This also limits how much time and energy can be given to others 
(Monna and Gauthier 2008). 

Since the household is the central unit in which daily life took place, just like 
most (economic) transactions, household context is a key determinant of individual 
demographic outcomes. When the household is treated as an independent entity 
with its own strategy, both it and its members make joint choices and exercise pri-
orities when responding to external constraints or opportunities (Baud and Engelen 
1997; Engelen et al. 2004; Wallace 2002). In other words, the household can partly 
be considered a collection of individuals who behave as if they have agreed on how 
best to combine their resources. This view of the household is also known as a 
‘household strategy’ in which a joint utility function dominates (Alderman et al. 
1995; Niehof 2011). Hareven and Vinovskis (1978: 19-20), for example, claimed 
that, “families functioned as corporate units in planning their income and labour 
force strategies” and “the family, rather than the individual, maximizes its utility”. 
Most studies still use this kind of rational economic choice framework, in which the 
household always tries to maximise economic resources, when discussing decision 
making within the household (Bennett 2013; Himmelweit et al. 2013). 

A household, however, cannot solely be seen as an independent cooperative 
entity, since it always consists of several individuals with agency. The motives of 
family members and power structures within the family as a result of age, gender 
and birth position still exist, although the use of such terms as ‘household strate-
gies’ tend to gloss over them. Conflict is a big part of households, in which a con-
tinuous process of negotiation is present (Folbre 1986, 2008; Klep 2004; Moch et al. 
1987; Niehof 2011; Wallace 2002). Bargaining models offer some solutions for 
dealing with issues of conflict and inequality within households because they 
acknowledge individual agency. In these models it is argued that the distribution of 
resources determines bargaining power within the household which affects life 
outcomes. In particular, such models assume that no individual within the house-
hold can be better off without damaging someone else in the same household 
(Doss 2013). Nevertheless, this approach also faces problems, since its focus is on 
the individual’s ability to have clear interests and goals. These interests may not be 
perceived by the individuals themselves as being as clear and unambiguous as bar-
gaining models suggest. Furthermore, people will not always act with economic 
rationality, as a result of the culture and circumstances in which they find them-
selves. What may be rational behaviour in one society may be irrational in a differ-
ent cultural context. In sum, one could argue that economic motives are always 
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filtered, because of the dominant ideas about the household and family relations in 
a society (Folbre 2008). A household can therefore, in my view, best be seen as a 
knot of individual interests in which the struggles between generations and genders 
determine household processes. Individual agency is therefore present, but diffi-
cult to observe due to these processes that determine household structure and 
organisation. Household organisation may in turn have an effect on the division of 
resources. This means it is extremely important in determining life outcomes, 
including inequality in survival chances during childhood.

Yet, from an evolutionary point of view, a household may be seen as more than 
just an economic unit, because it also functions as the organisation structure of 
reproduction (Lawson, Alvergne, and Gibson 2012; Shenk and Mattison 2011). In 
this sense, the most important goal of a household is to raise healthy children, who 
survive until they find a mate with whom they can have children in their turn. In 
other words, the household can also be seen as a production unit of health for its 
members, which mediates environmental risks and human interventions to pro-
mote health. Most of the time, the investments needed to raise healthy children can 
only be made through cooperative parenting. Mothers are only the first among 
equals in a variety of individuals who allocate resources to children (Hrdy 2011, 
2012). It is therefore not only important to view humans as cooperative breeders, 
but to take into account that this cooperation has an extraordinary flexibility with 
regard to who provides care. The nature of parenting and alloparenting varies 
within and between societies because it relies heavily on social learning and varia-
tions in subsistence, marriage and residence patterns (Sear 2015a, 2015b). This 
means that, next to being the production unit of health, the household is also a 
consumption unit of health, in which the consumption of some members can be 
favoured over that of others. By analysing a household as a production and con-
sumption unit of health, processes of mutual adaptation between the individual 
and the environment may be better understood as they are filtered through the 
constraints of household settings, local customs and the perspective of caretakers 
on individual children (Harkness and Super 1994). It demonstrates how individual 
survival during childhood may not only be influenced by socio-economic and  
cultural determinants, but also by who else is present in the household. 

Although the logic of economic and evolutionary theories differs, they can eas-
ily be combined. Their findings also demonstrate that similar observations can be 
made when looking at the household, namely that the size and composition of the 
household matters for inequality in life chances. Recent research underscores the 
importance of household structure and organisation by demonstrating that family 
members seem important in determining health through the ways in which they 
influence the distribution of resources for children. It is often argued that co-resi-
dent kin serve as an important source of emotional, physical and financial support. 
Extended families could therefore possibly benefit individual survival and repro-
duction more than nuclear families do, as there are more alloparents present in 
extended households (Sear and Coall 2011). Moreover, these differences between 
nuclear and extended households may have been especially strong in the past, given 
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the labour-intensive agriculture of pre-modern economies and the lack of wide-
spread public welfare institutions (Laslett 1988; Reher 1998). The way in which 
resources are allocated within the household, as well as the nature of these resources, 
is therefore dependent on the specific historical context, and more specifically the 
regional family cultures in which universal principles of family organisation and 
relationships are anchored. These are typically defined as so-called family or kin-
ship systems (Therborn 2004; Todd 1985). These systems include the ‘beliefs and 
norms, common practices, and associated sanctions through which kinship and the 
rights and obligations of particular kin are defined’ (Mason 2001: 160). 

By looking at family systems it becomes possible to view human behaviour as 
contextualised at levels beyond the individual (Kertzer and Fricke 1997: 17). Family 
systems in turn reflect the customary, normative manner in which family practices 
and household dynamics unfold (Mönkediek 2016; Skinner 1997). Additionally, 
these systems are intertwined with gender regimes and may promote a certain gen-
der order, causing gender inequalities within the household (Das Gupta 1997; 
Hilevych 2016; Kok 2010). The most common elements for distinguishing between 
principles of family organisation and structure are marriage, household and inher-
itance practices (Goody 1996a; Das Gupta 1999; Reher 1998). Others have also 
emphasised the importance of parental power (Klep 2005; Wolf 2005), kinship 
power (Derosas et al. 2014) and even institutional power by the Church in Western 
Europe and the state in China (Gates 1995). The ways in which people perceive, 
interpret and construct local, cultural-specific rationalities are important in this 
regard as well. 

Often the preference of specific offspring composition is also implied, or even 
specified, by family system norms. In turn, families did what they could to shape 
the number and composition of their descendants in almost all populations. The 
development of these strategies is no Western invention. Child control (direct and 
indirect infanticide), child transfer (adoption in and out, fostering, abandonment 
and retrieval, and buying and selling of children), as well as some form of birth 
control were present in all societies. Although their acceptance may have differed 
in each of them (Skinner 1997). The consequence of these strategies that aim for 
specific offspring sets is therefore that they will also produce particular infant and 
child mortality regimes depending on the household context (Das Gupta 1997). 
This means, firstly, that the specific regional context matters, and secondly that the 
other members of the household also play a role in determining its organisation. 

Previous research argues, for instance, that in most East Asian societies 
extended household structures were the norm. Because of the collective nature of 
the family, the individual was not very different from the role that he or she occu-
pied within the family (Chu and Yu 2010; Nuckolls 1993; Watson 1985). Das Gupta 
(1999) has labelled this a ‘corporate ethic’ in which the household functions as a 
corporation. All family members are therefore perceived as having claims on 
household resources. Furthermore, in Chinese families parental authority was 
absolute during the whole life of individuals as a result of virilocal marriage, i.e. the 
convention whereby a married couple lived together with the husband’s father’s 
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family (Wolf 2005). Parental background, family composition, gender of the child 
and his or her position among same-sex and different-sex siblings may therefore 
have had a decisive influence on what parents decided regarding the life course of 
a particular child. Due to the dominant patriarchal system in historical Chinese 
societies, strong parental power and son preference caused senior generations to 
take precedence over junior ones, and men had priority over women. The least 
privileged can even be further differentiated according to whether particular kin, 
such as grandparents, were present (Campbell and Lee 2004; Fricke, Chang, and 
Yang 1994; Lee and Campbell 1997; Santos and Harrell 2017; Wolf 1972). 

In Western European societies, life courses were considered differently because 
individualism was propagated, and most households were small and nuclear  
(Richard, Robin, and Laslett 1983). Moreover, neolocality was the norm, which 
meant that children left the parental home when they married. Parental authority 
was therefore limited to unmarried children, but parents influenced their chil-
dren’s decisions well into their twenties because the age of marriage was much 
higher (Klep 2005). Life course decisions regarding work, marriage and residence 
were taken against the backdrop of the stakes and preferences of either their paren-
tal household or their own. In contrast with the East Asian household, the couple 
was central to the European household (Engelen and Wolf 2005a; Sabean,  
Teuscher, and Mathieu 2007). Scholars have argued that Western norms, cultural 
ideals and life course characteristics, for example a period of domestic service, 
stressed the development of individuals into free and autonomous beings (Bras 
2003; Gates and Hendrickx 2005; Hajnal 1982). 

Thus, there are many reasons to believe that family systems, as part of the con-
textual factors, frame people’s demographic behaviours by structuring people’s 
social relationships and their family experience. Kinship systems have a profound 
influence on values and social constructs, affecting what people learn, how they 
view different categories of members of a household, and how household or indi-
vidual strategies are constructed. Moreover, these systems influence important 
family processes, such as inheritance, co-residence and the division of tasks. The 
proposition is therefore that the extent to which sibship size and composition mat-
ter depends on broader societal characteristics, including family systems. How-
ever, we should avoid stereotyping Dutch and Taiwanese families against each 
other as binaries, especially when arguing that Chinese are collectively oriented 
and that Western Europeans are more individualistic. In reality, it is clear that com-
petition and strife over resources occurred in almost all Chinese families, and that 
many West Europeans are much less individualistic than is often assumed.9

9 In particular Goody (1996a, 1996b, 2010, 2015) has argued repeatedly that by focusing on the Industrial 

Revolution both the uniqueness and the miracle of the West are overestimated. In particular he objects to how 

individualism is connected to this uniqueness of Europe. He argued that we should be thinking in continental 

terms, of a Eurasian, rather than a European movement. For example, in most societies, organisations express 

relationships of equality and inequality in kinship terms, which indicates the importance in both societies. 

Moreover, others have also emphasised that some aspects and characteristics are often seen misleadingly as 

Chinese or Asian, when this is not the case. For example, one of these is the idealised unchanging collective 

nature of Chinese families and societies (Chu 2013). 
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Demographers have tended to neglect the convergences by emphasising differ-
ences rather than similarities. Kinship groups were certainly larger in most pre-in-
dustrial societies, but at their core relatively small households or families, which 
were the significant unit of production, consumption and reproduction, were 
always to be found (Goody 2010). In a time in which the state and church took over 
some functions of the larger kinship group, individuals became less reliant on such 
groups. Nevertheless, this does not mean that the wider kinship network no longer 
mattered in the West but continued to do so in the East. Recent kinship analysis 
demonstrates how much the ideology of individualism in the West may be just that 
– ideology. In reality, the individual was still embedded in the web of family and 
kinship (Johnson and Sabean 2011: 22). Moreover, recent studies on historical 
household formation in Europe demonstrate a much more complex picture than 
Malthus, Hajnal and their followers have argued for (Szołtysek and Ogórek 2020). 
These studies demonstrate that clusters with similar household characteristics can 
be found on both sides of the Hajnal line. This not only calls into question the 
bipolar divisions that were made within Europe itself, but also the more influential 
contrasts that are made with East Asia in general, and China specifically, regarding 
household structure and organisation. The next section discusses how siblings may 
play a role in determining inequality in life chances in the household by reviewing 
the most important theories and literature on the subject.

1.2.3   From resource dilution to comparative studies  
of  sibship size and composition10

In recent decades, much research has been devoted to studying the consequences 
of differential sibship sizes and compositions (Heer 1985; Steelman et al. 2002). 
Research has, for example, focused on possible differences in personality traits, 
cognitive abilities, educational attainment, and physical conditions (Berger 2019). 
The status quo is that there is no direct connection between birth position and 
one’s personality. However, children from the same household are often assigned 
to, or even forced into, specific roles within the household. This leads to some 
association of birth order with personality traits (Damian and Roberts 2015; 
Rohrer, Egloff, and Schmukle 2015). Results from studies which focus more on 
human capital formation, such as educational attainment, argue that resources play 
a crucial role as attainment is lower among children in larger families because they 
are likely to receive less parental attention, care and other resources (Conley 2000; 
Downey 2001). Firstborns in particular seem to have higher chances of success 
(Barclay 2018), although this effect seems to be dependent on the specific context 
(Bras, Kok, and Mandemakers 2010; Haan, Plug, and Rosero 2014; Suanet and Bras 
2014). The conclusion from these sibling studies is that the negative effect of hav-

10 A large part of this section is based on Riswick and Engelen (2018). 
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ing siblings is most likely not caused by nature, but by nurture, as it depends on the 
way in which children are raised and treated by their parents and siblings. 

Most research to date has used the resource dilution model to investigate the 
possible influences of siblings on all kinds of outcomes – but mostly educational 
attainment – by looking at the effects of family size, birth order, sibship size, sex 
and the age composition of the sibling set. Simply put, the resource dilution model 
suggests that there is a negative relationship between any additional child, on the 
one hand, and the amount of resources that any one child can obtain, on the other, 
because resources are finite (Blake 1981, 1989). It provides an easy, intuitive and 
generalisable explanation for why children in larger families would fare worse in 
areas such as education, marriage, health, and so on (Öberg 2017). Next to the 
resource dilution model, different theories dominate in other fields that focus on 
how siblings affect inequalities in outcomes.11 In more economic-orientated stud-
ies Becker’s quality–quantity trade-off became popular (Becker 1960; Becker and 
Lewis 1974; Doepke 2015). This model implies that parents, given a limited set of 
resources, face a choice between investing in child quality or child quantity. It is 
very similar to what the resource dilution model proposes, but focuses mostly on 
changing parental perspectives on the value of children. 

Next to the resource dilution model, evolutionary biological frameworks have 
also been integrated into many studies, using parental investment theory to study 
the allocation of resources according to age, gender and birth order. According to 
this theory, parental investment in a child increases the survival and reproductive 
success of that child at the expense of other children (Trivers 1972). Natural selec-
tion would therefore favour specific parental behavioural strategies aimed at maxi-
mising fitness by investing more in children with greater productive value. In turn, 
parental favouritism depends on the perceived reproductive value of each child and 
investments take place in proportion to their expected fitness (Clarke and Low 
2001; Hertwig, Davis, and Sulloway 2002; Veller, Haig, and Nowak 2016). This may 
be especially important when comparing non-adopted and adopted children with 
each other, as adopted children are mostly not related to their adoptive parents. In 
addition, competition and rivalry among siblings, as well as parent–child conflicts, 
may be triggered and increased by differentials in parental care, and investments in 
offspring are also shaped by parental and household circumstances. The actual or 
perceived value of a child depends, however, on the specific environment, making 
mechanisms of differential parental investment complex and causing outcomes to 
vary greatly between regions, periods and subpopulations (Hrdy 2012; Nettle et al. 
2013). In other words, variable ecological and demographic conditions may give 
rise to a number of pathways in which siblings compete for similar resources or 

11 In the first research on sibling effects on educational attainment, the confluence theory (Zajonc and Markus 

1975) can be seen as a kind of forerunner of the resource dilution hypothesis, but it received much criticism 

(Steelman et al. 2002). It also connects to the fatigue effect, where ideals about the right way to raise a child are 

more likely to bend in response to conflicting demands, which is in line with parents behaving differently to 

children of higher parities (Barclay 2018). 
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actually reduce the burden of childcare, domestic tasks and economic activities for 
mothers, which is often dependent on their age (Kramer 2005, 2010). 

Despite their different theoretical origins, most of the findings paint a similar 
image: negative associations between high birth order, large sibship size or compo-
sition are not present in all populations, for all demographic outcomes, or in all 
time periods. Nevertheless, there have only been a few studies that incorporate 
these disparate findings to formulate an adjusted resource dilution model (Bras, 
Kok, and Mandemakers 2010; Öberg 2017; Riswick and Engelen 2018). Recently, 
therefore, the conditional research model was proposed as a way to explain the 
variety of findings in empirical studies on sibship size and demographic outcomes 
(Gibbs, Workman, and Downey 2016). This model tones down the assumption 
that additional siblings reduce the amount of resources available for every child. 
Instead, it posits that the specific context should be taken into account, in the sense 
that parents may not be the only providers of resources for children. Kin and non-
kin other than parents and social institutions at a community or state level can also 
provide resources. This means that, because of variations in child-rearing practices 
and the specific roles of siblings across time and place, different results can emerge 
for different populations. Moreover, others have argued that the same is true for 
gender, as gender inequality and specific sex preferences also affect the allocation 
of resources and roles of siblings within households across societies. The number 
of brothers and sisters may lead to different effects on the social and demographic 
outcomes of boys and girls. Consequently, resource dilution cannot be considered 
gender-neutral, since this effect depends on the role of gender in a society, which 
can be economic, social and cultural. In the end, it depends, at a micro level, on the 
gender configuration in the household and, at a macro level, on the extent to which 
gender inequality exists in a specific society (Kalmijn and Van de Werfhorst 2016).

It can be argued that sibship size and composition may be associated with indi-
vidual outcomes, such as health, insofar as they affect parents’ expectations and in 
turn the specific amount of household resources allocated to a particular child. As 
mentioned above, research looking at height as an indicator for health already con-
firms this (De Keyser and Van Rossem 2017; Lawson and Mace 2008; Myrskylä et 
al. 2013; Ramon-Muñoz and Ramon-Muñoz 2017; Roberts and Warren 2017; 
Stradford, Van Poppel, and Lumey 2017). This makes it very likely that similar 
mechanisms of sibship characteristics also influence individuals’ survival chances. 
Most studies, however, do not look at variations over time and place, and thus do 
not take the historical context sufficiently into account, while associations between 
sibship size and child outcomes are likely to be dependent on the temporal and 
geographical contexts (Öberg 2017; Riswick and Engelen 2018). Hence, the models 
and methods that are used should be able to allow for change over time, and eco-
nomic and socio-cultural influences on how resources are allocated in specific 
contexts should be taken into account. Therefore, Öberg (2017: 168) has argued 
that ‘comparative studies are a necessary piece of the puzzle and can help evaluate 
and generate hypotheses’. These comparative studies should use comparable data 
sources, variables, models and conceptual frameworks. 
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The next section explains how mechanisms of sibling’ influence on infant and 
child mortality are investigated in my dissertation by discussing the conceptual 
model. It builds on the discussed literature and takes the next step by closely inves-
tigating one outcome through the comparison of varying historical contexts, 
namely infant and child mortality risks. 

1.3  A conceptual model of the impact of sibship size  
and composition on infant and child mortality 

Since it is rare for death to be the outcome of a single biological event, children in 
most instances do not simply die suddenly. Instead, the process which leads to 
death is far more complex because a child’s death is the ultimate consequence of a 
cumulative series of biological mechanisms. Moreover, these biological mecha-
nisms are influenced indirectly by environmental factors in combination with 
genetic factors (Mackenbach 2010: 22-36, 2019). The influential model of Mosley 
and Chen (1984) was the first to combine the insights of research on biological 
processes and associations between socio-economic factors and levels of mortality. 
They argued that “all social and economic determinants of child mortality neces-
sarily operate through a common set of biological mechanisms, or proximate 
determinants, to exert an impact on mortality” (Mosley and Chen 1984: 25).

In their model, Mosley and Chen (1984) grouped proximate determinants in 
five categories: maternal factors (age, parity, birth interval), environmental con-
tamination (air, food, water, soil, insects), nutrient deficiency (calories, proteins, 
micronutrients), injury, and personal illness control. These determinants serve as 
indicators to measure what eventually causes people to be healthy or become sick, 
and if nothing is done, what causes people to die. However, these proximate deter-
minants can be influenced by what Mosley and Chen define as socio-economic 
determinants. The range of these factors is very wide, from individual-level vari-
ables, such as productivity of the father, and household-level variables, such as 
income, to community-level variables, such as ecological settings. Kok, Vandezande, 
and Mandemakers (2011) adjusted the original framework and divided the 
socio-economic determinants into family factors, family systems, cultural prac-
tices and regionality. This results in more concrete indicators that can measure 
socio-economic determinants. Family factors may influence proximate determi-
nants through the production of resources, genetics and the way in which care is 
given. The family system includes indicators for the allocation of household 
resources, parental preferences regarding the gender and the number of children. 
Moreover, it also includes the structure of the family in the sense of who else is 
present and what kind of role they may play in the household. Cultural practices of 
certain groups sharing a religion or ethnicity are included in this model as well. 
Lastly, regionality is included to act as an indicator of ecological and geographical 
conditions and local norms. 
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The insights of this theoretical model are included in my study, and form the 
basis of the conceptual model shown in Figure 1.1.12 It clarifies the many factors 
involved with infant and child mortality, and illustrates how seemingly disparate 
measures have an influence on each other. In other words, it makes it possible to 
demonstrate that child mortality is a clear example of a disease process with multi-
ple origins and help to understand how siblings may have an impact on it. Firstly, 
Figure 1.1 demonstrates that survival chances are influenced by the health and 
nutritional status of a child. This cannot be directly observed as no information is 
available for most historical societies.13 The same is true for how health and nutri-
tional status is influenced, namely by the amount and kind of care and resources 
that are given to a child as the conditional resource dilution hypothesis proposes. 
Although not described by Mosley and Chen (1984) in the same way, three out of 
five of the proximate determinants – nutrient deficiency, injury, and personal ill-
ness control – can be seen as factors influenced by how resources are allocated. For 
instance, nutrition deficiency and personal illness control for young children both 
depend on the food and care that is provided by others. The same may be argued 
for injuries that occur more often without parental supervision and attention. 
Connecting these insights with the resource dilution models helps us to under-
stand more fully how resource allocation is influenced. 

Taking the insights of the literature discussed in the previous section on sibling 
rivalry and support together, it suggests that household composition is important 
in determining mortality through the ways in which it influences the availability 
and distribution of resources (Folbre 1986; Niehof 2011; Sear and Coall 2011). The 
negative effect of siblings can be defined as the situation in which there is more 
than one young child in the household. This results in competition for resources 
among these children (Boerma and Bicego 1992). Yet, it does not imply a conscious 
struggle between siblings to acquire more resources. Indeed, in most cases parents, 
or other kin, are the ones who are actually distributing resources, which will impact 
nutritional status, the incidence of morbidity and the likelihood of fatality from 
illness and accidents. Moreover, even in the absence of any strategic behaviour of 
parents and kin, or in cases when parents distribute resources strictly equally to all 
children, inequalities may arise because there is simply less to divide when there 
are more children in a household (Bras 2014; Hertwig, Davis, and Sulloway 2002). 
The term ‘sibling rivalry’ therefore only denotes the situation when available 
resources are divided between children within a household, which in turn can have 

12 It is important to note that the model tries to capture generalities. Of course siblings relationships in childhood 

have always been characterised by both close bonds and fierce rivalries, reflecting individual temperament, 

personalities, age differences, competition, and parental favouritism in specific households. Still, the context of 

time and place is in my opinion equally important because gendered assumptions, conventions on the 

upbringing and value of boys and girls, and the behaviour deemed appropriate for each may have a more 

general influence that can also be observed. The same is true for unequal parental investment and favouritism. 

13 For some historical societies there is information on height and/or weight. This is, however, very limited and 

fragmentary as it is mostly preserved for men or specific groups of people, such as prisoners (Depauw 2018; 

Depauw and Oxley 2019; Öberg 2017; Quanjer and Kok 2019).
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important negative effects for life chances (Garg and Morduch 1998; Makepeace 
and Pal 2008). When siblings grow older, they become less dependent on parents 
and are able to give attention, care, time, food, or other resources to others (Batson 
2011; Hrdy 2011). The question, however, is whether older siblings in a household 
are actually stepping in to free the mother from household chores and help their 
younger siblings, or whether their resources are used in other ways to contribute to 
the household income. Depending on the answer to this question, it can be argued 
that birth order, the number of siblings or the composition of the sibship set will 
have a positive, neutral or even a negative effect. Moreover, the specific age of sib-
lings, and cultural norms associated with them in a specific context, may be 
important in determining whether, how and why siblings are rivals or helpers 
(Lawson and Mace 2011; Lawson and Mace 2008). 

Sibship size and composition is in turn influenced by, as Mosley and Chen 
(1984) would say, socio-economic determinants. In Figure 1.1 these are divided 
into economic conditions and cultural norms and practices. These also influence 
sibling composition, and the way resource dilution, or allocation of resources, is 
affected. On the one hand, economic conditions influence sibling relations because 
they determine whether there are possibilities for providing support. In addition, 
because economic conditions determine income and the total amount of house-
hold resources which are actually available, they also affect to what extent rivalry 
exists regarding economic resources (Blake 1981; Downey 2001). Norms and prac-
tices surrounding family and kinship in a certain region, on the other hand, are 
important because of the ways in which they shape sibling relationships (Therborn 
2004; Todd 1985). By knowing the norms of a certain household system, it becomes 
possible to hypothesise whether siblings are willing, or forced, to step in and help 

Figure 1.1 Conceptual model of the influences of siblings on infant and child mortality
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their younger siblings or if they are mainly seen as competitors.14 Cultural practices 
of certain groups sharing a religion or ethnicity, which are not defined by the fam-
ily system and transcend local traditions, may also have an effect (Kok, Vande-
zande, and Mandemakers 2011). This can best be viewed as the effect of a cultural 
or communication community, which “comprise the social networks through 
which persons acquire, reproduce and negotiate their social and gender identities” 
(Szreter 2011: 79). The local community is crucial to how people’s roles were highly 
differentiated because of characteristics of specific geographical localities. Differ-
ences in language, industry, gendered labour relations, marriage practices and so 
on influenced how both household and work roles were defined (Szreter 1993). 

Of course, this model is not exhaustive. It mainly builds on the insights of recent 
studies, but it cannot take the full environmental context and disease process into 
account. It would, for example, be better to be able to include specific causes of death 
to determine in what ways resources could have played a role (Van den Boomen and 
Ekamper 2015; Molitoris 2017; Walhout 2019). This is, however, not possible for the 
current study as this information is not available. Furthermore, living conditions, 
possible crowding and other factors that can also affect health are not mentioned. 
Additionally, cultural practices could also directly affect individual survival chances 
because of the practice of direct infanticide. However, as the focus in my study is on 
economic, cultural and evolutionary mechanisms through resource dilution on 
infant and child mortality risks, the conceptual model visualises these key factors. 

When looking again at the Netherlands and Taiwan, previous scholarship has 
made the case that sibling roles and relationships may be different in these two 
societies. In China, where son preference and patriarchy were strong, three  
phenomena through which siblings were linked from birth are often mentioned. 
Firstly, sibling care-taking was already an integral part of early childhood.  
Secondly, marriage strategies, especially kin marriage, were practised by parents 
who saw marriage as a kind of ‘business deal’ and a way to carry on the family line. 
Thirdly, many Chinese lived, or at least had the ideal of living, in extended families 
based on the co-residence of adult brothers (Chen 2009; Thornton and Fricke 
1987; Wolf 1972; Wolf and Huang 1980). In North-Western European societies, on 
the other hand, siblings supposedly played a far less significant role in shaping the 
life course because individualism was propagated, and most households were small 
and nuclear (Macfarlane 1978). Parental authority was limited to unmarried children 
because of neolocality (Klep 2005). Sibling relations were consequently character-
ised by rivalry, not by solidarity. The question, however, is what role did siblings 
play in each other’s mortality? Are these roles very different in the Western European 
and Chinese families as scholars have assumed? Does their impact differ as much 
when examining infant and child mortality risks? 

14 ‘Willingness’ might be a cognitive assent to norms or the result of a biologically-engendered affect. There is no 

information to distinguish between them, but it is important to recognise that human feelings are not absent, 

although many choices are made for either power or resource reasons. Moreover, the interests of parents and 

children may not be the same, so it might also be influenced by intentional, cognitive choices by parents for how 

to use older siblings to care for younger siblings, and how such choices were viewed by children themselves.
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1.4 Data, measurements and methods

This study uses longitudinal microdata to study individual life courses and how 
individual demographic outcomes are influenced by a great variety of determi-
nants on the individual, household and societal level. This is only possible due to 
the enormous effort that has been made in recent decades to create longitudinal 
historical demographic databases, in combination with recent developments in 
database software and statistical methods (Alter et al. 2012; Ruggles 2014; Song 
and Campbell 2017). More specifically, the Historical Sample of the Netherlands 
(HSN) and the Taiwanese Historical Household Register Database (THHRD) are 
used. They are based on two of the best sources of individual demographic level 
information in the world, because the life course of people living there was recorded 
in great detail. Moreover, the available information in both datasets is comparable. 
Both therefore offer one of the best opportunities to compare how sibship compo-
sition affects infant and child mortality risks. 

My study directly builds on the research design and findings of the project Pop-
ulation and Society in Taiwan and the Netherlands which compared both societies 
during the second phase of the demographic transition – the period in which mor-
tality rates started to decline. One of the most important assumptions of this project 
is that, despite the many differences between Dutch and Taiwanese societies, there 
are also ways in which they are more alike than is commonly realised. These similar-
ities are important because they provide the common ground that allows one to 
identify the causes and consequences of the major differences. In consequence, the 
period between 1863 and 1910 is used to study infant and child mortality risks for 
the Netherlands, while the period 1906-1945 is used for Taiwan. During this period 
both societies were characterised by ‘natural fertility’ according to the definition of 
Henry (1978). Birth control was in general not available, or desired in the sense of 
planning behaviour. Both societies also experienced modernisation during the peri-
ods under observation. In these transitional years, modern public health measures 
were implemented, mass education was introduced, and there was a movement from 
agricultural to industrial employment. One final common feature is their mixed 
economies. The majority of both populations still depended on agriculture through-
out the whole of these periods, while a minority worked in factories that produced 
goods for the world market (Engelen and Wolf 2005a: 9-12). 

The next section gives background information about the historical context in 
which the sources were created. It demonstrates that although in general informa-
tion from Taiwan and the Netherlands is comparable, detailed and reliable, it is 
important to take into account their differences and limitations as well. This is 
followed by a similar description of the databases. Lastly, the method by which 
sibship size and composition is measured and analysed in this study is discussed. 
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1.4.1 The Netherlands 

The data used in this study for the Netherlands comes from the HSN. It is based on 
the population registers and birth, marriage and death certificates. Holland became 
a monarchy with hereditary succession in 1806, when Napoleon Louis Bonaparte 
became king. While his instructions at that time were to introduce the Code Civil 
to the Netherlands as a whole, this did not come into effect until the official annex-
ation in 1810 (Meijer and Meijer 2002). The introduction of French civil law also 
provided a standardised way of recording vital events for the first time in Dutch 
history. In response to this civil law, Dutch municipalities introduced civil registra-
tion at various dates in the course of the next few years and from this time onwards 
birth certificates, death certificates and marriage certificates were issued. From 
1812 onwards the registration system covered the whole country. These certificates 
of vital life events include information about the name, age, occupation, and 
municipality of residence by which individuals can be identified. In addition, 
informants and witnesses had to sign these certificates. For example, on birth cer-
tificates not only can data concerning the child in question be found, but also 
information about the parents, such as names, addresses, ages and occupations 
(Seegers and Wens 1993). These registration systems stayed in place when inde-
pendence was regained in 1813. They became very reliable, since precise municipal 
bureaucratic procedures, such as a local judge checking the records for complete-
ness at the end of each year, guaranteed high data quality (Vulsma 1988). 

The civil registry was expanded when, by royal decree, all Dutch cities and 
municipalities were also ordered to start recording information in population reg-
isters from 1850 onwards. The government implemented this kind of registration 
because it made it possible to track changes in population between censuses. By 
doing so, size and characteristics of the population could be used by the govern-
ment for the organisation of the civic guard and militia and in matters relating to 
societal issues, such as suffrage and poverty. Moreover, registration was also con-
sidered to be useful for improving future legislation (Knotter and Meijer 1995). 
The population registers were maintained in large books organised by municipal-
ity, with each municipality organised in turn by streets or neighbourhoods. Every 
ten years a nationwide census took place that updated the population registers. 
They contained information on households and each individual member. For 
example, for each individual in the population registers, date and place of birth, 
relation to the head of the household, sex, marital status, occupation and religion 
were recorded. The main difference between the civil certificates and population 
registers is that the latter are continuous, while the former are static. In contrast to 
birth, death or marriage certificates, the information in population registers was 
not recorded on a single occasion, but was updated every time there was a change 
in the household. Any changes would normally be reported within a month of an 
event’s occurrence. Moreover, by checking and connecting information on the cer-
tificates with the information in the household registers, families, and individuals, 
can be followed on a day-by-day basis for a long period. Lastly, unlike civil regis-
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Figure 1.2 An example of a population register from the Netherlands
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ters, population registers contain information about religion and household com-
position (Kok 2006). The latter is especially important as it makes it possible for 
this study to examine sibship size and composition in the household (Van den Berg 
et al. 2020).15 

The population registers of the Netherlands are often hailed as offering unique 
historical research possibilities for life course research (Knotter and Meijer 1995). 
For this reason, a nationally representative database of individual life courses, also 
known as the HSN, has been created. This was done by taking a random sample 
from the birth certificates, taking into account differences in population density 
and time period. This means that larger families are overrepresented, as more 
births took place in these households. Nowadays the HSN contains individual-level 
data from birth certificates, death certificates, personal cards, marriage certificates 
and population registers. On the basis of names and addresses it is even possible to 
link other sources to the database, such as tax registers, militia rolls, church records, 
notarial deeds and land registry archives (Mandemakers 2000, 2006, 2008). The 
expansion of the HSN to include whole life courses for a representative proportion 
of the population of the nineteenth and twentieth centuries was mainly driven by 
the project Life Courses in Context (Mandemakers 2004). The most important 
feature of the population registers, and the HSN data deriving from them, is that it 
presents the research person in constantly changing stages of the life course for the 
period 1850-1940. The HSN, therefore, functions on the premise that data entry of 
the population registers is replicated literally, with no type of standardisation taking 
place during data entry. Moreover, the data entry is carried out from the perspec-
tive of the HSN research person and includes all co-residents from the household 
where he/she was living. However, information about these co-residents only covers 
the period in which they are actually living together with the research person 
(Mandemakers 2006). Still, this makes it possible for my study to use this informa-
tion to investigate sibship size and composition within the household. 

During the last twenty-five years all publications, on subjects ranging from 
social mobility to fertility, originating from the HSN database demonstrate the 
immense research value of the database (Kok, Mandemakers, and Bras 2009; Maas, 
Van Leeuwen, and Mandemakers 2008; Mandemakers 2009; Mandemakers and 
Kok 2020). Moreover, due to the fact that databases containing the same kind of 
longitudinal life course data in other countries are now available, comparisons 
between the situation in the Netherlands and other areas can be made. While an 
intermediate data structure (IDS) has been created to harmonise national data-
bases such as the HSN, this was not yet available for this research project (Alter, 
Mandemakers, and Gutmann 2009). The sample of the HSN for this study consists 
of all the research persons who were born between 1863 and 1905 from the Life 

15 There are also other databases available to study historical life courses in the Netherlands, of which LINKS is the 

most important. However, this database only includes birth, marriage and death certificates, which makes it 

impossible to study household composition. See for more information on the difference Van den Berg et al. 

(2020).
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Figure 1.3 Map of the Netherlands Note: ‘Holland’ as shown in Martin (1857: 804).
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Courses Release 2010.01 Data Set. For this time period, we have access to exact 
dates of birth and death during the first five years of life, and the sample covers the 
whole country. It is important to note that in almost all cases only one person from 
each household is selected as a research person by the HSN. This means that there 
are no observations which are clustered within households. More specific informa-
tion about the exact dataset can be found in chapter two. 

1.4.2  Taiwan 

The data used in this study for Taiwan comes from the THHRD. This is based on the 
Taiwanese household registers that were created during what is called the Japanese 
colonial period (1895-1945). The goal of the Japanese with their first overseas col-
ony was twofold. Firstly, the island could produce much needed raw materials and 
food for Japan. Secondly, their new colony had a symbolic meaning in that it 
showed that not only Western powers could built a colonial empire (Eskildsen 
2019; Manthorpe 2009; Morris 2015; Nomura 2010).16 It was a showpiece colony, 
which resulted in the new government investing mainly in economic development 
so that Taiwan could be transformed into a profitable colony. Much effort was 
therefore put into agriculture, industry, infrastructure and education17 as well as 
into making sure the population was healthy and productive (Booth and Deng 
2017). The latter was also done by introducing Japanese medical knowledge (Chin 
1998; Liu 2004a; Lo 2002; Lynteris 2011). 

Although economic development was the main goal of the Japanese govern-
ment, with infrastructure and health care as its main drivers, the intention of the 
Japanese colonial government was to achieve this in a way which was consonant 
with the culture, customs and economy of Taiwanese society. As a result of their 
scientific approach to colonialism, their inexperience in ruling a colony, and their 
lack of knowledge about the Taiwanese population, large-scale surveys of lands, 
natural resources, population, and customary law were carried out immediately to 
gather information. For example, a series of studies were launched to investigate 
the traditions of the population in general, and those concerning agriculture spe-
cifically (Tsai 2006; Yao 2006). The findings of these studies formed the foundation 
on which most policies were built, causing the cultural norms and traditions of 

16 The way the Japanese approached Taiwan as a new colony should be seen as a result of disgust with Western 

colonialism and racial discrimination, while at the same time many ideas about colonialism originated from 

Western powers. Taiwan, and other regions in Asia, were suitable to take on as colonies because Western powers 

were not interested in them. The Japanese were not, or were perceived not to be, prepared to fight against 

Western interests for more territories (Eskildsen 2019; Nomura 2010). 

17 Education was limited to primary education, which was not established in all regions. It was, however, one of 

the ways to cast Japan as a benevolent coloniser and connects to the idea of the ‘yellow man’s burden’ to bring 

the benefits of civilization to ‘backward’ Taiwan. See Hu (2015).
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families to remain similar throughout the period.18 In other words, the importance 
of family continuity, the ideal of large households, and the agrarian-oriented soci-
ety still remained.19

In order to maintain public order, the Japanese government created a new police 
force. Their most important task was maintaining order, especially since resistance 
and violence against the Japanese occupation persisted throughout the period (Heé 
2014). Not long after its creation, the police force received additional tasks, as it was 
made a legal supplementary agency of the local administration. In addition to 
maintaining order, the police officers performed the functions of tax collectors, 
agricultural and health advisors, overseers of road construction, and registration 
officers. The force’s function was neither purely administrative nor genuinely that of 
a police force in nature (Chen 1975). As monitoring and tracking all inhabitants of 
Taiwan was seen as very important for safeguarding order, the new government 
started to record information on households and their members. It also established 
the household registration system as part of its implementation (Katz and Chiu 
2006; Li, Yang, and Chuang 2011). The registration unit became what most Chinese 
called ké or chia, which translates into English as ‘the family’. To avoid the question 
of who was family and who was not, the Japanese chose to let each person answer 
this question for themselves. They only required that every person belonged to only 
one family, and no more. Hence, the structure of the Taiwanese household registers 
derives from Chinese custom of what a family is and what it is not. In general this 
meant that the registers always recorded an economic unit, although it was not 
always the same as the residential unit. Members could live and work elsewhere for 
some periods. In general the native view of the family comprised all people who ate 
from the same stove, or in other words, who pooled their resources and shared the 
fruits of their labour. This is reflected in the household registry system. 

18 Although almost no effort was expended on changing kinship or marriage patterns, considerable energy was put 

into abolishing what were considered ‘barbaric’ practices. Examples are the practice of female foot binding, the 

selling of girls as slaves, opium-smoking, gambling and burying gold and silver coins (Chen 1975). Moreover, the 

Japanese colonial administration operated a strict system of ethnic segregation. For example, a marriage 

between a Japanese person and a Taiwanese person was only allowed after 1932, and only from 1942 onwards 

could a Taiwanese person assume a Japanese name (Wolf 1972: 6).

19 There were, however, changes in the legal structures and the rights of children (Liu 2019). People did, for 

example, file lawsuits to challenge the power of parents. In many cases, relatives of the patrilineal family sued 

the daughter-in-law (wife of the deceased father) for the legal custody of minor children. In personal 

correspondence with Liu she argued that very few children challenged their parents in court, and family cases 

were relatively few in the colonial period in Taiwan as most family issues were settled privately. In addition, 

people had to pay for filing a civil lawsuit, which might have prevented some from doing so. According to 

literature regarding the access to court during the colonial period, there were more important factors affecting 

people’s willingness to go to court: language (the working language was Japanese) and distance from home to 

the court (the number of courts was quite small in Taiwan compared to the mother country Japan and colonial 

Korea). People tended to withdraw family cases much more compared to other kinds of civil cases. However, 

once both parties decided to stay in court, they would fight to the last resort. Courts did change some 

child-parents-family rules in Taiwan and grant children more individual rights, but these rulings only applied to 

particular cases. The impact may not be as great due to the fact that, for common people, the traditional 

Chinese legal culture still governed family matters. 
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The administrative system exploited the pao-chia household registry system, 
which was already partly in place, by reviving it (Katz and Chiu 2006).20 This system 
originated from the old Chinese practice of mutual family responsibility mandated 
by the state. The people themselves had to inform the head of the chia when changes 
to the register needed to be made, and he would write down all information on a 
form provided by the police. The head of the pao would receive this form from the 

20 Neighbouring families were organised into groups of ten chia, and adjacent chia onto groups of ten pao.

Figure 1.4 An example of a household register from Taiwan during the Japanese colonial era

Note: Due to privacy protection regulations, the names in figure are fictitious. 1. Date and reason for setting up the 
household. 2. Ethnic group. 3. Opium addiction. 4. Bound feet. 5. Class (criminal records). 6. Disabilities. 7. Vaccinations. 
8. Father’s name. 9. Mother’s name. 10. Detailed information of status and occupation. 11. Name. 12. Date of birth.  
13. Same-sex sibling order. Source: The Program for Historical Demography, 2007, as shown in Lin (2011: 37-38).
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head of the chia, and added his name as a guarantee of accuracy. The police often 
supervised this registration, as the administration of household registers took place 
in the police office. This meant in practice that a chain of people, from the head of 
the family through to the village chief, were responsible for providing the correct 
information. If information was incorrect or incomplete, family elders could be 
placed under arrest and eventually all members of a household that violated the 
pao-chia rules would be fined. The basis of the system was therefore collective 
responsibility, in which the group was held responsible for the actions and behaviour 
of individual members. The Japanese introduced some innovations to the system: 
at the start of their rule there they discontinued the practice of allowing local influ-
ential individuals to choose their community officials and township mayor. Instead, 
these officials could also be transferred from other regions. Moreover, the Japanese 
did not tolerate any corruption and put more effort into maintaining and expand-
ing the registration system. For instance, the pao-chia household registry system 
was used for organising the militia, a full-time clerk was often employed, and a 
police force was also stationed in more rural and remote areas (Chen 1975). When a 
family moved, their register would only be closed when the police received confir-
mation from another district that they had arrived and registered themselves. When 
no information of departure was received, and the police discovered that the family 
had left during their inspection, further investigation would be carried out in order 
to find them.21 According to many scholars the police took great care in performing 
this task of collecting information and the resulting household registers can there-
fore be seen as very reliable (Dong et al. 2015; Li, Yang, and Chuang 2011; Wolf and 
Huang 1980).

Household registers first provide (when reading from right to left) the infor-
mation of the present address, original address, ethnicity and the circumstances 
under which the family head had assumed that position. The remaining columns 
(one for each person in the family) include information on the person’s relation to 
the household head, date of birth, date of death, departure from the household and 
the reason for this, and where relevant opium addiction, bound feet and further 
health conditions. Exact dates are also given for all events in households. By using 
this method of registration, name, sex, date of birth, father’s name, mother’s name 
and same-sex sibling order provide unique identities for all individuals in the reg-
isters (Lin 2011: 36-42; Wolf and Huang 1980). Besides simply keeping track of the 
composition of the family from 1905 onwards, the Japanese also wanted to gather 
as much information as possible about the people already living in the household. 
For example, birth date, and if applicable marriage date, were also gathered for 
people born and married before 1905. This was probably done by examining gene-
alogies and marriage contracts or by interviewing people to obtain this informa-
tion. In my study, however, the analysis is limited to events recorded within the 

21 The system as it is described only gives a general picture, since during the period some small changes were 

made. For example, from 1925 onwards fewer people were charged for violation of the penal code as a result of 

the idea of collective responsibility (Chen 1975: 408-409). 
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Figure 1.5 Map of Taiwan Note: The Island of Formosa as shown in Campbell (1896).
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study areas after 1906 and before 1946.22 By doing so, only events in the lives that 
are under observation are included, and it excludes the possibility that some of the 
events in question were not recorded.

The data used in this study is not a direct translation and computation of the 
household registers. From 1996 onwards all the information of the household reg-
isters has been transcribed and digitised in the THHRD. The THHRD provides 
basic information which is also found in the household registers (Lin et al. forth-
coming). One can therefore investigate the influence of changing household com-
position through an individual’s life course on demographic outcomes. It is import-
ant for this study that the dynamic composition of the sibling set on child mortality 
outcomes can also be studied (Dong et al. 2015; Wolf and Huang 1980). The regis-
tration system covered almost the whole of Taiwan, but only a small sample of 
communities has been digitised so far. The sample of the THHRD for my disserta-
tion consists of all children who were born (or adopted) between 1906 and 1940 
from the research areas of Mengjia and Taodaocheng, Zhubei, Beipu, Emei, Guanxi, 
Danei, Jibei, Donggang, and Jiuru. These research areas were made available by the 
Program for Historical Demography at Academia Sinica for this study. They are 
located in northern and southern Taiwan, and make it possible to study urban and 
rural differences. It is important to note that all children from each household born 
between 1906 and 1940 are included in this study, which means that these obser-
vations are clustered within households. In addition, it means that persons with a 
larger sibship size are more represented. More specific information about the exact 
dataset can be found in each of the chapters studying Taiwan. 

1.4.3 Measuring and Analysing Sibship Size and Composition 

At first sight, measuring the size and composition of the sibling set may seem rela-
tively simple, and even straightforward. This is, however, not the case, as there are 
three main issues that should be dealt with first. The first issue is deciding what to 
measure, which relates to questions of how siblings are defined. Should someone 
having the same mother, but a different father, still be counted as a sibling (and vice 
versa) or not? In my study, siblings are defined as having the same father or mother 
as the research person. This means that half-siblings are also included in the mea-
surement. This is done because of the focus on resource dilution, and the idea that 
siblings and half-siblings would cause similar competition or offer similar support 

22 This is because two notes of caution need to be introduced concerning events before 1906. Firstly, the registers 

only record a selection of all events in the lives of the people alive in 1906 as no attempt was made to really 

reconstruct their full personal life histories. Births that led to death, and marriages that were terminated before 

1906, are therefore not recorded. Secondly, events before 1906 are sometimes recorded long after the fact. This 

causes this information to only be as reliable as the respondent’s memory and their willingness to tell the truth. 

The same caution may also apply for the final years of WWII and events occurring in 1946 and 1947 when the 

Japanese colonial administrator was removed and political chaos followed (Wolf 2009).
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to full siblings. Yet, for Taiwan, there are reasons to believe that there is a difference 
between the roles of adopted and biological children in a household that could influ-
ence resource allocation to the research person, so in these studies a distinction is 
made between these two groups. This is explained further in chapters four and five. 

The second issue has to do with the fact that there are many ways in which 
sibling effects can be measured. One can investigate, for instance, birth order, fam-
ily size, sibling set size, and sibling set composition (by age and gender), and results 
from these different variables are not always comparable as they in fact measure 
different things. My study uses the number of brothers and sisters that are present 
in the household to measure the impact of sibship size and composition. In some 
chapters this is simply measured as a dummy variable which measures whether no 
siblings at all, or one or more siblings, are present in the household. In addition, the 
number of siblings is divided into age categories compared to the age of the research 
person, making it possible to take this into account. In general, age groups in each 
chapter are based on the assumption that the age of siblings may be of importance 
for the allocation of certain resources. Gender is also included by explicitly looking 
at the number of brothers and sisters in each age category, as it may also matter for 
the way in which resource allocation determines infant and child mortality risks. 

Lastly, there is the question of when sibship size and composition should be 
measured. Previous studies measure this at different moments in persons’ life 
courses: some studies measure these variables at the birth of the person under 
study, while others take measurements at specific (yearly) intervals or at the moment 
at which the change occurred. This decision is most often based on data availability, 
as often it is not possible to determine how many children are present in a house-
hold at any point in time for historical studies using family-reconstitution data or 
contemporary studies using birth-history data. The fact that for my dissertation 
continuous data is available to measure sibship size and composition is therefore a 
major strength. It makes it possible to treat the number of co-resident siblings as 
time-varying covariates, and to accommodate the fact that siblings could move in 
and out of the household while the index child was growing up. In other words, it 
gives a more direct measurement of who was in the household, which may have 
influenced resource allocation. Still, it must be noted that non-resident siblings 
could also contribute to the household, but these cannot be taken into account 
because this is not recorded in the HSN or THHRD. 

In all chapters, methods appropriate for the statistical analysis of dynamic 
quantitative life course data are used. Individuals are followed over time, and 
during that course, the timing of events of interest, such as a change in sibship size 
and composition, is noted. It is not always possible to follow all individuals from 
birth until their fifth birthday, or death, for all kinds of reasons. In normal linear 
regression, these observations would be difficult, or even impossible, to handle in 
an analysis. By using event history models this problem is solved. The univariate 
analysis is carried out by employing Kaplan-Meier estimation. The Kaplan-Meier 
survival curves are displayed in figures in which the x-axis shows the time in 
months and the y-axis shows the percentage of children who have not yet died or 
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been adopted. In short, the risks of dying or being given away for adoption are 
calculated cumulatively over time (in days) up to the fifth year of life. The advan-
tage of these estimates and curves is that differences over time can be visualised 
and statistically tested. The disadvantage is that only the differences in child mor-
tality and adoption risks can be investigated for each variable separately (Broström 
2012; Mills 2011). 

Multivariate event history Cox proportional hazard models are applied in my 
dissertation to analyse mortality or adoption risks by taking into account the timing 
of an event and control variables. In addition, these models make it possible to 
include covariates of which the value may change over time (so-called time-varying 
variables). In Cox proportional hazard models, relative risks of covariates (such as 
sibship size and composition) on the timing of a particular event (death or adoption) 
are calculated in terms of hazard rates. These rates can be transformed to hazard 
ratios, which are easier to understand. A hazard ratio greater than 1.00 indicates that 
the covariate is associated with an increased hazard of dying or being given away for 
adoption compared to a reference category. A hazard ratio less than 1.00 indicates 
the opposite (Broström 2012; Mills 2011). In this study, observation time begins with 
the birth of a child and ends when the child dies (chapters, two, three and five) or is 
given away for adoption (chapter four) before his or her fifth birthday. All remaining 
children (who are research persons) are censored on their fifth birthday. More infor-
mation on the exact methodology can be found in each chapter. 

1.5 Outline of dissertation 

This dissertation is organised into five remaining chapters that focus on how sib-
ship size and composition influenced inequalities in health for young children until 
the age of five. It primarily focuses on possible regional variations in economic con-
ditions and cultural norms that may affect how resources are allocated within the 
household, which in the most extreme cases may have led to death. Indirectly, the 
focus is on global Eurasian comparisons, as my dissertation investigates how in the 
Netherlands and Taiwan sibling effects may be similar or divergent. After the intro-
ductory chapter, chapter two discusses the impact of sibship size and composition on 
infant and child mortality within the Netherlands. Chapters three to five are focused 
on the impact of sibship size and composition on infant and child mortality within 
Taiwan. Since, in some parts of Taiwan, adoptions occurred frequently, making the 
effects of siblings more complex, there are three chapters on the Taiwanese case, 
instead of one, in order to take the special situation of adopted children and siblings 
into account. The advantage of this dissertation is that it can be read either as a 
whole, or as a series of articles. Although there is some overlap in the debates in the 
literature and data on which all of chapters two to five are based, in each chapter 
these are formulated in such a way that they are specific to the goal of each study. 
Nevertheless, by following the order of the chapters in this dissertation, the reader 
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is taken from nuclear households which are dominant in the Netherlands, through 
non-adopted children in extended households in Taiwan, to the additional, and 
more complex, case of adopted siblings in extended households in Taiwan. 

Chapter two starts from the postulate that child survival depends on the alloca-
tion of resources within the household. The size and composition of the sibling set 
influences parental division of resources and can in turn affect survival chances. 
However, because previous studies have often used the resource dilution hypothe-
sis, which neglects the specific historical context which shapes household structure 
and organisation, recent advances in research on sibling effects have not been 
taken into account. This chapter therefore focuses specifically on the variation in 
historical context by examining sibling effects on infant and child mortality in 
three regions of the Netherlands in the period 1863–1910. It does so by connecting 
the gendered and the conditional resource-dilution models with each other as a 
conceptual framework. Changing household composition is taken into account by 
using longitudinal data from the HSN, time-varying variables and Cox propor-
tional-hazard models to study sibship size and composition. This makes it possible 
to investigate whether, and if so how, economic conditions, such as economic 
development and inheritance practices, and cultural norms and practices were 
integrated in family systems. 

Chapter three answers the same questions for Taiwan as chapter two does for 
the Netherlands. As many studies have neglected family processes that take place 
in extended households in non-Western societies, the position in the sibling set of 
a given person in these societies may be an even more important factor for deter-
mining infant and child mortality risks. The chapter addresses the association of 
sibling composition with infant and child mortality of non-adopted children 
between the ages of zero and five in Taiwan in the period 1906-1945. Furthermore, 
it takes into account regional differences that may affect the impact of the sibling 
composition on mortality risks by investigating differences between northern and 
southern, and urban and rural, areas. The THHRD, which can take changing 
household composition over time into account, is analysed by using univariate and 
Cox proportional-hazard analyses. Moreover, the study uses a within-family 
approach to take heterogeneity of families into account. 

Chapter four focuses on who was adopted out of the household, and for what 
reasons. Adoption has been an important historical Chinese family strategy to 
ensure family continuity. Adopting children out of the household can, however, 
also be seen as a strategy for dealing with excess children. This topic is the focus of 
this chapter, which investigates who was given away for adoption in Taiwan, and 
why, during the period 1906-1945. Although this chapter does not directly look at 
effects on health, it does focus on inequality within the household. Children who 
were adopted out of the household can be seen as victims of a strategy for dealing 
with excess children among the households whose successorship was already 
assured. Moreover, it also addresses inequality in health indirectly because earlier 
studies have demonstrated that the process of adoption itself affects mortality risks 
of children. The process of adoption therefore selects who might run additional 
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mortality risks. Lastly, by looking more into the process of who is given away for 
adoption, it indicates that a selection mechanism is in place. It demonstrates how 
adopted children differed from non-adopted children in many ways. This is 
important before investigating the effect of household size and composition on 
child mortality of adopted children, which is done in chapter five. 

Chapter five addresses the fact that little is known about health outcomes after 
adoption in historical non-Western settings, and how previous studies have found 
contradictory results of the influence of adoption on mortality risks. It investigates 
whether, and if so how, adoption of infants increased child mortality risks com-
pared to non-adopted children. Moreover, it goes further than existing studies by 
investigating whether, and if so how and why, after adoption, household composi-
tion and regional context influenced child mortality risks of these adopted children 
in Taiwan during the period 1906-1945. By doing so, it addresses the same question 
as chapter two and three, but incorporates what we know about how adopted chil-
dren differ from non-adopted ones. It provides a unique way to look at the sibling 
effects of adopted children, instead of non-adopted children were most studies 
focus on.

Chapter six highlights the main findings and conclusions of the research ques-
tions addressed in this study. It focuses on how sibling mechanisms influence 
inequalities in health specifically, and what this says about how they may influence 
other life chances as well. It does so by returning to the three levels discussed in the 
theoretical framework. Finally, the strengths and weaknesses of the study, possible 
directions for further research, and the societal relevance and policy implications 
of the findings are discussed.
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Abstract 

Child survival depends on the alloca-
tion of resources within the household. 
The size and composition of the sibling 
set influences parental division of 
resources and can in turn affect survival 
chances. In spite of recent advances in 
research on sibling effect, previous stud-
ies have often used the resource dilution 
hypothesis, which neglects the specific 
historical context that shapes house-
hold structure and organisation. This 
study therefore focuses specifically on 
the variation in historical context by 
examining sibling effects on infant and 
child mortality in three regions of the 
Netherlands in the period 1863-1910. It 
does so by connecting the gendered and 
the conditional resource dilution model 
with each other as a conceptual frame-
work. Changing household composition 
is taken into account by using longitu-
dinal data from the Historical Sample 
of the Netherlands, time-varying vari-
ables and Cox proportional hazard 
models to study sibship size and com-
position. The results show that the 

number and gender of siblings play an 
important role in determining child 
mortality, but are less significant in  
determining infant mortality. The 
number of same-sex siblings has a neg-
ative impact on boys’ survival chances 
in the Netherlands, which suggests that 
after the age of one, boys experienced 
more competition from their brothers. 
The reason for this could be their 
assigned roles within the household 
and on the family farm. A negative 
influence of the number of sisters is 
only found for child mortality chances 
for girls in the nuclear northwest family 
region. Here, fewer children were 
needed to work inside or outside the 
household, and girls and boys may even 
have been interchangeable. The results 
underscore the importance of looking 
at the interaction between the specific 
historical context and gender when try-
ing to understand how sibship size and 
composition influenced children’s mor-
tality risks and shaped inequality within 
the household. 

Keywords: sibling effects; sibship size and composition; conditional and gendered 
resource dilution; infant mortality and child mortality; the Netherlands.
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2.1 Introduction

Earlier research investigating the effect of sibship size on social and demographic 
outcomes explains the influence of siblings using the resource dilution model. 
According to this model, parental resources are finite and additional children 
dilute these resources. The resources that can be assigned to each child in the 
household is, therefore, seen as dependent on the total amount of resources and the 
number of children (Downey 2001). Although several scholars have uncovered 
extensive empirical evidence which is consistent with the resource-dilution model 
(Black, Devereux, and Salvanes 2005; Booth and Kee 2008; Downey 1995; Dribe, 
Campbell, and Van Bavel 2012; Steelman et al. 2002), the number of empirical 
studies that challenge it is growing (Bras, Kok, and Mandemakers 2010; Chu, Xie, 
and Yu 2007; Li, Zhang, and Zhu 2008; Lu and Treiman 2008; Marteleto and de 
Souza 2012; Shavit and Pierce 1991; Yu, Su, and Chiu 2012). These studies demon-
strate that it is too simplistic to assume that the parental couple is the unit that 
decides on the distribution of resources. Other possible factors, which may influ-
ence household strategies and intra-household allocation of resources, are there-
fore ignored. 

More and more scholars are advocating for a more contextual and flexible con-
ceptual framework, one that is able to incorporate the specific cultural norms and 
practices, economic conditions and institutions that determine how sibship size 
matters (Gibbs, Workman, and Downey 2016; Öberg 2017). Moreover, it is also 
argued that gender regimes should be included in order to understand how the 
gender composition of siblings affects individual outcomes. This is important 
because some form of gender discrimination exists in almost all societies (Das 
Gupta 1997; Kalmijn and Van de Werfhorst 2016). In particular, overview studies 
looking into kin effects on mortality outcomes emphasise the positive effects of kin 
by concluding that there is much variation in how relatives are helpful to the sur-
vival of children. Siblings are, however, rarely studied in research which examines 
infant and child survival while also including the specific historical context (Sear 
and Coall 2011; Sear and Mace 2008).

To be able to test the conditional resource-dilution model and include gender 
regimes, a comparative approach is needed in order to uncover how sibship size 
and sibling composition matter in different historical contexts, and how and why 
effects differ both within and across societies. This study is a first step towards this 
goal, looking more closely at possible differences of sibship size and composition 
within one society. It investigates how and why siblings affect neonatal, postneona-
tal and child mortality between the ages of zero and five in the Netherlands in the 
period 1863–1910. On the one hand, examining how siblings influence survival 
chances helps to shed light on the most extreme inequalities within the household: 
those which eventually result in death. In that sense, this study contributes to an 
understudied subject in child mortality research. On the other hand, this study 
connects to and contributes to the overall literature on sibling effects by first test-
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ing the conditional resource-dilution model as a conceptual framework (which 
incorporates economic conditions, cultural norms and practices, and family and 
gender systems) on mortality; and by second using longitudinal data and time- 
varying variables that take changing sibship size and composition into account. 
The latter is possible because data from the Historical Sample of the Netherlands 
includes longitudinal data on the births and early life courses of 21,385 children 
during the period 1863–1905. This dynamic data is analysed using univariate 
Kaplan-Meier survival curves and multivariate Cox proportional hazard event his-
tory analysis.

In the following section, the theories and previous research findings on the 
(conditional) resource dilution hypothesis are presented. Next, hypotheses about 
mechanisms by which possible sibling effects influenced infant and child mortality 
based on the theory and specific historical context are formulated. After the data, 
measurement and methods are introduced, and the results of the descriptive statis-
tics and the Cox proportional hazard models are discussed. The chapter concludes 
with a discussion on the interpretation of the influences of siblings on infant and 
child survival in the Netherlands and offers suggestions for future research. In this 
way, this study advances the literature on both topics: it offers evidence for the 
influence of siblings on demographic processes and outcomes in general, and for 
mortality in particular. Moreover, the study finds consistent evidence that gender 
and historical context determined the influence of sibship size and composition on 
infant and child mortality. 

2.2  Background: incorporating regional variation  
and gender in the resource dilution model

The resource-dilution hypothesis is the most commonly used theory addressing 
the way in which the number of siblings relates to the allocation of resources in the 
household in demography. In general, the resource-dilution hypothesis assumes 
that parental resources are finite and that additional children dilute these resources 
(Blake 1981). It does not imply an unequal treatment of children, but simply a 
negative correlation between the number of siblings and the amount of resources 
distributed to each child. There are, however, a number of problems with the exact 
features of this hypothesis. A first point of critique is that the model argues that 
parental resources are finite, while this does not imply that the total amount and 
distribution of these resources is fixed. The amount and distribution of resources 
can also change over time, for example if household resources increase (Downey 
2001). Moreover, gender systems may play an important role in the exact allocation 
and quality of resources, since boys and girls are treated differently (Kalmijn and 
Van de Werfhorst 2016). 

A second point of critique is that the resource-dilution model overemphasises 
the primacy of parental resources. From this perspective, the household is the unit 
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which decides on the distribution of resources. Nevertheless, other actors can also 
play a significant role, since they can add to the amount or division of resources 
within a household. Siblings, for example, could also serve as resources because 
they can generate additional income or provide care. In other words, the focus in the 
resource dilution model is on nuclear family processes, which downplays or ignores 
the impact of other kin, the larger community and the state (Gibbs, Workman, and 
Downey 2016). A last point of critique is the way in which resources are perceived, 
since a distinction should be made between base and surplus resources. Base 
resources, such as nutrition and care, are critical for survival, while surplus 
resources are not and are mostly considered as investments to enhance children’s 
life chances and long-term human capital (Downey 2001).

To address these critiques the conditional resource-dilution model is proposed. 
The advantage of this kind of model is that it is more flexible, allowing for contex-
tual factors, while following the general idea of the dilution of parental resources 
when sibship size increases. The degree to which children’s development is a prod-
uct of factors other than parental investments can therefore also be included 
(Gibbs, Workman, and Downey 2016). One way to grasp the influence of these 
contextual factors is to borrow some elements from ecological systems theory and 
to focus on broader societal characteristics, such as the community and the larger 
political economy, that also determine within-family investment and dilution pro-
cesses. In addition, in my view the dilution processes within the household can also 
be defined as a microsystem, which is embedded within the larger context of how 
family and broader kinship are organised in a society (Bronfenbrenner 1979, 1986). 
These universal principles of family organisation and relationships are anchored in 
regional family cultures, which are typically defined as so-called family or kinship 
systems (Therborn 2004; Todd 1985). This includes the ‘beliefs and norms, com-
mon practices, and associated sanctions through which kinship and the right and 
obligations of particular kin are defined’ (Mason 2001: 160).

Family systems in turn reflect the customary, normative manner in which fam-
ily practices and household dynamics unfold (Mönkediek 2016; Skinner 1997). 
Additionally, these systems are intertwined with gender regimes and may promote 
a certain gender order, causing gender inequalities within the household (Das 
Gupta 1997; Hilevych 2016). The most common elements to distinguish between 
principles of family organisation and structure are marriage, household and inher-
itance practices (Goody 1996a; Das Gupta 1999; Reher 1998), while others have also 
emphasised the importance of parental power (Klep 2005; Wolf 2005) and kinship 
power (Derosas et al. 2014). Thus, there are many reasons to believe that family 
systems, as part of the contextual factors, frame people’s demographic behaviours 
by structuring people’s social relationships and their family experience. The propo-
sition is therefore that the extent to which sibship size and composition matter 
depends on broader societal characteristics, including regional family systems.

Most theories of, and research on, the resource-dilution model focus on cogni-
tive ability and educational attainment. It is argued that resources play a crucial 
role due to the fact that educational attainment is lower among children in larger 
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families because they are likely to receive less parental attention, care and other 
resources (Conley 2000; Downey 2001). It can, however, also be argued that sib-
ship size and composition may be associated with other individual outcomes, such 
as health, insofar as they affect parents’ expectations and in turn the specific 
amount of household resources allocated to a particular child. In particular, sib-
ship characteristics are likely to influence individuals’ survival chances, as an extra 
mouth to feed, or an extra hand to help, could make a huge difference. Moreover, 
if the household is the only or primary source of base resources, then the size and 
composition of the sibling set may be important for survival chances too. Besides 
the dilution of resources, having more siblings may also lead to more crowding and 
to greater effects of maternal depletion due to short birth intervals that also lead to 
higher mortality risks. Last, focusing on the relation between the resource-dilution 
hypothesis and health offers new insights because it puts the focus on base resources 
instead of surplus resources, unlike most studies focusing on children’s status 
attainment.

A line of research which has proved fruitful in recent years is the examination 
of the relationship between sibship size and height differences as an indicator of 
health. The research is mainly based on the relation between sibship size, income 
and nutritional dilution, crowding and the higher chances of infection in larger 
families (Bailey, Hatton, and Inwood 2016; Hatton 2017). Yet results are mixed: 
some studies found a significant negative effect of the number of siblings on the 
height of individuals (De Keyser and Van Rossem 2017; Mazzoni et al. 2017; 
Myrskylä et al. 2013; Roberts and Warren 2017; Stradford, Van Poppel, and Lumey 
2017), while others found effects which are weak or disappear over time (Beekink 
and Kok 2017; Öberg 2015; Poulain et al. 2017; Ramon-Muñoz and Ramon-Muñoz 
2017). The latter argued that the changing role of sibship size could be caused by 
fertility decline, the general improvement of standards of living, the development 
of the welfare state, and improving health. Öberg (2015) demonstrated this in his 
study of Southern Sweden, where the strength of the association between sibship 
size and height gradually decreased between the 1840s and the 1940s due to the 
decline in fertility. The relationship between resource dilution and health therefore 
seems to be dependent on the societal and historical context, just as the conditional 
resource dilution hypothesis predicts.

Until now, a relatively small number of studies have investigated whether the 
actual presence of similarly or differently aged siblings was characterized by com-
petition in the way the resource dilution model proposes for infant and child mor-
tality outcomes.23 Most of these studies have investigated contemporary popula-
tions and have looked at the impact of sibling composition on young girls. One of 
the first observations was that sibship size was positively associated with infant 
mortality (Knodel and Hermalin 1984) and that a child’s gender in the sibling set 
was key for child survival (Bhargava 2003; Choe et al. 1995; Das Gupta 1987; Garg 

23 There are studies who investigate resource dilution on later-life-mortality, such as Barclay and Kolk (2015); 

Donrovich, Puschmann, and Matthijs (2014). 
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and Morduch 1998; Muhuri and Menken 1997; Pande, 2003; Sear et al. 2002). In 
general, a gendered resource dilution model implies that gender preferences are 
taken into account when allocating parental resources. In most societies this 
implies that daughters are allocated fewer resources compared to boys because of 
customs of son preference. Thus, the presence of brothers will have the largest 
effect on the dilution of resources for both boys and girls because the number of 
sons in a family determines the actual division of resources (Kalmijn and Van de 
Werfhorst 2016). Muhuri & Preston (1991) estimated that in Matlab (Bangladesh) 
girls with older sisters faced a large disadvantage, explaining a large part of girls’ 
excess mortality. Later-born boys were, however, also discriminated against when 
older brothers were present in the sibling group. More recently Chamarbagwala 
(2011) found similar results for India. This indicates that, next to having a strong 
son preference, in some contexts parents apparently also seek to balance between 
the number of sons and daughters by selectively discriminating against some chil-
dren, usually those of higher parity, more than others. 

Historical studies looking at sibling composition and gender have mostly been 
conducted for Asian societies because in general it was assumed that in historical 
Europe there were no social or societal encouragements to commit female infanti-
cide or gender bias in the allocation of resources as was the case in many places in 
Asia (Lynch 2011). However, a major problem is that studies investigating histori-
cal Asian populations have not included young girls when investigating infant 
mortality because they were simply not recorded. As a result, the actual position of 
siblings within the household has remained unobserved (Bengtsson Campbell, and 
Lee 2004; Dong et al. 2017; Park et al. 2018). Other studies in Western populations 
attempted to investigate the effects of siblings, but did not ask the same questions 
about gender composition. Kok, Vandezande, and Mandemakers (2011), for exam-
ple, examined the relationship between household structure – the presence of cer-
tain family members – and child mortality when both parents were alive or one or 
both parents were absent in the nineteenth-century Netherlands. Their main find-
ing was that kin functioned in the same way in nuclear and stem family regions in 
the Netherlands: within families a 20 percent increase in the proportion of young 
people increased infant and child mortality risks, and 20 percent increase in the 
share of elderly people decreases infant and child mortality risks. Moreover, they 
did not find any significant positive or negative effects for the presence of brothers 
or sisters aged nine or older. Kippen and Walters (2012), on the other hand, inves-
tigated the influence of sibling composition in Belgium in diverse age groups and 
controlled for birth intervals and death clustering by using event history analysis. 
They concluded that the presence of any additional sibling under the age of five 
increases the probability of dying for children younger than five. In addition, the 
sex of siblings was excluded because no impact was found on child survival 
chances. Because of these results, they argue that (the presence of) siblings had 
concrete influences on mortality outcomes, most likely through resource dilution. 

 A few studies have investigated how brothers in the pre-transitional period had 
different influences on male and female child mortality risks compared to sisters in 
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Europe and Canada, and these indicate that sex composition should be taken into 
account (Breschi, Derosas, and Manfredini 2004). Derosas (2012) investigated sib-
ling effects in Venice and demonstrated that a sibling’s age and gender play an 
important and differential role for infant girls and boys. He concluded that after 
parents had achieved a certain sibship size and composition for their family they 
allocated less time and resources to newborns. Different results were found in a 
study on rural Italy, where a gender differential in mortality favouring boys older 
than one year existed (Manfredini, Breschi, and Fornasin 2017). Using a compara-
tive design, Fox et al. (2017) studied sibling effects on child survival and reproduc-
tive success in historical Krummhörn and Quebec by using both non-fixed effects 
and fixed-effects event history models. Their findings demonstrate that having 
additional siblings had negative effects when the family effect was controlled for. In 
addition, gender also seemed to play an important role, since brothers had the 
strongest negative effect on survival for boys, while sisters had the strongest nega-
tive effect for girls’ survival chances. The general consistency and robustness of the 
negative sibling effects across different ecological and economic contexts was their 
most interesting result, although the authors argue that the same negative effect 
may be caused by different factors in each context. 

The importance of the specific context in time and space for certain prefer-
ences regarding the sex composition of the sibling set is not only observed for 
mortality, but also for fertility outcomes. The main argument for this change is the 
shift in preferences that accompanied socio-economic change (Bohnert et al. 2012; 
Manfredini, Breschi, and Fornasin 2016; Raley and Bianchi 2006; Reher and Sand-
ström 2015). Sandström and Vikström (2015), for example, demonstrated – by 
using Knodel’s nineteenth century German village genealogies – that son prefer-
ence influenced reproductive behaviour because parents who had only girls were 
more likely to have an additional child than those with a mixed sibling set. Yet they 
also found that couples who married after 1870 without any surviving daughter or 
son were more likely to have an additional child. The authors argued that this shift 
could be evidence of a move towards symmetrical sex preferences. More recently 
Reher et al. (2017) compared reproductive histories from Sweden, the Netherlands 
and Spain for the period 1871-1960 and concluded that sex composition of the 
surviving sibling set influenced the likelihood of having an additional child in all 
studied countries. For the Netherlands, a preference for a mixed sibship was found, 
particularly when there was no girl. Kok (2018), however, does not find clear sex 
preferences in the Netherlands when he investigates sex preferences in offspring 
across social groups and religious denominations, although he does find some 
indications that parents wanted to have at least one girl. 

This study incorporates the findings regarding the importance of the sex com-
position of the sibling set in the conditional resource dilution model. This means 
that while the general resource dilution model predicts that every additional child 
will increase infant and child mortality, in this study the specific historical context 
and sex of one’s siblings are included in order to investigate the differential effects 
on young boys’ and girls’ mortality risks. In general, the hypothesis is that there is 
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strong son preference because sons are seen as more valuable than girls, since they 
inherit the family farm and are expected to provide for their parents when they are 
older. The presence of brothers will therefore automatically result in more resource 
dilution for both sexes. Yet the discussed studies show that parents might try to 
balance the number and sex composition of their children depending on the dom-
inant sex preferences in a specific historical context. It may be important, for exam-
ple, whether there is a clear division of labour between the sexes and whether both 
are needed within a well-functioning household. If this is the case, there may be 
less necessity for son preference. To test whether sibship size and composition have 
an effect on male and female infant and child mortality in general, and whether the 
roles and expectations of brothers and sisters differ between historical contexts, 
three regions within the Netherlands are studied in this chapter. This is done by 
building on the idea that family systems are connected with economic conditions, 
cultural norms and practices, co-residence patterns, gender regimes and family 
relationships which influence demographic outcomes such as inequalities in mor-
tality risks. How these issues are connected to each other and might cause different 
effects of sibship size and composition in the Netherlands is explored in the next 
section. 

 

2.3  Historical context and family systems  
in nineteenth century Netherlands

In general Dutch households were, like most North-Western European families, 
relatively small. The parental couple was of central importance and as a result chil-
dren were expected to set up their own household when they married or when they 
had children of their own (Hajnal 1982). Household structure and organisation, 
however, also varied considerably across regions and over time within the Nether-
lands, causing regional differences in family systems that defined parent-child and 
sibling relationships. Earlier studies have already sketched these regional household 
patterns and defined three broad regions (see Figure 2.1): the nuclear north-west 
(Noord-Holland, Zuid-Holland, Groningen, Drenthe and Friesland), the interme-
diate south-west (Utrecht, Zeeland and Noord-Brabant), and the stem south-east 
(Limburg, Gelderland and Overijssel).24 The main differences between these three 
broad regions result from economic conditions such as economic development and 
inheritance practices (Kok and Mandemakers 2009, 2010; Verduin 1985). 

Firstly, economic developments were different across the Netherlands because 
of the differences in soil types, the nature of the type of agriculture practised and 
agricultural traditions. Agriculture was relatively small-scale and profitable in the 
commercialised north-western part of the Netherlands. As a result, family labour 

24 It should be noted that even in the defined stem regions the majority of the households were still nuclear. 
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was not as important for farmers because help could be hired when it was needed. 
On the other hand, in other parts of the country agriculture remained a self-sus-
taining family enterprise for a much longer period, which caused farmers to rely on 
the labour of family members to a much greater extent (Knippenberg and De Pater 
1990: 97-106; Van Zanden 1985). These differences also had an influence on the 
age and the type of work that children from approximately the age of eight were 
supposed to do within or outside the household to help make ends meet. Mostly 
this meant that sons and daughters were working together with their parents in the 
family business or on the farm. Many schoolchildren carried out all kinds of jobs 
before, in between, and after school hours, on the weekends and during their holi-
days. The kind of work children had to do, however, differed in most regions and 
was gendered in nature (Gates 2005; De Regt 2004; Schenkeveld 2008).

In the pasture areas in North Holland, South Holland, Utrecht and Friesland 
most farms were capital-intensive but not so labour-intensive. The result was that 
the work that could be done by children was relatively limited. Children mostly had 
to bring the animals to the field and help with harvesting hay. The milking of cows 
was done by both boys and girls, but the skills of cheese-making were mostly trans-
ferred from mother to daughter. On the sandy soils in the south-east of the Nether-
lands such as Noord-Brabant, Limburg, Gelderland and Overijssel, farms were 
much more labour-intensive. Many children had to help in one way or another and 
this was also the main reason why fewer children attended school in these areas. As 
well as working on the parental farm, children also had to watch their younger sib-
lings and do household chores so that their mothers could work on the family farm 
or get a small job outside the household. Daughters helped their mothers with 

Legenda

EXTENDED

  9,3 –  14,0

  14,1 –  19,0

  19,1 –  25,8

Figure 2.1 Provincial-level percentages of extended families in households in which children were born, 

1850-1909. Source: Historical Sample of  the Netherlands. Release 2010.01, as shown in Kok, Vandezande, 

Mandemakers (2011).
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household chores, minded younger brothers and sisters, knitted and sewed, while 
older sons often had a job that earned them a wage, or else worked on the family 
farm. Moreover, girls had less time for playing than their brothers because they 
began necessary work at an earlier age, and also because of the idea that their work 
was never truly done (Gates 2005; Schenkeveld 2008).25 Last, by contributing a sub-
stantial amount of money to the family budget, children could become irreplaceable 
as co-providers and were able to claim some more resources or freedom in return 
for the money they brought in (Boter 2017: 84-85; Klep 2011; De Regt 2004). 

Secondly, while with the introduction of the French Civil Code in 1811 partible 
inheritance was legalised everywhere in the Netherlands, reality was different 
because farmers transmitted their property according to regional norms and  
customs of property transfer. Especially for the eastern part of the Netherlands 
(Achterhoek, Twente, Salland) it is clear that the father often chose one designated 
heir (often the youngest son) who stayed on the farm and became the head of the 
household. Parents decided when the heir would officially take over the farm, and 
helped on the farm as long as they could. Due to the unequal distribution of the 
inheritance, unmarried siblings had a lifelong right to stay on the farm. In addi-
tion, this pattern was also found among labourers, although less frequently. In 
other words, there was a strong connection between the stem family, impartibility 
and care contracts in the east of the Netherlands. In other parts of the Netherlands, 
inheritance practices differed. In the southern parts inheritance was equally 
divided, but only after both parents had died. In most instances children could 
therefore only start a farm of their own with their savings and through marriage. 
As a result, marriage ages and permanent celibacy were high and many unmarried 
siblings remained together to work on the parental farm. In the central areas, care 
contracts were mentioned in combination with partibility, whereas in the south-
west the geographical location of many farms simply prevented their division. This 
forced impartibility may have stimulated co-residence as well (Bras and Van Tilburg 
2007; Kok and Mandemakers 2009, 2010).

The above-mentioned differences in economic conditions influenced the pres-
ence (household structure) and power (household relations) of kin within the 
household, which defined the three earlier mentioned co-residence patterns. 
Moreover, it is also argued that these regional differences are not caused solely by 
economic conditions. Cultural norms and practices were intertwined with eco-
nomic conditions and were integrated in family systems, which originated in earlier 
times but were still influential through transmission of norms and values from 
generation to generation (Bras and Van Tilburg 2007; Kok 2014: 254-257). Studies 
on migration and domestic service, for example, also observe these differences that 
influence the timing of independence and the cultural norms surrounding it in 

25 Other studies also show that absence at school was much higher among girls because they were the first who 

had to help in the household or on the farm. Boys were spared in this sense. See: Boonstra (1993). A study on 

children’s work by Van Nederveen Meerkerk and Schmidt (2006) also concludes that why and what kind of work 

they did depended on the child’s age, sex and social background during the period 1600-1800.



62 Chapter 2: The Impact of  Sibship Size and Composition on  
Infant and Child Mortality in the Netherlands, 1863-1910

adulthood (Kok 1997; Kok and Mandemakers 2010). The work of Todd (1985) 
offers a good starting point for incorporating the concept of family systems within 
the conditional resource dilution model because it focuses on both generational 
and intergenerational relationships. Todd argues that family systems vary along 
two axes, indicating liberty versus authority on the one hand and equality versus 
inequality on the other. Relations between father and son (intergenerational rela-
tions) determine the degree of liberty, while the bond between brothers (genera-
tional relations) defines the degree of equality. With this framework, four family 
systems can be distinguished: the absolute nuclear family (liberal parent-child and 
inegalitarian sibling relations), the egalitarian nuclear family (liberal parent-child 
and egalitarian sibling relations), the authoritarian family (authoritarian parent-child 
and inegalitarian sibling relations) and the communitarian family (authoritarian 
child-parent and egalitarian sibling relations).26 However, Todd (1985: 28) recog-
nises that, in the case of the absolute nuclear family, equality between children is 
not an important ideal and that these households are indifferent to equality 
between brothers and to male solidarity. This means that the absolute nuclear fam-
ily has taken equality between the sexes further than the egalitarian nuclear family 
because in the latter the principle of solidarity between brothers implies masculine 
solidarity and reinforces inequality between the sexes. In Table 2.1, the Todd’ 
typology (1985) – taking the cultural norms and practices and economic conditions 
into account – is applied to the three above-mentioned regions in the Netherlands. 

Because children in the nuclear north-west area are not needed as much to 
work inside or outside the household and inheritance is mainly divided on the 
basis of wills, children may be viewed more as consumers than producers, which 
leads to resource dilution for every additional child. Furthermore, indifference to 
gender indicates that the dilution of resources takes place whenever an additional 
child is born, regardless of its gender (H1). Compared to the nuclear family area, 
the stem south-east area should show more contrasting results as children were 
needed to do work within the household or on the family farm to a much greater 
extent. Children generally also remained longer within the household because of 
the system of inheritance practices which resulted in different (less individual) par-
ent-child and sibling relations. Parents are more likely to favour the heir over other 
siblings, causing resource dilution, particularly for non-heir children. Yet the 
stronger kinship and neighbourhood ties could also act as a kind of buffer (H3). 
Lastly, in the intermediate south-west family region, economic conditions are 
mixed and it seems difficult to really infer any consequences for resource dilution. 
Yet, if all material resources are indeed equally divided between all siblings, which 
would mostly be the case for boys, any additional brother will cause resource dilu-
tion and increase mortality risks for boys and girls according to Todd’s model (H2).

26 Todd bases much of his work on an adapted typology of Le Play, but argues it was incomplete because he did 

not include the liberal and egalitarian type of family. Moreover, Todd also argues that Le Play did not take into 

account whether marriage was exogamous or endogamous. In his work he therefore further extended the 

typology to 7 types of family systems which do include these issues (Todd 1985: 7-32). 
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Table 2.1 Summary Characteristics of the three family system regions within the Netherlands
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2.4 Data, measurement, and methods 

For this study, the Historical Sample of the Netherlands (HSN), which compiles life 
course data as completely as possible from a sample of the birth registers of nine-
teenth- and early twentieth-century Dutch society, is used. The sample of the HSN 
for this paper consists of all the research persons who were born between 1863 and 
1905 from the Life Courses Release 2010.01 Data Set. For this time period, we have 
access to exact dates of birth and death during the first five years of life, and the 
sample covers the whole country. It is important to note that in almost all cases 
only one person from each household is selected as a research person by the HSN. 
This means that there are no observations which are clustered within households. 
A further selection was made by only including those research persons who did 
not experience the death of a parent. In other words, both parents had to be alive 
during the first five years of the research person’s life. This was done because sib-
ling roles may differ when a parent is missing, and this study focuses on sibling 
effects in ‘complete’ families; when a parent is missing, this can be seen as a more 
extreme form of resource dilution. A last selection was made by excluding research 
persons who were twins, because the proportional hazard assumption in the Cox 
proportional hazard models was not met when this variable was included. This 
should not lead to major shortcomings because in general twins have higher mor-
tality risks, and also because the number of research persons who are twins is low. 

Longitudinal life course data from the HSN was extracted from Dutch popula-
tion registers. These registers were created by royal decree to start recording infor-
mation in population registers from 1850 onwards. The main reason for the govern-
ment’s decision to implement this kind of registration was that it would then be 
possible to track changes in population between censuses. It therefore recorded the 
head of the household and all other household members such as the wife, children, 
other relatives, lodgers and boarders, and so on. The relationship to the head of the 
household, gender, marital status, occupation, religion and place and date of birth 
were recorded for every individual (Knotter and Meijer 1995). An important advan-
tage of this data is that it records the exact dates when household composition 
changes. For example, when new household members arrived or were born after the 
registration had started they were added to the already recorded list of individuals, 
and household members who died or moved were removed with reference to date 
of death or place and date of migration (Mandemakers 2006). The ability to follow 
individuals on a day-to-day basis is key, since what matters for resource dilution is 
not the biological birth placement, but the number of siblings present in the house-
hold during the period of parental investment. In a pre-transitional society the bio-
logical birth order and actual birth order within a household differed greatly due to 
high mortality, marriage, and migration. Neglecting this changing size and compo-
sition of the household has led to shortcomings in previous studies, but by using 
reliable longitudinal datasets from the HSN this problem is solved. This is a major 
strength of the current study. Still, it has to be noted that non-resident siblings could 
also contribute to the household, but these cannot be taken into account because of 
data limitations of the HSN (Van den Berg et al. 2020). 
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To analyse all data, methods appropriate for the statistical analysis of quantita-
tive life course data are used. The univariate analysis is done by employing Kaplan-
Meier survival curves, while multivariate event history Cox proportional hazard 
models can analyse mortality risks by taking time and control variables into 
account (Broström 2012; Cleves et al. 2010). Observation time begins with the 
birth of a child and ends when the child dies (failure event) before his or her fifth 
birthday. All remaining children (who are research persons) are censored on their 
fifth birthday. Cox proportional hazard models are presented in Table 2.7, 2.8, 2.9, 
2.10 and 2.11. Probability values of less than 0.10 are assumed to represent statisti-
cal significance. Diagnostics were run to check whether all assumptions were met. 
In most cases this was not a problem, and when the assumptions were not fully met 
other models were run which confirmed the same qualitative conclusions. 

The main variables of interest are the number of younger and older brothers 
and sisters. Siblings are defined as having the same father or mother as the research 
person. It is important to note that the number of co-resident siblings is treated as 
a time-varying covariate. This accommodates the fact that siblings could move in 
and out of the household while the index child was growing up. In addition, the 
number of siblings is divided into age categories compared to the age of the research 
person: i.e. younger and older siblings. These groups are based on the assumption 
that the age of the present siblings may be of importance for the allocation of cer-
tain resources.27 For infants, younger siblings are not included because there are 
only a few cases where infants had younger siblings. Gender is also included by 
explicitly looking at the number of brothers and sisters in each age category. 

The rest of the included covariates are included in three different models 
because they may be correlated with both the dependent outcome and sibling for-
mation, and also in order to exclude mediating or confounding factors. In the first 
model, the number of brothers and sisters is included together with indicators of 
infant health: birth intervals28, mother’s age, and whether or not the previous sib-
ling died as an infant.29 These are included because short birth intervals or high 
maternal age may cause maternal depletion that increases mortality risks. In addi-
tion, they may also reflect availability and experience in caregiving (Conde-
Agudelo et al. 2012; Engelen and Wolf 2011; Kozuki and Walker 2013; Winkvist, 
Rasmussen, and Habicht 1992). Information on whether or not the previous infant 

27 In the models shown, the number of younger and older brothers and sisters is included in four variables. These 

variables are numeric and represent the number of siblings, with a maximum of 4 because of the low number 

of research persons with more than 4 older/younger sisters or brothers. The highest number (4) therefore 

represents actually having 4 or more older/younger sisters or brothers. When replacing the variables used with 

categorical variables or dummy variables (older/younger brother or sisters present or not) the interpretation of 

the results (direction of the effects) stays the same. 

28 Several different categories were tested, but in the end the qualitative conclusions stayed the same. For the 

models in this study the classification of Engelen and Wolf (2011) was used with the adjustment of adding a cate-

gory for firstborns.

29 Categories for whether the previous child died and for death clustering – from Kippen and Walters (2012) and 

Nault, Desjardins, and Légaré (1990) - were also used, but these did not make a difference for the effects of the 

number of younger and older brothers and sisters.
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dies as an infant is included because the probabilities of surviving within a sibling 
set may not be independent, due to shared heredity and environment. When a 
previous infant died, it may therefore be an indicator for unobserved intrafamilial 
characteristics such as genetic frailty, mother’s reproductive health, parental care 
and living conditions (Kippen and Walters 2012). In the second model, the occu-
pation of the father30 and religion31 are also added to control for economic condi-
tions and cultural norms. In the final model, indicators for the kind of family sys-
tem, whether or not a place was urban32, and the period are added to control for the 
time and place in which the research persons lived. 

Separate analyses are carried out for neonatal (0-1 month), post-neonatal (1-12 
months) and young child mortality (12-60 months), because the interaction of 
endogenous and exogenous mortality determinants changes throughout child-
hood and covariates are likely to have different effects during each of these age 
categories. Neonatal mortality risks, for example, are in general associated with 
biological and genetic factors, while post-neonatal and child mortality is mostly 
caused by environmental factors which influence health conditions. The summary 
statistics of all variables – measured at the moment when the research persons were 
born – can be found in Table 2.2. 

2.5 Results

2.5.1 Univariate analyses 

Previous studies have shown that mortality risks differ between place and time in 
the studied regions (Engelen 2009; Van Poppel 2011; Van Poppel, Jonker, and  
Mandemakers 2005). Therefore, to gain an understanding of the differences of the 
mortality levels in the regions under study, child mortality risks are calculated first 
(Table 2.3). For the whole of the Netherlands, about 16 percent of boys and 13 per-
cent of girls died before age one. This percentage increases somewhat for children 
who survive until age five: 26 percent of boys, and 23 percent of girls. In all regions, 
boys have higher mortality risks than girls, which confirms earlier studies that indi-
cate that boys are more vulnerable at younger ages because of a biological disadvan-
tage (Bouman, Heineman, and Faas 2005; Mage and Donner 2004; Van Poppel, 
Schellekens, and Walhout 2009; Waldron 1983). The mortality risks are lowest for 
infants (0-12 months) in the stem family region, while in the intermediate family 
region infants have the highest mortality risks. For children (0-60 months) the same 

30 The standard HISCO classification was used – see Van Leeuwen, Maas, and Miles (2004) – with the adjustment 

that categories of elite and middle-class were combined to form the category of professionals because of low 

numbers in the elite category.

31 Kok (2017) for more information on the classification of liberal and Orthodox Protestants. 

32 Urban communities are defined as places with over 10,000 inhabitants and with less than two and a half percent 

of the population employed in the agricultural sector. Kooij (1985) for more information.
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Table 2.2 Description of the variables at the time of birth of research persons (1863-1905) 

  N % Dies % Dies

Gender

Male 10970 51.29 2883 26.281

Female 10415 48.70 2395 22.99

Mother age

<20 160 0.74 40 25.00

20-35 14320 67.02 3348 23.38

>=35 6884 32.22 1877 27.26

Social economic status 

Unskilled 6761 31.61 1792 26.50

Skilled 6197 28.97 1625 26.22

Professional 3020 14.12 659 21.82

Farmers 2288 10.69 502 21.94

Unknown 3119 14.58 700 14.58

Previous infant dies

No 19542 91.38 4647 23.78

Yes 1843 8.61 631 34.23

Birth interval

<16 months 2931 13.70 982 33.50

16-24 months 3841 17.96 998 25.98

>24 months 6370 29.78 1336 20.97

First born 8243 38.54 1962 23.80

Family system region

Intermediate 5392 25.21 1389 25.76

Nuclear 11420 53.40 2848 24.93

Stem 4573 21.38 1041 22.76

Religion

Liberal Protestants 9443 44.15 2179 23.07

Orthodox Protestants 3509 16.40 924 26.33

Catholics 7326 34.25 1914 26.12

Other 1107 5.17 261 23.57

Period

<1885 9289 43.43 2758 29.69

>1885 12096 56.56 2520 20.83

# Sisters

0 9685 45.28 2319 23.94

1 5658 26.45 1440 25.45

2 3244 15.17 833 25.67

3 1680 7.85 426 25.35

4+ 1118 5.22 260 23.25

# Brothers

0 9762 45.64 2321 23.77

1 5406 25.27 1346 24.89

2 3284 15.35 886 26.97

3 1711 8.00 431 25.19

4+ 1222 5.71 294 24.05

Urban

No 13768 64.38 3272 23.76

Yes 7617 35.61 2006 26.33

Average % dies 24.68
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observation can be made. This is in line with earlier observations of the mortality 
trend in the Netherlands, where in the nineteenth century mortality levels are 
higher in the western areas during this time period (Engelen 2009).

To obtain insight into the mortality risks of children with diverse sets of siblings, 
the infant and child mortality risks (0-60 months) of boys and girls are calculated by 
using Kaplan-Meier curves for the number of brothers (Table 2.4) and number of 
sisters (Table 2.5) for each region and for the Netherlands as a whole.33 Boys with one 
or more older brothers have higher mortality risks (between 1.5 and 5 percent) com-
pared to boys with no brother. Mortality, however, does not always increase for every 
additional brother. An exception is the stem family region, where the differences are 
not that large (< 1 percent), except for boys with two brothers (about 4 percent). Still, 
for the Netherlands as a whole, the differences of mortality risks of boys between the 
number of brothers is statistically significant. For girls, the number of brothers does 
not seem to have a clear harmful or beneficial effect, while the opposite is true for the 
number of sisters (between 1 and 6 percent). Having one or more sisters compared to 
none increases mortality risks for girls in the nuclear and intermediate family region. 
Moreover, the differences in mortality risks for girls between the number of sisters are 
statistically significant in the nuclear and intermediate region. For boys the number 
of sisters does not have a clear effect on child mortality risks (<1 percent). 

These first results suggest that resource dilution is gendered. In general, for 
boys the number of brothers and for girls the number of sisters increases mortality 
risks. Only in the stem family region does this hypothesis not hold. To investigate 
this further, mortality risks are calculated by gender and region for four different 
sibship compositions: no siblings present, only brothers present, only sisters pres-
ent, and both brothers and sisters present (Table 2.6). Previous results are con-
firmed, as mortality risks in all regions are higher for boys in families where there 
are only brothers and for girls where there are only sisters. In addition, for the 
Netherlands as a whole, for boys in the nuclear family region and for girls in the 
intermediate family region the differences in mortality risks are statistically signif-
icant between the defined sibling sets. The lowest mortality risks are found for 
children who are born in a household without any siblings or where there are only 
siblings of the opposite sex. 

33 To be able to construct Tables 2.4, 2.5 and 2.6, Kaplan-Meijer analyses were carried out for each gender (boys and 

girls) in each region (the Netherlands as a whole, nuclear family region, intermediate family region and stem fam-

ily region), which resulted in 24 different Kaplan-Meier survival analyses. For example, the first column in Table 

2.4 is based on the Kaplan-Meier survival analysis of the number of brothers for boys in the Netherlands. Five 

different categories are compared with each other (0, 1, 2, 3, 4+ brothers) and the statistical significance of these 

differences is tested using a log-rank test. To be able to present the most important conclusions in a comprehen-

sive way, the probability at the end of the observation is included instead of all information, as the goal of these 

univariate analyses is to get a first impression of possible influences. The disadvantage is that no information is 

presented on the time-dependence of the process. In general, the differences are small in the first months and 

increase during the period of observation, which suggests that the number of siblings was more important for 

child mortality risks. See Figures A2.1, A2.2 and A2.3 in the Appendix for the Kaplan-Meier survival curves. 
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In summary, the univariate analyses demonstrate sex composition effects on 
mortality risks as children who have siblings of the opposite sex are better off com-
pared to those with same-sex siblings. This may suggest that parents might have 
been consciously aiming for gender balance, which could be explained by the need 
for children of each sex because of diverse gender roles within the household, as is 
argued by the literature. As already mentioned, girls had to do more household 
chores in general and contributed to specific tasks like making cheese, while boys 
had more options to work outside the household. In addition, these results indicate 
that resource dilution played a role, since having no siblings resulted in lower mor-
tality risks. Still, there might be confounding variables that explain these results. 
Moreover, the number and composition of the sibling set is modelled at the moment 
the research person is born, and is therefore not followed over time. To be able to 
look in more detail, and to take changing sibling composition into account, the next 
section investigates the same sibling effects in multivariate event history Cox pro-
portional hazard models with time-varying variables for the number of siblings.

2.5.2 Cox proportional hazard models 

The influence of the number of brothers and sisters on male and female neonatal 
(0-1 month), post-neonatal (1-12 months) and child (13-60 months) mortality 
risks in the Netherlands is explored in different models (Table 2.7, 2.8 and 2.9).  
A first general observation is that the direction of the effect of all control variables 
on mortality risks is as expected and in line with earlier research and the results of 
Kok et al. (2011). In the first model, the number of brothers and sisters is included 
together with endogenous indicators of infant health: birth intervals, mother’s age 
and whether a previous sibling dies. Being the firstborn child or having a shorter 
birth interval than 16 months was associated with higher mortality risks, while 
having a longer birth interval than 24 months led to lower mortality risks com-
pared to having a birth interval between 16 and 24 months. Having a mother below 

Table 2.3 Mortality risks of infants and children in the Netherlands as a whole and the selected family 

system regions divided by gender and age category of the research person at birth (1863-1910)

Months The Netherlands Nuclear Intermediate Stem 

Boys Girls Boys Girls Boys Girls Boys Girls

0-1 0.023 0.018 0.022 0.017 0.025 0.020 0.025 0.020

1-12 0.164 0.134 0.166 0.136 0.177 0.152 0.140 0.107

13-60 0.100 0.097 0.101 0.097 0.100 0.087 0.102 0.110

0-60 0.264 0.231 0.267 0.233 0.277 0.239 0.242 0.217
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Total 
brothers

The Netherlands Nuclear Intermediate Stem 

Boys Girls Boys Girls Boys Girls Boys Girls

0 0.250 0.229 0.253 0.229 0.255 0.234 0.236 0.223

1 0.271 0.228 0.269 0.235 0.302 0.240 0.233 0.192

2 0.289 0.252 0.296 0.242 0.286 0.268 0.280 0.266

3 0.269 0.236 0.274 0.250 0.274 0.243 0.245 0.186

4+ 0.278 0.203 0.298 0.210 0.271 0.195 0.238 0.200

Log-rank 
test chi2 10.4 6.7 7 1.9 5 3.9 2.4 5.7

Pr > chi2 0.034 0.155 0.137 0.750 0.288 0.413 0.665 0.219

Table 2.4 Mortality risks of children (0-60 months) in the Netherlands as a whole and the selected 

family system regions, grouped by the number of brothers and gender of the research person at birth 

(1863-1910)

Total 
sisters

The Netherlands Nuclear Intermediate Stem

Boys Girls Boys Girls Boys Girls Boys Girls

0 0.263 0.218 0.269 0.222 0.259 0.213 0.251 0.214

1 0.268 0.243 0.272 0.232 0.278 0.279 0.246 0.222

2 0.271 0.244 0.264 0.267 0.314 0.228 0.225 0.205

3 0.259 0.249 0.277 0.270 0.285 0.231 0.184 0.230

4+ 0.246 0.220 0.219 0.191 0.263 0.255 0.293 0.229

Log-rank 
test chi2 1.8 7.3 4 12.1 5.5 10.5 6.2 0.6

Pr > chi2 0.770 0.069 0.400 0.017 0.237 0.033 0.185 0.965

Table 2.5 Mortality risks of children (0-60 months) in the Netherlands as a whole and the selected 

family system regions, grouped by the number of sisters and gender of the research person at birth 

(1863-1910) 

Sibling set
The Netherlands Nuclear Intermediate Stem 

Boys Girls Boys* Girls Boys Girls Boys Girls

No siblings 0.246 0.214 0.252 0.221 0.235 0.196 0.242 0.213

Only 
brothers 0.292 0.226 0.301 0.225 0.288 0.236 0.271 0.216

Only 
sisters 0.256 0.255 0.256 0.246 0.281 0.283 0.226 0.244

Mix 0.270 0.237 0.270 0.243 0.290 0.245 0.238 0.208

Log-rank 
test chi2 12.3 10.1 7.9 3.1 6 10.6 2.2 1.5

Pr > chi2 0.006 0.017 0.049 0.374 0.111 0.014 0.524 0.674

Table 2.6 Mortality risks of children (0-60 months) in the Netherlands as a whole and the selected 

family system regions, grouped by sibling set composition and gender of the research person at birth 

(1863-1910)
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the age of 20 or over 35 years old also increased mortality risks. The effect of birth 
interval and mother’s age suggests that maternal depletion played a role, but that it 
affected boys more than girls. This is as expected because of the different biological 
resistance of males and females to illness, with girls having a stronger immune 
response to infection during the first year of life (Conde-Agudelo et al. 2012;  
Engelen and Wolf 2011; Kozuki and Walker 2013; Winkvist, Rasmussen, and Habicht 
1992). When a previous sibling died as an infant, this had an increased effect on the 
mortality risks of infant girls and boys, although this result is not statistically sig-
nificant for neonatal mortality of boys. In summary, variables that act as an indica-
tor for maternal depletion or overall health of the household suggest that these 
determinants played a major role in determining infant and child mortality risks. 

In the second model, the occupation of the father and religious affiliation are 
also added to control for economic conditions and religious cultural norms and 
practices. Compared to the socio-economic group of children whose fathers were 
unskilled workers, children of fathers in the group comprising professionals and 
farmers had decreased post-neonatal and child mortality risks. Only for neonatal 
mortality was there no clear effect, except for children of farmers having higher 
neonatal mortality risks, which was only slightly statistically significant for boys. 
This suggests that available material resources and nutritional intake, including the 
amount, diversity and quality of food, only decreased mortality risks after the first 
month of life. Although the results of children’s religious affiliation does not pro-
vide a clear picture, it does show that post-neonatal and child mortality risks are 
higher for Catholic girls than liberal Protestant girls. Orthodox Protestant children 
also have higher post-neonatal mortality risks compared to liberal Protestant chil-
dren. Although other research finds similar effects, there is no consistent explana-
tion regarding specific childcare practices according to religion. The only exception 
is the lower mortality risk for Jews, which is not included as a separate category 
(Van den Boomen and Ekamper 2015; Van Poppel 1992). 

In the final model, indicators for the kind of family system, whether or not a 
place was urban, and the period are added to control for the time and place in which 
the research persons lived. In contrast to the findings of Kok et al. (2011), there are 
statistically significant mortality differences between the nuclear, intermediate and 
stem family regions. The effects are, however, reversed for different age categories: 
in the stem family region, neonatal mortality risks are lower for girls and boys, 
while child mortality risks are higher for girls. Moreover, for girls, child mortality 
risks are also higher in nuclear family regions. The reversed direction and media-
ting effect of gender may be the reason why this result was not found in earlier 
studies where child mortality was not divided into different age categories. Children 
living in cities had higher mortality risks than children living in rural areas after the 
first months of life. Lastly, a child in the period 1863-1885 experienced higher mor-
tality risks compared to children in the period 1885-1910, which corroborates with 
the decline in mortality starting in the nineteenth century (Van Poppel 2011). 

A second important observation can be made regarding the key variable of 
interest: the interpretation of the effect of the number of brothers and sisters stays 
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Table 2.7 Cox proportional-hazard models of neonatal infant mortality, grouped by gender in the 

Netherlands (1863-1910)

Sex Boys Boys Boys Girls Girls Girls

Model 1 2 3 1 2 3

Age in months 0-1 0-1 0-1 0-1 0-1 0-1

Variables            

# Older sisters (TVC) 0.934 0.935 0.942 0.874* 0.873* 0.873*

# Younger sisters (TVC)          

# Older brothers (TVC) 0.907* 0.908* 0.916* 0.974 0.973 0.974

# Younger brothers (TVC)          

Birth interval          

<16 months 1.956*** 1.957*** 1.949*** 2.060*** 2.033*** 2.036***

16-24 months Ref. Ref. Ref. Ref. Ref. Ref.

>24 months 0.829 0.833 0.824 0.780 0.792 0.792

First Born 1.219 1.231 1.213 1.288 1.308 1.292

Mother’s age          

<20 1.116 1.119 1.136 0.326 0.337 0.345

20-35 Ref. Ref. Ref. Ref. Ref. Ref.

>35 1.513*** 1.486*** 1.446*** 1.140 1.123 1.095

Previous sibling died as an infant          

No Ref. Ref. Ref. Ref. Ref. Ref.

Yes 1.016 1.033 1.017 1.246 1.248 1.234

Social economic status (occupation)        

Unskilled workers Ref. Ref. Ref. Ref.

Skilled workers 0.879 0.903 0.914 0.927

Professionals 0.765 0.781 1.013 1.032

Farmers 1.322+ 1.310+ 1.220 1.191

Unknown 0.867* 0.850 0.695+  0.677+

Religion      

Orthodox Protestant 1.124 1.109 1.354* 1.338+

Liberal Protestant Ref. Ref. Ref. Ref.

Catholic 1.027 1.054 1.129 1.092+

Other and Unknown 0.824 0.836   1.619* 1.617*

Urban      

No Ref. Ref.

Yes 0.899 0.962

Region    

Nuclear 1.082 0.885

Intermediate Ref. Ref.

Stem 0.984 0.952

Period    

<1885 Ref. Ref. 

>=1885 0.776** 0.826+

Note: Signif. codes:  * p < 0.05; ** p < 0.01; ***p < 0.001.
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mostly the same in all three models with different covariates. This indicates that 
the included factors were not mediating or confounding the effect of the number 
of children present, as for example might have been expected when households 
with a certain social-economic status or religion had more children. The neonatal 
mortality risks for boys were lower when more older sisters or brothers were pres-
ent, while for girls the same can be observed for the number of older sisters. Yet it 
is unlikely that altruism could already play a role at this age, since mortality in the 
first month of life is mostly the result of endogenous determinants. The presence 
of brothers and sisters demonstrates, in my opinion, that the research person is 
born in a healthier household because there are already other siblings alive. As is 
also well known, infant deaths tended to cluster in some families, while infant sur-
vivals clustered in others (Vandezande 2012; Van Dijk 2018). Still, it is striking that 
when a research person has same-sex siblings, differences in mortality risks are 
statistically significant. For post-neonatal mortality there are no statistical signifi-
cant results, except for higher mortality risks for girls having older sisters. In gen-
eral, these findings for infant mortality are not surprising, since support from or 
competition with siblings would still only play a small role due to the fact that 
infants were still being breastfed most of the time. 

The results for child mortality risks are the most interesting, because the num-
ber of older brothers has a negative effect on mortality risks, although this is only 
true for boys. The number of sisters had no significant influence on child mortality 
for boys and also for girls. The number of siblings of either sex seems to have no 
clear impact. These findings are confirmed in an interaction model that demon-
strated that only the number of brothers has a statistically significant negative effect 
on child mortality risks for boys (results available upon request). In addition, the 
same observation can be made when the analysis is performed for the different 
birth cohorts (Table 2.10). While for girls the effect of the number of brothers and 
sisters does not seem to have a clear trend, an increasing influence over time is vis-
ible for the influence of the number of brothers on boys’ mortality risks. In the 
cohorts of the 1860s and 1870s, the higher mortality risks of boys with one or more 
brothers is not statistically significant, but in the cohorts of the 1880s to 1900s it 
becomes statistically significant and also increases in strength. This indicates that 
when mortality declined and fertility also slowly declined, the number of brothers 
had a greater impact on mortality risks. It also corresponds to the idea that sex pref-
erences may have shifted over time due to economic development, the rise of the 
welfare state, and the changing value of children (Sandström and Vikström 2015). 

The results given above indicate again that resource dilution plays a role, but in 
a gendered way. The results, however, do differ from the univariate analysis in the 
sense that, after adding control variables, more same-sex siblings are not causing 
higher mortality risks for either boys or girls. Only when one or more brothers are 
present are higher mortality risks statistically significant for boys. To further inves-
tigate the conditional research model, the influence of the number of brothers and 
sisters on neonatal, post-neonatal and child mortality is examined in more detail 
by differentiating between nuclear, intermediate and stem family regions (Table 
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Sex Boys Boys Boys Girls Girls Girls

Model 1 2 3 1 2 3

Age in months 1-12 1-12 1-12 1-12 1-12 1-12

Variables            

# Older sisters (TVC) 0.964 0.963 0.966 1.051+ 1.053* 1.050+

# Younger sisters (TVC)          

# Older brothers (TVC) 1.010 1.012 1.014  0.981 0.985 0.986

# Younger brothers (TVC)          

Birth interval          

<16 months 1.676*** 1.677*** 1.681*** 1.344*** 1.359*** 1.354***

16-24 months Ref. Ref. Ref. Ref. Ref. Ref.

>24 months 0.692*** 0.689*** 0.684*** 0.672*** 0.670***  0.665***

First Born 0.954 0.953 0.933 0.951 0.955 0.941

Mother’s age          

<20 0.929 0.924 0.911 1.619+ 1.606+ 1.607+

20-35 Ref. Ref. Ref. Ref. Ref. Ref.

>35 1.345*** 1.351*** 1.314*** 1.283*** 1.284*** 1.258***

Previous sibling died as an infant          

No Ref. Ref. Ref. Ref. Ref. Ref.

Yes 1.287** 1.265** 1.232* 1.559*** 1.536*** 1.478***

Social economic status (occupation)        

Unskilled workers Ref. Ref. Ref. Ref.

Skilled workers 1.026 1.004 0.958 0.934

Professionals 0.873+ 0.857+ 0.769** 0.739**

Farmers 0.719*** 0.738** 0.662*** 0.691***

Unknown 0.961 0.902 0.921 0.879

Religion      

Orthodox Protestant 1.268*** 1.334*** 1.250** 1.295**

Liberal Protestant Ref. Ref. Ref. Ref.

Catholic 1.083 1.081 1.119+ 1.123+

Other and Unknown 1.147 1.143 1.022 1.000

Urban      

No Ref. Ref.

Yes 1.157* 1.138*

Region    

Nuclear 0.902 0.950

Intermediate Ref. Ref.

Stem 0.810** 0.742***

Period    

<1885 Ref. Ref. 

>=1885   0.685*** 0.722***

Note: Signif. codes:  * p < 0.05; ** p < 0.01; ***p < 0.001.

Table 2.8 Cox proportional-hazard models of postneonatal infant mortality, grouped by gender in the 

Netherlands (1863-1910)
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Table 2.9 Cox proportional-hazard models of child mortality (1-5 year), grouped by gender in the 

Netherlands (1863-1910)

Sex Boys Boys Boys Girls Girls Girls

Model 1 2 3 1 2 3

Age in months 13-60 13-60 13-60 13-60 13-60 13-60

Variables            

# Older sisters 0.933* 0.933* 0.949 0.992 0.992 1.009

# Younger sisters 0.972 0.966 0.984 0.987 0.983 1.015

# Older brothers 1.096** 1.099** 1.122*** 0.989 0.990 1.008

# Younger brothers 1.043 1.040 1.050 1.035 1.031 1.072

Birth interval          

<16 months 1.283* 1.297* 1.339*  0.920 0.924 0.963

16-24 months Ref. Ref. Ref. Ref. Ref. Ref.

>24 months 0.936 0.929 0.907 0.825+ 0.823+ 0.799*

First Born 1.208+ 1.200+ 1.193+ 0.807* 0.807* 0.815*

Mother’s age          

<20 1.102 1.074 1.053 0.888 0.883 0.949

20-35 Ref. Ref. Ref. Ref. Ref. Ref.

>35 1.353*** 1.359*** 1.297** 1.137 1.138 1.086

Previous sibling died as an infant          

No Ref. Ref. Ref. Ref. Ref. Ref.

Yes 1.037 1.028 1.001 1.054 1.045 1.014

Social economic status (occupation)          

Unskilled workers Ref. Ref. Ref. Ref.

Skilled workers 0.967 0.914 1.020 0.953

Professionals 0.701** 0.665*** 0.825+ 0.764*

Farmers 0.729* 0.748* 0.719* 0.728*

Unknown 1.017 0.913 1.036 0.935

Religion      

Orthodox Protestant 1.057 1.183 0.954 1.082

Liberal Protestant Ref. Ref. Ref. Ref.

Catholic 1.085 1.164+ 1.146+ 1.227*

Other and Unknown 1.072 1.077 0.925 0.915

Urban    

No Ref. Ref.

Yes 1.291*** 1.398***

Region    

Nuclear 1.168+ 1.231+

Intermediate Ref. Ref.

Stem     1.135 1.422***

Period      

<1885 Ref. Ref. 

>=1885 0.531*** 0.540***

Note: Signif. codes:  * p < 0.05; ** p < 0.01; ***p < 0.001.
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2.11). Nevertheless, because the number of research persons is lower in each model 
and all control variables are the same as those of the final model in Table 2.9, strong 
statistically significant results can hardly be expected. Still, similar results for neo-
natal and post-neonatal mortality risks are found (results available upon request).

For child mortality, the results show both similarity and difference between the 
three regions. In the nuclear family region, the same statistically significant results 
can be found as for the whole of the Netherlands: the presence of older brothers 
causes higher child mortality risks. In addition, boys with one or more younger 
brothers also have higher child mortality risks. The same observation can be made 
for the intermediate and stem family region when looking at the direction of the 
effect of the number of brothers, but only in the intermediate family region does 
the number of older brothers also cause significantly higher mortality risks. A dif-
ference in the child mortality risks for boys between the regions can be found in 
the effect of the number of younger sisters. These are lower for boys in the stem 
family region compared to the other regions. This could point to a beneficial effect 
of being a child with a lower birth order. Yet the results for child mortality risks for 
girls suggest that they experienced a difference in child mortality risks by region 
when having more brothers or sisters. In the nuclear family region, older sisters 
significantly increase child mortality risks for girls, while in other regions the effect 
is the opposite (although not statistically significant). This seems to suggest that in 
nuclear areas there is more resource dilution or competition when same-sex sib-
lings are present, as girls too are affected. However, an interaction model did not 
demonstrate any statistically significant differences for the number of brothers and 
sisters on child mortality risks between the regions. Yet the direction of the effects 
are in most cases similar, which may indicate that the number of observations is 
simply too low to draw real conclusions at this time.

Sex Boys Boys Boys Boys Boys Girls Girls Girls Girls Girls

Period 1860s 1870s 1880s 1890s 1900s 1860s 1870s 1880s 1890s 1900s

Age in months 13-60 13-60 13-60 13-60 13-60 13-60 13-60 13-60 13-60 13-60

Variables                    

# Older sisters 0.937 1.029 0.935 0.876+ 1.120 1.006  0.945 1.058 1.019 1.103

# Younger sisters 0.955 0.629+ 1.155 1.254 1.071 1.014 1.264 0.779 0.964 1.195

# Older brothers  1.071 1.108 1.147* 1.140+ 1.227* 0.991 1.041 0.875+ 1.113+ 1.134

# Younger brothers 1.088 0.857 1.068 1.032 1.586+ 1.148 0.943 1.163 1.030 1.235

Signif. codes: + p < 0.10; * p < 0.05; ** p < 0.01; ***p < 0.001 

Table 2.10 Cox proportional-hazard model (including all control variables) of child mortality grouped 

by gender and birth cohort in the Netherlands (1863-1910)
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2.6 Discussion and conclusion 

Research on the relationship between child mortality and household structure and 
organisation is moving from the general assumption of the resource dilution model 
to more nuanced views such as the conditional or gendered resource dilution 
model. The aim of this study was to connect these concepts and use them to exam-
ine the impact of the size and composition of the sibling set on infant and child 
mortality risks. By doing so, the position and gender of individuals within house-
hold hierarchies were examined in three different regions in the Netherlands during 
the period 1863-1910. These regions were chosen because they enable us to test the 
assumptions of the conditional and gendered resource dilution model: do different 
economic conditions and inheritance practices, even within a small country like the 
Netherlands, influence the way in which household resources are divided among 
children? In turn, these differences in family systems may also influence sibling 
relations to the extent that they shape inequality in survival chances. 

Since the research persons are scattered over a large area and a broad time 
period, not all results of this study are easy to understand. Moreover, there are 
problems with the interpretation of the results because of a lack of empirical infor-
mation on the different living conditions of boys and girls in general, but also for 
the different regions within the Netherlands. Nevertheless, it is clear that besides to 
socio-cultural factors, biological factors too shaped child mortality risks, especially 
for infants. The most important finding, however, was that for the Netherlands as 
a whole it seems that only boys were negatively influenced by the presence of older 
brothers regarding their child mortality risks. This is in line with results found in 
earlier studies that show that parents try to balance the number and gender com-
position of their children because of the need to fulfil specific gender roles within 

Sex Boys Boys Boys Girls Girls Girls

Age in months 13-60 13-60 13-60 13-60 13-60 13-60

Region Nuclear Intermediate Stem Nuclear Intermediate Stem

Variables

# Older sisters 0.935 0.990 0.925 1.087+ 0.928 0.949

# Younger sisters 1.100 1.161 0.563* 1.124 0.707 1.114

# Older brothers 1.114* 1.144* 1.115 1.051 0.983 0.926

# Younger brothers  1.243+ 0.998 0.687 1.089 0.887 0.926

Note: Signif. codes: + p < 0.10; * p < 0.05; ** p < 0.01; ***p < 0.001.

Table 2.11 Cox-proportional-hazard model (including all control variables) of child mortality, grouped 

by nuclear, intermediate and stem family area in the Netherlands (1863-1910)
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and outside the household (Chamarbagwala 2011; Muhuri and Preston 1991). A 
difference with these studies is that for the Netherlands boys only compete with 
boys, which supports the suggestion from a recent study that Dutch couples may 
actually have preferred girls over boys (Reher et al. 2017). They base their argu-
ment on the observation that the couples with no surviving girls primarily exhib-
ited increased birth intensities, suggesting a stronger tendency for preferring girls 
in the surviving sibling set. To explain this preference, the authors point to the idea 
that from the seventeenth and eighteenth centuries onwards the Dutch Republic 
provided more economic and social space for women than in other European soci-
eties, leading to their relatively more emancipated position (De Moor and Van 
Zanden 2010a; Van Poppel, Schellekens, and Walhout 2009). This better position 
could also be related to the importance of small-scale farming and a change in 
gender preferences, as argued earlier. 

A remaining question, however, is in what way the formulated hypotheses  
can explain the differences and similarities between the three regions within the 
Netherlands. Only in the nuclear family region did the number of same-sex sib-
lings have a negative impact on child mortality risks for both boys and girls. This is 
in line with other studies and follows the logic of a region in which parents are 
indifferent to gender and where most farms and industry are capital-intensive. In 
other words, both sons and daughters consumed household resources and brought 
in similar household resources, while the household only needed a limited number 
of children of each gender. The observation that both older and younger brothers 
caused higher mortality risks for boys suggests that there was much more compe-
tition for resources among sons and that the age of a male child’s brothers did not 
matter as much for them. In the intermediate family area something similar could 
be the case, but only the number of brothers causes higher mortality risks among 
boys. This is in line with the expectation that brothers are treated equally and 
therefore have to share resources in the egalitarian nuclear family. Moreover, the 
fact that older brothers in particular would cause higher mortality risks in the 
nuclear and intermediate region could be due to the bargaining power that they 
wielded because of the income they brought into the household. In contrast with 
the situation in the nuclear family area, in the stem family area the number of 
brothers and sisters did not have any statistically significant harmful effect on sur-
vival chances. This could be due to the fact that these households were more col-
lectively orientated and could still use the labour of their children. An additional 
daughter was always welcome, as she could offer a helping hand in the household. 
In addition, the neighbourhood and local community probably also played a more 
important intermediating role in childcare and development: it could act more as 
a kind of buffer, since neighbour relations were tight-knit because of the customary 
duty of noaberschap (neighbour help) (Bras and Van Tilburg 2007: 303-304). 

In summary, this study helps us to understand how inequality is created within 
the household and how it shapes individual life courses. Firstly, it has demonstrated 
the importance of including the number and gender of siblings in child mortality 
research. It can enrich our perspective on the determinants of well-being in general 
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and the processes of sibling competition and support in particular. Most studies 
only include birth order or sibling composition at birth, but this study has demon-
strated that it is important to incorporate changing household composition over 
time in future studies. Furthermore, it is crucial to use the number of siblings as a 
time-varying variable in order to be able to take the actual number and of the sib-
lings in the household into account, as the difference between the results of the 
univariate and Cox proportional hazard models have shown. Secondly, this study 
showed that sibship size and composition through resource dilution, even when 
both parents are alive, may have an important impact on children’s survival 
chances. This study has also tried to go one step further to be able to demonstrate 
that the exact influence of sibship size and composition depends on the specific 
economic conditions, cultural norms and practices, and family systems, as the con-
ditional resource dilution model suggests. Gender differences are confirmed and 
indications for regional differences are found which demonstrate that reality is 
more complex than the ‘simple’ resource dilution model suggests.

Nonetheless, this study has several limitations. Due to the use of the HSN – 
which is based on population registers – only siblings within the household could 
be taken into account. Siblings who were not officially living in the household are 
therefore not included in the analysis, although they may in fact dilute or contrib-
ute to the resources within the household. In addition, because of the setup of the 
HSN as a national sample, the number of observations remains limited for investi-
gating differences between the nuclear, intermediate and stem family region,  
particularly given that more research persons are included for the nuclear family 
system compared to the stem family region, reducing the statistical power of these 
analyses. Lastly, the differences in family systems within the Netherlands are rela-
tively small, while more extreme differences in family systems may be needed in 
order to produce more convincing results. Future studies could therefore overcome 
some of these limitations by studying countries or regions with more variation in 
family systems.
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Abstract

Many studies have neglected family 
processes that take place in more com-
plex households in non-Western societ-
ies, while the position in the sibling set 
of a given person in these societies may 
be an important factor for determining 
infant and child mortality risks. This 
chapter addresses the association of sib-
ling composition with infant and child 
mortality between the ages of zero and 
five in Taiwan in the period 1906-1945. 
Furthermore, the chapter takes into  
account regional differences that may 
affect the impact of the sibling compo-
sition on mortality risks. The Taiwan 
Historical Household Register Data-
base (THHRD) is analysed by using 
univariate and Cox proportional haz-
ard analyses. By doing so, the changing 
household composition over time is 
taken into account. The presence of sib-

lings close in age (younger or up to five 
years older) of either sex, and the pres-
ence of same-sex siblings in general, 
increased mortality risks for male and 
female infants and children. In addi-
tion, the presence of non-adopted and 
adopted sisters over the age of five de-
creased male infant mortality risks, 
while the presence of non-adopted 
brothers over the age of five decreased 
child mortality risks for girls. Limited 
regional differences in sibling effects 
are observed. The presence and gender 
of siblings is not the only important fac-
tor in resource dilution in terms of how 
it influences mortality risks. The age 
and adoption status of siblings seems to 
be just as important in determining 
whether siblings compete for similar 
resources or are actually able to provide 
support.

Keywords: Sibling effects; sibship size and composition; conditional and gendered 
resource dilution; infant mortality and child mortality; early twentieth-century Taiwan
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3.1 Introduction 

Most research investigating the influence of sibship size and composition on social 
and demographic outcomes is focused on Western societies. Moreover, these stud-
ies explain the association between the number and composition of the sibling set 
and social and demographic outcomes using the resource-dilution model, which 
neglects many of the family processes in larger extended households.34 Improve-
ments have been made by proposing adjustments to the resource dilution model 
which include contextual factors that may moderate the association between sib-
ship size and composition, such as social and cultural norms originating from 
long-standing gender regimes and family systems and (state) institutions that con-
tribute directly to the economic conditions of households (Gibbs, Workman, and 
Downey 2016; Kalmijn and Van de Werfhorst 2016; Riswick 2018b). Nevertheless, 
this conditional resource dilution model continues to emphasise competition, 
whereas cooperation may also be found in more collectively orientated societies 
(Kramer 2005, 2010). This is especially important to realise, as the historical con-
text, especially when looking at kinship, has been acknowledged to be different 
when comparing patriarchy and sex preferences in historical Western European 
and Asian families (Das Gupta 1999; Lynch 2011; Santos and Harrell 2017; Wolf 
2005). Patriarchy resulted in highly stratified households, with multiple overlap-
ping hierarchies causing inequality (Folbre 1986; Klep 2004; Wolf 1990), in which 
the position of a given person in the household, particularly with respect to his or 
her siblings, was an important determining factor of life course transitions (Camp-
bell and Lee 2004; Hsieh and Chuang 2005; Lee and Campbell 1997) and may also 
have resulted in different specific arrangements of tangible and intangible 
resources. Therefore, sibling competition very likely also varied with sibling age 
and gender composition, and not just with sibship size (Kramer, Veile, and Otáro-
la-Castillo 2016).

In order to better understand the impact of sibling position, this study will 
address the association of sibling composition on infant (between zero and one 
years) and child mortality (between one and five years) in Taiwan in the years 
1906-1945. Given how little is known about the connection between sibship con-
figuration in terms of age composition and survival chances, studying this connec-
tion advances the literature in both fields. On the one hand, examining how sib-
lings of different ages influence survival chances helps to shed light on the most 
extreme inequalities within the household: those which eventually result in death 
(Riswick 2018b; Sen 1998). In that sense, this study contributes to an under-inves-
tigated subject in child mortality research, especially for historical Asian societ-

34 More economic and evolutionary orientated studies also use the quality-quantity trade-off model, which is often 

connected to the principle of allocation and its implication for reproduction. In short, it departs from the 

assumption that, because time and resources are limited, mothers cannot both have more children and produce 

higher-quality offspring, measured by survivorship (Kramer 2010; Lawson and Borgerhoff Mulder 2016).
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ies.35 This is extremely important as overview studies looking into kin effects on 
mortality outcomes emphasise the positive and negative effects of kin by conclud-
ing that there is much variation in the ways in which relatives are helpful to the 
survival of children (Sear and Coall 2011; Sear and Mace 2008). In addition, the 
classical family decision model, which treats the family as if it is a unit with its own 
strategy, is too simplified to provide empirical predictions. In reality, family mem-
bers have common objectives as well as conflicting ones (Baud and Engelen 1997; 
Chu and Yu 2010; Engelen et al. 2004; Folbre 2008). Interactions between members 
of an enlarged family can broaden the scope of current empirical analysis to how 
non-Western families shaped life courses. This is important as children of both 
sexes often provide benefits to their parents in context-specific ways (Mattison et 
al. 2016). Siblings are, however, rarely studied in most research, which examines 
infant and child survival while also including the specific historical context. This 
study contributes to the overall literature on sibling effects by testing the resource 
dilution model as a conceptual framework on infant and child mortality in Taiwan, 
which it does by using longitudinal data and time-varying variables that take 
changing sibship composition into account by exploiting fixed effects multivariate 
event history models.

In the following section, theories and previous research findings on the resource 
dilution hypothesis are briefly presented, mostly focusing on Asia and health out-
comes. Next, hypotheses about mechanisms by which possible sibling effects influ-
enced infant and child mortality are formulated specifically for the Taiwanese his-
torical context. After the data, measurements and methods are introduced, the 
results of the descriptive statistics and the Cox proportional hazard models are 
discussed. The chapter concludes with a discussion on the interpretation of the 
influences of sibling composition on infant and child survival in Taiwan and offers 
suggestions for future research. 

3.2  Background: Competition and support  
between siblings in Asia 

Most research uses the resource dilution model to investigate the possible influ-
ences of siblings on all kinds of outcomes – but mostly educational attainment – by 
looking at the effects of family size, birth order, sibship size, sex and the age com-
position of the sibling set (Heer 1985; Steelman et al. 2002). The resource dilution 
model suggests that there is a negative relationship between any additional child 
and the amount of resources that any one child can obtain, since material and 
immaterial resources are finite. It provides a generalisable explanation for why 
children in larger families would fare worse in outcomes such as education, mar-

35 Because of the lack of data or under-registration, it is often not possible to study infant and young child 

mortality between zero and five years. See for example Dong et al. (2017) and Park, Han and Kye (2018).
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riage, health, and so on (Blake 1981; Downey 2001).36 While a lot of research finds 
negative associations between high birth order, large sibship size or composition, 
and different demographic outcomes using this model, it has increasingly become 
clear that negative associations are not present in all populations, for all outcomes, 
or in all time periods (Bras 2014: 14-15; Öberg 2017; Riswick and Engelen 2018). 

The innovation of the ‘conditional’ resource dilution model is to explain the 
variety of findings in empirical studies on sibship size and demographic outcomes 
by taking the specific context into account, while still following the general argu-
ment about additional siblings affecting the amount of resources that are diluted 
(Gibbs, Workman, and Downey 2016). Next to parents, kin, non-kin and commu-
nity or state-level social institutions can affect resource dilution by influencing the 
decision-making process and the total amount of resources available. This indi-
cates that deviations in child-rearing practices and the specific roles of siblings 
across time and place may cause different effects for sibship size and composition 
for different populations. Moreover, gender affects the distribution of resources 
and roles of siblings within households because of specific sex preferences and the 
inequalities resulting from them. Across societies, the gender composition of the 
sibling set may therefore lead to different effects on social and demographic out-
comes of boys and girls, in which the most extreme forms may be found in strongly 
patriarchal societies in which gender and generation play a crucial role (Kalmijn 
and Van de Werfhorst 2016; Santos and Harrell 2017). 

In general, a gendered resource dilution model implies that gender preferences 
are taken into account when allocating parental resources. In most societies this 
model implies that daughters are allocated fewer resources compared to boys 
because of customs of son preference. Thus, the presence of brothers will have the 
largest effect on the dilution of resources for both boys and girls because the num-
ber of sons in a family determines the actual division of resources if inheritance is 
equipartible (Kalmijn and Van de Werfhorst 2016; Parish and Willis 1993). Most 
studies that investigate contemporary populations and look at the impact of sibling 
composition on young girls’ health have observed that sibship size was positively 
associated with infant mortality (Knodel and Hermalin 1984) and that a child’s 
gender was key for child survival, depending on the gender of other siblings pres-
ent in the household (Bhargava 2003; Choe et al. 1995; Garg and Morduch 1998; 
Das Gupta 1987; Muhuri and Menken 1997; Sear et al. 2002). In Southeast Asia in 
particular, the existence of a brother mattered much less, but a greater number of 
sisters increased mortality rates for girls (Arnold, Choe, and Roy 1998; Das Gupta 
1997). The same was observed for contemporary rural China (Chen, Xie, and Liu 
2007; Li, Zhu, and Feldman 2004). Muhuri & Preston (1991) estimate that in Mat-
lab (Bangladesh) girls with older sisters faced a considerable disadvantage, explain-

36 There has been much research on the topic of sibling effects, but in different fields there are different 

dominating theories such as the quality-quantity trade-off in economics, and the parental investment theory in 

evolutionary biology/ecology. In this study, we tried to incorporate the main findings of these fields, although 

our discussion of the literature departs from the (conditional and gendered) resource dilution hypothesis. 
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ing a large part of the excess mortality among girls. Later-born boys were, however, 
also discriminated against when older brothers were present in the sibling group. 
Similar results are found for survival and other health outcomes, such as height, in 
India (Chamarbagwala 2011; Jayachandran et al. 2017; Pande 2003). In contrast, 
sibling set size influenced infant mortality for boys and not for girls in Indonesia, 
although this seems to be dependent on the location, as this result was significant 
only in the Highlands (Wahab et al. 2001). This indicates that, there being a strong 
son preference in most of Asia, this does not automatically lead to discrimination 
against girls. Instead, parents selectively discriminated against some children, usu-
ally those born later, more than others.

The importance of gender and age for survival is also shown by studies investi-
gating survival chances in historical Taiwan and China (Campbell and Lee 1996, 
2009; Choe et al. 1995). A recent study by Dong et al. (2017) investigates the effect 
of household composition and birth rank on male child mortality (aged between 
one and ten years) in northeast China (1789-1909), northeast Japan (1716-1870) 
and northern Taiwan (1906-1945). Results demonstrate that birth order itself had 
no effect, but interactions between birth order and specific kin show that there was 
differential parental investment: being a first or early-born boy was more benefi-
cial for survival than being born later. Another study by Park, Han, and Kye (2018) 
investigating child mortality (aged between one and five years) in a rural mid-twen-
tieth-century Korean village finds a stronger association between sibship size and 
child mortality among girls compared to boys. However, the implications for sib-
ling composition were different for boys and girls. Younger siblings increased mor-
tality among boys, while older siblings reduced it among girls. The latter demon-
strates that siblings could also have positive effects. In contrast, Lin (2013) finds 
that effects of same sex sibling order are the same for male and female infant mor-
tality risks in Taipei, Taiwan (1906-1935). A later study by Dong, Kurosu, and Lee 
(2019) finds consistent evidence that sibling effects are specific to gender and 
seniority in shaping child mortality (aged between one and fifteen years) in China 
and Japan.

In most of these studies, the birth order or total number of siblings is examined 
without taking the age of co-resident siblings into account. More evolutionary 
anthropological studies have demonstrated that the specific age of siblings, and 
cultural norms associated with them in a specific context, may be important in 
determining how siblings are rivals or helpers. Siblings of different ages can have 
different effects, and sibship size may not capture this (Lawson and Mace 2008, 
2011). In other words, variable ecological and demographic conditions may give 
rise to a number of pathways in which siblings compete for similar resources or are 
actually lowering the burden of childcare, domestic tasks and economic activities 
for mothers, which is often dependent upon their age (Kramer 2005, 2010). Since 
infants and older children require different time and energy investments, mothers 
are challenged to divide their time and attention between tasks. When resources 
were limited, as was often the case, more children did indeed lead to dilution of 
resources, especially when they were close in age (Lawson and Borgerhoff Mulder 
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2016). However, when siblings were not so close in age that they were competing 
for similar resources, they may actually have been a source of help, which is often 
overlooked in the literature (Kramer 2002). Children who were still young enough 
to receive childcare, food and resources from mothers and others often cared for 
their younger siblings and may have made food and labour transfers to older gen-
erations as well. Juveniles in many traditional societies therefore contributed to 
their own and their siblings’ needs from a young age. Moreover, children may be 
coerced or strongly urged to help, or punished for not cooperating. However, the 
time that children allocate to these activities varies widely across context and 
depends on the age and gender of potential helpers. In societies where parents did 
not limit their fertility, they more often opted for strategies of biased investment 
based on gender and age (Borgerhoff Mulder 1998; Kramer, Veile, and Otárola- 
Castillo 2016). 

In short, following the logic of resource dilution and family decision models, 
children with different household size and composition may have access to fewer 
or more resources. Common variants of economic theories of the household also 
imply that, in particular, the gender and age of a child’s siblings may determine 
differences in human capital allocations between siblings in the same household 
that are just as large as the differences between siblings from different households 
(Dunn and Plomin 1990). However, the implication that gender and age always 
have a specific effect on infant and child mortality risks seems unlikely, as the liter-
ature has shown that considerable variation in the effects of sibship size and com-
position even exists in Asia where most families are patrilocal and patrilineal in 
nature. Knowing the historical context – temporal and regional – seems therefore 
to be essential because household composition and organisation are connected to 
economic conditions and cultural practices which determine competition over 
resources on the basis of gender preferences and sibship size and composition. 
Norms and practices surrounding family and kinship within a certain region, 
which are often labelled as household systems, are important because of the ways 
in which they shape sibling relationships. Such household systems shape norms to 
which people relate and position themselves, as well as the type and kind of social 
control (Das Gupta 1997; Reher 1998; Skinner 1997; Therborn 2004; Todd 1985). 
By knowing the norms of a certain household system it becomes possible to 
hypothesise whether siblings are willing, or forced, to step in and help their siblings 
or whether they are mainly competitors for resources. Therefore, in the next sec-
tion, we will first discuss the historical context before formulating any hypotheses. 
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3.3 Historical context

3.3.1 Families in Taiwan during the Japanese colonial period 

During the period under study (1906-1945) Taiwan was occupied by the Japanese as 
a result of the First Sino-Japanese War. Economic development was the main goal of 
the Japanese government, with infrastructure and health care as its main drivers. Still, 
the intention of the Japanese colonial government was to achieve this in a way which 
was consonant with the culture, customs and economy of Taiwanese society. By 1905 
Taiwan as a whole was making a profit which resulted in more investments in roads, 
rail, education and health care (Manthorpe 2009). While most economic changes 
remained modest compared to the period after World War II, the emphasis on public 
health was beginning to affect the mortality rates from the 1920s onwards. Many 
tropical diseases were tackled and living standards improved, while a decrease in the 
number of early deaths led to the steady growth of the Taiwanese population (Barclay 
1954; Liu 2004b; Olds 2003). While some cultural practices, like foot binding and the 
selling of girls as servants, became forbidden, the Japanese colonial administration 
operated a strict system of ethnic segregation.37 Chen (1966: 1) pointed out that “var-
ious constructions carried out by colonizers do have influences upon their subject, 
but ways of daily life, family life, religion or folk belief, and the attitude of the people, 
etc. are not easy to change”. In other words, the importance of family continuity, the 
ideal of large households, and the agrarian society still remained (Wolf 1972).

The literature on Taiwanese families, like that on Chinese families, is very clear 
about the stratified structure and patriarchal hierarchy within the household, in 
which many Taiwanese lived in families based on the co-residence of adult broth-
ers. Brothers not only lived together, they also shared meals and other social activ-
ities; in other words, they pooled resources and offered mutual support (Nuckolls 
1993; Thornton and Lin 1994; Wang 1985; Wolf 1981). Parental authority was 
absolute during a person’s life as a result of virilocal marriage, in which the married 
couple lived with the husband’s father’s family.38 In these families, scholars argue, 
parental background, family composition, the gender of the child and his or her 
position among same-sex and different-sex siblings had a decisive influence on 
what parents, especially the father, decided regarding the life course of a particular 
child (Chu and Yu 2010; Wolf 2005). In addition, the authorities confirmed and 
strengthened the position of parents by establishing the authority of parents in 
legislation (Gates 1997). Only after marriage were children seen as adults, but even 
then they were still firmly under the control of parental authority. For example, 

37 For example, a marriage between a Japanese person and a Taiwanese person was only allowed after 1932. Only 

from 1942 onwards could a Taiwanese person take a Japanese name (Wolf 1972). At that time, Japanese 

residents in Taiwan had specific living areas and did not live among the Taiwanese.

38 It should be noted that uxorilocal marriages were also frequent in some areas, which meant that the husband in 

the relationship did not have a strong position. This was, however, not the norm and was mostly frowned upon 

(Li et al. 2019). Nevertheless, the father-in-law would be the one who held the most power. 
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most, if not all, of children’s earnings had to be surrendered to the family budget 
(Diamond 1969). Lastly, outside the family itself, patriarchal authority was sup-
ported by patrilineal extended kinship networks and male monopolies on public 
positions of power. Next to kinship networks and male monopolies, patrilineal 
inheritance and virilocal residence thus gave males both control of property and 
the opportunity for kin solidarity (Santos and Harrell 2017).

Next to seniority, gender is an important basis of differential parental investment 
within the Taiwanese family because descent and lineage were central to the defini-
tion of the family. The duty of a son towards his father not only extended past death 
itself by means of ancestor worship, but also included having sons himself to continue 
the family line. Sons were therefore important for the household since they were the 
ones whose membership of the family line extended throughout all stages of the life 
course. Conversely, daughters were not important for family continuity because they 
joined their husband’s household at marriage (Wolf 1972; Wolf and Huang 1980). In 
other words, sons could perform the function of ‘social reproduction’ of the family, 
causing women to be needed only for the ‘biological reproduction’ (Thornton and 
Lin 1994; Wolf 1976). This was also reflected in the status of men and women, as men 
were seen as superior to women. An old saying in Chinese society is “Women should 
obey the father before marriage, the husband after marriage, and the son after the 
husband’s death”. This resulted in differential parental investment in sons and daugh-
ters which is reflected in ethnographic studies looking at Taiwanese villages and 
households (Harrell 2014; Pasternak 1972, 1983; Wolf 1968b). References to female 
infanticide are sometimes made (King 2014; Olds 2006), but the differences in invest-
ments between little boys and little girls also demonstrate discrimination within the 
household in many other facets of daily life. For instance, when a boy was born, the 
new mother’s parents were informed by gifts such as rice, wine, and a chicken. When 
a girl was born, only rice was given. Another example is the length of the breastfeed-
ing period: generally, girls were weaned two months earlier than boys (Wolf 1968b, 
1972). Lastly, girls had to watch over their little brothers and could only eat when 
their brothers had eaten. These differences in social roles were part of the way in 
which Taiwanese parents raised their children (Olsen 1971, 1973, 1974; Wolf 1978). 
The consequence was that, “By age five most little girls have learned to step aside 
automatically for boys, at least when their parents are watching” (Wolf 1972: 66). 
Although, the preference was not to have too many girls, there was also the belief that 
having some young girls in the household was necessary for specific chores (Gallin 
1966; Gates 2005). One can therefore conclude that sons were preferred, but also that 
most families wanted at least one daughter if they could afford her (Wolf 1978). 

Looking closer at how the childhood of Taiwanese children is described gives 
further insight into the world in which these children lived, which reaffirms the 
importance of sibling seniority and gender, and the collective nature of the family. 
Infants were nursed for on average two years, or until a mother became pregnant 
again. From three years onwards they were already partly self-reliant: they fed 
themselves, ate apart from the adults, were toilet trained and were already weaned 
(Diamond 1969; Wolf 1978). Yet, the best foods at the table went to the adults, not 
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to the children. In addition, children were allowed out of the house, where they 
could play alone or with other toddlers, usually under the watchful eye of an older 
sibling. When children fought with each other this was seen as a very serious 
offence. Similarly, hitting or teasing younger siblings was strongly frowned upon. 
Care of younger siblings began around the age of five for both sexes, freeing the 
mother for other household tasks. Girls in particular would be assigned these roles, 
but boys without any sisters would also be expected to take them on. Since in general 
adults rarely played, joked or talked with children – unless it was to give instructions, 
make requests or lecture them – they mostly relied on each other, or on a grandpar-
ent, to talk about the things that happened to them during the day. It were also older 
siblings or grandparents who taught songs and who told tales to the younger chil-
dren. While older brothers take care of younger ones, younger brothers had to show 
respect to their older brothers. The early years of childhood were still pleasant ones 
for most children as they were free to roam the village, but work responsibilities 
began around age six. A variety of chores were considered appropriate, as Diamond 
(1969: 36) explains: “gathering firewood for the fire, tending the fire and cooking 
pot, sweeping the courtyard, carrying the baby outside, running errands to the store 
or stalls for the adults in the household”. Little girls, however, were given responsi-
bility earlier than boys and their activities were restricted to a greater extent (Gallin 
1966; Gates 2005).39 When children were around eleven years old, they were also 
able to take on jobs that brought in a small income. The belief was that the sooner a 
child could begin earning money, the better. This resulted in the constant reminder 
that being a wage earner is important (Diamond 1969). 

Although in Taiwan households were ideally based on the co-residence of adult 
brothers and collectively orientated, this does not mean that there were no conflicting 
interests of specific individuals that affected whether resources within the household 
were equally divided (Newell 1985; Sung 1981; Tang 1985). Fraternal solidarity man-
ifested itself as a sentiment in childhood, but the fact that inheritance was equally 
divided also meant that (married) male siblings exercised control over each other’s 
behaviour. The latter can be considered as their main motivation for solidarity 
(Cohen 1976: 195; Freedman 1966: 45-47). Yet, jural equality mainly describes the 
status of brothers, and does not necessarily describe the social relationships between 
them during childhood. Inequality may arise when looking at the life cycle of a 
household in which the needs of the household and specific individuals depend on 
the phases in the life courses of these individuals. For example, inequality in con-
sumption results from things like the sequence of marriage of brothers and the birth 
of other siblings, causing households to face different consumer requirements and 
resource production over time. Since each child enters the household at a particular 
moment, its individual life course is affected by the circumstances at that moment 
and by the decisions made by those who managed the family affairs. Furthermore, 
while married brothers had a motivation to keep the household together, the relation-

39 Gates (2014) even goes further in her work arguing that small girls could spin long before they were useful for other 

tasks, and that this may be the reason for why foot binding was common as it limited the physical freedom of girls. 
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ships between their wives are often described as hostile. For them, their own nuclear 
family was most important, which meant that a preferential treatment or unequal 
distribution of resources to others was always viewed as being at the expense of their 
own children (Harrell 2014; Wolf 1972). At this time, the mother-in-law (grand-
mother) was mostly responsible for upholding equality between the sisters-in-law 
within the household to prevent possible conflict (Cohen 1976). In short, it can be 
concluded that both conflict and cooperation were present in households, which 
determined household decision-making processes on how resources were allocated. 

3.3.2 Regional variation: Diversity in historical contexts

The cultural norms that defined Chinese household structures and family relations 
varied widely from region to region and even from town to town. Taiwan is no 
exception. Yet, the most extreme differences within the country can be found 
between northern and southern, and rural and urban Taiwan (Chuang and Wolf 
1995; Hsieh and Chuang 2005; Wolf and Gates 2005). In all areas, households tried 
to continue and strengthen the family line, an extended household was the ideal, 
the nature of the family was collective, parental authority was absolute, gender and 
seniority determined the position within the household, and infanticide and adop-
tion were options within the calculus of choice. Nonetheless, much regional varia-
tion existed, as economic conditions and cultural norms varied with regard to how 
common certain marriage practices were and to what extent urbanisation and 
modernisation changed daily life. In other words, these differences may also 
change the norms, beliefs, rights and obligations that determine how social rela-
tionships and kinship organisation were shaped.

A concrete example is the main difference in marriage patterns between north-
ern and southern Taiwan.40 Because of the frequency of minor marriages in northern 

40 Most marriages in Taiwan can be classified as belonging to one of three types: major, minor and uxorilocal. 

Marriages performed in the major fashion were probably most common in Chinese societies as this was the ‘proper’ 

way to marry. Another type of marriage was the minor form. In a minor marriage, a sim-pua, or little daughter-in-

law, would be adopted into the family at a very young age to be a future bride to a son of the couple adopting her. 

The main difference between a major and minor marriage was therefore the timing and the ceremonial complexity 

of the marriage, which also resulted in lower costs. The third and final form found was the uxorilocal marriage. 

While in most cases the daughter left her family to join her husband’s family, in this form of marriage the husband 

married into the bride’s (Wolf and Huang 1980). It is also hypothesised that the occurrence of minor marriage 

originated partly from the economic situation (Chuang and Wolf 1995). In northern Taiwan, marriage did not follow 

the major marriage pattern found in most Mandarin-speaking areas. The pattern that was found can be best 

characterised as one in which minor marriages tended to replace major marriages as the preferred form of 

marriage. This meant that between 30% and 50% of all marriages involved the adoption of young girls as a way to 

secure a future minor marriage. In central and southern Taiwan marriage was a radically different institution from 

that in northern Taiwan: between 65% and 95% of the marriages were major marriages. The difference in the 

frequency of minor marriages is even sharper, as the highest level that can be found in a village is only 15%. The 

frequency of uxorilocal marriages is on average almost the same in the south as in the north, around 12%. Yet, the 

distribution of this type of marriage was highly irregular, which may indicate that it was a local rather than a region-

al phenomenon (Chuang and Wolf 1995; Li et al. 2019; Lin, Yang, and Chuang 2014).



92 Chapter 3: The Impact of  Sibling Composition 
on Infant and Child Mortality in Taiwan, 1906-1945

Taiwan, in which a little daughter-in-law was adopted at a young age to marry the 
son in the household, the likelihood of being adopted out of the family was much 
higher (Riswick and Lin 2019). For daughters in particular the differences were 
greatest: for northern Taiwan the average ranged from 45% to 66%, while in south-
ern Taiwan it ranged from 12% to 17% of the girls being adopted out of the house-
hold before the age of fifteen. It is hypothesised that in northern Taiwan the 
demand for adopted daughters was much higher due to the minor marriage sys-
tem, indicating that giving away (unwanted) daughters was much easier and nor-
malised there. In other words, if resources were limited, households could choose 
to give away a daughter instead of allocating fewer resources to her. In that sense, 
the competition between siblings may have been less. However, at the same time, 
adopted daughters were also much more common in households in northern  
Taiwan. There is little knowledge concerning how adopted girls differ from 
non-adopted girls with regard to the allocation of resources, but it can be argued 
that adopted children in general may also compete for similar resources when they 
are close in age to non-adopted children. This is all in contrast to southern Taiwan, 
where female adoption was much more limited. Girls were seen as part of the 
labour force, and in turn the competition of older sisters may have been more 
severe. Moreover, as adoption was much less common and occurred at later ages, 
adopted children might be given similar, or even more, resources compared to 
natural children, since they were needed within the adopting household for their 
labour. Therefore we hypothesised that female child mortality risks might be influ-
enced more by sisters in southern Taiwan, while adopted sisters may affect survival 
more in northern Taiwan. For adopted boys we do not expect differences as in both 
regions they normally required much effort and resources to acquire because of 
their labour and importance for the family line. In turn, they may be valued much 
more. Their presence may therefore cause a reallocation of resources that nega-
tively affected other children. 

A second example is provided by the regions of Taodaocheng and Mengjia, 
which were small port towns that grew into Taipei City in the nineteenth century. 
These are the oldest and most commercialised parts of the city. Residences of the 
people living here varied in size from mansions to warrens of tiny rented rooms, 
and the economies of these places mainly focused on small-scale production and 
commerce, mainly relating to tea. As the tea trade flourished, it affected Taipei’s 
social structure, as women and children were no longer restricted to labour within 
their households, but instead had the opportunity to earn wages picking and sort-
ing tea for the tea companies. Many women were also employed in prostitution and 
handicraft industries. In short, Taipei offered subsistence careers for women other 
than marriage, which were most often not available in other more rural areas 
(Gates 1987; Lin 2011, 2013). This even resulted in very low urban marriage rates 
(Barclay 1954). These low marriage rates were, however, most likely not the result 
of women themselves taking advantage of employment opportunities. Parents used 
their authority to delay or avoid daughters’ marriage so they could make money 
from their wage labour. In other words, urban parents used their authority over 
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their children differently from rural parents because other employment opportu-
nities were available in Taipei, causing them to put their children to other uses 
(Engelen and Wolf 2006; Gates 1997; Wolf and Gates 2005). It may therefore also 
suggest that in Taipei older siblings, including sisters, may have competed more for 
resources within the household as parents perceived them as valuable because of 
the income they brought into the family.

3.3.3  Hypotheses

Based on the assumption that household resource availability affects mortality, the 
resource dilution hypothesis predicts that, for both boys and girls, sibship size will 
be negatively associated with survival chances. Yet, we depart from the assumption 
– which is in line with the discussed recent studies and the historical context – that, 
on account of existing cultural norms with regard to gender, sibship characteristics 
will be associated with boys’ and girls’ survival chances differently. Three hypothe-
ses are therefore formulated: 
• H1: Due to the patriarchal kinship system, it is more likely that house-

hold resources would be used to raise healthy sons, while daughters 
would suffer as a consequence. This should result in the situation that 
having older brothers will have negative effects for boys and girls on 
infant and child mortality risks. However, if children mostly compete 
with same-sex siblings, the effect of having brothers present should be 
stronger for boys, while having sisters present should be stronger for 
girls. 

• H2: Siblings who are close in age and are co-resident are competing for 
the similar resources. They may therefore have a stronger negative effect 
on survival chances as older siblings may claim different resources and 
in turn have no effect on survival. Moreover, if siblings are much older 
and can help to alleviate the childcare burden or help with economic 
activities, having sisters or brothers may be beneficial for boys because 
they can (be forced to) provide care and support. 

• H3: There might be regional differences because of different roles of 
adopted and non-adopted siblings. Firstly, having sisters may have 
stronger negative effects for girls in rural southern Taiwan because in 
northern Taiwan parents could easily adopt out an unwanted daughter. 
At the same time, since having an adopted daughter was common in 
northern Taiwan, their effect may be different compared to southern 
Taiwan. Secondly, in Taipei older siblings, including sisters, may com-
pete more for resources within the household.
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3.4 Data, measurements, and methods

For this study the Taiwanese Historical Household Register Database (THHRD) is 
used. The information in this database comes from the household registry system 
which was in place during the Japanese occupation (1895-1945). This system orig-
inated in the old Chinese practice of mutual family responsibility, but differed from 
it in several ways. Not only did the Japanese combine it with a police system that 
did not tolerate any corruption of low-level officials, but they also put more effort 
into maintaining the registration system, over which they were able to exercise 
greater supervision by means of their police force (Lin and Tseng 2014). From the 
head of the family to the village chief, everyone was responsible for providing accu-
rate information. If information was incorrect or incomplete, family elders could 
be placed under arrest and eventually be publicly punished. Even when a family 
moved, their register would only be closed when a confirmation from another dis-
trict was received (Chen 1975; Manthorpe 2009; Wolf and Huang 1980). 

The registration system covered almost the whole of Taiwan, but only a small 
sample of communities has been digitised so far (see Figure 3.1). The sample of the 
THHRD for this study consists of all children who were born between 1906 and 
1940 from the research areas of Mengjia and Taodaocheng (1), Zhubei (4), Beipu (5), 
Emei (6), Guanxi (7), Danei (13), Jibei (14), Donggang (15), and Jiuru (16). These 
research areas were made available by the Program for Historical Demography at 
Academia Sinica for this study. They are located in northern and southern Taiwan, 
and make it possible to study urban and rural differences. It is important to note that 
all children from each household born between 1906 and 1940 are included in this 
study, which means that these observations are clustered within households. A fur-
ther selection was made by only including non-adopted children who can be 
observed from birth onwards. This is important because adoption may influence 
survival chances as well, and therefore children who were given away for adoption 
were censored after adoption. Research focusing specifically on the mortality of 
adopted children are part of chapter five, because siblings may play a very different 
role for adopted siblings, and adoption also affects mortality risks (Mattison et al. 
2015, 2018). 

The THHRD provides basic information for children on their address, the cir-
cumstances under which the head of the family acquired this position, relation to 
the household head, date of birth, date of death, date and reason of departure from 
the household, ethnicity, whether parents were opium addicts, whether a mother 
had bound feet, and so on. By using this method of registration, name, sex, date of 
birth, father’s name, mother’s name and same-sex sibling order provide unique 
identities for all individuals in the registers. Moreover, for all events the exact date 
was recorded. One can therefore investigate the influence of changing household 
composition throughout an individual’s life course on demographic outcomes. It is 
important for this study that the dynamic composition of the sibling set on child 
mortality outcomes can also be studied (Dong et al. 2015; Wolf and Huang 1980). 
The ability to follow individuals on a day-to-day basis is key, since what matters for 
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competition and support is not the 
biological birth placement, but the 
presence of siblings in the house-
hold during the period of parental 
investment. In a pre-transitional 
society, the biological birth order 
and actual birth order within a 
household differed greatly due to 
high mortality, adoption, marriage, 
and migration. Neglecting this 
changing composition of the 
household has led to shortcomings 
in previous studies, but by using 
reliable longitudinal datasets from 
the THHRD this problem is solved. 
This is a major strength of the cur-
rent study. Nevertheless, it must be 
noted that non-resident siblings 
could also contribute to the house-
hold, but these cannot be taken 
into account because of data lim-
itations. 

To analyse all data, methods 
appropriate for the statistical anal-
ysis of quantitative life course data 
are used. The univariate analysis is 
carried out by employing Kaplan-
Meier survival curves, while event 
history Cox proportional hazard 
models can analyse mortality risks 
by taking time and control vari-
ables into account (Broström 2012). Observation time begins with the birth of a 
child and ends when the child dies (failure event) before his or her fifth birthday. 
All remaining children (which are research persons) are censored on their fifth 
birthday. Fixed effects Cox proportional hazard models are estimated, which are 
stratified at the family level (following Fox et al. 2017).41 By doing so, a within-fam-
ily approach is employed to account for unobserved family characteristics. It allows 
each family to have their own individual baseline function and therefore differs in 
the sense that it uses the variation within, but not between, families. Between-fam-
ily heterogeneity, such as genetic traits, shared environment, different parental 
preferences and investment strategies between siblings, from different families can 

41 Cox proportional hazard models without fixed effects are also calculated; these can be found in the Appendix 

(Table A3.1) to be able to demonstrate the differences and similarities between the two models. 

Figure 3.1 Map of Taiwan and the research sites 

available in the THHRD

The research sites selected for this study are: Meng-jia & 
Tao-dao-cheng (1), Zhubei (4), Beipu (5), Emei (6), Guanxi (7), 
Danei (13), Jibei (14), Donggang (15), and Jiuru (16).  
Source: Program for Historical Demography, Research Center 
for Humanities and Social Sciences, Academia Sinica.
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be account for in these models. Probability values of less than 0.05 are assumed to 
represent statistical significance.42

The main variables of interest are the presence of adopted and non-adopted 
brothers and sisters in different age categories as co-residents in the household on 
child mortality risks. Siblings are defined as having the same father or mother as 
the research person, while adopted siblings are defined as having been adopted by 
the biological father or mother of the research person. It is important to note that 
the presence of co-resident siblings is treated as a time-varying covariate. This 
accommodates the fact that siblings could move in and out of the household while 
the index child was growing up. Based on the assumption that the age of the pres-
ent siblings may be of importance for the allocation of certain resources (following 
Kippen and Walters (2012)), co-resident siblings close in age (younger or up to five 
years older) may compete for similar resources, while co-resident siblings more 
than five years older may compete for other resources and may even offer sup-
port.43 The presence of siblings is therefore divided into two age categories com-
pared to the age of the research person. Gender and adoption are also included by 
explicitly looking at the presence of adopted and non-adopted brothers and sisters 
in each age category. Lastly, the kin that have the most important influence on 
child mortality according to the literature – namely the presence of co-resident 
parents and grandparents – are also included as time-varying variables (Sear and 
Mace 2008). 

Control variables are included in the models because they may be correlated 
with both the dependent outcome and sibling formation, and also in order to 
exclude mediating or confounding factors. Birth intervals and mother’s age are 
included to control for general biologically determined infant and child health. 
Short birth intervals or high mother’s age may cause maternal depletion that 
increases mortality risks. In addition, they may also reflect availability and experi-
ence in caregiving (Conde-Agudelo, Rosas-Bermúdez, and Kafury-Goeta 2007; 
Engelen and Wolf 2011; Winkvist, Rasmussen, and Habicht 1992). The time period 
is added to control for the time in which the research persons lived. Separate anal-
yses are carried out for infant (0–12 months) and young child mortality (12–60 
months), because the interaction of endogenous and exogenous mortality determi-
nants changes throughout childhood and covariates are thus likely to have differ-
ent effects during each of these age categories.

The summary statistics of all variables – measured at the moment when the 
research persons were born – are presented in Table 3.1. It demonstrates that at 
birth most parents were alive, in half of the cases a grandmother or grandfather 

42 Diagnostics were run to check whether all assumptions were met and adjusted accordingly when needed. In 

most cases the variables were not violating the proportional hazard assumption, and when the assumptions 

were not fully met other models were run with time interactions. These models confirmed the same qualitative 

conclusions and were in line with the results presented.

43 This division is made based on the idea that although older children may also compete for resources, these are 

not the same resources young children need. In other words, the nature of the competition changes. 
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N % Dies %

Sex 

Male 27182 51.58 4665 17.16

Female 25490 48.37 5767 22.62

Brothers 5 years older present

No 31096 59.01 6289 20.22

Yes 21599 40.99 4149 19.21

Brothers up to 5 years older present

No 34810 66.06 6879 19.76

Yes 17885 33.94 3559 19.90

Adopted brothers 5 years older present

No 51737 98.18 10261 19.83

Yes 958 1.82 177 18.48

Adopted brothers up to 5 years older present

No 52227 99.11 10323 19.77

Yes 467 0.89 115 24.63

Sisters 5 years older present

No 37427 71.03 7365 19.68

Yes 15268 28.97 3073 20.13

Sisters up to 5 years older present

No 37860 71.85 7543 19.92

Yes 14835 28.15 2895 19.51

Adopted sisters 5 years older present

No 31548 59.87 6244 19.79

Yes 21147 40.13 4194 19.83

Adopted sisters up to 5 years older present

No 48437 91.92 9573 19.76

Yes 4258 8.08 865 20.31

Mother present 

No 346 0.66 84 24.28

Yes 52349 99.34 10354 19.78

Father present

No 2635 5.00 592 22.47

Yes 50060 95.00 9846 19.67

Grandfather present

No 31534 59.84 6508 20.64

Yes 21161 40.16 3930 18.57

Grandmother present

No 27775 52.71 5773 20.78

Yes 24920 47.29 4665 18.72

Note: the percentage of deaths is calculated from the total number of research persons. This means that mortality 
is underestimated, as research persons can also move out, which causes the persons-years at risk to be lower. This is 
taken into account in the calculation in the next section. 

Table 3.1 Description of the variables at the time of birth of the research persons (1906–1940)

N % Dies %

Birth interval

< 16 months 2887 5.48 1385 47.97

16-24 months 6769 12.85 746 11.02

> 24 months 31657 60.08 6022 19.02

First born 11140 21.14 2243 20.13

Mother’s age at birth 

< 20 10891 20.67 2086 19.15

20-35 22622 42.93 4446 19.65

> 35 12568 23.85 2540 20.21

Unknown 6591 12.51 1360 20.63

Occupation head of the household 

Farmers 34616 65.69 6534 18.88

Low 8148 15.46 1860 22.83

High 6809 12.92 1471 21.60

Unknown 3099 5.88 567 18.30

Ethnicity

Hokkien 12768 24.24 3189 24.97

Hakka 30545 57.99 5304 17.36

Other 9359 17.76 1939 20.71

Region

Zhubei 7660 14.54 1381 18.03

Beipu 8461 16.06 1236 14.61

Emei 4547 8.63 581 12.78

Guanxi 14877 28.23 2239 15.05

Danei 7013 13.31 1489 21.23

Jibei 1297 2.46 418 32.23

Donggang 2515 4.77 533 21.19

Jiuru 2216 4.21 441 19.90

Mengjia 2320 4.40 387 16.68

Taodaocheng 1789 3.40 325 18.17

Period

1906-1925 28343 53.79 5768 20.35

1926-1945 24329 46.17 4664 19.17

Total 52695 100.00 10438 19.08
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was present, and birth intervals were long. Hakka is the largest ethnic majority in 
our sample and the head of most families was a farmer or an unskilled worker. The 
research persons are evenly distributed across the time periods, although this is not 
the case for the regions under study. 

3.5 Results

3.5.1 Univariate analyses

Previous studies have shown that mortality risks differ between place and time in 
the studied regions in Taiwan (Shepherd 2011). Therefore, to gain an understand-
ing of the differences of the mortality levels in the regions under study, child mor-
tality risks are calculated first (Table 3.2). For the whole of Taiwan about 15% of 
boys and 13% of girls died before age one. Thereafter, 7% of boys and 9% of girls 
would die before reaching their fifth birthday. In all regions, boys experienced 
higher mortality risks than girls, which confirms earlier studies that demonstrate 
that boys are more vulnerable at younger ages because of a biological disadvantage. 
Neonatal infant mortality risks for boys are almost the same. This offers a second 
indication of their natural disadvantage, although in the urban areas in northern 
Taiwan male and female infant mortality risks are roughly the same. In general the 
mortality risks of children are lower in northern compared to southern Taiwan. 
This is in line with earlier observations of mortality differences in Taiwan, as the 
northern region was more developed and was slightly wealthier compared to the 
southern region (Barclay 1954; Engelen, Shepherd, and Yang 2011). 

To obtain insight into the mortality risks of children with diverse sets of adopted 
and non-adopted children in different ages categories, child mortality risks until 
age five are analysed for newborn children. We present mortality risks after five 
years for the number of brothers and number of sisters at birth who were aged 
between zero and five years old and older than five years in the selected research 
sites in Taiwan. This makes it possible to obtain, even at this stage, a first indication 
of whether having similar aged brothers or sisters is associated with higher mortal-
ity risks, and whether having siblings who are older is associated with similar or 
lower mortality risks. In addition, a difference is shown between non-adopted 
(Table 3.3) and adopted (Table 3.4) siblings in these age categories.44 For boys, 

44 To be able to construct Tables 3.3 and 3.4, Kaplan-Meijer analyses were carried out for each gender (boys and 

girls) for the number of non-adopted and adopted siblings co-resident in the household, which resulted in 16 

different Kaplan-Meier survival analyses. For example, the first column in Table 3.3 is based on the Kaplan-Meier 

survival analysis of the number of non-adopted brothers up to five years older for boys. Three different 

categories are compared with each other (0, 1, 2+ brothers) and the statistical significance of these differences is 

tested using a log-rank test. To be able to present the most important conclusions in a comprehensive way, the 

probability at the end of the observation (at age five) is included instead of all information, as the goal of these 

univariate analyses is to get a first impression of possible influences. The disadvantage is that no information is 

presented on the time-dependence of the process.
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Taiwan Northern  
rural Taiwan

Southern 
rural Taiwan

Northern 
urban Taiwan

Months Boys Girls Boys Girls Boys Girls Boys Girls

0-1 0.062 0.043 0.062 0.039 0.068 0.049 0.048 0.056

1-12 0.086 0.082 0.079 0.076 0.103 0.095 0.091 0.084

12-60 0.073 0.088 0.059 0.074 0.107 0.120 0.075 0.070

0-60 0.221 0.213 0.200 0.189 0.278 0.264 0.214 0.210

Table 3.2 Mortality risks of infants and children until age five in Taiwan by region, gender and age 

category for newborn children (1906–1945)

Boys Girls

Brothers< 
5 years 

old

Brothers > 
5 years 

old

Sisters 
< 5 years 

old

Sisters 
> 5 years 

old

Brothers< 
5 years 

old

Brothers > 
5 years 

old

Sisters 
< 5 years 

old

Sisters 
> 5 years 

old

0 0.220 0.221 0.219 0.223 0.212 0.213 0.213 0.213

1+ 0.301 0.221 0.237 0.208 0.259 0.175 0.212 0.211

Ch2 8.9 0 4.5 3.6 1.4 2.3 0.2 0

p-value 0.00 0.90 0.03 0.06 0.20 0.10 0.70 0.90

Table 3.4 Mortality risks of children in Taiwan by the number of adopted siblings in different age 

groups and by gender at age five for newborn children (1906–1940)

Boys Girls

Brothers< 
5 years 

old

Brothers > 
5 years 

old

Sisters 
< 5 years 

old

Sisters 
> 5 years 

old

Brothers< 
5 years 

old

Brothers > 
5 years 

old

Sisters 
< 5 years 

old

Sisters 
> 5 years 

old

0 0.219 0.223 0.222 0.222 0.208 0.214 0.214 0.207

1 0.222 0.221 0.218 0.215 0.219 0.221 0.209 0.225

2+ 0.243 0.213 0.224 0.221 0.245 0.199 0.229 0.234

Ch2 3.3 2.3 0.6 1.7 4.1 4.9 3.4 10

p-value 0.20 0.30 0.80 0.40 0.10 0.07 0.10 0.01

Table 3.3 Mortality risks of children in Taiwan by the number of siblings in different age groups and by 

gender at age five for newborn children (1906–1940)



100 Chapter 3: The Impact of  Sibling Composition 
on Infant and Child Mortality in Taiwan, 1906-1945

there seem to be no clear differences in mortality risks of the number of young or 
old non-adopted brothers or sisters in all age categories, but for having adopted 
siblings some statistically significant effects are observed for boys. Having adopted 
sisters aged five years or older, compared to having none, decreased mortality risks 
at age five (about 1.5%). In contrast, boys who have one young adopted brother or 
sister had increased mortality risks at age five (about 8% and 2%) compared to 
those who had none. For girls there do seem to be differences in mortality risks at 
age five for the number of non-adopted sisters and brothers aged between zero and 
five years old. In particular, having two or more siblings compared to none 
increased mortality risks at age five (between 3% and 5%). In addition, having sis-
ters more than five years older also increased mortality risks at age five (about 2%), 
while having older (non-adopted and adopted) brothers decreased mortality risks 
(between 2% and 4%).

These univariate results demonstrate that the position of one’s siblings was 
important for determining child mortality risks up to age five. However, the exact 
influence of differences in resource allocation seems to be complex, as they are 
dependent on the age, gender and adoption status of the present siblings. While for 
boys differences in mortality risks are observed for the number of adopted broth-
ers, for girls there are also differences for non-adopted siblings. The presence of 
older siblings can also lead to lower mortality risks. Still, there might be confound-
ing variables that explain these results. Moreover, the number and composition of 
the sibling set is modelled at the moment children are born, and is therefore not 
followed over time. To be able to look in more detail, and to take changing sibling 
composition into account, the next section investigates sibling effects in fixed 
effect event history Cox proportional hazard models, with time-varying variables 
for the presence of specific household members.

3.5.2 Cox proportional hazard models

The family-fixed effects Cox proportional hazard models in Table 3.5 show that for 
both infant boys and girls mortality risks were higher when there were more same-
sex siblings present in the household. For boys the presence of brothers in general, 
and adopted brothers up to five years older, increased infant mortality risks. For 
girls the presence of sisters in general increased infant mortality risks. A difference 
between the sexes is that in the fixed effects models for infant boys, the presence of 
non-adopted and adopted sisters who were five years or more older decreased the 
probability of dying, while the presence of adopted brothers who were up to five 
years older increased it. 

For child mortality risks the effect of the number of non-adopted and adopted 
brothers and sisters in specific age categories also seems to matter. Many of the 
effects confirm the general picture of infant mortality risks, although the impact of 
the presence of same-sex siblings is more pronounced and stronger. However, a 
difference is that siblings of the opposite sex who were up to five years older also 
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increased mortality risks, although this effect was less strong than that of same-sex 
siblings who were up to five years older. For male children, the presence of brothers 
in general increased child mortality risks, with the effect being the strongest for 
those up to five years older. In addition, the presence of sisters and adopted sisters 
who were up to five years older also increased child mortality risks.45 Girls faced 
higher probabilities of death when sisters were present or when brothers up to five 
years older were present. Yet, the presence of brothers or adopted brothers more 
than five years older decreased mortality risks. 

These results suggest that which types of siblings are present in the household 
is already important for infant mortality risks, and even more important for child 
mortality risks. When infants have siblings who are close in age, they may be com-
peting for the same kind of resources from the mother (and other family mem-
bers). This effect seems to be gendered and depended on the age of the child, as 
only same-sex siblings increased mortality risks of infants, while siblings of the 
opposite sex were up to five years older also increased child mortality risks. It indi-
cates that resources were used in gender-specific ways as the gendered resource 
dilution model suggests, but also that the kind of competition over resources is 
dependent on the age of the child and the age of its siblings. 

A protective effect of the presence of (non-adopted and adopted) sisters who are 
five years or more older exists for infant boys. These girls may directly contribute to 
the health of their infant brothers by providing care or bringing in additional 
income. It is more likely, however, that older girls alleviated the burden of the 
mother by taking over some household chores or economic activities so she had 
more time to spend on her infant son. That this effect only exists for boys may result 
from their perceived value, as well as the fact they were in general more vulnerable 
in infancy and the additional time and care of the mother may matter more as well. 
That the presence of non-adopted brothers and adopted brothers more than five 
years older decreased female child mortality risks suggests that their activities may 
actually increase the amount of resources within the household, which in turn ben-
efited girls. An explanation may be that when resources are limited it is most likely 
that only sons will receive sufficient resources, while girls get less. However, when 
there is more to go around, girls will be the first to experience this improvement as, 
in relative terms, more resources will be given to them than before.

45 To account for the fact that adopted girls up to five years older have an effect on male child mortality risks, but 

not on female child mortality risks, two explanations are possible. The first is the adopted girls were also used as 

a way to secure old-age support, and maybe even safeguard the continuation of the family line. In that sense, an 

adopted daughter might be considered as important as a son because they serve the same function and remain 

part of the household, which may have resulted in being allocated an equal share in the resources of a 

household. Yet, this goes against observations by anthropologists who argue that adopted girls are not valued 

the same as boys (Wolf 1972). Therefore, it is more likely that adopted girls up to five years older just compete in 

the same way as other children up to five years old. This effect is not observed for female child mortality risks, 

because there are relatively few cases where a similarly aged non-adopted girl was not adopted out of the 

household (and therefore still present) when a little daughter-in-law was adopted into the household.
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Next to the effects of siblings, the presence of the mother decreased child mortal-
ity risks for boys and girls. This is an indication of the importance of the resources, 
time and attention a mother provides for her children. For boys, having a short birth 
interval increased infant mortality risks, while for girls it increased infant and child 
mortality risks. This endogenous indicator of infant health is associated with higher 
infant mortality risks and is as expected from the literature. It suggests that maternal 
depletion played an important role, and that it affected girls for a longer period of 
time. Lastly, for girls, child mortality risks decreased most over time, and this is also 
reflected in the lower female child mortality risks during the period 1926-1945.

Age Infants (0-1 year) Children (1-5 years)

Sex Boys Girls Boys Girls

Variables

Brothers 5 years older present 1.220*** 0.986 1.279*** 0.879*

Brothers up to 5 years older present 1.384*** 1.156 1.878*** 1.280**

Adopted brothers 5 years older present 1.251 0.732 0.570 0.492*

Adopted brothers up to 5 years older present 1.847** 1.186 1.198 1.250

Sisters 5 years older present 0.798*** 1.300*** 1.019 1.642***

Sisters up to  5 years older present 1.007 1.486*** 1.222** 1.532***

Adopted sisters 5 years older present 1.090** 0.883 0.852 0.933

Adopted sisters up to 5 years older present 0.790 0.973 1.317* 1.101

Mother present 1.090 0.816 0.554** 0.581*

Father present 0.790 0.984 0.882 1.083

Grandfather present 1.026 1.173 1.015 0.919

Grandmother present 1.030 0.896 1.194 0.924

Birth interval
< 16 months
16-24 months
> 24 months
First born

1.159*
Ref.

1.118
1.335***

1.167*
Ref.

1.035
1.452***

0.883
Ref.

0.819*
1.057

1.424*
Ref.

1.055
1.098

Mother age at birth
<20
20-35
>35
Unknown

1.060
Ref.

0.935
0.992

1.073
Ref.

1.029
1.044

1.039
Ref.

0.942
0.825

1.135
Ref.

0.899
1.088

Period
1906-1925
1926-1945

Ref. 
1.010

Ref. 
0.968

Ref. 
0.898

Ref. 
0.775**

Note: Signif. codes: * p < 0.05; ** p < 0.01; ***p < 0.001.

Table 3.5 Fixed effects Cox proportional hazards models for male and female infant and child mortality, 

Taiwan 1906-1945
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In what ways sibling effects may differ between regions is tested in Table 3.6, 
which presents the estimates of family-fixed effects Cox proportional hazard models 
for boys and girls for child mortality risks. It should be noted that most effects in all 
regions are similar in direction and size, and that the importance of same-sex siblings 
and siblings who are close in age is confirmed for child mortality risks of both sexes.46 
In that sense, regional differences between northern and southern Taiwan in house-
hold organisation, and between rural and urban areas, only seem to have limited 
effects on the way sibling compete and provide support. Nonetheless, some indica-
tions of regional differences in sibling effects that are observed deserve further inves-
tigation. Firstly, whereas sisters more than five years older increased female child 
mortality risks in rural northern and southern Taiwan, this is not the case for Taipei. 
This might be because they could provide additional income due to the work oppor-

46 Although not always significant, the direction and magnitude of the effect is similar. When this is the case (the 

difference is only that the variable is statistically significant in one region, but not in the other), we do not 

suggest that there is a difference as it is more likely that if more observations were available it would be 

statistically significant.

Sex Boys Girls

Region North South Taipei North South Taipei

Variables

Brothers 5 years older present 1.246** 1.463*** 1.116 0.877 0.883 0.889

Brothers up to 5 years older present 1.781*** 2.154*** 1.256 1.234* 1.335* 1.516

Adopted brothers 5 years older present 0.564 0.336 1.053 1.085 0.330*

Adopted brothers up to 5 years older present 1.204 0.967 1.393 2.309* 0.539

Sisters 5 years older present 1.027 0.984 2.868* 1.597*** 1.762*** 0.958

Sisters up to  5 years older present 1.265* 1.205 0.938 1.443** 1.557*** 1.557

Adopted sisters 5 years older present 0.840 0.920 1.065 0.981 0.993 0.541

Adopted sisters up to 5 years older present 1.346* 1.185 1.469 1.241 0.750 0.505

Mother present 0.666 0.469 0.723 0.517 0.725 0.735*

Father present 0.778 0.835 1.159 1.026 1.081 1.222

Grandfather present 0.976 1.027 0.682 0.909 1.033 0.336*

Grandmother present 1.170 1.145 1.341 0.967 0.871 1.113

Note: Signif. Codes: * p < 0.05; ** p < 0.01; ***p < 0.001.

Table 3.6 Fixed effects Cox proportional hazards models for male and female child mortality (1-5 years) 

in different regions in Taiwan, 1906-1945
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tunities provided by the city. It demonstrates that the nature of the expectations that 
parents in Taipei have for a daughter is a dynamic process. It depends on whether the 
girl is old enough to demonstrate her contribution to the household. Secondly, this 
may also be the reason why they competed more with boys, as they could be used in 
other ways to contribute to the total resources available in the household. The reason 
that older girls might indeed be seen as valuable is supported by the fact that they 
were not adopted out, and that in Taipei adoption occurred much sooner after birth 
than in rural northern Taiwan, or not at all. In other words, when they are not adopted 
out, these daughters were apparently needed within the household for future contri-
butions (Riswick and Lin 2019). Thirdly, for girls, the presence of adopted boys also 
had different effects in northern and southern Taiwan. This indicates that they possi-
bly played different roles within these households, but this is difficult to confirm 
because of the low number of adopted boys in southern Taiwan.

3.6 Concluding discussion

The aim of this chapter was to look at a patriarchal non-Western historical society 
in which large households were the ideal, in order to be able to study these con-
cepts and use them to examine the impact of the composition of the sibling set on 
infant and child mortality risks. By doing so, the position, gender and age of indi-
viduals within household hierarchies were examined in Taiwan during the period 
1906–1945. Taiwan was chosen because it allowed us to use reliable data to look at 
how highly stratified households in terms of gender and generation influenced 
sibling effects, as economic conditions and cultural norms caused son preference. 
The most important observation is the impact of the presence of non-adopted and 
adopted brothers and sisters on infant and child mortality risks. It confirms 
hypotheses that children mostly compete with same-sex siblings. This was true for 
both boys and girls (H1). Moreover, siblings who are similar in age compete more 
for the same resources, while siblings who are much older may also offer support 
(H2). Limited regional differences in sibling effects are observed (H3). 

The results demonstrate that resource dilution plays a role, but that its effect is 
complicated as the division of resources largely depends on which kinds of sibling 
are present in terms of gender, age and adoption status. In general the number of 
same-sex non-adopted siblings increased infant and child mortality risks, and that 
the number of similarly aged non-adopted and adopted siblings increased child 
mortality risks. However, the number of non-adopted and adopted sisters more than 
5 years older decreased male infant mortality, and the number of older brothers 
decreased female child mortality, pointing to the possible supportive effect of sib-
lings. Daughters, adopted or not, could easily act as a replacement for the mother 
in taking care of a male infant or in taking over domestic tasks, while – as men-
tioned earlier – older brothers may also add to the resources available in a house-
hold. The results from comparing regional differences in household organisation 
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and urbanisation give some suggestions for looking closely at how the specific con-
text, in the sense of cultural norms and economic conditions, affects household 
composition. However, to obtain a better idea about how and why these differences 
are found, more research into how regions differ and in what way they could con-
dition resource dilution is needed. Nevertheless, the findings of this study under-
score the conclusions of previous studies that gender is not the only important 
factor in resource dilution in terms of how it influences mortality risks. The age of 
siblings seems to be just as important.

The main conclusions above are in line with the general observations made in 
recent literature, as discussed earlier in this chapter. It seems that households opted 
for strategies of biased investment based on gender and age. Yet, this preference 
was not solely based what would be expected in a patriarchal society where sons 
were preferred over daughters. Therefore, our findings demonstrate that although 
most of the time there was jural inequality between brothers, this was not reflected 
in survival chances during life itself. It may suggest that households calculated the 
relative (future) economic value of household members to preserve a balance 
between their available means of production and the number of males needed to 
perpetuate its ownership (Gates 1997). If this was indeed the reason that Taiwanese 
allocated more resources to some children and less to others, the results of our 
study provides further evidence of strategic decision-making of households 
(Bengtsson et al. 2004; Mattison et al. 2015). It can, however, be questioned whether 
these results are evidence for active agency of households, and household mem-
bers, as they may simply be due to unintended consequences of traditional house-
hold roles and/or the product of a reality in which households have to take care of 
too many children of specific ages. The invariance found across the research areas 
also suggests a strong and persistence household organisation tied together in cul-
tural norms. This was little affected by exogenous conditions as it might be buffered 
by household organisation and structure. It therefore seems that the persistence of 
family norms and unconscious decision-making processes shaped how resource 
allocation based on sibling composition influenced infant and child mortality risks.

In summary, this study helps us to understand how inequality is created within 
the household and how it shapes individual life courses. Firstly, it has demonstrated 
the importance of including the presence, age and gender of non-adopted and 
adopted siblings in child mortality research. It can enrich our perspective on the 
determinants of well-being in general and the processes of sibling competition and 
support in particular. Most studies only include birth order or sibling composition at 
birth, but this study has demonstrated that it is important to incorporate changing 
household composition over time in future studies. Furthermore, it is crucial to 
use the number and age of siblings as a time-varying variable and to differentiate 
between non-fixed and fixed effects in order to be able to take the actual presence 
of the siblings in the household into account and to differentiate between, within, 
and across family dynamics. Secondly, this study showed that sibling composition 
through resource dilution may have an important impact on children’s survival 
chances, and that it is important to take the historical context into account in order 
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to be able to incorporate specific economic conditions and cultural norms. Gender 
and age differences are confirmed, and while indications for regional differences 
are limited, differences that were found demonstrate that reality is more complex 
than the resource dilution model suggests. Future research on siblings should 
therefore be undertaken with the understanding that they may function as rivals, 
helpers, or somewhere between the two. 
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Abstract

Adoption has been an important his-
torical Eastern Asian family strategy to 
ensure family continuity. Adopting 
children out of the household can, how-
ever, also be seen as a strategy for deal-
ing with excess children. This topic is 
the focus of this chapter, which investi-
gates who was given away for adoption 
and why in Taiwan during the period 
1906-1945. The Taiwan Historical 
Household Register Database (THHRD), 
which can take changing household 
composition over time into account, is 
analysed using univariate and Cox pro-
portional hazard analyses. Results 
demonstrate that gender, birth position 
among siblings of the same sex, and 
variation across place and time are the 
most important factors explaining  
the likelihood of being adopted for all 
children. Socio-economic position also 
played an important role. The presence 
of a grandfather and grandmother low-

ered the likelihood of being adopted 
especially for boys, while only the pres-
ence of a grandmother had the same 
effect for girls. Moreover, when looking 
more specifically at adoption risks for 
girls, the age, gender and adoption sta-
tus of siblings in the household seem to 
matter as well, as similarly aged young 
siblings of either sex increased the like-
lihood of being adopted for girls. These 
findings underscore that household  
decision making regarding adoption is 
more complex than simply giving away 
later-born children and that it is also 
important to pay more attention to the 
reasons and motivation of households 
in giving away children for adoption.  
It provides a broader perspective on 
adoption practices and how children 
were circulated from households with 
too many to those with too few and 
how this benefited both kinds.

Key words: Adoption; Birth Order; Chinese Family; little daughter-in-law; Taiwan
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4.1 Introduction

For many centuries, securing descent and the family line has been an important 
element of Eastern Asian family strategies because it was central to their definition 
of the family. Only sons could perform this function of ‘social reproduction’ for the 
family, causing women to be needed only for ‘biological reproduction’ (Chu and Yu 
2010; Fricke, Chang, and Yang 1994). Normally, the future of the family would 
therefore be safeguarded by sons who married and then themselves had sons to 
continue the family line. Yet, adoption could play an important role if these condi-
tions were not met. For instance, when couples were not able to have any children, 
adopting a child could be an important household strategy to ensure family conti-
nuity and labour demands of the household. Adopting a boy could directly provide 
a male heir, or alternatively a daughter could bring in a husband with the possibil-
ity of new grandsons being born. Many have therefore argued that adoption was in 
itself an integral part of the East Asian demographic system in the past (Feng and 
Lee 1998; Kim and Park 2010; Kurosu 2010; Kurosu and Ochiai 1995; Wolf and 
Huang 1980). Although most of the work focusing on adoption has studied the 
receiving end – households adopting children into the family – it is clear that hav-
ing too many children in a household also causes problems. Besides infanticide 
(King 2014; Mungello 2008), adopting children out of the household can therefore 
also be seen as a strategy for dealing with excess children among the households 
whose successorship is already assured (Hanley 1985). 

The focus of this chapter is on who was adopted out of the household. We also 
address the question of why children were adopted out, as this may reveal how 
gender, household composition, and historical context determined life courses. 
In order to do so, this study investigates child adoption in Taiwan during most of 
the so-called Japanese colonial period, 1906-1945. On the one hand, the Taiwanese 
case is interesting because there are large regional differences in adoption rates 
and both boys and girls were adopted. Whereas in northern Taiwan almost half 
of the total number of daughters were adopted out of the household, in southern 
Taiwan it was around one in five. An exception is the case of urban areas in 
northern Taiwan, where fewer children were adopted out of the household com-
pared to the surrounding rural areas. Still, similar social preferences and cultural 
norms, originating from Confucian culture and a strong patriarchal family sys-
tem, played an important role in all regions, although economic conditions dif-
fered. On the other hand, reliable longitudinal datasets for ten localities, which 
are available from the Taiwan Historical Household Register Database (THHRD), 
make it possible to study not only basic descriptive statistics about who is adopted 
out at what age, but also to take changing household composition over time into 
account for the early life courses of 55,145 children. In other words, this large and 
representative sample makes it possible to examine in what ways non-adopted 
and adopted brothers and sisters increased the likelihood of a child being adopted 
out of the household and in what way this differed across contexts. Lastly, this 
study also uses advanced multivariate analyses and time-varying variables to 
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offer a new and more complex view on what factors influenced household  
decision making regarding giving away children for adoption in early twentieth- 
century Taiwan. 

4.2 Background: Adoption practices in East Asia 

Adoption plays an important part in many societies across time and space for sev-
eral reasons. First and foremost, it is a way for childless couples or individuals to 
receive a descendant and/or an heir to their property (Fauve-Chamoux 1998). In 
addition, by adopting a child, a home can provide for orphans, bastards, found-
lings, children of impaired families, or otherwise unwanted children (Walker 
2006). While these functions often overlap, the first centres on the adopter, and the 
second on the adopted (Goody 1969).47 Child survival and family continuity were 
viewed as essential in preindustrial societies in particular, as by many people no 
future could be imagined without biological or adopted children. This was espe-
cially true for East Asia.48 The result was that many people experienced – often at 
an early age – geographical, social and family mobility because adoption was seen 
as instrumental to solve many family crises for both the households who gave away 
children for adoption and the ones who adopted them. 

The limited number of historical studies that have been carried out focus on 
Chinese, Japanese and Korean families in specific areas and only use basic statisti-
cal methods.49 A key study looking at the frequency and implications of adoption 
for Chinese demographic behaviour focuses on son adoption by examining the 
complete and accurate Qing imperial lineage during the period 1644-1911 (Feng 
and Lee 1998). It finds that between six and twelve percent of the sons were 
adopted, and the average age of adoption was around five years.50 Demographic 

47 Moreover, the latter is also a more modern idea, originating in the late nineteenth century when emphasis was 

given – mainly in Western societies – to the best interests of the child (Swain 2018).

48 It should be noted that in Europe too, often in association with the Roman conception of property, adoption 

plays an important role to perpetuate assets and power in the family (Hekster 2014; Lindsay 2009).

49 This section of the literature review does not cover research studying Taiwan. However, it should be noted that 

the first study to really address adoption as a central part of Chinese family and marriage practices looked at the 

Chinese families in the Hai-shan region of northern Taiwan during the late nineteenth and early twentieth 

century (Wolf 1968a; Wolf and Huang 1980). These and other findings are addressed in section 4.3.2 to avoid 

excessive repetition. 

50 In general, adoption in mainland China are discussed as a legal institution and a customary arrangement which 

created tensions regarding the ordering of society and the natural world because filial piety, ritual obligations to 

ancestors and continuation of the family line through sons were changed and thus were subject to human 

manipulation. Therefore, adoptions were legally and ritually restricted to persons of the same kin group or the 

same surname, as sons would contribute to part of the same family line. Yet, reality was often different, as adop-

tions often occurred outside these groups due to families’ belief that a greater distance between the adopted son 

and his natal family ensured more loyalty and diminished the chance of rivalry within the lineage (Waltner 

1990; Watson 1975). Moreover, in some cases adoption could be used as a way to form family alliances. 
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considerations were key in determining who was adopting and who was giving 
away sons for adoption: families who adopted out generally had more than one 
son, while families adopting a son generally had none. About three-quarters of the 
latter group also had no daughters. Interestingly, when over time demographic 
demands and adoption rates increased, this caused adoption ages to decline and 
generational distance between the adopter and adopted to increase. In addition, 
fathers from the low nobility were more likely to supply sons to distant kin. The 
study also points out a special situation of male adoption in the Qing imperial lin-
eage when widows adopted sons. This can be seen as a strategy to, on the one hand, 
continue the family line, and on the other hand to secure allowances from the 
imperial government, as only male members were given access to these allowances. 
Widows from the lower classes in particular used this strategy. Furthermore, one 
reason for giving children away for adoption was social and economic mobility. 
Although most high-nobility families gave away their sons to low-nobility families, 
these adopted sons became central figures in their new families. In sum, adoption 
among the Manchu enabled families to find an heir, to obtain financial aid from 
the government, and to facilitate social and economic mobility. Moreover, accord-
ing to the authors, this demonstrates that adoption was an integral part of the Chi-
nese demographic system in the past, which varied according to the levels of mor-
tality and fertility (Lee and Feng 1999b). In a more recent study on Korea, similar 
conclusions were drawn (Kim and Park 2010).

In Japan, adoption was also used to ensure heirship, and being an adopted son 
was not an uncommon experience in nineteenth-century Japan. A difference with 
China and Korea was that the age of adoption was much higher and the vast major-
ity of the adoptions were actually adult males. Similar to China was the fact that 
adopted sons were almost never the oldest male in their own household (Kurosu 
and Ochiai 1995). However, a differentiation can be made between two different 
forms of marriage – when a daughter was present in the household, and when no 
daughter was present – but the goal of these practices of adoption was the same, 
namely, to ensure that a couple could have children to continue the family line. 
There was, however, a difference when families turned to adoption as a solution. 
Adopted sons were required when families had no sons, when sons were not at an 
appropriate age, or when sons were considered incompetent as heirs. Still, the 
emphasis on the need to continue the family line caused the process of adoption to 
be quite dynamic, as adopted sons were often on probation for the first few years. 
This resulted in the situation that adoption was not necessarily a life-long commit-
ment, since it was cancelled when families thought the adopted son was inappro-
priate for the family (Kurosu 1998). When a daughter was present the adopted son 
could marry her, or, when no daughter was present, a wife for the adopted son 
would also be sought. The role of adoption was especially important in families 
with a low number of sons or no surviving sons; lower social status families would 
have become extinct (Kurosu and Ochiai 1995). As a result, adoption can also be 
seen as a crucial element of the Japanese stem family system, when demographic 
accidents gave families no male heir (Fauve-Chamoux 2005; Kurosu 1998). 
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Studies examining adoption since the 1950s mainly demonstrate the continuity 
of these kinds of patterns in East Asia. Their focus is, however, more on the reasons 
for female adoption, because of the attention paid to the increase in domestic 
adoptions from 1979 onwards in connection to the one child policy, son preference 
and the phenomenon of ‘missing girls’ in China (Greenhalgh and Li 1995; Johans-
son and Nygren 1991; Johnson, Huang, and Wang 1998). In addition, more 
research has an eye for the individual experiences of mothers who had to give away 
their children because of the one-child policy, poverty, and disability (Chen 2016; 
Xue 2011).51 In most cases, adoption took place when couples were childless or 
when they only had sons and families were increasingly willing to adopt girls 
despite existing son preferences. What is interesting, therefore, is that adoption is 
used as a means for couples who already have children to reach their ideal family 
size and gender composition of one son and one daughter (Zhang 2006a, 2006b, 
2008). In addition, it was also a strategy to circumvent the one-child policy (Liu, 
Larsen, and Wyshak 2004). More recently Chen et al. (2015) argue that these find-
ings are consistent with the Chinese tradition of little daughter-in-law adoption 
and son preference because girls were mainly adopted by families with sons, but 
they were less likely to attend school. This effect was especially strong when sons 
were present. Furthermore, historical regional differences are still visible because 
the provinces in which the little daughter-in-law tradition was particularly com-
mon have the largest increase in adoption rates as a way to deal with childlessness 
or achieve a gender balance between the number of sons and daughters. Adoption 
has therefore become a solution for a greater number of crises in Chinese families 
in particular regions: it is not only a way to continue the family line, but also a way 
to ensure social and economic support for the elderly. From this perspective it also 
makes sense that whereas in the past childless couples favoured the adoption of a 
boy, nowadays sons and daughters are to some extent interchangeable.52 

This study incorporates the findings of the studies discussed above regarding 
the occurrence and motivation of adoption. They have made it clear that adop-
tion was an important strategy for family succession and economic consider-
ations, and while adopted sons were preferred, adopted daughters could also 
play an important role in achieving these goals. The perspective of our study, 
however, differs as it focuses not on why families adopt children into their 
household, but on why families give away children for adoption out of their 
household. Almost none of the discussed historical studies pay attention to this 
difference, and when they do, the focus is on the receiving end that uses adop-

51 It is important to note that in the PRC adopting a future daughter-in-law was outlawed by the 1950s Marriage 

Act (Zhang 2006a).

52 Some studies even argue that girls were preferred over boys because their social value is higher. They are 

considered more trustworthy, more reliable, and better able to take care of parents in their old age. Also 

emotionally they are considered to be closer to their parents (Zhang 2006b). This is also confirmed by Shi (2017) 

who demonstrates that in rural China more young couples are also willingly having a single daughter. According 

to her this changes the conventional way we understand son preference in China. It should, however, be noted 

that over time also the political economy changed, and daughters are also seen as economic assets. 
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tion to bring children into the household, or on social mobility. Furthermore, 
this study uses much more advanced statistical analyses than previous historical 
studies. It may therefore offer a different perspective on the nature of adoption 
and how it fits within historical Chinese family life and its demographic system. 
The next section will position research on the family and adoption practices in 
Taiwan within the international literature and formulate some hypotheses about 
possible determinants. 

4.3  Historical context: Family, adoption and variation  
across time and place in Taiwan (1905-1945)

4.3.1 The Taiwanese family 

The explicit unit of organisation for all society in Taiwan was the family, which is 
a group of kin who shared property, generally lived under the same roof and 
shared a cooking stove (Wolf 1968b). It can be considered the basic unit of con-
sumption and production. The ideal was based on forming an extended family in 
which adult brothers not only lived together, but also pooled resources, offered 
mutual support and had an equal inheritance (Thornton and Lin 1994). These 
households were, however, highly stratified according to the dominant patriar-
chal hierarchy, implying clear roles based on gender and generation within the 
family (Santos and Harrell 2017). In all families the final authority ideally resided 
with the oldest male, which resulted from the fact that their membership of the 
family extended throughout all stages of the life course. In other words, patrilines 
were central to the definition of the family in the sense that the duty of a son 
towards his father not only extended past death itself by means of ancestor wor-
ship, but also included having sons himself to continue the family line (Chu and 
Yu 2010). Together with the importance of filial piety backed up by the state, this 
caused strong parental power that resulted in senior generations taking prece-
dence over junior ones, and men having priority over women (Wolf 2005). This 
is important to take into account when looking further at who is adopted out of 
the family, as household hierarchy may also determine who is more likely to be 
given away for adoption. 

While parental power mainly meant male power in patriarchal societies, this 
did not mean that women had no power within the household (Kok 2017). When 
looking at the family from a female perspective, one can distinguish a woman’s 
‘uterine’ family: the group that centres around her mother and her mother’s chil-
dren, and, after she herself marries, around herself and her children. This uterine 
family was therefore the group which was created for the needs of a woman and 
only existed to the extent that she had the ability to keep it together. As a result, the 
uterine family has no clear ideology, no formal structure and no public existence, 
but one can argue that it is no less real because it is built on the loyalties of its mem-
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bers (Wolf 1972).53 In addition, women could make use of the importance of hon-
our and appearance, in the sense of ‘having face’, of their family. Since women spent 
much of their time on activities outside the house, it was fairly easy to come into 
contact with other women and talk about abuses within the household. In this way, 
men were limited in their power, as women played an important part in safeguard-
ing family honour. Moreover, this honour was much easier lost than restored. 
Lastly, in many cases a woman’s son could also be her spokesman and defend her 
interests. In many ways, therefore, the uterine family, the female community in the 
village, and the influence mothers had on their sons’ decision making demonstrate 
that women in rural Taiwan did not only live their lives in the houses of their hus-
band’s family. One should, however, realise that the influence differed from woman 
to woman because particular techniques and skills were required to wield power in 
household decision making. 

Marriage was the foundation on which the family line could be continued, and 
therefore parents took the initiative and arranged marriages for their children with 
great care (Wolf 1972; Wolf and Huang 1980). This is important to note, as the 
preference and interests of an individual may be completely different and even 
opposite to that of the household, and vice versa. Marriage was not based on love, 
but can be seen more like a kind of business deal in which a bride and a groom 
usually only saw each other for the first time briefly before the wedding, or on the 
wedding day itself (Engelen and Hsieh 2007). The importance of marriage for fam-
ily continuity and the extent to which parental power influenced life courses meant 
that marriage – and as a result the structure and organisation of the Chinese family 
– could vary a lot. Most marriages in Taiwan can be classified as belonging to one 
of three types: major, minor and uxorilocal (Wolf and Huang 1980). Marriages 
performed in the major fashion were probably most common in Chinese societies 
as this was the ‘proper’ way to marry. Another type of marriage was the minor 
form. In a minor marriage, a sim-pua, or little daughter-in-law, would be adopted 
into the family at a very young age to be a future bride to a son of the couple adopt-
ing her. The main difference between a major and minor marriage was therefore 
the timing and the ceremonial complexity of the marriage. The third and final 
form found was uxorilocal marriage. While in most cases the daughter left her 
family to join her husband’s family, in this form of marriage the husband married 
into the bride’s family (Wolf 1972, Wolf 1995; Wolf and Huang 1980).

The result of parental authority being absolute during a person’s life was that 
families manipulated their composition to solve immediate problems and to 
achieve long-term goals regarding the continuation of the family line (Wolf and 

53 It is important to make an observation about the status and role of women within the family after they married. 

As already mentioned, there was a strong emphasis on producing descendants, couples generally married at a 

young age, and all women married in the end. A woman’s position was, however, only strengthened when she 

bore her first child. If the first-born child was a girl, the wife established her position as part of the family of her 

husband because it was clear that she was able to conceive. When a son was born, however, this ensured that 

her influence in the would only grow, as she had direct influence on the son, who could speak on her behalf 

(Wolf 1972). 
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Huang 1980). This meant that there could be much variation and flexibility in 
the intensity of lineage and family organisation in Taiwan with regard to how 
marriage and adoption were used, as it would simply be adapted to the circum-
stances. Despite the fact that family members have common objectives as well as 
conflicting ones, it is, however, clear that the senior generations of both genders 
maintained son preference. While sons were more valuable than daughters for 
men because sons were needed to continue their lineage, for women the same 
was true because the power of women resulted from their influence on their 
sons. Moreover, for the creation of a harmonious uterine family, daughters could 
be better exchanged for little daughters-in-law since a woman could raise her 
daughter-in-law according to her wishes and a potential rival for her son’s atten-
tion was neutralised at the same time (Wolf 1972). In short, giving away sons for 
adoption can be seen as an extreme measure, while giving away girls can be seen 
as beneficial for the future of the household from a parental perspective. 

4.3.2 Male and female adoption in Taiwan

The international literature discussed earlier already demonstrates that adoption 
is a central part of the Chinese family and marriage practices. It remains to discuss 
the research looking specifically at adoption practices in Chinese communities in 
Taiwan because they differ to some extent, mainly through the inclusion of female 
adoption practices (Wolf 1968a). This difference is important, as we saw in the 
previous section, which demonstrated that in early twentieth-century northern 
Taiwan adoption was used as a strategy for arranging a future minor marriage. 
Nevertheless, giving away children for adoption and adopting them are essentially 
two sides of the same coin. Without demand for adopted children, there is no 
possibility of giving them away. Therefore the different kinds of motivation for 
adopting boys and girls into the household are discussed first. This makes it pos-
sible to hypothesise about why households would give away their sons and daugh-
ters for adoption.

Male adoption is less complex compared to female adoption because it is more 
straightforward regarding people’s goals and decision-making processes. In most 
cases, a boy was adopted into a family as an heir to continue the family line, all 
natal kinship ties were broken, and a large sum of money had to be paid to the boy’s 
natural parents. The adopted son thus became the exclusive property of the adopt-
ing family. A difference, however, was made in the case when no compensation was 
asked and a child was taken from a recognised agnate, which meant he had prop-
erty rights in his adopting family, but retained strong ties with his natal family 
(Saso 1999; Wolf and Huang 1980). Next to ensuring the family line, boys were 
sometimes adopted by widows soon after the husband died, for economic reasons 
as well as family continuity. This can be seen as a kind of posthumous adoption in 
which the adopted boy would become entitled to inherit the estate, thereby giving 
the widow access to it (Pasternak 1983). However, in order to understand why 
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families would give up sons for adoption, and thereby remove them from their own 
households, one must take a closer look at how son preference and the patriarchal 
system functioned. Because sons were key in continuing the family line, only 
households who had many sons would give some of them away for adoption. In 
addition, households with lower socio-economic status would be more susceptible 
to giving out sons for adoption as this would provide needed extra income. This 
may be especially true for sons born in illegitimacy, as this is often an indicator of 
lower socio-economic status. 

The motivation behind adopting girls is more complex, as there are many 
different types of adoptions and consequently the reasons for adoption are also 
more diverse (Wolf and Huang 1980). Furthermore, the high numbers of little 
daughter-in-law adoptions can be attributed in particular to the negative attitude 
of the Japanese towards the adoption of female servants, which was even forbid-
den after 1916, and the higher esteem and social status attached to the little 
daughter-in-law form of adoption. This means that in the available sources it is 
difficult to make a clear distinction between the different types of adoption. 
Despite this disadvantage, many scholars have argued that most female adoptions 
were probably defined as little daughters-in-law by the Taiwanese themselves as 
well. This caused them to have certain privileges associated with having entered 
the family through marriage. Moreover, the type of adoption would be irrelevant, 
since it did not mean that a little daughter-in-law had a particular role within the 
household. In turn, the type or reason for adopting a girl did not matter much for 
how her life would play out, as this would be determined by the particular situa-
tion of a household. Normally this meant that any adopted daughter would be 
treated as a kind of servant, which is also illustrated by how interviewed women 
note that an adopted daughter was more useful because she could be pushed 
more to work harder than their own daughter (Wolf 1972). 

The first and foremost reason why people adopted girls was so they could func-
tion as future wives for their sons. Economically this minor marriage was a much 
less expensive form of marriage. Culturally, especially from the viewpoint of the 
uterine family, a stranger would not enter the household as an adult, but as a child, 
meaning that the mother-in-law could bring up, and shape the behaviour of, her 
future daughter-in-law, causing their relationship to be much smoother and more 
harmonious than it otherwise would be (Saso 1999; Wolf 1972).54 A second reason 
is that adoption was believed to work therapeutically. Newlyweds, or couples who 
took longer than expected to conceive, adopted a little daughter-in-law because 

54 Wolf (1972: 176) describes this very well: “The sim-pua form of marriage is not a custom that is likely to be 

revived, but it is one of the more interesting strategies human beings have devised to ensure the continuation of 

their families. If (as many anthropologists and some Taiwanese farmers say) a strong bond between husband 

and wife is a major threat to the patrilineal system, the sim-pua marriage was surely an excellent safeguard (…) 

It gave a woman maximum control over the members of her uterine family. By substituting a daughter for a 

daughter-in-law, she exchanged an enemy for an ally and removed the major threat to her exclusive ties with 

her son. The great popularity of the sim-pua form of marriage may have had more than a little to do with the 

fact that women arranged marriages. It is ironic that they both gained the most and suffered the most.”
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they believed it would stimulate the conception of a son. In other words, having the 
future wife already there, the husband would soon follow. Similarly, a daughter 
could be adopted into the family to replace a child who died. A third reason to 
adopt a girl was to have a kind of servant assisting her mother-in-law: helping with 
the household chores, taking care of ill or elderly childless couples or individuals, 
and fulfilling ancestor obligations. Lastly, people may also have adopted girls 
because they simply wanted to have daughters. In contrast to the often asserted 
uselessness of daughters in Chinese families, in many regions they actually carried 
out domestic tasks of considerable value. In addition, when women’s mobility was 
not limited by the practice of foot binding, they were also capable of undertaking 
agricultural tasks, which meant they contributed directly to the available house-
hold resources (Pasternak 1983).55 In short, all these reasons suggest that, when 
women were needed for specific socio-economic reasons, or to fulfil obligations 
owed to ancestors, there was a disincentive to adopt them out of the household.

The little that is known about the motivation of people giving female children 
away for adoption suggests that same-sex sibling position greatly affected who was 
adopted out of the household. For instance, only children were seldom given out in 
adoption. For boys this meant that if they were adopted out, it would be the respon-
sibility of another male to continue the family line. This is, however, also true for 
girls, as daughters were not simply given away because they were female. They only 
became surplus when there was another way to secure the future of the family line, 
such as when a brother or older sister was present. Some descriptive results for 
specific regions underscore this reasoning by demonstrating that adoption risks 
are higher for later-born children (Pasternak 1983; Saso 1999; Wolf and Huang 
1980). Next to having enough children to ensure family continuation, having too 
many, especially when families were too poor to support their children, could also 
be a reason for adopting children out of the household. The question about how 
many, and which, children were needed in the household differs according to the 
economic circumstances of a household, especially when resources are scarce. 
Because it was possible to give away unwanted children for adoption, many have 
argued that this caused infanticide to be uncommon in Taiwan (Saso 1999), but the 
same underlying mechanism may still be at work to determine who is given away 
for adoption.

An example of household decision making with regard to who is needed in the 
household and who is not is the case of a daughter who is given away when a little 
daughter-in-law was adopted into the household as described earlier. In practice, 
there were many instances in which a daughter is given away soon after a little 
daughter-in-law is adopted into the household. In a way, this can be seen as a strat-
egy in which a useless daughter is – although not literally – exchanged for a useful 
little daughter-in-law, as resources are only invested in permanent family members 
(Wolf and Huang 1980). Another specific situation in which poverty may have 

55 Officially foot binding was banned in Taiwan by the Japanese from 1915 onwards. 
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played a role was when children were born in illegitimacy. These children have 
higher mortality risks because of social norms stigmatising illegitimate births and 
because mothers often lived in unfavourable economic conditions (Barrett 1980; 
Gates, Kok, and Wang 2006; Lin 2013). In other words, to have a sexual relation-
ship with someone without marrying him can be seen as a desperate measure, but 
it can also be considered necessary for a woman of a poor family struggling to 
make ends meet. A non-marital relationship provided an important alternative 
source of support and even a means of building a family. Yet, in the Penghu Islands, 
illegitimate girls were not subjected to the risks of adoption in greater proportions 
than legitimate girls. Illegitimate boys, however, were given out in adoption more 
frequently than legitimate boys (Yu, Huang, and Chuu 2011). Lastly, superstitious 
belief, such as being born on an unlucky day or other omens, could lead to a child’s 
being adopted out of the household too, which can be attributed to cultural norms. 

Despite these reasons given in the literature, it should be noted that an import-
ant factor is missing: the people involved in the decision-making process. Women 
themselves often had no choice in the decision-making process when children 
were adopted out of the household, since all arrangements were made by the moth-
er-in-law. Especially when mothers-in-law were in their prime and mothers were 
still young, the latter had little say in the fate of their children (Wolf and Huang 
1980). Moreover, these decisions were most often based on who else was available 
in the household to take care of people, and on the persons who had to be taken 
care of. First of all, the presence of grandparents can be seen as key, not only 
because this older generation in most cases determined who was adopted out of 
the household, but also because they could offer support and devote time and 
attention to their grandchildren (Diamond 1969; Sear and Mace 2008). The gen-
der, age and number of siblings might be important in this regard too. These not 
only determined whether family continuity could be secured, but also to what 
extent siblings competed over resources or were actually able to offer support in 
the sense of generating enough resources that giving away children for adoption 
was not an inevitability (Riswick and Hsieh 2020). Lastly, the marriage type of the 
parents may also be an indicator of certain norms in a household, regarding to 
what extent minor or uxorilocal marriages were seen as acceptable alternatives to a 
major marriage. This may be especially important as marriage types greatly influ-
enced later life transitions and individual demographic outcomes (Wolf 1995). 

4.3.3 Differences in marriage and adoption between regions and over time 

In northern Taiwan, marriage did not follow the major marriage pattern found in 
most Chinese areas. The patterns that were found can best be characterised as ones 
in which minor marriages tended to replace major marriages as the preferred form 
of marriage. This meant that between 30 and 50 percent of all marriages involved 
the adoption of young girls as a way to secure a future minor marriage. In central 
and southern Taiwan, marriage was a radically different institution from that in 
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northern Taiwan: between 65 and 95 percent of the marriages were major mar-
riages. The difference in the frequency of minor marriages is even sharper, as the 
highest level that can be found in a village is only 15 percent. The frequency of 
uxorilocal marriages is on average almost the same in the south and the north, 
around 12 percent. Yet, the distribution of this type of marriage was highly irregu-
lar, which may indicate that it was a local rather than a regional phenomenon 
(Chuang and Wolf 1995; Li et al. 2019; Lin, Yang, and Chuang 2014; Wolf and 
Huang 1980). These differences in marriage patterns also affected the chance of 
being given away for adoption before the age of fifteen for girls especially: for north-
ern Taiwan the average ranged from 45 to 66 percent, while in southern Taiwan it 
ranged from 12 to 17 percent.

The most common explanation for the observed regional difference in the fre-
quency of the types of marriage and adoption rates between northern and southern 
Taiwan is the difference in marriage markets.56 The very high frequency of minor 
marriages in northern Taiwan was a direct result of an unbalanced sex ratio and an 
affluent economy. In short, because of the successful development of the tea trade, 
many unskilled and skilled labourers were attracted to the cities. This large number 
of mostly unmarried men caused a demand for unmarried women that could not 
be satisfied by the locally available supply. As a result, women living in the villages 
and towns in the periphery were pulled out to the city, which in turn drove down 
age at marriage to the point that many people were forced to adopt a girl at a very 
early age with the objective of providing a future wife for their son. In the north, 
people were therefore never forced to raise a daughter because they could easily 
find people who were looking for a little daughter-in-law (Chuang and Wolf 1995). 
Even more, families may even have been forced to marry their sons in the major 
fashion because there were not enough girls given away for adoption. In contrast, 
in southern Taiwan it was not the norm to adopt girls as future wives because eco-
nomic conditions were different (Cohen 1976; Wolf and Huang 1980). In sum, a 
shortage of women and a surplus of wealth generated a marriage market hot 
enough to raise the frequency of minor marriages in the north, while in the south 
this did not occur (Chuang and Wolf 1995). 

Besides regional variation, earlier studies also observe variation over time in 
adoption practices, especially in those which are connected to minor marriages. In 
the 1920s and 1930s, the frequency of minor marriages declined abruptly. The 
decline cannot be explained by a dwindling supply of little daughters-in-law or an 
end to the practice of parents raising wives for their sons, as the decline in adoption 
rates accompanied it. It is therefore argued that this change came not from the 

56 Scholars have also pointed at the different migration histories of the two regions which could have influenced 

different cultural norms. While the south was colonised by farmers recruited by the Dutch and the soldiers of 

various armies of the Cheng regime in the 17th and 18th century – mostly unmarried men who must have 

married with the locals from the Plains Aborigine tribes – the north became occupied at the end of the 19th 

century by a flood of land-hungry farmers who brought their families and wives with them. This could have 

caused a rejection of the minor form of marriage in the south where the mixed marriage created a more 

egalitarian atmosphere (Chuang and Wolf 1995).
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senior generations, but from the junior ones who resisted the idea of marrying 
someone with whom they were raised from childhood onwards. This aversion 
caused by intimate childhood was, however, not specific to the period in which 
adoption rates declined, but also persisted before this period.57 The difference 
during the 1920s and 1930 can therefore be found in socio-economic changes: 
young men had the opportunity to learn new skills by moving from agriculture to 
occupations that offered an alternative way of making an independent living. 
These changes caused the young to revolt in the sense that children would have the 
possibility of leaving the household because of their aversion to marrying their 
adopted sister. Although few actually left the household, it meant that parents 
would be more willing to listen to their children’s wishes regarding who they would 
and would not marry (Wolf and Huang 1980). Next to these changes, which mainly 
affected little daughter-in-law adoption, child mortality also declined while fertil-
ity stayed at the same level (Barclay 1954; Liu 2004b). In turn, the demand for 
adopted children as a solution to not having an heir, or for therapeutic reasons, was 
much lower, which may also have resulted in fewer children being given away for 
adoption in the period after 1925. 

4.3.4 Hypotheses 

We have extensively discussed the literature on adoption practices in East Asia in 
general, and family characteristics and reasons for adopting and giving away chil-
dren for adoption in Taiwan more specifically. First of all, previous literature has 
already argued that there are important differences in gender and birth position 
among siblings of the same sex concerning the chances of being given away for 
adoption. Girls were given away for adoption more often than boys, but for sons 
and daughters separately being later-born should increase adoption risks. Another 
mechanism mentioned in previous literature is that parents especially exchanged 
daughters after adopting a little daughter-in-law who would marry their son in the 
future. If this practice is widespread, having an adopted girl in the household 
should increase the likelihood of adoption. The same may be true for daughters 
when an adopted boy is present as the household had already secured a way to 
continue the family line. For sons, however, we do not expect higher likelihood of 
adoption when adopted children are present, as in general sons would seldom be 
seen as surplus in a household. An exception to this rule may be households of a 
low socio-economic status, as the sale of a son could provide needed extra income. 
In contrast, we expect farmers to be less likely to give away sons as their labour is 
needed in the household. This may also result in daughters being given away more 
frequently because of the expenses involved in raising many daughters who only 
add limited resources to the household and would have to be given away for mar-

57 More information about this can be found in Wolf (1995), who based his work on incest avoidance to a great 

extent on his field research in Taiwan. 
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riage eventually. Regarding ethnicity, formulating any hypothesis is difficult as it is 
connected to socio-economic status and the specific regions. Yet, we do expect that 
Hakka and Hokkien ethnic groups employed adoption much more than other eth-
nicities (Shepherd et al. 2006). 

Next to the previous hypotheses, new hypotheses can also be formulated by 
going beyond the existing literature, and by following the logic of household deci-
sion-making in Taiwan. First, grandparents may influence the risks of being given 
away for adoption because it is easier for them to give away a child than it is for the 
child’s own parents. At the same time, however, when grandparents, especially a 
grandmother, were available, they would be able to help with taking care of younger 
children in the household. The same may be true for older siblings, while many 
young siblings may be a reason for households to give away some children to 
relieve the childcare burden. Second, illegitimacy is interesting to incorporate into 
the model as illegitimate children generally were born in poor households, which 
could motivate mothers to give away their sons for adoption because of the finan-
cial compensation they received, while for daughters the opposite may be true as 
they could be a way to secure care in old age. Third, while parents may want to 
replace a child who died by adopting another child, the opposite may also be true: 
parents who lost a child may be less likely to give away their next child for adop-
tion. Lastly, the marriage type often had considerable influence on demographic 
outcomes (Wolf and Huang 1980); the question is, however, whether it also matters 
for the risks of adoption. One could, for example, argue that in households where 
major marriages are the norm, parents will also try to arrange a major marriage for 
their children. The same may be true for minor marriages and other marriages not 
conforming to the norm. 

The discussed regional variation in adoption rates, especially between northern 
and southern Taiwan, makes it possible to not only investigate who in general was 
adopted out of the household and why, but also to study whether the causes for giv-
ing away children are different, and if so, whether these differences can be attributed 
to economic and cultural variations between these areas. In the northern regions 
where adoption was common we may expect that girls were adopted out of the 
household whenever possible. In that sense, the fact of being a girl – and so, gender 
– would be more important than birth order. In addition, because daughters would 
be exchanged for little daughters-in-law, the entrance of such an adopted daughter 
into the household should greatly increase the risk of being adopted out. In southern 
regions, where adoption was less common, a higher birth order could be more 
important as adoption was a more alternative strategy. As a result, it can be hypo-
thesised that only when households had too many daughters would they be adopted 
out of the household. For boys we do not expect any regional differences. Lastly, we 
would expect that the chances of being adopted in all regions decrease over time 
because of the economic and demographic developments previously discussed. 
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4.4 Data, measurements, and methods

In this research the Taiwan Historical Household Registers Database (THHRD) is 
used, which is maintained by the Program for Historical Demography (PHD) at 
Academia Sinica, Taiwan. This database contains the digitised data from the house-
hold registers of Taiwan compiled in the Japanese colonial period. Taiwan was ruled 
by Japan from 1895 to 1945, and in 1905 the Japanese colonial government began to 
implement a household registration system administered by the police to tightly 
monitor and control the people in Taiwan. Under this registration system, every 
person had to register with the police as a member of one household (Chen 1975). 
The personal information required in a household register included name, relation 
to the household head, significant personal life events and the dates of these events, 
occupation, class (for Japanese residents), race as inherited from one’s biological 
father, whether feet were bound (for females), which immunisations had been 
received, and whether they were addicted to opium. Household heads had the 
responsibility of reporting any changes to a local registry office (usually a local 
police station), and the police would pay regular and irregular home visits to make 
sure that the information in the registers was accurate (Lin 2011: 36-41; Wolf and 
Huang 1980). In order to enable people to follow the regulations for reporting adop-
tion correctly, the Japanese government announced in the newspaper when the reg-
ulation changed (see Figure 4.1).58 These household registers, containing consider-
able demographic details at an individual level, have mostly been preserved to the 
present. They offer us the possibility of following individuals on a day-to-day basis, 
which is key since in a pre-transitional society, as high mortality, adoption, mar-
riage, and migration could change household composition considerably. To be able 
to take this into account is a major strength of the current study.

The Program for Historical Demography has collected the historical household 
registers from 26 study sites and transcribed the registration data of 18 study sites 
into the THHRD database, which provides a large population sample for historical 
demographic analysis (see Figure 4.2). The sample of the THHRD for this chapter 
consists of all children who were born between 1906 and 1940 from the research 
areas of Mengjia and Taodaocheng (1), Zhubei (4), Beipu (5), Emei (6), Guanxi (7), 
Danei (13), Jibei (14), Donggang (15), and Jiuru (16). It is important to note that all 
children from each household are selected for our study. These selected children 
are our research persons, for whom we study the likelihood of being given away for 
adoption. This means that observations are clustered within households. A further 

58 The newspaper article reproduced in Figure 4.1 says: If the father and children are not biologically related, this 

should be declared. This means that adopted sons, adopted daughters, young daughters-in-law and so on all 

need to be reported. This [i.e. adoption] is legally called 養子緣組. In the report form, the name of the adopted 

father or mother should be written on the upper column, and the name of the adopted child on the lower 

column. Ethnicity is recorded in the second column, the occupation/position is recorded in the third column, the 

birth date of the adopted child is recorded in the fourth column, and the fact that the relationship is by 

adoption is recorded in the fifth column. According to regulation 1, the adoption has to be reported within 10 

days of the event to the police office in both the old home village and the new home village.
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selection was made by only including children who can be observed from birth 
onwards. To analyse all data, methods appropriate for the statistical analysis of 
dynamic quantitative life course data are used. Individuals are followed over time, 
and during that course, the timing of events of interest, such as a change in sibship 
size and composition, are noted. As it is not always possible to follow all individuals 
from birth until either their fifth birthday or adoption, for all kinds of reasons, in 
normal linear regression, these observations would be difficult, or even impossible, 
to handle in an analysis. By using event history models this problem is solved.

The univariate analysis is carried out by employing Kaplan-Meier curves (see 
Figures 4.3 to 4.6). In these figures, the x-axis shows the time in months and the 
y-axis shows the percentage of children who have not yet been adopted. In short, 
the chance of being given away for adoption is calculated cumulatively over time 
(in days) up to the fifth year of life. Observation time therefore begins with the 
birth of a child and ends when it is adopted out (failure event) before his or her 
fifth birthday. All remaining children (which are research persons) are censored 
after their fifth birthday, or earlier when they could no longer be observed. It is 
important to note that this means that only first adoptions are included in this 
sample.59 The advantage of these curves is that differences over time can be visual-
ised and statistically tested, but the disadvantage is that only the differences in 
adoption risks can be investigated for each variable separately. Multivariate event 
history Cox proportional hazard models can analyse adoption risks by taking into 

59 Adoptions could also be cancelled, which in general meant that the child returned to its natal household. 

Because the goal of this study is not to investigate the dynamics of adoption practices, but only the determi-

nants of giving children away for adoption, only first adoptions out of the household are used. In addition, for 

our study it does not matter if children that were given away for adoption return, as the focus is on the incentive 

of what causes households to give children away for adoption. 

Figure 4.1 News article “Reporting population changes”, Taiwan Daily News, 14th, October, 1905
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account time and control variables, 
including covariates of which the 
value may change over time 
(so-called time-varying variables) 
(Broström 2012). These models 
calculate hazard rates which are 
shown in Tables 4.2 and 4.3. These 
can be defined as the probability 
that adoption occurs at a particular 
time interval. A hazard ratio above 
1.00 is associated with a higher 
likelihood and earlier occurrence 
of being given away for adoption 
compared to a reference category, 
and vice versa. The models are 
clustered by family identity to 
adjust standard errors, thereby 
allowing for interfamilial correla-
tion. Cox proportional hazard 
models are presented in Tables 4.2 
and 4.3. Probability values of less 
than 0.05 are assumed to represent 
statistical significance. 

In Table 4.2, the main variable 
of interest is the same-sex birth 
order, which is defined as the birth 
position among siblings of the same 
sex with the same mother. It is 
important to note that the same-sex 
birth order is treated as a time- 
varying covariate in Cox propor-

tional hazard models. This accommodates the fact that siblings could move in and 
out of the household while the index child was growing up. Kin that has the most 
important influence on life course transitions according to the literature – namely the 
grandparents – are also included as time-varying variables. Next to the time-varying 
birth order, a dichotomous variable is also included to measure whether an adopted 
sister was present, in order to make it possible to see if this increased adoption 
chances for girls as the exchange of a daughter for a daughter-in-law would suggest. 
The same is done for an adopted brother, and both these variables are also time- 
varying. The occupation of the household head and ethnicity are added to examine 
how economic conditions and cultural norms affect adoption risks. By including the 
region and time period, it is possible to study differences in time and place in which 
the research persons lived. Next to these variables, being an illegitimate child and 
whether a previous sibling died before the age of five may also be important for 

Figure 4.2 Map of Taiwan and the research sites 

available in the THHRD

The research sites selected for this study are: Meng-jia & 
Tao-dao-cheng (1), Zhubei (4), Beipu (5), Emei (6), Guanxi (7), 
Danei (13), Jibei (14), Donggang (15), and Jiuru (16).  
Source: Program for Historical Demography, Research Center 
for Humanities and Social Sciences, Academia Sinica.
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Variables Number %

Sex
Male
Female 

28721
26424

52,1
47,9

Adopted sister
No
Yes

42253
12892

76,6
23,4

Adopted brother
No 
Yes

53659
1485

97,3
2,7

Grandmother present  
No
Yes

29431
25714

53,4
46,6

Grandfather present 
No
Yes

33537
21608

60,8
39,2

Birth order
1
2
3
4
5+
Unknown

11736
10267
8906
7309

16668
259

21,3
18,6
16,2
13,3
30,2
0,5

Table 4.1 Descriptive statistics of research persons at birth in the selected research areas in Taiwan, 

1906-1940

Variables Number %

Occupation head 
Farmers
Low SES
High SES
Unknown

34119
9202
8301
3523

61,9
16,7
15,1
6,4

Ethnicity
Hokkien
Hakka
Other

18673
27175
9297

33,9
49,3
16,9

Illegitimate
No
Yes

51543
3602

93,5
6,5

Previous child died
No
Yes

47923
7222

86,9
13,1

Period 
1906-1925
1926-1945

28943
26202

52,5
47,5

Region
Zhubei (north)
Beipu (north)
Ermei (north)
Guanxi (north)
Danei (south)
Jibei (south)
DongGang (south)
Jiuru (south)
Mengjia (Taipei)
Dadaocheng (Taipei)

6693
8461
4547

15090
7013
1297
2513
2213
3683
3635

12,1
15,3
8,2

27,4
12,7
2,4
4,6
4,0
6,7
6,6

adoption risks. Lastly, the marriage type of the parents is also included for the same 
reasons. In Table 4.3, same-sex birth order is replaced by a time-varying dichoto-
mous variable which represents the presence of non-adopted and adopted brothers 
and sisters in specific age categories. By doing so, the influence of sibship composi-
tion can be studied in more detail (see also Riswick and Hsieh 2020). 

The summary statistics of all variables – measured at the moment when each 
research person was born – are presented in Table 4.1. It demonstrates that the 
selection includes slightly more boys compared to girls, as may be expected given 
that more boys are born compared to girls, just as the number of research persons 
for each birth order decreases when birth order increases. Slightly fewer than half 
of the children had a grandmother and/or a grandfather present in the household. 
About a quarter of persons have an adopted sister, while only 3 percent have an 
adopted brother. This already demonstrates the large gender differences in adop-
tion risks. Hakka is the largest ethnic majority group and the head of most families 
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was a farmer. Around 7 percent of the persons are born in illegitimacy, and in 13 
percent of cases the previous sibling died before the age of five. The research per-
sons are evenly distributed across the time periods, although this is not the case for 
the regions under study.

4.5 Results

4.5.1 Univariate results 

In the areas in our study, out of the 26,424 girls born, 7,016 (27%) were adopted out 
of the household before age five, while the number is much lower for boys, where 
only 1,030 boys (4%) of the 28,721 boys born were adopted out of the household 
before age five. Figure 4.3 shows a Kaplan-Meier curve for the adoption risk in days 
from birth until age five for boys and girls separately. It demonstrates not only the 
large gender difference, but also that most adoptions took place between the first 
two years of life. For example, of the girls who would be adopted out of the house-
hold, almost half of them were already adopted out before their first birthday. 
When looking at the children who are adopted out before age five, the mean age of 
adoption is 450 days for girls and 426 days for boys, while the median is 311 days 
for girls and 265 days for boys. It therefore seems that although girls do indeed 
have much higher likelihood of being adopted, boys are adopted earlier out of the 
household. This difference can be explained by the greater demand for boys. Lastly, 
since these first results demonstrate that the likelihood of being adopted differs 
significantly between boys and girls, it is important to examine relevant factors 
separately for each gender.

From the literature, we would expect that the same-sex birth order would also 
matter a great deal for adoption risks as parents would be hesitant to adopt out their 
only son or daughter. In Figure 4.4, therefore, the Kaplan-Meier curves for adoption 
risks of same-sex birth order of boys and girls are shown. It demonstrates that for 
both boys and girls being a later-born child causes adoption risks to be much higher. 
Although for boys the adoption risk is low compared to girls, for first-born sons the 
adoption risk until age five is below 1 percent, while for third- or later-born sons the 
adoption risk until age five is around 8 percent. For boys any additional brother 
gradually increases the risks of adoption. For girls a similar pattern can be observed, 
but in particular the differences between being the first daughter and being a  
later-born daughter are striking. For being the first-born daughter the adoption risk 
until age five is around 21 percent, but this is much lower compared to being  
second-born (37 percent), and third- or higher-born (39 percent). In addition, girls 
who are not the first-born daughter are given away for adoption much more quickly, 
and at a much earlier age. It confirms the idea that children would only be given 
away for adoption when there was another way to secure the family line, which 
mainly meant that an older sibling, usually a brother, was already present. 
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Figure 4.3 Kaplan-Meier curve for boys and girls in Taiwan, 1906-1945

 0  500  1000  1500 

Time in days

Ad
op

tio
n 

Pr
ob

ab
ili

ty

 0
.4

 
0.

5 
0.

6 
0.

7 
0.

8 
0.

9 
1.

0

Male birth order 1
Male birth order 2
Male birth order 3+
Female birth order 1
Female birth order 2
Female birth order 3+
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Despite the clear differences in gender and same-sex birth order, it is also 
important to take regional variation into account, as many studies have shown 
that in northern Taiwan adoption was much more common compared to south-
ern Taiwan. In Figures 4.5 and 4.6, therefore, the Kaplan-Meier curves for adop-
tion risks by gender are shown for each of the regions separately. For adopted 
boys the differences seem small, but the rural northern regions (Zhubei, Beipu, 
Emei and Guanxi) have the highest adoption risks for boys, between 4 and 6 per-
cent until age five. For the southern rural regions (Danei, Jibei, Donggang and 
Jiuru) this is between 2 and 3 percent. The regions representing urban northern 
Taiwan (Mengjia and Dadaochen) are in between, with male adoption chances 
until age five of around 4 percent. For girls, the same regional variation in differ-
ences in adoption risks are observed: adoption risks of girls are much higher in 
rural northern Taiwan compared to rural southern Taiwan. For northern Taiwan, 
between 38 percent and 43 percent of the girls are given away for adoption, while 
for southern Taiwan only between 3 and 8 percent of the girls are adopted out  
of the household before age five. The adoption risks of girls in urban northern 
Taiwan once again fall between the two extremes, with around 25 percent of girls 
being given away for adoption out of the household. It is striking, however, how 
in the first year of life adoption risks for girls are the same compared to rural 
northern Taiwan, but thereafter the adoption chances only increase in the rural 
areas. This suggests that apparently parents would already decide in the first year 
whether a daughter would be given away for adoption, or whether they would 
raise her themselves. 

The first descriptive analyses already suggest that gender, same-sex sibling order 
and regional variation played a major role in influencing the adoption risks of chil-
dren living in Taiwan during the Japanese colonial period. Boys were given away for 
adoption much less often in all regions, and when they were adopted out of the 
household it was almost never the first-born son. This demonstrates the importance 
of son preference and the key role sons played in securing the family line. Many girls 
were given away for adoption, especially in northern Taiwan, and although studies 
always emphasise the uselessness of daughters, being a later-born daughter com-
pared to a first-born one meant that adoption risks almost doubled. This demon-
strates the importance of sibling order in the early life courses of Taiwanese children. 
In addition, these univariate analyses confirm the observations of earlier regional 
ethnographic and anthropological studies and suggest that these observations may 
also hold for our sample of the whole of Taiwan. Still, there might be confounding 
variables and same-sex birth order at birth does not reflect reality in which sibling 
composition and size may change over time. To be able to look in more detail, inves-
tigate more possible determinants for adoption, and take changing sibling composi-
tion into account, the next section investigates who is given away for adoption in 
multivariate Cox proportional hazard models, with time-varying variables. 
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Figure 4.5 Kaplan-Meier curve for each region for boys in Taiwan, 1906-1945

Figure 4.6 Kaplan-Meier curve for each region for girls in Taiwan, 1906-1945
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4.5.2 Multivariate results 

The main goal of this study is to investigate what factors determined whether chil-
dren were given away for adoption, while taking into account gender, same-sex 
birth order, presence of adopted sisters, adopted brothers, grandparents, and other 
possible influencing factors. The results from the Cox proportional hazard models 
for Taiwan, southern Taiwan, northern Taiwan, and Taipei are presented in Table 
4.2. By doing so it is possible to not only investigate the determinants for giving 
away boys and girls separately, but also to observe whether there are important 
differences between urban northern Taiwan, rural northern Taiwan and rural 
southern Taiwan. It should, however, be noted that because adoption was less fre-
quent in southern Taiwan, and for Taipei the number of observations is more lim-
ited, the results of these regions may not be statistically significant because of the 
lower number of adoptions taking place. It is therefore also important to look at the 
magnitude of the effect. 

Overall, the factors increasing or decreasing the risks of adoption are similar in 
all regions, although determinants are not always statistically significant. Table 4.2 
demonstrates that for boys, same-sex birth order, the presence of grandparents, the 
socio-economic status of the head of the household, the region, time period, and 
being an illegitimate child were key for lower or higher risks of being adopted out 
of the family in Taiwan. Yet only two factors were statistically significant in all 
regions: same-sex birth order increased adoption risks and the presence of a grand-
father decreased adoption risks. The higher risk of being adopted out of the house-
hold when a boy was of a higher same-sex birth order demonstrates the impor-
tance of the presence of older brothers for the decision to give away a son for 
adoption. It also confirms the univariate results that a couple would almost never 
adopt out a first-born son as he was the one most likely to continue the family line. 
The observation that the presence of grandparents, in particular the grandfather, 
decreased the adoption risks demonstrates the parental power of the senior gener-
ation in the household and that giving away sons was often considered a last resort. 
In addition, from their perspective it might be considered more urgent to make 
sure that there were descendants who could perform the rituals before they them-
selves joined the ancestors. The same argument can be made for illegitimate sons 
who were often not needed to continue the family line – and if they were needed, 
they would be acknowledged by the father – which may explain their higher risks 
of adoption. The varying results of the occupation of the head of the household 
demonstrate that sons of households of which the head had a lower socio-eco-
nomic status had higher risks of being adopted out of the family. That in particular 
households with a low socio-economic status gave away sons more, and others did 
not, may be due to the fact that that households could receive financial compensa-
tion for giving away their sons for adoption. 

There are only two statistically significant differences in the effects of adoption 
risks between the regions. The first is the lower risk of adoption of children from a 
Hakka ethnic group in southern Taiwan and Taipei. However, their number is too 
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low in these regions to draw any reliable conclusions. The second difference is that 
in southern Taiwan, when parents were married in uxorilocal fashion, sons had 
statistically significant higher risks of being adopted out of the household. Uxorilo-
cal marriages varied locally, but this finding could suggest that in households 
where this kind of marriage was more common the traditions around son prefer-
ence and family continuity were less enforced as well. Moreover, it might suggest 
that in these households male labour was acquired by marrying men into the 
household rather than by bearing sons. Still, the number of male adoptions is very 
low in southern Taiwan, so these conclusions may be very specific to some house-
holds. Lastly, in northern Taiwan the effect of birth order was stronger compared 
to the other regions, indicating that this played a more important role there. 

For girls, Table 4.2 demonstrates that the same-sex birth order, presence of an 
adopted sister, adopted brother, grandmother, the socio-economic status of the 
head of the household, whether a previous child died, region, and time period were 
crucial for the risks of being adopted out of the family in Taiwan. The effect of the 
presence of an adopted brother, a grandmother, the marriage type of the parents, 
and being an illegitimate daughter were, however, not statistically significant in all 
regions, but only in northern Taiwan. Just as was the case for boys, the higher risk 
of being adopted out of the household when a girl is of a higher same-sex birth 
order demonstrates the importance of the presence of older sisters in making the 
decision to give away a daughter for adoption. It is also in line with the univariate 
results that demonstrate that couples would be more inclined to adopt out lat-
er-born daughters compared to first-born daughters. It reflects the idea that daugh-
ters also have a (gendered) function within the household. This argument is rein-
forced by the increased risks of adoption when an adopted sister is present, who 
may take over many of the necessary roles daughters fulfil. In addition, these find-
ings also demonstrate the importance of circulating children, especially girls, as 
higher risks of being given away for adoption at later birth ranks or when an adopted 
sister or brother is present suggests that households opted to give away their daugh-
ters more frequently. The main reason for doing so could be that too many daugh-
ters increased the dilution of resources which could be better used for more useful 
and permanent household members. As it was mostly the Chinese ethnic groups 
Hakka and Hokkien which employed little daughter-in-law adoption, this explains 
why being of another ethnicity means a lower likelihood of being given away for 
adoption. Lastly, earlier studies have already demonstrated that from the 1930s 
onwards girl adoption becomes less common because of a declining trend in minor 
marriages. This is also confirmed by the lower adoption risks after 1925 for girls.

In contrast to the motivation given by anthropological studies, having a grand-
mother present actually decreased the risk of being given away for adoption for 
girls. This is somewhat surprising as it is often argued that it was not the mother, 
but the mother’s mother-in-law, who determined who was given away for adop-
tion. This should result in more children being adopted out than when mothers 
made this choice themselves. The fact that the opposite result was found might, 
however, be explained in two ways: first, women’s work was lightened by her team 
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Boys Girls

Taiwan Northern Southern Taipei Taiwan Northern Southern Taipei

Same-sex birth order

 2.973*** 3.113*** 2.505*** 2.862*** 1.366*** 1.312*** 1.731*** 1.577***

Adopted sister

No
Yes

Ref.
1.029

Ref.
1.027

Ref.
1.202

Ref.
0.896

Ref.
1.444***

Ref.
1.436***

Ref.
1.422

Ref.
1.531***

Adopted brother 

No 
Yes

Ref.
0.772

Ref.
0.736

Ref.
0.355

Ref.
1.063

Ref.
1.213**

Ref.
1.286***

Ref.
0.478

Ref.
0.969

Grandmother

No
Yes

Ref.
0.781**

Ref.
0.842

Ref.
0.530**

Ref.
0.679

Ref.
0.916**

Ref.
0.914**

Ref.
0.883

Ref.
0.988

Grandfather

No
Yes

Ref. 
0.511***

Ref.
0.499***

Ref.
0.580

Ref.
0.507

Ref.
0.965

Ref.
0.964

Ref.
0.943

Ref.
0.931

Occupation head 

Farmers
Low SES
High SES
Unknown

Ref.
1.234*
0.797*

0.505**

Ref.
1.442***

1.061
0.508**

Ref.
0.632
0.657
0.467

Ref.
1.225
0.684

Ref.
0.735***
0.643***
0.705***

Ref.
0.776***
0.630***

0.654

Ref.
0.917
0.985
1.023

Ref.
0.591*
0.559*

Ethnicity

Hokkien
Hakka
Other

Ref.
1.232*
0.908

Ref.
1.085
0.885

Ref.
0.001***

0.704

Ref.
0.001***

0.955

Ref.
1.081*

0.561***

Ref.
1.068

0.615***

Ref.
0.302

0.349***

Ref.
3.725***
0.195***

Marriage type parents

Major
Minor
Uxorilocal
Other

Ref.
1.100
1.168
0.947

Ref.
1.068
1.035
0.780

Ref.
0.825

1.742*
1.091

Ref.
1.193
1.178
1.848

Ref.
1.124***

0.940
0.991

Ref.
1.135***

0.907
0.986

Ref.
0.765
1.066
0.886

Ref.
1.035
1.136
1.054

Illegitimate

No 
Yes

Ref.
2.172***

Ref.
2.138***

Ref.
3.149**

Ref.
1.370

Ref.
0.805**

Ref.
0.818*

Ref.
0.953

Ref.
0.817

Previous child died

No
Yes

Ref.
1.051

Ref.
1.072

Ref.
0.955

Ref.
1.042

Ref.
0.704***

Ref.
0.711***

Ref.
0.617**

Ref.
0.694**

Period

1906-1925
1926-1945

Ref.
0.807**

Ref.
0.814*

Ref.
0.786

Ref.
0.788

Ref.
0.738***

Ref.
0.764***

Ref.
0.603***

Ref.
0.621***

Region

North
South

Ref. 
0.625***

Ref.
0.159***

Table 4.2 Cox proportional hazards models for male and female adoption risks (0-5 years) in Taiwan, 

1906-1945

Note: Signif. codes: * p < 0.05; ** p < 0.01; ***p < 0.001.
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of carefully taught unmarried daughters and her carefully chosen daughters-in-
law, and secondly, by the positive role the paternal grandmother could play in rais-
ing her grandchildren. Women without a grandmother present might feel the pres-
sure to give away their daughters more often in order to be able to take better care 
of, and pay more attention to, their sons, older daughters or adopted daughters. 
This would be in line with the observations of anthropologists that mothers would 
avoid raising several young children at once and therefore preferred to give a child 
away. The varying results of the occupation of the head of the household demon-
strate that in contrast to all other socio-economic groups, daughters of households 
of which the head was a farmer had significantly higher risks of being adopted out 
of the family. In particular, farmers in northern Taiwan can be considered poor and 
had limited resources to raise their children, which led to higher risks of adoption 
because households would prefer sons. In contrast, higher socio-economic groups 
had lower risks of girls being given away for adoption. This might be explained by 
the fact that daughters could be used to form alliances between families through a 
major marriage, and that when sufficient resources were available some house-
holds may simply have chosen to raise their own daughters. 

There are four statistically significant differences in the effects of adoption risks 
between the regions for girls. The first is that daughters from the Hakka ethnic 
group have much higher adoption risks compared to Hokkien. There is no clear 
motivation for this result. The marriage type for parents is worth elaborating on, as 
it may offer some clues to regional differences in motivation for adoption. In north-
ern Taiwan, when parents had a minor marriage themselves, daughters had statisti-
cally significant higher risks of being given away for adoption compared to daugh-
ters of parents who had a major marriage. This may suggest that, next to region 
being an important determinant of the regional cultural and economic norms for 
little daughter-in-law adoption, on a more individual level a greater acceptance of 
minor marriages may also have had an effect. Third, in southern Taiwan socio-eco-
nomic status is not important for adoption risks, which may be a result of daughters 
being more important in agricultural tasks compared to northern Taiwan (Paster-
nak 1983). One last difference in the size of the effect is the variation in the influ-
ence of same-sex birth order on adoption risks in northern and southern Taiwan. 
As hypothesised, the effect in southern Taiwan is stronger, possibly because adop-
tion was less common and therefore having more older sisters present in the house-
hold caused parents to choose to give away a daughter for adoption. 

To further investigate household decision-making for giving away children on 
the basis of a particular sibship composition, this is tested by looking at the adop-
tion risks if non-adopted or adopted brothers and sisters are present in several age 
categories. The results from the Cox proportional hazard models for Taiwan are 
presented in Table 4.3. For boys, only the number of older brothers increased the 
risks of being given away for adoption. The number of sisters decreased the risk of 
adoption. This might be an indicator that the family was able to support their 
daughters, in contrast to households without any daughters present. For girls, the 
results demonstrate that having a brother in any age category in the household 
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Boys Girls

Brothers 10+ older
No
Yes

Ref.
2.331***

Ref.
1.099**

Brothers 5-10 older
No 
Yes

Ref.
1.671***

Ref.
1.305***

Brothers 0-5 older
No 
Yes

Ref.
1.830***

Ref.
1.776***

Brothers younger
No 
Yes

Ref.
0.960

Ref.
1.595***

Sisters 10+ older
No 
Yes

Ref.
0.668***

Ref.
1.029

Sisters 5-10 older
No 
Yes

Ref.
0.608***

Ref.
1.361***

Sisters 0-5 older
No 
Yes

Ref.
0.584***

Ref.
1.700***

Sisters younger
No 
Yes

Ref.
0.808

Ref.
1.319***

Adopted Sisters 10+ older
No 
Yes

Ref.
0.859

Ref.
0.934

Adopted Sisters 5-10 older
No 
Yes

Ref.
1.086

Ref.
1.087*

Adopted Sisters 0-5 older
No 
Yes

Ref.
1.043

Ref.
1.632***

Adopted Sisters younger
No 
Yes

Ref.
1.477

Ref.
6.842***

Adopted Brothers 10+ older
No 
Yes

Ref.
0.693

Ref.
1.108

Adopted Brothers 5-10 older
No 
Yes

Ref.
0.934

Ref.
1.061

Adopted Brothers 0-5 older
No 
Yes

Ref.
0.604

Ref.
1.764***

Adopted Brothers younger
No 
Yes

Ref.
4.550

Ref.
4.463***

Table 4.3 Cox proportional hazards models for male and female adoption risks (0-5 years) in Taiwan, 

1906-1945

Note: Same control variables are used as in Table 4.2, but not shown here. Signif. codes: * p < 0.05; ** p < 0.01; ***p 
< 0.001.
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compared to having none increased adoption risks. The same is true for having 
sisters and adopted sisters, although having sisters or adopted sisters aged 10 or 
older did not increase adoption risks to a statistically significant extent. Having 
adopted brothers only increased adoption risks when they were younger or 
between zero and five years older. The adoption risks for when younger adopted 
sisters were present are especially striking, which confirms again the exchange of 
daughters for little daughters-in-law. In general, these findings suggest that not 
only birth position among same-sex siblings, but also the age and adoption status 
of siblings, mattered for adoption risks. Adoption risks were highest when a child 
had siblings that were younger or between zero and five years older. In other words, 
when there were more siblings of a similar age, it increased adoption risks most for 
girls, but not for boys. These findings suggest that household decision-making also 
depended upon how many children were actually present in the household, and 
not just the birth order. 

4.6 Discussion and conclusion 

As was the case in most of East Asia, adoption was part of a family strategy to 
secure descent and the lineage. While most studies in Taiwan have focused on the 
receiving end of these adoption practices — the family into which sons and daugh-
ters were adopted — the aim of this study is to focus on who was given away for 
adoption out of the household and why. By doing so, the perspective is changed, in 
order to investigate adoption not as a strategy to continue the family line, but to as 
a strategy for dealing with excess children among households whose successorship 
is already assured. Taiwan is particularly interesting as both sons and daughters 
were given away for adoption. Furthermore, by analysing reliable and continuous 
data from a wide variety of research sites, this study goes one step further than 
previous studies to see whether the enormous differences in adoption rates between 
rural southern, rural northern and urban northern Taiwan also caused differences 
in the determinants for giving away sons and daughter for adoption. In addition, 
this study also tests new hypotheses about the possible causes of adoption. 

In general, as the previous literature has argued, the analyses confirm the overall 
importance of gender, same-sex birth order and variation over time and place in 
influencing adoption risks for children in Taiwan during the period 1906-1945. Girls 
have much higher adoption risks compared to boys, but for both sexes children who 
have older siblings of the same sex present in the household have higher risks of 
adoption. It confirms the importance of having at least one child to ensure the con-
tinuation of the family line. Having a son was in that sense essential, but daughters 
could also be used to achieve this goal. Moreover, the importance of ensuring a 
future wife resulted in giving away daughters when a little daughter-in-law had 
already been adopted into the family. A new finding is the importance of grandpar-
ents in lowering the risks of adoption, which points to the importance of particular 
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family members in household decision-making regarding adoption. Next to these 
results, this study confirms the importance of socio-economic status, illegitimacy, 
and the death of a previous child for adoption risks. For instance, farmers who 
needed labour for work on the fields would be less inclined to give away a son com-
pared to lower socio-economic groups, but were much more motivated to give away 
their daughters, which is in line with existing son preferences.60 Lastly, the effect of 
sibling composition for the adoption risks of girls showed that we should include 
ideas about household decision-making and the division of tangible and intangible 
resources to a greater degree, as the presence of similar age or younger siblings of 
either sex increased the adoption risks greatly for girls. These results therefore 
demonstrate that Taiwanese families influenced their household composition 
through giving away children for adoption. It was a process in which they could 
actively and consciously exert their agency in ways that they could not regarding the 
number and gender of their children. It confirms previous literature that giving away 
a daughter was seen as rational in some areas, while giving away a son was much less 
likely or desirable. Thereby it demonstrates how son preference and the patriarchal 
system determined life chances of these children who were given away for adoption. 

In summary, we have demonstrated that it is important to pay greater attention 
to the reasons and motivation of households for giving away children for adoption, 
relative to the reasons for adopting children into the household. It provides a 
broader perspective on adoption practices and how children were circulated to 
households with too many or too few and how this benefited both kinds. Future 
studies should incorporate these findings, but should also go beyond studying 
adoption as a static event. In the case of Taiwan, adoptions were cancelled in some 
cases and children were sent back to their natal households, while in other cases 
adopted children were given away for adoption again. This demonstrates that the 
processes and practices of adoption are more dynamic and complex than current 
studies demonstrate. Moreover, as the effect of grandparents and sibling composi-
tion on adoption risks demonstrate, by more fully including specific kin in a 
household it may offer some suggestions as to how these family dynamics work in 
family decision-making. It may show how kin can support or compete and exert 
social influence. One could argue, for instance, that the way kin influences adop-
tion risks may differ for social groups within regions, concerning which this study 
could not say more due to the limitations of the current data. The same might also 
be true for families in which minor or uxorilocal marriage is more common, as 
some results in this study have indicated. Lastly, we think some answers to these 
remaining questions could be obtained by looking more closely at the household 
level, the presence of specific family members, and individual life courses after 
adoption of children who were given away for adoption. 

60 Wolf and Huang (1980) argued that not only lower socio-economic status groups adopted little daughters-in-law 

and that therefore this could not be the explanatory factor behind household adoption of girls. However, the 

present study shows that, when it comes to being adopted out of the household, socio-economic status does 

matter.
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Abstract

Little is known about health outcomes 
after adoption in historical non-Western 
settings and previous studies have found 
contradictory results of the influence of 
adoption on mortality risks. This study 
investigates if, and how, adoption of  
infants increased child mortality risks 
compared to non-adopted children. 
Moreover, it goes further than existing 
studies by investigating if, and how,  
after adoption, household composition 
and regional context influenced child 
mortality risks of these adopted children 
in Taiwan during the period 1906-1945. 
It uses the Taiwan Historical Household 
Register Database to answer these ques-
tions, estimating univariate and multi-
variate Cox proportional hazard models. 

The study demonstrates that child  
mortality risks of both male and female 
adopted children were much higher 
compared to non-adopted children.  
After adoption, household composition 
was especially important for adopted 
girls. In particular, similarly aged  
siblings increased child mortality risks 
of girls, indicating that the adoptees 
suffered the consequences of a realloca-
tion of resources. The negative effect of 
infant adoption on child mortality was 
the same in all regional contexts. In sum, 
household composition and regional 
context should be taken into account 
when investigating child mortality risks, 
or other indicators of health inequalities, 
of adopted children.

Keywords: Child Adoption; Child Mortality; Resource Dilution; Sibling Composition; 
Taiwan
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5.1 Introduction

Adoption plays an important part in many societies, both historical and contem-
porary, for several reasons (Fauve-Chamoux 1998; Goody 1969). The different 
circumstances in these societies are likely to influence the wellbeing of adopted 
children because of the varying effects of possible biological and psychological 
consequences for the adopted child and the (re)allocation of tangible and intan-
gible resources within a household. These resources include finances, goods, 
food, parental attention, care and time. Although little is known about health 
outcomes after adoption in historical non-Western settings, a way to study the 
effect of adoption on wellbeing for historical societies is the investigation of mor-
tality risks, as the circumstances under which people die reflects how they have 
lived (Mattison et al. 2015). In this chapter, child mortality risks of adopted chil-
dren (1-5 years) in Taiwan during the period 1906-1945 are investigated. During 
this period, we know that child mortality was relatively high, adoptions were fre-
quent, and we have detailed information on the life courses of a total of 47,722 
children, of which 4,857 children were adopted before the age of one. This infor-
mation is available from reliable longitudinal and continuous data of the Taiwan 
Historical Household Register Database (Dong et al. 2015). It makes it possible to 
study how adopted children are influenced by adoption itself and by the condi-
tions after adoption. 

Previous studies have found contradictory results of the influence of adoption 
on mortality risks. On the one hand, adoption seems to increase mortality risks, 
while on the other it has a protective effect. This study goes beyond these studies 
by including the household and regional context in which adopted children lived 
their lives after adoption to study their health until the age of five. By doing so, our 
study contributes in several innovative ways to the literature on adoption and 
health. Firstly, focusing on child mortality (between 1 and 5 years) this study 
examines the short-term differences in mortality risks between non-adopted and 
adopted children. No other study has focused on child mortality of adopted chil-
dren. The investigation of young children is particularly valuable because they are 
fully dependent on resources of the household. Moreover, for this approach only 
the most vulnerable children are investigated, namely those who were adopted as 
infants (i.e. before the age of one). 

Secondly, this study examines mortality risks of adopted infants in the house-
hold context. Starting from the perspective of household composition, especially 
sibship size and composition, it goes on to investigate in what ways resource dilu-
tion might play a role. By doing so, this study connects with the more general 
demographic, economic and evolutionary literature on the resource dilution 
hypothesis and the quantity-quality trade-off model by focusing on the specific 
group of adopted children who might be treated differently from non-adopted 
children, possibly resulting in deprivation or malnutrition. Although this did not 
directly kill children, it made them more vulnerable to diseases and this in turn 
may have caused them to die earlier. 
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Lastly, this study supplements our limited knowledge of the consequences of 
adoption on health within different regional preindustrial Asian societies. As the 
nature of adoption differed in southern and northern Taiwan, these dissimilarities 
are used to analyse whether regional variation in adoption practices also differ-
ently affected mortality risks after adoption. In northern Taiwan, a differentiation 
can also be made between rural and urban areas to investigate the impact of mod-
ernisation and urbanisation. In short, this study positions the consequences of 
adoption for health in the context of both household and region. 

The remainder of the chapter is organised into four sections. In the first sec-
tion, the previous literature investigating the consequences of adoption for health 
outcomes is briefly introduced. In addition, literature on the importance of house-
hold composition and regional context for mortality studies is discussed in relation 
to adoption. In the second section, the data, measurements, and methods used in 
this study are described. In the third section, the effects of adoption on child mor-
tality are presented first. Then differences in mortality risks within the group of 
adopted children when looking at household composition and regional context are 
described. Finally, a conclusion is given which argues that adoption as an infant 
increased child mortality risks, and that household and regional context also mat-
ter for the survival of adopted children. This is important for understanding how 
inequalities in health were shaped in the past, but may also give an indication of 
how adoption, and household composition after adoption, may influence pres-
ent-day health/social inequalities 

5.2 Background 

5.2.1 Earlier findings of adoption on health outcomes 

In historical Asian contexts adoption was an integral part of family life and the demo-
graphic system. Individuals and households tried to ensure family continuity through 
adoption by any means possible if producing children of one’s own did not happen for 
whatever reason. In addition to this, adopted children could also provide essential 
labour, support in old age, or a way to create alliances between families (Fauve-
Chamoux 1998; Saso 1999; Waltner 1990). In general adopted children might there-
fore be expected to be favoured because parents who adopt consciously choose to do 
so and see their adopted children as valuable. Moreover, adoption, especially of boys, 
could also be favourable for the adopted children themselves, as it provided a chance 
to be the central figure in their new family, and in some cases this even resulted in 
upward social mobility (Feng and Lee 1998; Kurosu and Ochiai 1995). Still, there may 
be less parental investment in adopted children than in one’s own, as one’s biological 
children may receive a preferential treatment over adopted children (Gibson 2009). 

In Taiwan a specific adoption practice ensured future marriages and family 
continuity, in which young girls were adopted as a future bride for a son in a 
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so-called minor marriage.61 In this way an expensive normal marriage could be 
avoided and a so-called little daughter-in-law could be raised according to the 
wishes of her new mother-in-law. Additionally, when no son was present, a girl 
might be adopted due to the belief that when a future wife was already present a 
son would soon be born; an adopted daughter could also act as an insurance 
against childlessness. The adoption of boys was less frequent (less than 10 percent 
of adoptions), and they were mostly adopted as heirs when biological sons were 
absent or when they were needed for their (future) labour. This low number was 
mostly the result of son preference, as sons would directly contribute to the lineage. 
Yet, for households, the motivation to adopt differed by region as regards to the 
taking in and giving away of children through adoption (Saso 1999; Wolf 1972; 
Wolf and Huang 1980). This is, for example, reflected in the frequency of being 
given away for adoption before age fifteen, which ranged from 45 to 66 percent of 
girls in northern Taiwan, compared to 12 to 17 percent in southern Taiwan (Chuang 
and Wolf 1995). Partly this is due to the varying perceived economic value of 
women for (agricultural) labour in these regions (Olds 2006; Pasternak 1983). 
Moreover, the motivation of adoption also differed, depending on whether or not 
the adopting couple already had one or more non-adopted children.

The first studies investigating the health effects of adoption in Haishan in 
northern Taiwan in the early twentieth century found that being adopted as an 
infant was detrimental to adopted daughters, who suffered nutritional deprivation, 
beatings, and consequently higher mortality by age fifteen.62 A later study looking 
at Lungtu in southern Taiwan observed that adopted girls below the age of one had 
higher mortality risks than non-adopted girls. When comparing these results with 
Haishan, it is clear that in both localities the same observation can be made, but 
that the difference between adopted and non-adopted girls was only statistically 
significant in Haishan. This difference is explained by pointing out that girls in 
Lungtu might be healthier to begin with, due to the fact that there was more choice 
in the selection of the child who would be adopted, as adoption was not as frequent 
compared to the Haishan region. As a result, mostly healthy girls would be adopted 
(Pasternak 1983). A more elaborate study of Haishan, which covers the whole life-
course of adopted girls, shows that between the ages of one and four adopted girls’ 

61 Most marriages in Taiwan can be classified as belonging to one of three types: major, minor and uxorilocal. 

Marriages performed in the major fashion were probably most common in Chinese societies as this was the 

‘proper’ way to marry. Another type of marriage was the minor form. In a minor marriage, a sim-pua, or little 

daughter-in-law, would be adopted into the family at a very young age to be a future bride for a son of the 

couple adopting her. The main difference between a major and minor marriage was therefore the timing and 

the ceremonial complexity of the marriage, which also resulted in lower costs. The third and final form found 

was uxorilocal marriage. While in most cases the daughter left her family to join her husband’s family, in this 

form of marriage the husband married into the bride’s family (Wolf and Huang 1980). 

62 In recent decades, many researchers have investigated adoption in contemporary societies and found both 

negative and positive results for a great diversity of outcomes, including child wellbeing. It is important to note, 

however, that when most (contemporary) studies are taken together they suggest that the cultural, economic 

and social context determines the motivation and frequency of adoption. In turn the wellbeing of adopted 

children is affected (Brown, Waters, and Shelton 2017; Howell 2009; Palacios and Brodzinsky 2010).
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likelihood of dying was almost twice that of a non-adopted daughter. However, 
after the age of twenty their chances of survival were greater than non-adopted 
daughters. This might be caused by a selection effect of the less healthy dying earlier 
(Wolf 1995: 298-318). The negative effects of adoption for infant mortality are con-
firmed by analysing data from the Penghu Islands (Yu, Huang, and Chuu 2011) and 
reanalysing data from Haishan for child mortality until age five (Riswick 2013). 

Some recent studies, however, have challenged the previous findings of adop-
tion being detrimental for survival in historical Taiwan by taking the whole life 
course of children adopted between six months and fifteen years old into account. 
This approach studies children not from adoption, but from birth onwards. The 
authors argue that most previous studies were limited geographically and ethni-
cally, and did not control for important covariates that may have mediated the 
relationship between mortality and adoption such as region, sex of child, parity 
and socioeconomic status. Therefore, they perform longitudinal analyses of a 
larger set of data by including adoption as a time-dependent covariate in Cox pro-
portional hazard models. Their findings demonstrate that the adoption of girls 
does not increase the risk of mortality and is either protective or neutral with 
respect to mortality (Mattison et al. 2015). A later study investigating mortality 
differences within the group of adopted daughters demonstrates that the protective 
effects of adoption were stronger among adopted daughters who were not adopted 
with the intention of perpetuating the family line, compared to those who were 
adopted as little daughters-in-law (Mattison et al. 2018).63 

5.2.2  The (possible) importance of household  
composition and regional context 

Many studies have shown the importance of the composition of the household for 
the health of young children because of its influence on the (unequal) distribution 
of resources (Campbell and Lee 2004; Oris, Derosas and Breschi 2004). Several 
studies demonstrate the importance of the mother for the survival of her children 
(Van Poppel 2000), while the effect of the father depends on household structure 
and historical context (Derosas and Oris 2002). Next to parents, other kin might 
also be important for survival. The presence of grandmothers, for example, often 
has a positive effect on child survival rates. Although there is much variation, hav-
ing at least one relative - apart from the mother - seems to be beneficial for child 
survival in almost all populations (Kramer 2010; Sear and Coall 2011; Sear and 
Mace 2008). Siblings may, in that sense, play an important role too (Öberg 2017; 
Riswick and Engelen 2018).

63 A recent study focusing on Japan found that adopted boys enjoy survival advantages compared with biological 

children, especially early in childhood, while adopted girls suffer from elevated mortality risks, especially at later 

in childhood (Dong and Kurosu 2019). 
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This study connects with the literature on the (conditional) resource dilution 
model, which suggests that there is a negative relationship between the number of 
children and the amount of resources that any one child can obtain because 
resources are finite (Downey 2001). The effect of this negative relationship can, 
however, be conditional on the age, gender and sibling position of a child. This is 
important to acknowledge, since most households are highly stratified, with mul-
tiple overlapping hierarchies causing inequality among its members in resource 
allocation (Folbre 1986; Klep 2004; Wolf 2005). Next to household hierarchies, the 
extent to which resource dilution plays a role also depends on the level of support 
given to children by other interested parties, such as household members and insti-
tutions like the government, since the provision of resources is not solely the con-
cern of parents. Moreover, this reallocation of resources is also influenced by dif-
ferences in family systems (Bras, Kok, and Mandemakers 2010; Skinner 1997). 
Therefore, specific allocation of resources is often conditional on the specific his-
torical and geographical context and gender preferences, including variations in 
child-rearing practices and the specific roles of kin and non-kin (Gibbs, Workman, 
and Downey 2016; Kalmijn and Van de Werfhorst 2016; Riswick 2018b). Because 
this differs across time and place, it may also explain why the effects of resource 
dilution show a variety of demographic outcomes.

How did household composition affect child mortality risks of adopted and 
non-adopted children in Taiwan? One could argue that a couple (or household) 
chooses to adopt a child and may therefore value it more. Moreover, the motivation 
for people to adopt children is most often connected with the necessity of doing so. 
For example, a couple may be childless and the adopted child is the only way for 
them to continue their family line and/or have someone to support them in their 
old age. Yet, a clear distinction should be made on the basis of gender: whereas 
non-adopted and adopted boys were normally favoured in every household, 
adopted girls were often seen as inferior (Wolf 1972). Household composition may 
in that sense be even more important for adopted children, since it determined 
their position in the household, and the consequences regarding resource alloca-
tion resulting from it, even more. Having no siblings meant that the adopted child 
did not have to compete with others for the same resources. In contrast, having 
siblings automatically meant that adopted children were faced with the negative 
consequences of resource dilution, or in the case of adopted girls, even received 
detrimental treatment as a result.64 In sum, instead of looking only at adoption and 
kind of adoption, this study uses information on who else is in the adopting house-
hold to make assumptions about mortality risks.

64 This is also reflected in how an interviewed adopted girl spoke about her lived reality: “she [an adopted girl] is 

always a little lower than a real daughter (…) unless her foster mother has no other children (Wolf and Huang 

1980: 236). Moreover, it is also in line with other contemporary studies that argue that what matters for the 

wellbeing of adopted children is not only adoption itself, but if there are other children present (Santos-Nunes et 

al. 2018).
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Next to household context, this study also addresses questions concerning the 
influence of regional context on the effect of adoption on child mortality and on 
the effect of household composition on child mortality after adoption. This is 
important as economic conditions and cultural norms varied between regional 
contexts with regard to household formation, modernisation and urbanisation that 
influenced daily lives. In other words, social relationships, kinship organisation 
and the way in which adopted children are valued and treated may also vary as a 
result of regional norms, beliefs, rights and obligations about households and the 
roles of specific household members (Skinner 1997). An initial example, which has 
already been mentioned, is that the adoption of girls was very common in northern 
Taiwan, indicating that giving away (unwanted) children was much easier and nor-
malised as it was part of the household system. This suggests that on the one hand 
in northern Taiwan households could choose to give away a child when resources 
were limited, and on the other hand that more adopted siblings were present who 
might compete with each other in the same way as non-adopted siblings. This is in 
contrast to southern Taiwan, where adopted siblings may have faced less competi-
tion because adoption was not the norm. It was a conscious choice to adopt and in 
turn these children may also have been valued more (Chuang and Wolf 1995).  
A second example of differences in regional context may be found in the most com-
mercialised and urbanised areas, which later grew into Taipei City in the nineteenth 
century. The economy of these places offered women and children the opportunity 
to use their labour outside the household for wages in small-scale production and 
commerce, handicraft industries, and prostitution (Gates 1987; Lin 2011). This 
meant that in urban households parents could use their parental authority over 
their children differently from rural parents, and might make different decisions 
regarding resource allocation (Engelen and Wolf 2006; Wolf and Gates 2005). For 
instance, older sisters may have competed for more resources within the household 
as parents may have perceive them as valuable because of the opportunities they 
had to work for wages outside of the household.

5.2.3 Hypotheses 

To offer a new perspective and try to understand the contradictory findings of pre-
vious studies, this study focuses on boys and girls who were adopted as infants and 
their mortality risks as young children (between one and five years old). Firstly, 
because this study investigates child mortality (between one and five years) of 
adopted infants, it is expected that this group will be more likely to experience nega-
tive effects of adoption as most of the protective effects only become visible at later 
ages in previous studies (H1). Secondly, according to the resource dilution hypothe-
sis, adopted children who are adopted by a childless couple should have higher sur-
vival chances compared to the situation where there are other (non-adopted or 
adopted) children present. This effect may be stronger for adopted girls because of 
the values and practices of son preference. Moreover, the negative effect of having 
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siblings may also be conditional on age, as that too influences resource dilution 
(H2). Thirdly, the specific regional context may cause the effect of adoption on child 
mortality, and the effect of household composition on child mortality, to vary 
between areas. This may be caused by the different nature of adoption in rural north-
ern and southern Taiwan, and the effect of modernisation and urbanisation (H3). 

5.3 Data, measurements and methods 

Taiwan was ruled by Japan from 1895 to 1945, and in 1905 the Japanese colonial 
government began to implement a household registration system administered by 
the police to tightly monitor and control the Taiwanese population. Under this reg-
istration system, every person had to register with the police as a member of one 
household. The information required for the household register included many 
personal details, demographic 
events, and exact dates of these 
events for all household members. 
Household heads had the responsi-
bility of reporting any changes to a 
local police station, and the police 
would pay regular and irregular 
home visits to make sure that the 
information in the registers was 
accurate. These household regis-
ters, containing considerable demo-
graphic details at the individual 
level, have mostly been preserved to 
the present and are considered very 
reliable (Dong et al. 2015; Li, Yang, 
and Chuang 2011; Wolf and Huang 
1980). They offer us the possibility 
of following individuals on a day-
to-day basis. This is key, since, in a 
pre-transitional society, household 
composition differed greatly due to 
high mortality, adoption, marriage, 
and migration. To be able to take 
this into account is a major strength 
of the current study.

Data from a total of 18 study 
sites are transcribed into the Taiwan 
Historical Household Registers 
Database (THHRD), which pro-

Figure 5.1 Map of the research sites of available in 

the THHRD

The research sites selected for this study are: Meng-jia & 
Tao-dao-cheng (1), Zhubei (4), Beipu (5), Emei (6), Guanxi (7), 
Danei (13), Jibei (14), Donggang (15), and Jiuru (16).  
Source: Program for Historical Demography, Research Center 
for Humanities and Social Sciences, Academia Sinica.
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vides a large population sample for historical demographic analysis (see Figure 
5.1). The sample of the THHRD for this study consists of all children who were 
born or adopted into a household between 1906 and 1940 from the research areas 
of Mengjia and Taodaocheng (1), Zhubei (4), Beipu (5), Emei (6), Guanxi (7), 
Danei (13), Jibei (14), Donggang (15), and Jiuru (16).65 It is important to note that 
all non-adopted and adopted children from each household are selected as research 
persons, which means that observations are clustered within households. A further 
selection was made by only including children who survived their first year of life, 
and are observed from that time onwards. It means that only children who were 
adopted as infants (before age one) are included in the analyses. This is about 54 
percent of the children who were adopted before age five, as most children were 
adopted when they were between two and eight months old (see Appendix A5.1 & 
A5.2). These selections were made in order to be able to study the impact of adop-
tion on young child mortality (between 1 and 5 years old).66

Univariate analyses are carried out by employing Kaplan-Meier survival curves, 
while multivariate event history Cox proportional hazard models analyse child 
mortality risks by taking time-varying and control variables into account. Obser-
vation time begins at day 366 (age one) for a child and ends when the child dies 
(failure event) before his or her fifth birthday. All remaining children (which are 
research persons) are censored after their fifth birthday, or earlier when they could 
no longer be observed. The observations are clustered by household identity num-
ber. Hence, models with robust standard errors were estimated to adjust for 
intra-household correlation. Kaplan-Meier curves are presented in Figures 5.2 and 
5.3. Cox proportional hazard models are presented in Table 5.2 to examine the 
effect of adoption on child mortality risks. In Tables 5.3 and 5.4, Cox proportional 
hazard models are presented to investigate the effect of household composition, 
especially sibling composition, on the mortality risks of adopted children.67 Proba-
bility values of less than 0.10 are assumed to represent statistical significance 
because of low numbers, although attention is also paid to effect sizes and confi-
dence intervals of non-significant variables.68

65 These are the sites that are located in northern and southern Taiwan that were made accessible for this research 

by the board of the Program for Historical Demography. 

66 There is also a difference with the dataset in this paper compared Mattison et al. (2015) because it is the latest 

version of the Taiwan Historical Household Register Database in which more information is entered. For 

example, the Guanxi region is not included in their articles. 

67 The impact of sibling composition – differentiating between gender, age categories and adoption status – for 

infant and young child mortality (0-5 years) of non-adopted children is investigated in Riswick and Hsieh (2020). 

68 Diagnostics were run to check whether all assumptions were met and adjusted when needed. In most cases the 

variables were not violating the proportional hazard assumption, and when the assumptions were not fully met 

other models were run with time-interactions. These models confirmed the same qualitative conclusions and 

were in line with the results presented. 
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In Table 5.2, the main variable of interest regarding child mortality is whether 
or not a child is adopted. In Tables 5.3 and 5.4, the main independent variables of 
interest are the presence of adopted and non-adopted brothers and sisters in differ-
ent age categories. These are coded as dummy variables: having a sibling present 
(0-1). Siblings are defined as having the same father or mother as the adopted 
research person, while adopted siblings are defined as having been adopted by the 
same adoptive father or mother of the adopted research person. It is important to 
note that the presence of co-resident siblings is treated as a time-varying covariate. 
This accommodates the fact that siblings could move in and out of the household 
while the adopted research person was growing up. In addition, the presence of 
siblings is divided into age categories compared to the age of the research person: 
up to five years older, and more than five years older. These groups are based on the 
assumption that the age difference between siblings who are present and the 
research person may be of importance for the allocation of certain resources (Kip-
pen and Walters 2012; Riswick and Hsieh 2020). Gender and adoption are also 
included by explicitly looking at the presence of adopted and non-adopted broth-
ers and sisters in each age category. Lastly, the relatives who have the most import-
ant influence on child mortality according to the literature – namely the parents 
and grandparents – are also included as time-varying variables. Next to these main 
variables, other variables are included as co-variates. The occupation of the house-
hold head and the ethnicity are added to control for economic conditions and cul-
tural norms. By including the region and time period it is possible to control for 
differences in time and place.

The summary statistics of all variables – measured at the moment when the 
non-adopted and adopted research persons were aged one – are presented in Table 
5.1. In general, both groups are comparable with regard to socio-economic status. 
There are, however, some differences which may also influence the effects of cer-
tain determinants of child mortality risks. As previously mentioned, adopted chil-
dren are mostly girls, and most adoptions took place in the northern regions in 
Taiwan. In addition, in the later period (1926-1940) fewer adoptions took place 
and the Chinese Hakka and Hokkien ethnic groups adopted more children than 
other ethnicities. All of this is in line with the findings of previous studies. Lastly, 
compared to non-adopted children, adopted children were more frequently found 
in households where couples did not have any children, or where the mother was 
absent. The latter situation is common, as it enabled widowed men to secure, for 
instance, old-age support. 
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Table 5.1 Descriptive statistics of research persons at age one in the selected research areas in Taiwan, 

1906-1940

Variables Non-adopted Adopted

Number % Number %

Sex
Male
Female

22769
20096

53.1
46.9

737
4120

15.2
84.8

Sibling composition
None
Only Sisters
Only Brothers
Sisters and Brothers

10478
8888
7738
15782

24.4
20.7
18.1
36.8

1514
879
1070
1394

31.2
18.1
22.0
28.7

Mother
No 
Yes

486
42400

1.1
98.9

337
4520

6.9
93.1

Father
No 
Yes

2382
40504

5.6
94.5

287
4570

5.9
94.1

Grandmother
No 
Yes

22962
19924

53.6
46.5

2714
2143

55.9
44.1

Grandfather
No 
Yes

26183
16703

61.1
39.0

3423
1434

70.5
29.5

Occupation head
Farmers
Low SES 
High SES 
Unknown

27679
5244
3883
2107

64.6
12.2
9.1
14.1

3311
444
377
725

68.2
9.1
7.8
14.9

Ethnicity
Hokkien
Hakka
Other

10346
24577
7942

24.1
57.3
18.5

1777
2647
433

36.6
54.5
8.9

Period
1906-1925
1926-1940

22765
20100

53.1
46.9

2992
1865

61.6
38.4

Region
Zhubei (rural north)
Beipu (rural north)
Ermei (rural north)
Guanxi (rural north)
Danei (rural south)
Jibei (rural south)
Donggang (rural south)
Jiuru (rural south)
Mengjia (urban north)
Dadaocheng (urban north)

6487
6293
3323  
12224
5716
942
2083
1845
1934
2039

15.1
14.7
7.8
28.5
13.3
2.2
4.9
4.3
4.5
4.8

830
1072
588
797
322
70
49
49
400
680

17.1
22.1
12.1
16.4
6.6
1.4
1.0
1.0
8.2
14.0
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5.4 Results

5.4.1 The effect of adoption for child mortality 

To gain an understanding of the differences of the mortality levels of non-adopted 
and adopted children, young child mortality risks (between age one and five) are 
calculated first. Figure 5.2 presents a Kaplan-Meier curve for the mortality risk in 
days from age one until age five for non-adopted and adopted boys and girls sepa-
rately. Over time, mortality risks increase for all groups, but there is a large differ-
ence between non-adopted and adopted children of both sexes. At age five the 
differences between the groups are largest, with mortality risks for non-adopted 
girls being 10%, non-adopted boys 9%, and adopted girls and boys 14%. Moreover, 
these differences are statistically significant. 

Next to possible gender differences, regional variation is explored, as many 
studies have shown that in northern Taiwan adoption was much more common 
compared to southern Taiwan. Therefore, the Kaplan-Meier curves for mortality 
risks by region are shown for non-adopted and adopted children in each of the 
regions separately in Figure 5.3. A first observation is the regional difference of 
mortality risks, which is in line with previous studies demonstrating that mortality 
was much higher in southern Taiwan (Barclay 1954; Shepherd 2011). Despite the 
regional differences in mortality risks, adopted children had higher mortality risks 
in both regions. In northern Taiwan non-adopted children faced mortality risks of 
8% compared to 13% for adopted children, in southern Taiwan child mortality 
risks were 14% for non-adopted children, compared to 21% for adopted children. 

These univariate results demonstrate that being adopted was important for deter-
mining child mortality risks. When differentiating between gender and region the 
same differences are observed. To be able to look in more detail, and to take co-vari-
ates into account, the results of the Cox proportional hazard models are presented by 
gender and region in Table 5.2. The analyses confirm that adopted boys and girls had 
much higher mortality risks compared to non-adopted children. Adopted boys expe-
rienced higher mortality risks compared to adopted girls in both regions. This effect 
can be found in every region, although the size of the effects differs somewhat. In 
rural northern Taiwan adoption caused the greatest increase in mortality risks for 
girls, while for boys the same observation can be made for rural southern Taiwan.69

To examine whether the described negative effect of adoption on child mortality 
is the result of a conscious or unconscious process, it helps to address the differences 
between adopted boys and adopted girls. In general, an adopted boy was treated well 
as he was seen as very valuable, especially when a couple invested years of savings in 
acquiring him. It can therefore be argued that they would also do everything in their 
power to keep him alive. In contrast, although families also invested in an adopted 

69 Pasternak (1983) wrote that in southern Taiwan, because fewer people wanted to adopt a girl, households had 

greater choice: in southern Taiwan adopted girls did indeed have lower mortality risks compared to northern 

Taiwan. However, it is unclear if this is really caused by more supply causing only the healthiest girls to be adopted. 
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Figure 5.2 Kaplan-Meier survival curve for non-adopted and adopted boys and girls (1-5 years) in 

Taiwan, 1906-1945

Figure 5.3 Kaplan-Meier survival curve for non-adopted and adopted children (1-5 years) in northern 

and southern Taiwan, 1906-1945
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girl, she was seen as inferior because of the patriarchal system and practice of son 
preference. Adopted girls also had to endure more, physically and emotionally, than 
non-adopted girls.70 Therefore, if the negative consequences were the result of a con-
scious process, one would expect that adoption would have the largest negative effect 
on female child mortality risks. However, as both sexes experienced higher child 
mortality risks when adopted before the age of one, it can be argued that the reason 
for higher child mortality risks of adopted children is probably not related to nega-
tive effects because of abuse and malnutrition alone.

A better explanation may be that very young adopted children are in many cases 
selected – most likely negatively – to be adopted as they come from lower social eco-
nomic status or farming families, and were given away for adoption because older 
same-sex siblings or similarly aged siblings were present in their household (Riswick 
and Lin 2019).71 For example, one would not expect that boys actually experienced 
higher mortality risks when being adopted. At first this observation seems strange 
and paradoxical, but it may actually be the result of their perceived value. It is highly 
plausible that parents adopting a boy, who was very difficult to obtain, were less con-
cerned about his health since supply was limited. Moreover, adopted boys were some-
times also offered through a travelling go- between who arranged these adoptions, 
and people complained that many of these boys were sick or weaker than the average 
child. In short, the (negative) selection of who was given away for adoption may also 
have caused adopted boys and girls to be somewhat weaker on average.72

In sum, when looking specifically at mortality risks of children adopted as 
infants, it is most likely that the process of adoption itself caused adopted children 
to have higher mortality risks compared to their non-adopted counterparts. While 
all kinds of psychological negative consequences can be imagined when infants are 
taken away from their mothers, often described as an ‘adoption trauma’, early 
weaning might be the most important direct cause. In most localities in Taiwan 
long breastfeeding was the norm, and adoption would disturb this practice and 
possibly have major consequences. Older children, having already developed a  
better immune system, were less vulnerable for infections and other diseases. This 
might be the reason why Mattison et al. (2015) find different results over the life 
course of children adopted between six months and fifteen years old.

70 For example, everyday expressions underscore the negative view of an adopted girl: a girl with a sullen 

expression, a crying girl, and a complaining girl were all compared with an adopted little daughter-in-law. 

Furthermore, interviewed women note that an adopted daughter is more useful because they can push her 

more to work harder than they would do with their own daughter. Besides working harder, most of the time 

adopted daughters also got less food and care (Wolf 1972).

71 Wolf (1995) argues that sickly children were probably not taken in as families often had the chance to inspect the 

prospective child for adoption. That these children did not show any signs of sickness/weakness, however, does 

not mean that they may not be negatively selected. 

72 Pasternak (1983: 140) also mentions this selection and goes one step further to argue that “If adopted girls were 

weaker children to begin with in Haishan, then removing those adopted after age one could exaggerate the 

success of daughters”. This may also be one of the reasons why recent studies by Mattison et al. (2015, 2018), 

which select only children adopted between six months and fifteen years old, find different results. 
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5.4.2  The importance of household composition and regional  
context for the health of adopted children 

To investigate possible factors influencing the negative consequences of adoption 
further, in this section the influence of differences in household composition and 
regional context, especially sibship composition, on child mortality risks for 
adopted children are studied. This might be especially important if the detrimental 
effects of adoption may be countered by having sufficient resources available. Yet, 
the opposite may also be true when other children were already present, or when 
new children were born, as this (unconsciously) resulted in parents and other 
household members reallocating their time and other resources. In other words, if 
conditions after adoption were important for child mortality risks, to what extent 
did the structure of the household play a role?

Previous research has demonstrated that the effect of sibling composition on 
mortality outcomes may differ depending on the age, sex, and adoption status of 
siblings (Fox et al. 2017; Kippen and Walters 2012; Riswick 2018b). A Cox propor-
tional hazard model for female and male child mortality by sibling composition is 

Area Gender Adopted Exp(coef) SE CI P

Taiwan

Girls No
Yes

Ref.
1.492 0.053 1.342-1.658 0.000

Boys No
Yes

Ref. 
1.666 0.107 1.350-2.056 0.000

Northern

Girls No
Yes

Ref.
1.562 0.065 1.374-1.776 0.000

Boys No
Yes

Ref.
1.783 0.150 1.328-2.394 0.000

Southern

Girls No
Yes

Ref.
1.391 0.128 1.082-1.788 0.003

Boys No
Yes

Ref.
1.848 0.233 1.169- 2.921 0.008

Taipei

Girls No
Yes

Ref. 
1.496 0.295 0.838- 2.669 0.172

Boys No
Yes

Ref.
1.556 0.271 0.751- 3.222 0.233

Table 5.2 Cox proportional hazard models for child mortality (1-5 years) in Taiwan, 1906-1945

Note: In the models, socio-economic status, ethnicity, region, and time period are controlled for. Although there were 
no differences in the direction and magnitude for the effect of adoption for gender, it was still considered desirable 
that this study should show the results for girls and boys separately to strengthen the explanation for differences, as, 
culturally, adopted boys were seen very differently compared to adopted girls, which suggests that the negative effect 
of adoption is unconscious. An interaction with adoption and sex was not statistically significant, confirming the 
observation. 
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therefore presented in Table 5.3. It determines to what extent they compete for 
similar resources or if they may provide support. The results indicate that sibling 
composition matters for child mortality for adopted children, and that the effects 
are gendered in the sense that they confirm to the gender bias of son preference. 
For adopted girls the presence of sisters up to five years older, and adopted sisters 
more than five years older, and brothers up to five years older increases mortality 
risks. It demonstrates how adopted girls suffered when younger children were 
present who needed attention, care and other resources. In contrast, the presence 
of brothers more than five years older and the presence of a grandfather decreased 
mortality risks for adopted girls, which might be an indication of the positive effect 
of the remunerative resources they could bring into the household. This is only 
relevant for the most vulnerable children, such as female adopted children, because 
when there is more to go around they will benefit, as sons will always receive the 
resources they need and girls will suffer when resources are limited. 

For boys, only the presence of non-adopted brothers up to five years older 
increased mortality risks. This suggests that parents did indeed value an adopted 
boy more compared to other children in the sense that the current household com-
position did not affect the resources allocated to him. An exception was when a 
younger brother was born as this increased mortality risks. This can possibly be 
explained by the fact that most couples who adopted a boy did not expect to have 
a (or another) son by themselves. The birth of a son could therefore change the 
position of an adopted boy in the household considerably. Higher mortality risks 
most likely reflect a reallocation of resources to the newborn son. Even so, these 
results should be read with caution because of the relatively low number of obser-
vations for adopted boys. 

To investigate the possible regional differences of the effect of household com-
position on child mortality for adopted girls, Cox proportional hazard models for 
female child mortality are presented by region in Table 5.4.73 Although not always 
statistically significant, in general for rural northern and southern Taiwan similar 
findings are found in the direction and sizes of the mortality risks. One difference 
is that adopted sisters who are five years or more older increased mortality risks in 
northern Taiwan. This is in line with previous findings for non-adopted girls and 
could be connected to the fact that adopted sisters would compete with each other 
for similar resources. For urban northern Taiwan, however, some differences with 
the two other regions are found. Only non-adopted sisters who are five years or 
more older increase mortality risks. In the city older daughters might already be 
able to bring in additional income to the family, and due to this receive more 
resources because they were perceived as valuable (Wolf and Gates 2005). 

73 This is only done for girls because the limited number of boys does not make it possible to investigate regional 

differences. 
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5.5 Conclusion and discussion 

Little is known about how the health of children is affected by adoption, especially 
for premodern societies. This study investigated child mortality risks of adopted 
infants in Taiwan during the period 1906-1945 in order to be able to explore the 
consequences of adoption on health. The goal was twofold. Firstly, to investigate if, 
and how, adoption of infants increased child mortality risks compared to non-ad-
opted children. The study demonstrates that child mortality risks of adopted chil-
dren, both boys and girls, were much higher compared to non-adopted children. 
Moreover, despite differences in the size of mortality risks, this was true for all 
regions. This indicates that although economic conditions and cultural norms var-
ied, they did not affect the negative impact of being adopted on child mortality 
risks. A possible explanation may be the consequences of the process of adoption 
itself, in which children were adopted at a very young age. It confirms our hypo-

Adopted girls (1-5 years) Adopted boys (1-5 years)

Variable Exp(coef) Exp(coef)

Brother(s) 5 years older present 0.901+
(0.793-1.023)

0.715
(0.344-1.488)

Brother(s) up to 5 years older present 1.482*** 
(1.236-1.776)

2.289**
(1.171-4.473)

Adopted brother(s) 5 years older present 1.423
(0.856-2.367)

0.536
(0.128-2.230)

Adopted brother(s) up to 5 years older present 0.639
(0.317-1.287)

2.194
(0.732-6.575)

Sister(s) 5 years older present 0.977
(0.776-1.230)

0.684
(0.392-1.194)

Sister(s) up to 5 years older present 1.384***
1.114-1.719

1.037
(0.581-1.851)

Adopted sister(s) 5 years older present 1.337***
(1.074-1.666)

1.087
(0.695-1.702)

Adopted sister(s) up to 5 years older present 1.193
(0.842-1.692)

0.992
(0.579-1.699)

Mother present 0.851
(0.601-1.205)

0.996
(0.552-1.796)

Father present 0.844
(0.605-1.177)

1.137
(0.602-2.149)

Grandmother present 0.966
(0.793-1.176)

0.763
(0.489-1.192)

Grandfather present 0.822+
(0.652-1.035)

1.313
(0.813-2.121)

Note: In the models for Taiwan, socio-economic status, region, time period and adoption age are controlled for. The 
same models were run for all children who were adopted before age five, starting from the moment of adoption 
until death or age five. By doing so, a larger number of adopted children can be observed from the exact moment 
of adoption onwards, instead of from age one. In this way, a better indication can be given for the effect of different 
household compositions directly after adoption. The results of these models (available upon request) were, however, 
similar in direction and effect, which demonstrates their robustness. Presented are the hazard rates, confidence 
intervals and statistical significance. Signif. codes: + p < 0.10; * p < 0.05; ** p < 0.01; ***p < 0.001.

Table 5.3 Cox proportional hazard models for child mortality (1-5 years) by sex in Taiwan, 1906-1945
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thesis that infant adoption causes higher mortality, and suggests that the protective 
effect that adopted children experience, which was found by other studies as well, 
occurred at later ages or is only visible for those who were adopted after infancy. 

The second goal was to investigate if, and how, household composition after 
adoption influenced child mortality risks of children adopted as infants. The 
results demonstrate that household composition was especially important for 
adopted girls. In particular, similarly aged siblings increased female child mortality 
risks, indicating that when a sibling who was younger or more than five years older 
was present, they would suffer the consequences of a reallocation of resources. 
This was in general true for both rural northern and southern Taiwan, although 
adopted siblings possibly played a different role in most regions. The differences 
with Taipei, an urban area, indicate the possible differences of household alloca-
tion in this specific (modernising) regional context in which traditional gender 
roles were slowly changing. For adopted boys, only the presence of non-adopted 
brothers who were younger or up to five years older increased child mortality risks, 

Table 5.4 Cox proportional hazard models for female child mortality (1-5 years) by region in Taiwan, 

1906-1945

Variables Northern Taiwan Southern Taiwan Taipei

Brother(s) 5 years older present 0.872+
(0.750-1.014)

0.671+ 
(0.430-1.046)

1.018
(0.747-1.385)

Brother(s) up to 5 years older present 1.617***
(1.289-2.028)

1.724+
(0.964-3.079)

1.033
(0.691-1.543)

Adopted brother(s) 5 years older present 1.941**
(1.173-3.212)

Adopted brother(s) up to 5 years older present 0.582
(0.239-1.417)

Sister(s) 5 years older present 0.804
(0.598-1.081)

1.236
(0.689-2.234)

1.596+
(0.976-2.611)

Sister(s) up to 5 years older present 1.356*
(1.040-1.767)

1.725+
(0.951-3.125)

1.305
(0.784-2.171)

Adopted sister(s) 5 years older present 1.420**
(1.090-1.850)

0.672
(0.209-2.165)

1.168
(0.728-1.873)

Adopted sister(s) up to 5 years older present 1.391+
(0.944-2.051)

2.758
(0.275-2.759)

0.740
(0.320-1.712)

Mother present 1.095
(0.662-1.811)

1.041
(0.326-3.323)

0.548*
(0.315-0.953)

Father present 0.708
(0.453-1.107)

0.739
(0.261-2.094)

0.830
(0.475-1.451)

Grandmother present 0.887
(0.693-1.135)

1.011
(0.612-1.669)

1.131
(0.731-1.749)

Grandfather present 0.845
(0.645-1.107)

0.404*
(0.612-0.842)

1.232
(0.691-2.197)

Note: In the models, socio-economic status, ethnicity, time period and adoption age are controlled for. In the models 
for southern Taiwan and Taipei the some variables were not included because the number of observations and 
deaths were too low to offer any reliable results. Presented are the hazard rates, confidence intervals and statistical 
significance. Signif. codes: + p < 0.10; * p < 0.05; ** p < 0.01; ***p < 0.001. 
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suggesting competition between them resulting in a reallocation of resources from 
the adopted child to the non-adopted one. 

These results demonstrate that household composition is as important for 
adopted children as for non-adopted children (see for the study on the impact of 
household composition on non-adopted child mortality chapter three). It confirms 
that household composition after adoption also mattered for child survival of 
adopted children, especially girls. As adopted children were always the youngest 
members of the household at the time of adoption, it was they in particular who 
faced resource dilution when a new child, close in age, entered the household 
through birth or adoption. It confirms the idea that the entrance of another 
younger child ‘dethroned’ the older sibling. Younger children who needed to be 
nursed competed directly with recently weaned children as they monopolized 
much of a mother’s time and attention (Kramer, Veile, and Otárola-castillo 2016; 
Wolf 1995). In practice this meant that many adopted girls were weaned at a rela-
tively early age. Some of those nursed by their foster mothers probably even had to 
share their breasts with their future husband. As a result the great majority suffered 
from competition with their foster families’ own sons and daughters. 

In summary, the findings of this study underscore that household composition 
after adoption should be taken into account when investigating mortality risks. 
Regional context may play a role in determining the allocation of resources between 
household members, which in turn affects child mortality risks. At the same time, 
however, in all regional contexts infant adoption increases child mortality risks, 
indicating that this effect is not context-specific. This is important for understand-
ing how inequalities in health were shaped in the past, but may also give an indica-
tion of how adoption, and household composition after adoption, may influence 
other forms of health/social inequalities (albeit ones less extreme than death).  
Nevertheless, there are several limitations of this study. It would be best to be able 
to follow adopted children from birth to death and not from adoption onwards, to 
really be able to take into account the early life conditions of adopted children and 
the exact timing of their adoption. This is at the moment only possible for a small 
number of adoptions taking place within the same area.74 In addition, in the future, 
the role of other factors that may influence the division of resources after adoption 
should be taken into account. For instance, household members – besides siblings, 
parents and grandparents – should also be investigated to see whether they matter 
for the mortality risks of adopted children as well. At this moment only a limited 
part of the extended family is taken into account. 

74 Next to only having a very small sample, this kind of adoption may also not be representative because the 

family of the adopted child lives relatively nearby. This may, at least theoretically, also affect the mortality risks 

of adopted children because it may influence caretaking behaviour. 



Between Rivalry and Support 157

Discussion and Conclusion

Chapter 6



158 Chapter 6: Discussion and Conclusion

6.1 Main aims and conclusions 

In this dissertation I aimed to answer the central research question of whether, how 
and why siblings influenced infant and child mortality risks in Taiwan and the Neth-
erlands. This was done to understand how differences in age, gender and birth posi-
tion of siblings living in the household impacted children’s mortality risks. It was 
hypothesised, on the basis of theories such as the conditional resource dilution 
model, that the roles children play, the position children have, and parental prefer-
ences within the household varied across regions because of differences in the envi-
ronment. Cultural norms, embedded in family systems, and economic conditions in 
the local community influenced how household structure and organisation were 
shaped. In turn, this determined the constraints imposed and what was within the 
calculus of conscious choice of individuals in these historical societies. Therefore, 
two societies that have very different norms regarding household structure and 
organisation were studied: the Netherlands (1863-1910) as a case-study for a West-
ern European society and Taiwan (1906-1945) as a case-study for a Chinese society. 
A comparative approach was used to look more closely at the influence of the 
regional contexts of these two societies. By doing so, it was possible to go beyond old 
dichotomies between (Western) Europe and China. Taiwan and the Netherlands 
were studied because of the excellent dynamic data that is available for the periods 
when both societies experienced the second phase of the demographic transition 
when mortality started to decline. This data made it possible to take into account the 
(often changing) household composition during children’s early life courses and to 
determine to what extent this influenced infant and child mortality risks. 

The overarching research question ‘Did sibship size and composition influence 
infant and child mortality risks in the Netherlands (1863-1910) and Taiwan (1906-
1945)? And if so, the question is how and why did it influence infant and child mor-
tality risks?’ was broken down into four sub-questions. Each formed a chapter of this 
dissertation. The second chapter covered the Netherlands and mainly focused on 
how and why infant and child mortality may be influenced differently within three 
regions in the Netherlands during the period 1863-1910. The other parts of this 
study asked the same question for three regions in Taiwan during the period 1906-
1945. Since in some areas in Taiwan almost 50 percent of daughters were given away 
for adoption, this required adding an additional dimension to the overarching 
research question by making a distinction between non-adopted and adopted chil-
dren. This resulted in two separate chapters investigating how being adopted may 
have caused different effects of sibship size and composition on infant and child 
mortality risks. The third chapter demonstrates how and why sibship size and 
composition had an influence on infant and child mortality risks of non-adopted 
children. The fourth chapter made it possible to show what children were given 
away for adoption and why. It illustrated how the adoption process was a highly 
selective one, which in itself also had an influence on child mortality risks. Chapter 
four was needed as a stepping stone to chapter five. It gave a better understanding of 
how sibship size and composition influenced child mortality risks of adopted infants 
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in Taiwan. Moreover, it also offered an alternative perspective for answering the 
larger question about how inequality played out in the household by examining who 
was given away for adoption. The fifth chapter demonstrates the influence of sibship 
size and composition for adopted children’s child mortality risks.

6.1.1  The importance of sibship size and composition for  
infant and child mortality for both societies

Five main conclusions can be drawn when combining the results of all chapters. 
The first is that although the Dutch and Taiwanese populations studied in the dis-
sertation are very different, sibship size and composition influenced infant and 
child mortality risks in both. In general, the presence of siblings led to higher infant 
and child mortality risks. This is in line with studies looking at sibling rivalry and 
parental investment, which suggest that parents need to make decisions regarding 
the amount of resources to allocate to each child. This is true even when no deci-
sions are made, since having more children would lead to fewer resources for each 
child. Yet, I argue that the way sibship size and composition influenced infant and 
child mortality risks differs in Taiwan and the Netherlands. Moreover, intra-societal 
differences in influences can also be found. For instance, in the Netherlands, sib-
ship size and composition was more important in the nuclear family region than in 
the intermediate and stem family regions. In Taiwan, differences in the influence of 
sibship size and composition were especially found between the rural areas and the 
city of Taipei. My study therefore confirms the most recent research results: 
regional differences moderate sibling effects. Further, that in both Taiwan and the 
Netherlands regional variation in economic conditions, cultural norms, and house-
hold organisation influenced the impact of sibship size and composition less when 
compared to the larger differences between the two societies. In short, the impor-
tance of the local context in moderating sibling effects assumed by the conditional 
resource dilution hypothesis and by the parental investment theory is confirmed.

The second conclusion is that a child’s own gender and that of any siblings 
mattered in both the Netherlands and Taiwan. This is the clearest example in my 
dissertation of how the same factor played a similar role in both societies. How-
ever, it is also the clearest example of how the historical and regional context mat-
ters. It revealed how households invested and children competed on the basis of 
gender roles. In chapter two, the number of same-sex siblings was shown to have 
had a negative impact on boys’ survival chances in the Netherlands, which sug-
gested that after the age of one, boys experienced more competition from their 
brothers. The reason for this could be their assigned roles within the household 
and on the family farm. Moreover, it may also be linked to the preference of Dutch 
couples for girls rather than boys (Reher et al. 2017). Furthermore, in the nuclear 
family region in the northwest of the Netherlands a negative effect of the number 
of sisters was only found for child mortality risks of girls. This may point to the fact 
that in this region daughters and sons may have been seen as interchangeable. 
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In contrast, in chapter three, results showed that the presence of same-sex sib-
lings increased child mortality risks for boys and girls in Taiwan. This is somewhat 
unexpected, since one would predict that parents tried to protect their sons as 
much as possible from unfavourable circumstances due to their importance for the 
continuation of the family line: they were permanent members and contributors to 
the household’s resources. Yet, these results may also be a consequence of simply 
having too many sons or daughters for the specific gendered role tasks available in 
the household. This may therefore have led to differential resource allocation by 
the household which resulted in competition between resources among same-sex 
siblings. Regional differences between northern and southern Taiwan in house-
hold organisation seem to have had limited effect on the way siblings competed 
and provided support. In short, while for boys in the Netherlands the most consis-
tent finding was the impact of older brothers on child mortality risks, in Taiwan 
having brothers increased mortality risks for boys, and having sisters increased 
mortality risks for girls. 

A third conclusion is that, next to gender, taking the age of siblings into account 
is key. For the Netherlands, boys who had older brothers in particular had higher 
mortality risks, while having younger siblings seems to have mattered less. Only in 
the nuclear family region did girls with older sisters also have increased mortality 
risks, and the same was true for boys with younger brothers. For Taiwan the effects 
were clearer and stronger. For both sexes, similarly aged siblings of both sexes (up 
to five years older) increased child mortality risks. This demonstrates how the age 
of the child and the age of its siblings determined whether siblings were dependent 
on similar resources and whether competition over resources occurred. In addi-
tion, for Taiwan the importance of age is also demonstrated for sibling support. 
The presence of non-adopted and adopted sisters over the age of five decreased 
male infant mortality risks, while the presence of non-adopted brothers over  
the age of five decreased child mortality risks for girls. This indicates that older 
daughters could act as a substitute for a mother, while older brothers may also add 
to the overall resources in a household. 

A fourth conclusion can be drawn when comparing the results in chapter three 
regarding non-adopted children with the result in chapter five regarding adopted 
children: the effect of sibling composition on child mortality was very similar. Yet, the 
effects differed much more according to the gender of a child. For adopted girls the 
presence of sisters up to five years older, adopted sisters more than five years older, 
and brothers up to five years older increased mortality risks. This demonstrates how 
adopted girls suffered when younger children were present who needed attention, 
care and other resources. For adopted boys, only the presence of similarly aged broth-
ers increased mortality risks, which suggests that adopted boys only competed with 
the non-adopted sons of their adoptive parents. This gender bias shows the impor-
tance of son preference for adopted children’s child mortality risks, while it had less 
impact on non-adopted children’s mortality risks in Taiwan. In short, I would like to 
argue that these results demonstrate that household composition is as important for 
adopted children as for non-adopted children. It confirms the idea that household 
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composition after adoption also mattered for child survival of adopted children, 
especially for girls, next to whether or not a child had been adopted.

One last overarching conclusion for the chapters on Taiwan is that the influ-
ence of sibling composition on mortality risks is similar in the way it influenced 
who was given away for adoption. Older same-sex siblings increased a child’s risks 
of being given away for adoption. This suggests that comparable sibling mecha-
nisms were active. The biggest difference, however, is that gender played a more 
important part in deciding who was given away for adoption compared to who had 
higher child mortality risks. In that sense, the likelihood of being given away for 
adoption mirrors the mortality risks of adopted children more than those of 
non-adopted children. While for boys the number of same-sex siblings increased 
adoption risks, for girls almost any sibling present in the household increased the 
risks of being given away for adoption. This was particularly so when they were of 
similar age. This again demonstrates how sons were valued more than girls. If we 
connect the higher risks of being adopted out with the finding in chapter five that 
child mortality risks for both male and female adopted children were much higher 
compared to non-adopted children, it is clear that adoption also indirectly influ-
enced survival. Children who were adopted ran additional mortality risks because 
of the decision-making process regarding who was given away for adoption and 
who was not. Moreover, next to directly causing inequality in health, sibship size 
and composition influenced inequality in the sense of who was seen as surplus and 
was in consequence given away. The fact that the mechanism is so comparable 
indicates that the same may be true for other outcomes as well.

6.1.2 The importance of the household in creating inequalities in health 

The findings discussed in my dissertation also offer the opportunity to reflect on the 
broader debates of how kinship configuration affected demographic behaviour in 
the past. Previous scholarship emphasised the importance of viewing the household 
not only as a unit for production and consumption of economic resources, but also 
of health (Das Gupta 1997; Harkness and Super 1994). Moreover, it was discussed 
how family systems, which are intertwined with gender systems, determined how 
household structure and organisation were shaped. In turn, this defines how families 
perceived and influenced the size and composition of their offspring sets (Hilevych 
2016; Skinner 1997; Todd 1985). In addition, a clear difference was made between 
Western European societies where property was more important for demographic 
outcomes and Chinese societies where lineage and position in the household and 
kinship hierarchy was more important. This resulted in Western European societies 
being characterised as based on property power and patriarchy, while Chinese soci-
eties were characterised as based on family power and state patriarchy (Bengtsson, 
Campbell, and Lee 2004; Wolf 2005). In the end, focusing on household organisation 
and structure also offers a perspective on the more general question of what is natu-
ral for our species, and what is not (Engelen and Wolf 2005a: 33-34). 
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What is natural, I would argue, is that people adapt to their environment. The 
specific temporal and regional context of the natural environment, economic condi-
tions, and cultural norms determine what choices are available within the con-
straints of the community in which people live. In comparing between, and within, 
Taiwan and the Netherlands I did not find a collectivist Taiwanese household ver-
sus a individual Dutch household. The same is true for the contrast between family 
and state power and property power between the East and the West. The picture 
that emerges from my study is more complex. For instance, only in Taiwan were 
positive effects of the presence of older siblings found for child mortality risks, 
which may indicate that the resources were shared more equally and collectively. 
However, in both societies, a child’s position in the household also negatively influ-
enced survival. In that sense, households in Taiwan did not protect their children 
more than in the Netherlands. In contrast, only in the Netherlands did daughters 
not have higher child mortality risks when other siblings were present. I would 
therefore argue that my findings do not demonstrate a clear division between the 
Netherlands and Taiwan when looking at the results of sibling rivalry and support 
within the household. In short, kinship played a crucial role, while the evidence to 
support a clear distinction between one society based on property and another 
based on family patriarchy remains limited

The main findings of my dissertation therefore demonstrate that the presence 
of specific family members can have a great influence on the (un)equal distribution 
of resources within the household; and that, in turn, inequality strongly affects the 
likelihood of survival for infants and children in very diverse societies. This sug-
gests that in both Taiwan and the Netherlands households were stratified, with 
multiple overlapping hierarchies causing inequality (Folbre 1986; Klep 2004; Wolf 
1990). The position of a given person in the household – determined by age, gen-
der and birth order – is therefore essential, since it determines the allocation of 
resources in the household among its members. In particular, my study confirms 
that older siblings in Taiwan in the period in question took precedence over 
younger ones, and in most cases, that boys had priority over girls due to strong 
parental power caused by the dominant patriarchal system in historical Chinese 
societies. However, my study also confirms that the same kinds of hierarchies may 
be observed in households in societies where intra-household hierarchies are less 
clear, such as the Netherlands. These results therefore reveal some commonalities 
in the importance of households for survival. I therefore argue that it is very likely 
that the process of allocating resources is always present and affects the choices 
available within the constraints of a household. This is even true when we do not 
expect to find any clear hierarchies within the household based on cultural norms 
and economic conditions. The number of children – or, from the perspective of the 
children, the number of siblings – therefore plays a crucial role in the way in which 
resources are allocated, and hence inequality is shaped in outcomes such as infant 
and child mortality risks within households. 

Next to the importance of household composition, my study also investigated 
other determinants at the household level. The most consistent finding in both 
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Taiwan and the Netherlands was that children in a household of which the parent 
or head was a farmer faced lower infant and child mortality risks. This demon-
strates that the social economic status of a household was also important for infant 
and child mortality risks in the sense of which kinds of resources were available. It 
is often argued that daily nutrition may be one of the most important determinants 
of whether an infection can be prevented and be combatted (Fogel 2004; Fogel and 
Costa 1997; McKeown 1976). Moreover, nourishment is more than the sum of 
calories consumed, as a person’s diet may lead to vitamin deficiencies. If under-
nourishment occurs it is hard for the body to adapt to this situation of hardship 
and probably this affected the immune system negatively (Floud et al. 2011). For 
the Netherlands, it is argued that class-based differences in vitamin intake were 
present where the poorest labourers survived on the bare essentials such as bread, 
potatoes, rice, and some fat and milk. In contrast, other classes would also be able 
to buy some vegetables and meat (Brooshooft 1897). Moreover, for farmers food 
insecurity was not a problem most of the time. This meant that they faced fewer 
chronic vitamin and calorie deficiencies that could prevent possible negative con-
sequences such as higher (child) mortality risks (Mourits 2019: 65-86). For Taiwan 
this kind of detailed information is not available, but a similar mechanism might 
be in play. This demonstrates that, although anthropologists have argued that dif-
ferences between poor and rich households were minimal, a household’s access to 
a plot of land to farm to secure access to more varied resources and diets was sig-
nificant (Wolf 1995; Wolf and Huang 1980). 

6.1.3 Demographic behaviour in the East and West 

At the highest level of abstraction this dissertation has a bearing on the debates on 
how similar and dissimilar the past demographic regimes in the East and West 
were. As discussed in the introduction, the ways in which societies at either end of 
the Eurasian continent are influenced by Malthusian preventive and positive checks 
is debatable. For China in particular, scholars have advocated the importance of 
mortality as an active check, since they argue that it was a rational response to 
changing circumstances (Engelen 2006; Lee, Campbell, and Feng 2002). Looking at 
the debate more closely, the most important point of disagreement appears to be the 
extent to which people in China were actively making choices that influenced 
demographic outcomes such as mortality and fertility. Subsequent research exam-
ined these claims and demonstrated that the binary oppositions made by most 
scholars add little to our understanding. What emerges most from their findings is 
the complexity apparent in historical demographic behaviour (Lee, Campbell, and 
Bengtsson 2004; Lundh and Kurosu 2014; Riswick 2018a). 

Focusing on infant and child mortality in Taiwan and the Netherlands, my dis-
sertation ultimately also gives some insight into the main differences in demo-
graphic regimes on a societal level between the East and West. Moreover, it may 
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demonstrate the strength of the Malthusian positive check in contrast to the agency 
of historical actors. As was explained in the previous section, the main findings 
demonstrate that the differences between Taiwan and the Netherlands in sibling 
effects were greater than the differences within the two demographic systems. Yet, 
positive and preventive checks seem to have been present in both societies. For 
instance, on the one hand, maternal depletion played an important role in both 
societies, since infants had higher mortality risks when birth intervals where 
shorter than sixteen months. This indicates that the constitution of a mother who 
had children in quick succession could not recover sufficiently quickly, resulting in 
higher infant mortality risks. This finding can be interpreted as a result of positive 
checks (Engelen and Wolf 2011). The importance of social economic status, as 
explained in the previous section, points in the same direction by suggesting that 
access to resources mattered as well. On the other hand, the fact that, in particular, 
same-sex older siblings increased mortality risks for daughters and sons cannot 
simply be explained as a positive check. If it was simply a consequence of too many 
children, one would expect to find that sibship size strongly influenced child mor-
tality risks regardless of the gender of older siblings. Instead, what was found in 
most cases was that the presence of siblings with a specific age and gender influ-
enced child mortality risks differently. This would therefore imply that people’s 
agency played a role as well. The question, however, remains whether we can speak 
of active or passive agency: did people consciously choose to have a certain num-
ber of children and allocate specific resources and roles to them that influenced 
their survival during childhood? Or was it the result of unconscious decision mak-
ing and circumstances? 

It should be clear that, when talking about agency of individuals and house-
holds, we should acknowledge that the age of the research subjects and the demo-
graphic outcomes we are studying are influencing the extent to which agency can 
play a role as well. For example, adults have much more agency than children, and 
especially in the past, people had much less agency with respect to who dies and 
lives, compared to how many children they had and whom to marry (Dong 2016: 
87).75 It is therefore more difficult to determine whether differences in active, pas-
sive or no agency are present on the basis of our main finding that sibship size and 
composition have a different effect in Taiwan and the Netherlands. On the one 
hand, following the interpretation of the EAP, it can be concluded on the basis of 
my results that the differences that were found between and within the studied 
societies are too complex and diverse to be caused by underlying commonalities of 
biology and physiology. In the view of the participants in the EAP, the findings 
would therefore only reflect choices made by individuals, households and commu-
nities regarding the allocation of resources and (work) roles within households 
(Lee, Campbell, and Bengtsson 2004). In other words, one could argue that infant 
and child mortality risks are indeed the result of conscious strategic behaviour in 

75 There are some exceptions to this general rule. For example, infanticide is one event which does involve active 

agency and conscious decision making that directly influences mortality. 
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resource allocation to specific children. In that way, life courses and household 
dynamics in Taiwan and the Netherlands were more alike than is often assumed. 

Yet, a different interpretation is also possible. While I agree with the first part 
of the argumentation – that the influence of sibship size and composition on infant 
and child mortality risks is not only the result of biology and physiology – I dis-
agree with the notion that this automatically means that it reflects conscious deci-
sion making and active agency about resource allocation that affect the risks of 
dying in childhood. The first, more theoretical, reason is that in my view it is 
impossible to deduce or refute rational and strategic decision making on the basis 
of demographic outcomes with the kind of quantitative sources I used. In other 
words, it would go too far to assert that this, or any study using quantitative sources, 
can give an answer to the question of whether demographic outcomes were the 
result of conscious or unconscious behaviour, since these outcomes may not be the 
result intended by the historical actors themselves (Bidart 2019; Engelen 2006). It 
is therefore very dangerous to make assumptions about conscious behaviour of 
parents and households living in historical times with the hindsight of today. Quali-
tative sources which offer insight into motivations for specific demographic 
behaviour may be better suited to this goal, since they can study how intentions 
and the envisioned outcomes of people do or do not become reality. In addition, it 
is reasonable to assume that the decisions regarding how many children to have, 
how to treat them, and how to divide resources are being continuously updated, 
causing them to be dynamic decisions. This should also be one of the main reasons 
why the estimated associations should not be interpreted as causal effects. 

A second reason is that, even when we go beyond these more theoretical issues, 
the results do not all line up in such a way as to allow one to argue for conscious 
decision making or active agency, or at any rate not in a way which is consistent 
with what we know about how patriarchy functioned in Taiwan. For instance, 
same-aged siblings increased infant and child mortality risks, even in the case of 
similarly aged sisters. If this were the result of conscious decision making, it would 
contradict the observation concerning the importance that was given to sons in 
Taiwanese households. In this instance, in my opinion, a better and simpler expla-
nation would be that similarly aged siblings competed more for similar resources, 
which led to resource dilution: for example, in the case of a mother who had to 
divide her time between young and dependent children. In short, this finding 
could be seen as an indication that this result is not to be explained with reference 
to conscious decision making, or active agency, but instead by the circumstances 
under which people lived. 

Despite the importance of the claims of both schools of thought regarding 
agency and decision making, one should remember that they mostly used similar 
evidence in arriving at their different interpretations. I would therefore like to 
make a case for viewing my results as a combination of active and passive agency. 
While nature and human intervention can be considered as opposites, they are not 
necessarily mutually exclusive. It is clear that people in both the Netherlands and 
Taiwan dealt with constraints, determined by natural and societal factors and cir-
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cumstances. Maybe one should even question why it is so important to focus on 
differences in agency when making Eurasian comparisons in the course of quanti-
tative historical demographic studies, especially when there is so much emphasis 
on drawing contrasts between people living at opposite ends of the Eurasian land-
mass. Only by carefully analysing the context in which historical actors lived, and 
the traditions they practiced, may a possible explanation for certain inequalities in 
demographic outcomes be found. This explanation most likely results from both 
conscious and unconscious (demographic) behaviour. In conclusion, my study 
therefore underlines the importance of the local context in understanding how 
sibling mechanisms played a role on the individual and structural level.

6.2 Strengths, limitations and future research

After reviewing the most important conclusions of this study, the next part dis-
cusses what I consider its main strengths and limitations. Most of the specific con-
tributions to the existing literature and limitations are already mentioned in the 
specific chapters. This part, however, reflects on the study as a whole. These 
strengths and limitations are grouped together around four main themes for clar-
ity: (1) combining disciplines; (2) comparing contexts and outcomes; (3) clarifying 
definitions; and (4) combining quantitative and qualitative approaches. What I 
believe to be the most important directions for future research follow up on the 
main limitations and strengths in each of these themes. 

6.2.1 Combining disciplines, theories and schools of thought 

The project Population and Society in Taiwan and the Netherlands, and the  
Eurasia Population and Family History Project, demonstrated that when large 
teams of experts from different backgrounds work well together our understand-
ing increases (Campbell 2016). Mostly this was done by moving beyond simplistic 
oppositions and acknowledging the complexity in how historical demographic 
processes took shape in the past. In this dissertation, it was therefore important to 
have an open dialogue about how and why we come to certain interpretations and 
to acknowledge the limitations of sources and our own perspective as both are 
subjective.76 Therefore, to increase knowledge exchange in this dissertation, theo-

76 This automatically means working together with scholars with competing views. A good example is aforemen-

tioned debate between Wolf and Lee about data, methods, findings and – most importantly – interpretations 

about fertility in Chinese societies. When the difference of interpretation is the most important point of 

argument, simply continuing to argue – or, worse, claiming victory – does not advance the debate any further, 

and merely prolongs the argument indefinitely. Instead, an open dialogue about the different interpretations 

and seeing how they can be combined is in my view a way forward. See also Engelen (2006). 
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retical frameworks from different disciplines and competing interpretations of 
schools of thought were integrated. This approach created an overarching theoreti-
cal framework to understand sibling effects in general, and applied to infant and 
child mortality specifically. 

Although in most chapters the resource dilution model is explicitly employed 
as a theoretical model for investigating sibship size and composition, the quantity–
quality trade-off (Becker 1960; Doepke 2015) and parental investment theory 
(Trivers 1972) are integrated as much as possible, since they describe similar mech-
anisms that may be at work. Moreover, this made it possible to make a clear dis-
tinction between the kinds of resources that are allocated. This is important 
because mortality mainly results from differences in base resources, such as nutri-
tion and care, which are critical for survival. Integrating such frameworks offered 
new insights, since the mechanisms behind sibling effects are explained differently 
(Clarke and Low 2001). For example, from an evolutionary perspective, such as 
embodied by the parental investment theory, it is argued that since the beginning 
of time mothers have had to make trade-offs between work and childcare to max-
imise the number of surviving offspring (Bentley and Mace 2012a; Laland and 
Brown 2011). Although many of these ideas are in line with the conditional 
resource dilution model – since it predicts that human behaviour does not simply 
evolve in the same way, but develops in specific ecological, economic, cultural and 
historical contexts – it places the focus on how long it takes for human juveniles to 
become independent and the enormous amount of help that mothers require to 
rear successive offspring (Hrdy 2011; Sear 2015a, 2015b). It is therefore important 
to view humans as cooperative breeders, but also to take into account that this 
cooperation has an extraordinary flexibility with regard to who provides care, and 
that infants have also evolved to elicit help from multiple caregivers (Bentley and 
Mace 2012b; Nettle et al. 2013). In this regard, older children may also play an 
important role, as they are often net producers and do not require much care them-
selves (Hrdy 2012; Hudson and Trillmich 2007; Sear and Coall 2011; Sear and 
Mace 2008). By including these views, the positive effects of sibship size and com-
position can be explained. Then, by incorporating ideas about altruism and coop-
erative breeding, it becomes possible to better assess the possible beneficial effect 
of increased sibship size or a particular sibling composition on demographic out-
comes such as survival.

My study, however, did not try to formulate new theories to explain how sib-
ship size and composition may influence infant and child mortality risks. This is an 
important limitation, as it resulted in giving priority to cultural and economic 
explanations over evolutionary explanations. Had it paid more attention to the lat-
ter, it could have led to a greater focus on the differences between full siblings, half 
siblings and adopted siblings. Future research could therefore go much further, 
both theoretically and empirically, by truly incorporating social science and evolu-
tionary theories into a new framework of how proximate explanations and  
ultimate or functional explanations address different levels of an answer to the 
question of why particular demographic behaviour occurs (Mattison and Sear 
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2016; Nettle 2011; Sear et al. 2016; Stulp and Sear 2019).77 In such a framework, 
regional context could also be better explained and operationalised. In my study, 
the greatest focus was on differences in family systems. These systems were based 
on broad regional differences observed by earlier research based on common ele-
ments such as marriage forms, household composition and inheritance practices 
that influenced principles of family organisation and structure. However, this 
meant that the understanding of these differences remained superficial, as no  
context-specific variables were included. Future studies could therefore look more 
closely at, and theorise more about, how the environment influenced specific 
determinants, such as the influence of sibship size and composition, on outcomes 
such as infant and child mortality risks. This could, for instance, be done by explic-
itly including environmental factors as variables in the analysis, such as soil type, 
percentage of the workforce in agriculture, population density, taxable income, 
marriage type, inheritance practices and so on (see also Mourits 2019: 117-149) 
because these can act as indicators of broader environmental factors and family 
systems. 

6.2.2 Comparing contexts and outcomes 

The use of a comparative approach is a strength of this study, since it forced me to 
consider both particular and general characteristics. This made it possible to 
explore context-specific associations between sibship size and composition and 
infant and child mortality involving a large number of individuals, while trying to 
understand how common structural and institutional factors shaped these out-
comes. Yet, while most comparisons to date have taken an Eurasian comparative 
perspective and compared certain regions in Europe and East Asia with each other, 
this makes it difficult to really observe how specific outcomes are influenced, due 
to the great differences between societies. My study therefore explored the premise 
that by examining differences within the East and West, we are able to better 
understand how specific historical contexts moderate demographic relations, pro-
cesses and outcomes (Campbell and Kurosu 2018). To focus in particular on the 
regional differences within Taiwan and the Netherlands, in addition to comparing 
these general results of each area with each other, therefore offered an additional 
opportunity. My study demonstrated that it is just as important to pay attention to 
the differences within areas such as Taiwan and the Netherlands, as it is to be aware 
of the differences between them. We should therefore move beyond the views of 

77 The difference between the two explanations can be illustrated by how Stulp and Sear (2019: 2) define and 

explain it: “Ultimate explanations address why a particular behavior has evolved or why it is advantageous in 

terms of fitness. Proximate explanations consider how the behavior arises as a response to immediate factors in 

the environment. Thus, we could respond to the question “why do we eat?” in two ways: because our internal 

physiology sends (unpleasant) signals making us aware it is time to eat (proximate explanation) and also because 

if we didn’t eat we would die, and that would reduce our fitness (ultimate explanation). Ultimate and proximate 

explanations co-exist at different levels of explanation, and each can be asked in the absence of the other”. 
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Malthus and Hajnal when studying the Netherlands and Taiwan, and start making 
hypotheses based on specific regional details.

One important limitation of the employed comparative approach is that the 
chapters analyse the influence of sibship size and composition on infant and child 
mortality in Taiwan and the Netherland separately. This means that the data of 
both countries are not pooled together and that the models in each chapter differs 
slightly. It implies that the different chapters are not perfectly comparable, which 
makes it more complicated to relate results directly to each other. If data were not 
only pooled from different communities in each country, but also from different 
countries, it would have allowed for more detailed comparisons of the magnitude, 
direction and significance of effects. This would also have provided a way to gain 
more insight into the mechanisms underlying infant and child mortality risks, as 
the direct comparison could have generated more definitive conclusions about the 
relative importance of sibship size and composition contrasting Taiwan and the 
Netherlands. In addition, while the models try to measure and control for similar 
indicators of cultural norms, economic conditions and biological factors, it was not 
in fact possible to do so. For instance, religion was used as an indicator to control 
for cultural norms between groups in the Netherlands, while in Taiwan ethnicity 
was used. A related limitation is that over the course of the project there were some 
small differences in how sibship size and composition were operationalised. This 
means that for the chapters covering Taiwan the measurement of sibship size is 
more comparable, but for the Netherlands it differs slightly. Lastly, for Taiwan all 
children were selected from the households, while for the Netherlands only one 
person for each household was selected because of information that was available 
for reconstructing their early life courses. This made it possible to use fixed effects 
models in chapter 3 to investigate sibship size and composition effects on infant 
and child mortality risks within families for Taiwan, while this was not possible for 
the Netherlands. 

Future studies could continue on the same path as my study, and take a com-
parative approach in order to look very closely at one outcome in a variety of 
regional and global contexts. This would make it possible to determine under what 
conditions siblings are significant for life transitions and demographic outcomes 
such as infant and child mortality. Time and place – in other words, the specific 
historical and regional context – should be automatically included in the design of 
comparative studies by concretely adding several populations. It is important to 
acknowledge that, to date, most studies have focused on so-called Western, Edu-
cated, Industrialized, Rich, and Democratic (WEIRD) countries. A problem with 
this focus is that some phenomena which we assume are universal are probably not 
(Henrich, Heine, and Norenzayan 2010). Research should therefore not simply 
depart from the resource dilution model, but should start from the insight that 
family structure and organisation differ across cultures and societies. Moreover, 
the impact of family structure or organisation depends on the socio-economic and 
cultural context and the types of outcomes that are investigated (Steelman et al. 
2002). By examining the similarities and differences in the way sibship parameters 
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operate, we may be better able to specify their scope. Additionally, we may better 
understand the circumstances under which the impact of family structures may be 
modified on individual, household, community and state levels. In this sense, it is 
also important to look at a community and determine whether raising children is 
seen as an individual or collective responsibility, as this is connected to family 
organisation, the way in which a family network operates, and how institutional 
care is organised (Das Gupta 1999; Hrdy 2012; Mönkediek and Bras 2014; Reher 
1998). These influences are important, as they determine how people think about 
siblings and sibling relations, which in turn affects their treatment and decision 
making in daily life (Weisner 1993). 

Another way of arriving at a better insight into how sibling mechanisms work is 
to study the influence of siblings on the creation of inequality in several other out-
comes. My dissertation only provides insights on how infant and child mortality 
risks are influenced by sibship size and composition, but it should be seen as part of 
a much larger effort to gain more understanding about the influence of kin on 
demographic outcomes in general. In my dissertation infant and child mortality 
risks were studied, but future research could look more closely at mortality in gen-
eral. Firstly, in my study I only examined infant and child mortality risks, whereas 
studying specific causes-of-death would make it possible to have more concrete 
hypotheses concerning whether, and if so how, siblings in the sense of resource 
allocation play an important role (Molitoris 2017). Future research could therefore 
look at differentials in mortality more closely by investigating the impact of sibship 
size and composition for areas in which individual causes-of-death can be com-
bined with dynamic population register data. Moreover, while infant and child 
mortality may be the most obvious phase in a life course to study the impact of 
siblings, they may also matter for adolescent, adult and old age mortality risks. In 
addition, early life circumstances, such as sibling composition, may not lead directly 
to death during childhood, but may have negative or positive effects on later-life 
outcomes and longevity (Baranowska-Rataj, Barclay, and Kolk 2017; Donrovich, 
Puschmann, and Matthijs 2014). Lastly, examining survival alone is a very limited 
way of studying inequalities in health or wellbeing. Other studies have demon-
strated that investigating indicators of health and morbidity, such as nutritional 
intake, height and weight may offer a different understanding, as this does not focus 
solely on the kinds of inequality in health that result in death (Öberg 2017).

In my view, however, research should go even a step further and take a broader 
perspective by simultaneously studying different types of outcomes in the life 
course, since similar mechanisms may be at work. This became apparent in my 
own study when comparing who was given away for adoption and who had higher 
mortality risks during childhood. Taking a larger theoretical framework to study 
how siblings influence resource allocation and household decision making by 
looking at different outcomes such as marriage, migration, fertility and education 
in historical societies may demonstrate how similar mechanisms play out. By doing 
so, the inclusion of context-specific information may not only offer more under-
standing regarding how the specific allocation of resources takes place within the 
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household. It may also inform us about how sibship effects are buffered or rein-
forced in particular circumstances. Sibling effects may be buffered depending on 
how economic conditions and cultural norms influence specific outcomes at the 
community or state level. The same may be true when the family is the primary 
unit that influences a particular outcome, which may mean that sibling effects are 
reinforced. In short, combining different outcomes of the same population in one 
study provides us with the possibility of reflecting on what kinds of pathways are 
behind sibling effects (see for example Fox et al. (2017)). 

6.2.3 Definitions of siblings, families and resources 

Researchers should be more transparent about how siblings and families are 
defined. Definitions that historical actors themselves have used regarding siblings 
and families have varied across, and even within, societies. The implications of 
these different definitions and kinds of siblings are, however, not often discussed 
theoretically or methodologically. For instance, siblings can have the same mother 
and father, but they can also have only a father or mother in common. The defini-
tion of what a sibling is becomes even more complex when children from other 
families are adopted into the household, which is quite common in some societies 
such as Taiwan (Chen et al. 2015; Goody 1969; Riswick 2013; Wolf and Huang 
1980). While the conditional resource dilution model does not distinguish between 
these different types of siblings to assume different influences, parental investment 
theory does predict that one’s own biological children are favoured over others 
(Gibson 2009). Nevertheless, this also depends on how adoption and adopted chil-
dren are perceived (Michalski and Euler 2008). 

Related to the problem of defining what is meant by a ‘sibling’ is the operation-
alisation of variables that measure possible sibling effects. We should be aware that 
different types of siblings may cause different kinds of resource dilution, and inves-
tigate what is causing certain effects for specific outcomes. Is the number of young 
children in a household causing resource dilution? Or is a specific number or type 
of siblings causing dilution? The same questions can be asked about the definition 
of resources. In almost all research, a distinction is made between tangible and 
intangible resources, but often there is no reference to the possibly different alloca-
tion of base and surplus resources. My dissertation demonstrated that asking these 
questions is key to understanding how sibling mechanisms work. 

Next to definitions of siblings and resources, it is also important to think about 
how families and family relations are defined in this kind of research. In my study I 
explicitly focused on siblings. This was done so as to be able to focus on the smallest 
unit and analyse in depth how parents allocate resources to their own children, and 
to leave out resource allocation within the larger household. By doing so, the main 
emphasis was automatically given to the nuclear family unit. While for chapters on 
Taiwan the presence of parents and grandparents was included in the analyses in 
order to offer more insight into how kin next to siblings also mattered for infant and 
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child mortality risks, for the Netherlands no other family members were included. 
Yet, in particular for families in Taiwan, and even for some in the Netherlands, 
looking chiefly at the nuclear family unit creates a very limited view, as these units 
could be part of a larger extended household. This is a limitation that future studies 
could resolve by going beyond the nuclear family unit to study to what extent other 
household members, such as uncles, aunts, nephews and nieces, may have an effect 
on infant and child mortality risks (Mönkediek and Bras 2014).

It would be equally interesting to have an eye for children who have lost one  
or both parents, who are often considered to be more vulnerable compared to chil-
dren whose parents both survived until their adulthood. In my dissertation  
I mostly examined ‘complete’ families as the majority of household included both 
parents, whereas siblings may have a very different role in incomplete families. For 
the Netherlands, for example, it has been demonstrated in great detail that familial, 
social, and economic consequences of a parental death during childhood in the 
past could be important factors behind leaving the household and occupational 
status in adulthood (Rosenbaum-Feldbrügge 2018, 2019; Rosenbaum-Feldbrügge 
and Debiasi 2019). Yet, it would be interesting to see whether the same is true for 
children of a couple living in an extended family, as well as whether differences in 
household structure and organisation may demonstrate similar or different mech-
anisms at work. A subject related to the study of the effect of incomplete families 
on resources is that of negative resources, such as parental abuse (Muravyeva 2013; 
Roman 2014). Although its existence is mentioned often, ways of including this 
factor theoretically or methodologically are still lacking for most historical studies. 

Connected to the definitions of siblings and resources is the question of how to 
measure and operationalise resource dilution. In my dissertation, I chose to mea-
sure resource dilution simply by including the number or presence of brothers and 
sisters in specific age categories, as I believe it makes a more straightforward inter-
pretation possible. In addition, it is possible to observe which household members 
caused higher or lower mortality risks. Other researchers have, however, recently 
also used the C/P ratio to study how household composition (in the sense of 
resource dilution) affects heights. The C/P ratio is calculated by dividing the num-
ber of consumers by the number of producers. The assumption is that every mem-
ber in the household may consume and produce a different quantity of resources. 
The scores are therefore weighted based on age and gender. In general, the ratio 
can show whether the number of household members present are able to feed all 
people in the household, or whether resources are under pressure (Quanjer and 
Kok 2019).78 Although the general idea of the two approaches is the same – inves-
tigating the effect of household composition – the results, and in turn the interpre-
tation, is different. I therefore posit that only by being more transparent about the 

78 Quanjer and Kok (2019: 195) further explain the following about the C/P ratio: “A theoretically favourable ratio 

would imply that the father could easily maintain his family and the mother could work as homemaker. An 

unfavourable ratio on the other hand would mean that all household members needed to be deployed in wage 

labour to stay above the subsistence level, leaving no room to improve living standards in the domestic sphere.”
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variables and underlying logic we use to measure resource dilution, sibship size 
and sibship composition can we move forward. Moreover, by comparing the differ-
ent ways of operationalising variables and interpreting results, greater understand-
ing can be achieved about how sibling mechanisms function. 

6.2.4 Combining qualitative and quantitative sources and methods

The high quality of the datasets used, combined with a quantitative approach to 
study sibship size and composition on infant and child mortality risks, is a major 
strength of this dissertation. The HSN and THHRD offer detailed information on 
a very large number of persons. As argued in the introduction, they are regarded as 
two of the best datasets available to study the infant and child mortality risks of 
boys and girls in societies undergoing the second phase of the demographic tran-
sition when mortality started to decline. 

The greatest strength is that the data are continuous, thereby allowing a 
researcher to follow individuals, and their household composition, over time. This 
made it possible to employ time-varying variables that measure the exact sibling 
composition at any time during the early lives of the selected research persons. 
Several variables relating to the number and presence of siblings by gender and 
specific age categories were therefore constructed in order to investigate how gen-
der and age mattered for sibling rivalry and support. In other words, my study was 
able to look more closely at when, and which, siblings actually mattered for increas-
ing or decreasing infant and child mortality risks. This is important because for 
most societies, East Asian societies in particular, this is not possible in such great 
detail. The quantitative statistical methods used in this study, known as event his-
tory analysis, made optimal use of this strength to study children until they died or 
were no longer observed. This enabled me to test hypotheses on the basis of previ-
ous literature on what influence sibship size and composition had on infant and 
child mortality risks in Taiwan and the Netherlands. 

Future studies could include even more high-quality datasets, since it is now 
possible to look at other areas as well. In recent decades, scholars have compiled 
and made available a large number of household and individual-level datasets 
describing historical populations in North America, Europe and Asia (Dong et al. 
2015; Ruggles 2012, 2014), while more recent projects also include Africa (Fourie 
2016; Fourie and Green 2018; Walters 2016). These advances in historical popula-
tion data construction have contributed enormously to the development of com-
parative historical demography in particular. Through this development, it has 
become possible to study long-term trends and to truly understand the lives of 
people who had to define and shape their life course by making decisions within 
the ecological, sociocultural and economic constraints imposed by their commu-
nities. As argued above, the time is therefore now right for research that will also 
emphasise quantitative comparisons within continents, and move away from the 
monographic studies of single countries or regions and broad comparisons 
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between Asia and the West that have dominated work so far. By not only investi-
gating the differences between continents, but also those within them, we can truly 
understand in what ways, and why, demographic regimes and behaviour differed 
and overlapped not only in the East and West, but all over the world.

Despite these advances in quantitative approaches, we should not forget that 
they alone cannot answer all the questions we have about how sibling effects influ-
ence life transitions and outcomes across societies. Having high quality datasets, 
solving methodological challenges and statistical suggestions are of course import-
ant, but to gain insight into processes such as decision making within the house-
hold, qualitative studies are also needed. The strength of historical demography is 
in my view that it can combine the assets from the disciplines of history and 
demography to use (causal) structures to determine constraints on human 
behaviour, while also recognising the influence of human agency in the choices of 
historical actors. From this perspective, statistical analysis can be used to test theo-
ries that reduce reality, since it makes it possible to quantify single events and to 
make them comparable. By doing so, it may explain events and show how repre-
sentative they are. In contrast, by combining this with qualitative research, the 
complexity of single cases, the diversity of interpretations, and the motivations of 
people themselves can be studied. During the last decades, however, a connection 
between the two has not always been made as emphasis has been given to quanti-
tative methods (Engelen 2010). The same is to a large extent true for my own dis-
sertation. As a result, some of the questions remain unanswered. This also applies 
to other studies, such as the ones from the EAP, which is one of the reasons why it 
is difficult to discuss in what ways agency is important in determining demo-
graphic outcomes.

In future studies, oral history, pamphlets, letters, newspapers, surveys, lawsuits, 
governmental reports, government campaigns, ethnographies, and even literary 
works and movies may all be used to obtain a better understanding of the experi-
ences and motivations of the people behind demographic trends. They may inform 
us of the complexity and diversity of the motivations of people themselves in a 
specific historical context, or they may even disrupt traditional scholarly categories 
and methods pertaining to sibling effects on life courses and transitions. In addition, 
qualitative sources may suggest new directions of research based on individuals’ per-
sonal viewpoints (MacNamara and Hilevych 2015). For instance, they may offer 
explanations for why, despite the patriarchal system, younger brothers in Chinese 
societies do not always submit to their elder brothers (Wolf 1978), and how sibling 
relations changed during periods of revolution (Hemphill 2011). In short, I would 
argue that advanced statistical methods form an excellent starting point, but true 
knowledge only comes when we know why actors acted in the way they did and 
how this influenced their personal lives (Engelen 2010). Combining quantitative 
and qualitative research methods is therefore necessary to reach this goal and truly 
understand not only how, but also why siblings affected life courses and transitions 
in the past. 
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6.3 Societal relevance and policy recommendations 

There are two major conclusions of my study that are also relevant for society at 
large, and policy makers specifically. The first is that we achieved a better under-
standing of how household structure and organisation influenced the creation of 
inequalities in health. It demonstrates that how intra-household inequality in 
health played out in the smallest unit of human organisation is important too. In 
turn, it is not only governments and other institutions that shape inequalities. 
Instead, I argue that the family is also an important stratifying institution, and may 
even be the most important one in societies where state support is still weak and/
or where family members play an important role in individual decision making 
and setting constraints on what is possible. It therefore gives insight into how dif-
ferent circumstances influenced inequalities in health. Moreover, current studies 
looking at other outcomes (albeit less extreme than death), such as education, con-
firm that similar mechanisms are at work (Barclay 2018). This study, in that regard, 
also helps to make sense of the contemporary demographic regimes that may seem 
to differ from the past, but remain far more similar than expected. As siblings 
already influenced inequality during the first and second phase of the demographic 
transition when most scholars would define the Dutch and Taiwanese societies as 
pre-modern, it demonstrates how long-standing these mechanisms are. In short, 
this dissertation sheds light on the persistence of these determinants of inequality 
and argues that policy makers should pay more attention to the inequalities created 
within, and by, the family in specific circumstances. In the long run, looking more 
closely into mechanisms of sibling effects may partly explain why population 
dynamics vary greatly across the world. It increases our understanding of why the 
same policy to counter inequality in general, and infant and child mortality specif-
ically, does not work everywhere. 

A second implication is that my findings challenge the way in which Western 
Europe and China are often taken as opposites. Too often ideas of Western superi-
ority and uniqueness have influenced how scholars overlooked similarities because 
of their focus on difference. By looking at how the family in both the East and West 
defined life opportunities, my study demonstrates that although living in diverse 
societies, in both Dutch and Taiwanese households sibling rivalry played an 
important role. In addition, by looking at regional variation, my study demon-
strated how our constructed units of analyses, and what they represent, may be 
misleading. For example, the large political unit of China is often contrasted as a 
unity with other countries, while within it there is great diversity as well. Looking 
more closely at diversity within relatively small geographical areas such as the 
Netherlands and Taiwan demonstrates that, even within these specific contexts, 
regional variation exists that may moderate demographic outcomes differently. 

In summary, the conditions under which sibship size and composition have an 
effect on the creation of inequalities are of central importance because this subject 
has broad implications for how we understand the lives of our predecessors and 
thus of our own. In addition, the findings can also inform public policy by identi-
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fying under which conditions people are able to maximise their potential. In other 
words, it gives us insight into how inequality is already shaped at home and how it 
affects life courses and transitions. Lastly, the comparative framework contrasting the 
East and the West demonstrates that although lives in Taiwan and the Netherlands 
were very different, family played a key role in both. By taking these implications and 
previously discussed recommendations into account, in the future we may obtain a 
better understanding of how siblings influenced life transitions in contexts that differ 
across time and place. In this way, it may be possible to find the basic mechanisms 
behind sibling effects. More importantly, however, this would make it possible to pro-
vide a historical basis for discussion about the future of Western and Asian popula-
tions in the years to come, as we will achieve a better understanding of how specific 
(historical) contexts moderate demographic behaviour, processes and outcomes not 
only in the daily lives of our predecessors, but also those of our contemporaries. 
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Appendix

Figure A2.1 Kaplan-Meier survival curves of Table 2.4
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Figure A2.2 Kaplan-Meier survival curves of Table 2.5.
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Figure A2.3 Kaplan-Meier survival curves of Table 2.6.
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Figure A3.1 Cox proportional hazards models for male and female child infant and mortality, Taiwan 

1906-1945

Age Infants (0-1 year) Children (1-5 years)

Sex Boys Girls Boys Girls

Variables

Brothers 5 years older present 0.965 0.930* 0.974 0.895**

Brothers up to 5 years older present 0.952 0.980 1.160** 1.121*

Adopted brothers 5 years older present 1.094 0.799 0.884 0.837

Adopted brothers up to 5 years older present 1.501** 1.080 1.278 1.361

Sisters 5 years older present 0.902* 1.061 0.973 0.998

Sisters up to  5 years older present 0.966 0.941 1.022 0.994

Adopted sisters 5 years older present 1.040 1.080 0.942 0.992

Adopted sisters up to 5 years older present 1.235*** 1.109 1.124 1.127

Mother present 0.899 0.567* 0.509*** 0.456***

Father present 0.914 1.071 0.918 1.120

Grandfather present 1.029 1.028 0.954 0.935

Grandmother present 0.979 0.931 0.934 0.894*

Birth interval
< 16 months
16-24 months
> 24 months
First born

1.376***
Ref.

0.892*
0.935

1.498***
Ref.

0.864*
1.029

0.875
Ref.

0.855*
0.855

1.187
Ref.

0.930
0.825*

Mother age at birth
<20
20-35
>35
Unknown

0.967
Ref.

1.026
1.121

1.000
Ref.

1.108
1.206*

1.001
Ref.

1.055
1.090

0.974
Ref.

1.095
1.047

Occupation household head
Farmers
Low social economic status
High social economic status
Unknown social economic status

Ref. 
1.202***
1.269***

0.907

Ref. 
1.362***

1.182*
0.984

Ref. 
1.229**

0.967
0.933

Ref. 
1.299***

1.081
1.053

Ethnicity
Hokkien
Hakka
Other

Ref.
0.914
1.005

Ref.
0.831**

1.012

Ref.
0.743**

0.898

Ref.
0.753**
0.830*

Region
Northern Taiwan
Southern Taiwan

Ref.
1.168**

Ref.
1.170*

Ref.
1.433***

Ref.
1.445***

Period
1906-1925
1926-1945

Ref. 
0.982

Ref. 
0.937

Ref. 
0.852**

Ref. 
0.827***

Note: Some of the same observations can be carried out when not using a family-fixed effects approach, and by 
controlling for more covariates. In general it confirms that more (non-adopted and adopted) brothers who are up to 
five years older increased infant and child mortality risks. In addition, it confirms the observation by Fox et al. (2017) 
that, through side-by-side comparison of across-family and within-family analyses, sibling competition seems to be 
manifested as an internal familial dynamic, but is obscured in non-fixed effects models by a broader trend of family 
cooperation. Signif. codes: * p < 0.05; ** p < 0.01; ***p < 0.001.
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Figure A5.1 Number of adoptions in each age (in months) until age five
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Figure A5.2 Cumulative percentage of children adopted of children adopted before the age of five

Note: Most adoptions took place before the age of two years old (see Figure A5.1). When looking at the adoptions be-
fore the age of five the mode for the age of adoption is four months, and the median age is eleven months. See also 
Riswick and Lin (2019) for more information on the adoption process and ages. In our study we chose to only include 
children who were adopted as infants (as illustrated in Figure A5.2). 
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Summary

Nowadays, much attention is paid to the differences in life expectancy between 
continents, countries, and even regions and local communities. This is seen as an 
important part of the growing gap between rich and poor that is causing inequality 
in health. However, the most immediate environment in which a person grows up 
is often forgotten about: namely, the family. Children in particular experience the 
consequences of inequality in families first, because they depend on their parents 
for the distribution of resources in the household. Parental preferences can there-
fore lead to sibling rivalry. In pre-modern societies, the household played an even 
more important role: firstly, because survival rates were much lower, especially in 
the early years of life; and secondly, because support from government institutions 
in reducing inequality and supporting individuals and households was limited. 
The distribution of available resources, and specific support or rivalry from mem-
bers of the household, therefore often determined how life courses evolved. 

The conditional resource dilution model is the main theoretical model used in 
my dissertation. This model assumes that there is a limitation on the amount of 
tangible and intangible resources (such as money, goods, food, attention, support, 
care and time) available within the household. In the first place, this means that 
each additional child has a negative impact on the amount of resources available 
for all children in the household. In practice, however, this dilution of resources 
does not always apply to all children in a household. The way a household was 
organised often determined how specific children were appreciated and treated. 
This played an important role in their chances of survival and was therefore depen-
dent on local cultural norms and economic conditions. In other words, next to the 
number of people present, it was a person’s age and gender that largely determined 
the distribution of resources. These hierarchies caused inequality to be created, 
often unconsciously, within the household. As a result, birth order, number of sib-
lings, and household composition could have a negative effect, no effect or even a 
positive effect on infant mortality depending on the specific context.

In my dissertation I have focused on how the presence of brothers and sisters 
influenced the chances of survival of children in the Netherlands (1863-1910) and 
Taiwan (1906-1945). The Netherlands and Taiwan were chosen because both can 
be regarded as case studies for the general situation as described in Western Europe 
and China. As a result, this dissertation builds on the observation that demo-
graphic processes and demographic behaviour are fundamentally different in both 
regions. In addition, information about the family composition and the exact time 
of death has been made available digitally from the population and household reg-
isters in the Historical Sample of the Netherlands and the Taiwan Historical House-
hold Register Database during the periods under study. The availability of this type 
of dynamic information is exceptional, which makes the Netherlands and Taiwan 
the ideal regions for investigation. Due to its comparative design, this dissertation 
focuses primarily on regional variations in economic conditions and cultural 
norms that may affect how resources are allocated within the household. Indirectly, 
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the focus is on global Eurasian comparisons, as my research studies the impact of 
siblings on infant and child mortality in the Netherlands and Taiwan, and the sim-
ilarities and differences between the two. 

Chapter two focuses on the effects of siblings on infant and child mortality in 
three regions in the Netherlands in the period 1863–1910. In this way, the variation 
in economic conditions, sociocultural norms, and family systems in these three 
regions can be studied. By using the Historical Sample of the Netherlands and Cox 
proportional hazard models, the changing household composition can be taken into 
account. The results show that the number and gender of siblings play an important 
role in determining child mortality, but are less significant in determining infant 
mortality. The number of same-sex siblings has a negative impact on boys’ survival 
chances in the Netherlands, which suggests that after the age of one, boys experi-
enced more competition from their brothers. The reason for this could be their 
assigned roles within the household and on the family farm. A negative influence of 
the number of sisters is only found for child mortality chances for girls in the nuclear 
northwest family region. Here, fewer children were needed to work inside or outside 
the household, and girls and boys may even have been interchangeable. 

Chapter three addresses the impact of sibling composition on infant and child 
mortality between the ages of zero and five in Taiwan in the period 1906-1945. 
Furthermore, the chapter takes into account regional differences that may affect 
the impact of the sibling composition on mortality risks. By using the Taiwan His-
torical Household Register Database and Cox proportional hazard models, the 
changing household composition can be taken into account. The presence of sib-
lings close in age (younger or up to five years older) of either sex, and the presence 
of same-sex siblings in general, increased mortality risks for male and female 
infants and children. In addition, the presence of non-adopted and adopted sisters 
over the age of five decreased male infant mortality risks, while the presence of 
non-adopted brothers over the age of five decreased child mortality risks for girls. 
Limited regional differences in sibling effects are observed. It appears that house-
holds consciously or unconsciously based the distribution of resources on the basis 
of the sex and age of a child, regardless of the specific context. This preference was 
therefore not solely based on what would be expected in a patriarchal society where 
sons were given preferential treatment over daughters. Households may have taken 
into account the relative (future) economic value of household members to ensure 
a balance between the amount of labour required and the resources available 
within the household. In short, the presence and gender of siblings do not consti-
tute the only important factor in resource dilution in terms of how it influences 
mortality risks. The age and adoption status of siblings seems to be just as import-
ant in determining whether siblings compete for similar resources or are actually 
able to provide support to young children. 

Chapter four examines who was adopted out of the household in Taiwan during 
the period 1906-1945 and for what reasons. Adoption was an important family 
strategy in Chinese societies for ensuring family continuity. However, adopting 
children out of the household can also be seen as a way of dealing with unwanted 
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children. These adopted children were victims of a strategy employed by house-
holds whose succession was already assured and in which their labour was redun-
dant; by looking at adoption, this chapter analyses inequality within the household. 
The results demonstrate that gender, birth position among siblings of the same sex, 
and variation across place and time are the most important factors determining the 
likelihood of being adopted for all children. Socio-economic position also played 
an important role. In particular, the presence of a grandfather and grandmother 
lowered the likelihood of being adopted for boys, while only the presence of a 
grandmother had the same effect for girls. Moreover, when looking more specifically 
at adoption risks for girls, the age, gender and adoption status of siblings in the 
household seem to have mattered as well, as similarly aged young siblings of either 
sex increased the likelihood of being adopted for girls. These findings demonstrate 
that Taiwanese households influenced their family composition by giving children 
away for adoption. It was a process in which they actively made choices about the 
composition of their household. Household decision-making regarding adoption is 
therefore more complex than simply giving away later-born infants. This chapter 
therefore provides a broader perspective on adoption practices and how children 
were circulated from households with too many to those with too few and how this 
benefited both kinds. Lastly, this chapter shows how adopted children differed 
from non-adopted children in many ways. This is important for the analyses in 
chapter five.

Chapter five focuses on child mortality risks after adoption in Taiwan. It takes 
as its starting point the observation that previous studies have found contradictory 
results of the influence of adoption on the survival chances of adopted children. 
Therefore this study investigates whether, and if so how, adoption of infants 
increased child mortality risks compared to non-adopted children. Moreover, it 
goes further than existing studies by investigating whether, and if so how, after 
adoption, household composition influenced the child mortality risks of these 
adopted children in Taiwan during the period 1906-1945. By so doing , this chapter 
answers the same question as chapters two and three, but for children who were 
adopted as infants. It offers a unique way to study the impact of siblings on adopted 
children, rather than the non-adopted children that most studies focus on. The 
study demonstrates that child mortality risks of both male and female adopted 
children were much higher compared to non-adopted children. After adoption, 
household composition was especially important for adopted girls. In particular, 
similarly aged siblings increased child mortality risks of girls, indicating that the 
adoptees suffered the consequences of a reallocation of resources. The negative 
effect of infant adoption on child mortality was the same in all regional contexts. 
These results underscore that family composition was just as important for adopted 
children as it is for non-adopted children (see chapter three). It confirms that 
household composition after adoption was also important for the survival of the 
children of adopted children, especially girls. In sum, household composition and 
regional context should be taken into account when investigating the child mortal-
ity risks, or other indicators of health inequalities, of adopted children.
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Two main conclusions can be drawn from my dissertation. The first is that we 
achieved a better understanding of how household structure and organisation 
influenced the creation of inequalities in health. It demonstrates that the ways in 
which intra-household inequality in health played out in the smallest unit of 
human organisation is important too. In turn, it is not only governments and other 
institutions that shape inequalities. The family is also an important stratifying 
institution, and may even be the most important one in societies where state sup-
port is still weak and/or where family members play an important role in individual 
decision making and setting constraints on what is possible. It therefore gives 
insight into how different circumstances influenced inequalities in health. In that 
respect, this research also helps to understand contemporary demographic regimes. 
The fact that siblings were already influencing inequality during the first and sec-
ond stages of the demographic transition shows how long-lasting and influential 
these mechanisms are. In short, this dissertation sheds light on the persistence of 
these determinants of inequality and argues that policy makers should pay more 
attention to the inequalities created within, and by, the family in specific circum-
stances. In the long run, looking more closely into mechanisms of sibling effects 
may partly explain why population dynamics vary greatly across the world. It 
increases our understanding of why the same policy for countering inequality in 
general, and infant and child mortality specifically, does not work everywhere. 

A second implication is that my findings challenge the way in which Western 
Europe and China are often taken as opposites. Too often ideas of Western superi-
ority and uniqueness have influenced how scholars overlooked similarities because 
of their focus on difference. By looking at how the family in both the East and West 
defined life opportunities, my dissertation demonstrates that despite the differ-
ences between the two societies, in both Dutch and Taiwanese households sibling 
rivalry played an important role. In addition, by looking at regional variation, my 
study demonstrated how our constructed units of analysis, and what they repre-
sent, may be misleading. For example, the large political unit of China is often 
contrasted as a unity with other countries, while within it there is great diversity as 
well. Looking more closely at diversity within relatively small geographical areas 
such as the Netherlands and Taiwan demonstrates that, even within these specific 
contexts, regional variation exists that may moderate demographic outcomes dif-
ferently.   

In summary, the conditions under which sibship size and composition have an 
effect on the creation of inequalities are of central importance, since this subject 
has broad implications for how we understand the lives of our predecessors and 
thus of our own. In addition, the findings can also inform public policy by identi-
fying under which conditions people are able to maximise their potential. In other 
words, it gives us insight into how inequality is already shaped at home and how it 
affects life courses and transitions. Lastly, the comparative framework contrasting 
the East and the West demonstrates that although lives in Taiwan and the Nether-
lands were very different, family played a key role in both. By taking these implica-
tions into account, we may obtain a better understanding of how siblings influ-
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enced life transitions in contexts that differ across time and place in the future. In 
this way, it may be possible to find the basic universal mechanisms behind sibling 
effects. More importantly, however, this would make it possible to provide a historical 
basis for discussion about the future of Western and Asian populations in the years 
to come, as we come to a better understanding of how specific (historical) contexts 
moderate demographic behaviour, processes and outcomes not only in the daily 
lives of our predecessors, but also those of our contemporaries.
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Samenvatting

Tegenwoordig is er veel aandacht voor de verschillen in levensverwachting tussen 
continenten, landen, en zelfs regio’s en lokale gemeenschappen. Dit wordt gezien als 
een belangrijk onderdeel van de groeiende kloof tussen arm en rijk die ongelijkheid 
veroorzaakt in gezondheid. Hierin wordt echter vaak de meest directe omgeving 
waarin een persoon opgroeit vergeten: de familie. Vooral kinderen ervaren de 
gevolgen van ongelijkheid in families als eerste omdat ze afhankelijk zijn van hun 
ouders voor de verdeling van middelen in het huishouden. Voorkeuren van ouders 
kunnen daardoor tot rivaliteit leiden tussen broers en zussen. In premoderne 
samenlevingen speelde het huishouden een nog belangrijkere rol. Ten eerste, omdat 
overlevingskansen een stuk lager waren, vooral in de eerste levens jaren. Zo over-
leefden maar ongeveer een op de vijf kinderen tot hun vijfde verjaardag. Ten tweede, 
omdat de steun van overheidsinstituties in het terugdringen van ongelijkheid en het 
ondersteunen van individuen en huishoudens beperkt was. De verdeling van 
beschikbare middelen, en specifieke hulp of rivaliteit van leden van het huishouden, 
bepaalde daardoor veelal hoe je levensloop verliep.

In mijn dissertatie is er gekozen om gebruik te maken van het conditional 
resource dilution model. Dit model gaat ervan uit dat er een beperking is op de 
hoeveelheid materiële en immateriële middelen (zoals geld, goederen, voedsel, 
aandacht, ondersteuning, zorg en tijd) die beschikbaar zijn binnen het huishou-
den. In eerste instantie betekent dat, dat elk bijkomend kind een negatieve invloed 
heeft op de hoeveelheid middelen die beschikbaar zijn voor alle kinderen in het 
huishouden. In de praktijk blijkt deze ‘verwatering’ van middelen echter niet altijd 
op te gaan voor alle kinderen binnen een huishouden. De manier waarop een huis-
houden namelijk georganiseerd was bepaalde veelal hoe specifieke kinderen 
gezien, gewaardeerd en behandeld werden. Dit speelde een belangrijke rol in hun 
overlevingskansen en is daardoor afhankelijk van lokale culturele normen en eco-
nomische omstandigheden. In andere woorden, naast de hoeveelheid mensen die 
aanwezig waren, bepaalde de leeftijd en gender van iemand in grote mate de verde-
ling van middelen. Deze hiërarchieën, die vaak ook onbewust tot stand kwamen, 
zorgden er daardoor voor dat ongelijkheid werd gecreëerd binnen het huishouden. 
Het gevolg was dat de geboortevolgorde, het aantal broers en zussen, en de samen-
stelling van het huishouden een negatieve, geen of zelfs een positief effect kon heb-
ben op kindersterfte afhankelijke van de specifieke context. 

In mijn dissertatie heb ik mij gefocust op hoe de aanwezigheid van broers en 
zussen de overlevingskansen van kinderen in Nederland (1863-1910) en Taiwan 
(1906-1945) beïnvloedde. Er is gekozen voor Nederland en Taiwan omdat beiden 
kunnen worden beschouwd als casestudies voor de algemene situatie zoals beschre-
ven in West-Europa en China. Hierdoor bouwt deze dissertatie voort op de obser-
vatie dat demografische processen en demografisch gedrag fundamenteel verschil-
len in beide regio’s. Daarnaast is tijdens de gekozen periode informatie over de 
gezinssamenstelling en het exacte tijdstip van overlijden uit de bevolkings- en 
huishoudregisters digitaal beschikbaar gemaakt door de Historische Steekproef 
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Nederland en de Taiwan Historical Household Register Database. De beschikbaar-
heid van dit soort dynamische informatie is uitzonderlijk waardoor het voor de 
hand ligt om juist deze gegevens van Nederland en Taiwan te gebruiken. Door de 
vergelijkende opzet richt deze dissertatie zich allereerst op regionale variaties in 
economische omstandigheden en culturele normen die van invloed kunnen zijn 
op de manier waarop middelen binnen het huishouden worden toegewezen. In-
direct ligt de focus op wereldwijde Euraziatische vergelijkingen, aangezien mijn 
onderzoek bestudeert hoe de impact van broers en zussen op zuigelingen- en kin-
dersterfte in Nederland en Taiwan vergelijkbaar of juist verschillend was. 

Hoofdstuk twee richt zich op de effecten van broers en zussen op zuigelingen- 
en kindersterfte in drie regio’s in Nederland in de periode 1863–1910. Op deze 
manier kan de variatie in economische omstandigheden, sociaal-culturele nor-
men, en familiesystemen in deze drie regio’s worden bestudeerd. Door gebruik te 
maken van de Historische Streekproef Nederland en Cox proportional hazard 
modellen kan er rekening gehouden worden met de veranderende huishoudcom-
positie. De resultaten laten zien dat het aantal broers en zussen een belangrijke rol 
speelde in de overlevingskansen voor kinderen, maar minder belangrijk was voor 
zuigelingen. Het aantal broers heeft een negatieve invloed op de overlevingskansen 
van jongens in Nederland, wat suggereert dat jongens na de leeftijd van één jaar 
meer concurrentie van hun broers ervaarden. De reden hiervoor zouden de toege-
wezen rollen binnen het huishouden en op de familieboerderij kunnen zijn. Een 
negatieve invloed van het aantal zussen wordt alleen gevonden voor de kinder-
sterfte van meisjes in de noordwestelijke gezinsregio die getypeerd kan worden als 
een nuclear family regio. Hier waren waarschijnlijk minder kinderen nodig om 
binnen of buiten het huishouden te werken. Mogelijkerwijs werden meisjes en jon-
gens zelfs als inwisselbaar gezien. 

Hoofdstuk drie richt zich op de effecten van broers en zussen op zuigelingen- 
en kindersterfte van niet-geadopteerde kinderen in Taiwan in de periode 1906-
1945. Er wordt rekening gehouden met regionale verschillen door te bestuderen 
hoe het aantal broers en zussen de overlevingskansen beïnvloedde in zowel de 
noordelijke en zuidelijke, als stedelijke en plattelandsregio’s in Taiwan. Door 
gebruik te maken van de Taiwan Historical Household Register Database en Cox 
proportional hazard modellen kan er rekening gehouden worden met de verande-
rende huishoudcompo sitie. De resultaten demonstreren dat de aanwezigheid van 
broers en zussen (jonger of tot vijf jaar ouder), en de aanwezigheid van broers voor 
jongens en zussen voor meisjes, voor lagere overlevingskansen zorgden. De aanwe-
zigheid van niet-geadopteerde en geadopteerde zussen ouder dan vijf jaar verlaagde 
de overlevingskansen voor jongens, terwijl de aanwezigheid van niet-geadopteerde 
broers ouder dan vijf de overlevingskansen voor meisjes vergrootten. De verwachte 
regionale verschillen in effecten tussen broers en zussen waren beperkt. Het lijkt er 
daardoor op dat huishoudens de verdeling van middelen bewust of onbewust 
baseerden op basis van het geslacht en de leeftijd van een kind onafhankelijk van 
de specifieke context. Desondanks was deze voorkeur niet alleen gebaseerd op wat 
zou worden verwacht in een dergelijke patriarchale samenleving waar zonen een 
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voorkeursbehandeling kregen. Wellicht dat huishoudens rekening hielden met de 
relatieve (toekomstige) economische waarde van leden van het huishouden om een 
balans te waarborgen tussen de hoeveelheid arbeid die nodig was en de middelen 
die beschikbaar waren. Kortom, de aanwezigheid van broers of zussen was niet de 
enige belangrijke factor in hoe resource dilution de overlevingskansen beïnvloed-
den in Taiwan. De leeftijd van broers en zussen en of ze geadopteerd waren, bleek 
net zo belangrijk te zijn.

Hoofdstuk vier gaat in op wie in Taiwan tijdens de periode 1906-1945 uit het 
huishouden werd geadopteerd en om welke redenen. Adoptie was een belangrijke 
gezinsstrategie om de continuïteit van het gezin te waarborgen in Chinese samen-
levingen. Het adopteren van kinderen uit het huishouden kan echter ook worden 
gezien als een manier om met overtollige kinderen om te gaan. Het hoofdstuk ana-
lyseert op deze manier ongelijkheid binnen het huishouden omdat deze geadop-
teerde kinderen slachtoffers waren van een strategie van huishoudens waarin hun 
arbeid overbodig was en waarvan de opvolging al was verzekerd. De resultaten 
tonen aan dat geslacht, geboortepositie van broers en zussen en variatie tussen plaats 
en tijd de belangrijkste factoren zijn die verklaarden welke kinderen er binnen een 
huishouden een grotere kans hadden om voor adoptie weggegeven te worden. Ook 
de sociaaleconomische positie speelde een belangrijke rol. De aanwezigheid van 
een grootvader en een grootmoeder verkleinde de kans om voor adoptie weggege-
ven te worden vooral voor jongens, terwijl alleen de aanwezigheid van een groot-
moeder hetzelfde effect had voor meisjes. Wanneer we meer specifiek kijken naar 
adoptierisico’s voor meisjes, lijken de leeftijd van geadopteerde en niet-geadop-
teerde broers en zussen in het huishouden bovendien ook de kans op adoptie te 
vergroten. Dit is vooral zo voor meisjes omdat broers en zussen met een vergelijk-
bare leeftijd als de persoon in kwestie de kans op adoptie vergrootten. Deze resul-
taten tonen aan dat Taiwanese huishoudens hun gezins samenstelling beïnvloedden 
door kinderen weg te geven voor adoptie. Het was een proces waarin ze actief 
keuzes maakten over de samenstelling van hun huishouden die op een andere 
manier niet mogelijk was. Het onderstreept daarom dat de besluitvorming van 
huishoudens met betrekking tot adoptie complexer is dan het simpelweg weggeven 
van later geboren kinderen. Bovendien laat dit hoofdstuk zien hoe geadopteerde 
kinderen op veel manieren verschilden van niet-geadopteerde kinderen. Dit is van 
belang voor de analyses in hoofdstuk vijf.

Hoofdstuk vijf focust zich op de overlevingskansen na adoptie in Taiwan. Er 
wordt bestudeerd of, en zo ja hoe, de specifieke groep van geadopteerde zuigelingen 
lagere overlevingskansen had in vergelijking met niet-geadopteerde kinderen. 
Bovendien gaat het verder dan bestaande onderzoeken door ook te bestuderen of, 
en zo ja hoe, en waarom na adoptie de samenstelling van huishoudens overlevings-
kansen van deze adoptiekinderen in Taiwan in de periode 1906-1945 beïnvloedden. 
Door dit te doen, beantwoordt dit hoofdstuk dezelfde vraag als hoofdstuk twee en 
drie, maar dan voor kinderen die geadopteerd zijn. Het biedt een unieke kans om de 
impact van broers en zussen op de overlevingskansen van adoptiekinderen te bestu-
deren, in plaats van op de overlevingskansen van niet-geadopteerde kinderen.  
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De resultaten laten zien dat de overlevingskansen van zowel geadopteerde jongens 
en meisjes veel lager waren dan die van niet-geadopteerde kinderen. Na adoptie 
was de gezinssamenstelling vooral belangrijk voor de overlevingskansen van 
geadopteerde meisjes. Met name broers en zussen van vergelijkbare leeftijd ver-
hoogden de kans om te sterven van meisjes, wat erop wijst dat de geadopteerde 
dochters de nadelige gevolgen ondervonden van een herverdeling van middelen 
binnen het huishouden. Het negatieve effect van adoptie als zuigeling op de kinder-
sterfte was in alle regionale contexten hetzelfde. Deze resultaten laten zien dat  
de gezinssamenstelling voor adoptiekinderen even belangrijk was als voor niet- 
geadopteerde kinderen (zie hoofdstuk drie). Het bevestigt dat de samenstelling van 
het huishouden na adoptie ook van belang was voor de overlevingskansen van 
adoptiekinderen, vooral meisjes. Kortom, dit hoofdstuk demonstreert dat bij  
het onderzoek naar overlevingskansen, of andere indicatoren van gezondheids-
ongelijkheden bij adoptiekinderen, rekening moet worden gehouden met de 
gezinssamenstelling en de regionale context.

Uit mijn dissertatie kunnen twee overstijgende conclusies getrokken worden. 
De eerste is dat de structuur en de organisatie van een huishouden de creatie van 
ongelijkheid in gezondheid heeft beïnvloed. Het toont aan dat het belangrijk is om 
te begrijpen hoe ongelijkheden tot stand kwamen in de kleinste eenheid van de 
menselijke organisatie, namelijk het huishouden. Het zijn daarom niet enkel rege-
ringen en andere instellingen die ongelijkheden tot stand brengen. In plaats daar-
van betoog ik dat de familie ook een belangrijke stratificerende institutie is. Het 
geeft daarom inzicht in hoe verschillende omstandigheden ongelijkheden in 
gezondheid hebben beïnvloed. Dit onderzoek helpt in dat opzicht ook om de 
hedendaagse demografische regimes te begrijpen. Het feit dat broers en zussen de 
ongelijkheid al beïnvloedden tijdens de eerste en tweede fase van de demografische 
transitie toont namelijk aan hoe historisch geworteld en invloedrijk deze mecha-
nismen zijn. Kortom, deze dissertatie werpt licht op het voortbestaan   van deze 
determinanten van ongelijkheid en stelt dat beleidsmakers meer aandacht moeten 
besteden aan de ongelijkheden die binnen en door het huishouden in specifieke 
omstandigheden ontstaan. Op de lange termijn kan nader onderzoek naar de achter-
liggende mechanismen van effecten van het aantal broers en zussen gedeeltelijk 
verklaren waarom de populatiedynamiek over de hele wereld sterk varieert. Het 
vergroot tevens ons begrip van waarom hetzelfde beleid om ongelijkheid tegen te 
gaan niet overal op de wereld hetzelfde werkt.

Een tweede implicatie is dat mijn bevindingen de manier waarop West-Europa 
en China vaak als tegenpolen worden beschouwd ondermijnt. Te vaak hebben 
ideeën over Westerse superioriteit en uniciteit beïnvloed hoe overeenkomsten over 
het hoofd werden gezien vanwege de focus op verschillen. Door te kijken naar hoe 
de familie in zowel Oost als West levenskansen definieerde, laat mijn onderzoek 
zien dat zowel in Nederlandse als Taiwanese huishoudens rivaliteit tussen broers 
en zussen een belangrijke rol speelde. Door naar regionale variatie te kijken, heeft 
mijn onderzoek bovendien aangetoond hoe onze geconstrueerde analyse-eenheden 
van een land, en wat ze precies vertegenwoordigen, misleidend kunnen zijn. Zo 
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wordt de politieke eenheid van China vaak gecontrasteerd als een eenheid met 
andere landen, terwijl er binnen de China ook een grote diversiteit te vinden is. Als 
we de diversiteit binnen relatief kleine geografische gebieden zoals Nederland en 
Taiwan nader bekijken, blijkt dat er, zelfs binnen deze specifieke contexten, regio-
nale variatie bestaat die levenslooptransities beïnvloedt. 

Samenvattend, zijn de omstandigheden waaronder de samenstelling van het 
aantal broers en zussen ongelijkheden binnen het huishouden creëren van cruciaal 
belang omdat dit onderwerp brede implicaties heeft voor hoe we de levens van 
onze voorgangers, en dus die van onszelf begrijpen. Het geeft ons inzicht in hoe 
ongelijkheid thuis al wordt gevormd en hoe het levenslopen beïnvloedt. Ten slotte 
toont de vergelijking tussen het oosten en westen van Eurazië aan dat het huishou-
den zowel in Taiwan als in Nederland een sleutelrol speelde, hoewel het leven in 
beide samenlevingen heel verschillend was. Door rekening te houden met deze 
implicaties, kunnen we in de toekomst beter zien hoe broers en zussen transities in 
de levensloop hebben beïnvloed in verschillende tijden en plaatsen. Op deze 
manier is het hopelijk mogelijk om de universele mechanismes die schuil gaan 
achter de impact van broers en zussen op ons leven inzichtelijker te maken. Belang-
rijker is echter dat dit het mogelijk zou maken om een   historische basis te leggen 
voor de discussie over de toekomst van Westerse en Aziatische bevolkingen waarin 
het aantal broers en zussen alleen maar kleiner lijkt te worden. Het biedt een kans 
om beter te begrijpen hoe specifieke (historische) contexten demografisch gedrag in 
zowel het dagelijkse leven van onze voorgangers, als die van onszelf, beïnvloeden.
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