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1. Human Evolutionary Demography:
Introduction and Rationale

Rebecca Sear, Oskar Burger ¢ Ronald Lee

Human evolutionary demography combines research in evolutionary biology with
the study of human demographic patterns and behaviours. Evolutionary biology and
demography share many conceptual features that give rise to a natural complementarity,
such as a focus on the population as a unit of study and emphasis on aggregate processes
that have implications for individuals. They also have distinct strengths that further this
natural partnership. Evolutionary approaches are often top-down and theory driven,
while demographic ones are more often bottom-up and driven by data and robust
estimation procedures. We suggest that human evolutionary demography reflects these
areas of overlap and complementary strengths while emphasizing at least two main
objectives: understanding the role of evolutionary processes in shaping population-
level demographic patterns (e.g., the evolution of age-specific patterns of mortality or
fertility), and using an evolutionary approach to understand contemporary variation
between individuals in demographic patterns (e.g., how and why does fertility respond
to environmental influences, and vary between and within populations?).

Evolutionary demography is also inherently interdisciplinary. Interdisciplinary
approaches are vital to furthering our understanding of the complex processes
underlying demographic patterns, in part because such approaches can be a disruptive
force challenging researchers to question assumptions and see the world differently.

The chapters in this volume demonstrate that the integration of demography and
evolutionary sciences strengthens both. This recognition by an ever-growing number
of researchers has resulted in such a successful body of research that we are now able
to showcase this field in this edited collection, illustrating the vibrancy and diversity of
research in human evolutionary demography.

Why does evolutionary demography matter?

Dobzhansky famously observed that nothing in biology makes sense except in the light of
evolution. Because evolution is driven by — and drives — birth and death rates, it is equally
valid that nothing in evolution makes sense except in the light of demography. And to a
considerable extent vice versa — much in demography, especially age-patterns of fertility
and mortality, makes sense only in the light of evolution.

— Vaupel, 2020

Why did we decide to create this collection? Because we share the opinion, neatly stated by Jim
Vaupel (2020) above, that human evolution and demography are inseparable: evolution cannot
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2 Human Evolutionary Demography

be understood without understanding demography, and demographic patterns cannot be fully
explained without evolution. Recognition of the gains that can be made by closer integration of
these disciplines is steadily growing, particularly since the 1990s when several lines of research
began to thrive which combined these disciplines (Carey and Vaupel 2005; Wachter 2008; Low
et al 1992, see Figure 1). This volume aims to highlight to researchers interested in our own
species what those gains might be, and to encourage further integration between disciplines.

evolutionary demography
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Fig. 1 Appearance of the term “evolutionary demography” in Google’s NGram viewer, between 1990
and 2019.

Demography and evolutionary research are an obvious partnership because natural selection
operates through differences in reproduction and survival, which are the two most fundamental
drivers of population change. The role of demography in understanding aspects of natural
selection and evolutionary processes is therefore clear, as the source of tools, techniques and
insightsinto the analysis of demographic patterns. In addition, evolutionary researchers wishing
to understand the multitude of social and cultural influences that underlie patterns of fertility
and mortality, such as mating behavior, social organization, cooperation and competition,
productivity, culture, investment in offspring, sibling rivalry and kin structures, can fruitfully
draw on research on these topics in demography (as well as other social science disciplines).
Demography, too, benefits from evolutionary research, not least because an evolutionary
approach necessitates crossing disciplinary boundaries. The processes underlying human
demographic patterns and behaviors are highly complex. Lave and March (1993) consider the
challenges of studying human behaviour to be so extreme that they lament ‘God has chosen
to give the easy problems to physicists’ [p. 2]. We believe that surmounting these challenges
requires an interdisciplinary approach. Disciplinary silos impede progress because of the risk
that researchers get stuck on particular tracks of theory, method, or ways of thought. Crossing
disciplinary boundaries is a disruptive process, which has the potential to free thought, and is
particularly important across the social and biological divide. Humans have evolved through
the process of natural selection in the same way that every other species has. Acknowledging
this is key to fully understanding our behaviour and demographic processes. Demography also
provides a particularly fruitful arena for social and biological scientists to interact because of
the ‘biosocial’ nature of fertility and mortality, involving not just the range of social influences
mentioned above (and more), but also biological differences in skeletal structure, organs,
endocrine systems, brain and immune systems. Uniting the detailed understandings of the
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social sciences with insights from the evolutionary sciences about how our physiology, behavior
and culture have evolved is a much more powerful way of analyzing and predicting human
affairs than is doing social science without biology.

Yet the contemporary social sciences have typically shown little interest in applying research
from the biological sciences to the study of human behaviour; sometimes strongly rejecting
such attempts. This reaction has undoubtedly been influenced by the historical stain of eugenics
and its link to human rights abuses, culminating in murderous Nazi racism. Interest in the
application of biology to social affairs was in fact widespread in the early twentieth century
because of the eugenics movement; a political ideology which argues that the biological
inheritance of ‘desirable’ and ‘undesirable’ traits from one generation to the next is so simple
that the human race could be improved through selective reproduction (Rutherford 2022).
Several academic units for research on eugenic themes were set up during the early decades
of the twentieth century; the establishment of the discipline of demography in the UK, for
example, owes a significant debt to eugenic interests (Grebenik 1991; Langford 1998). But this
political movement was based on faulty science and faulty social science, and began to fall out
of favour in academia even before there was widespread condemnation of this ideology because
of its human rights abuses.

Moreover, there are other reasons for the wariness of many social scientists to embrace
biology. There is also concern that biological reductionism tries to explain human behaviour to
the exclusion of cultural and social forces, and removes individual ‘agency’ from the equation.
There are assumptions that biological explanations will simply have little power to explain
much of the phenomena that social scientists are interested in, given that human affairs are
so very variable over time and space, and therefore cannot be explained only with reference
to changing gene frequencies (we discuss further below the misconception that evolutionary
approaches are only about changing gene frequencies). Finally, there is concern that biological
approaches are not sufficiently ‘critical’, in that they do not pay sufficient attention to biases
introduced by power structures in academia that affect the production of research (though
similar criticisms about a lack of critical thinking have also been levelled at some social
sciences, including demography: Sigle 2021; Greenhalgh 1996).

All these concerns need to be taken seriously by those wishing to promote greater integration
between the biological and social sciences, especially given that fears of a resurgence of
eugenics have turned out to be valid (Panofsky, Dasgupta, & Iturriaga, 2021). Interest in this
pseudoscientific endeavor never entirely left academia and has now edged back into the
academic mainstream in the twenty-first century (Sear 2021; Saini 2019). Recent revelations
about E.O. Wilson (a highly regarded scientist known for work on ants, conservation and other
topics, who did so much to revive interest in recombining social and biological science in the
1970s) and his behind-the-scenes support for J. Philippe Rushton (who did so much to promote
scientific racism) are a clear reminder of the impossibility of separating science and politics,
and of the complex human interactions that underlie the production of research (Borello and
Sepkoski 2022; Farina and Gibbons 2022). The solution to this resurgence is not, in our view,
to reinvigorate calls to separate the social and biological sciences — such separation may
have facilitated the recent resurgence in eugenic ideology. Instead, rigorous researchers from
both sides need to work together to improve the quality of research that draws on both social
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and biological research, in order to guard against the misuse of science and social science for
political ends.

One of the aims of this volume is to highlight, with practical examples, how rigorous
interdisciplinary research involving both social and biological science perspectives can further
our understanding of human demography. It is hard to make sweeping statements about
what contemporary applications of biology to human affairs look like, since there are now
many ways of doing this, but this volume should also help dispel some misperceptions about
‘social biology’. For example, it does not assume that the behavioural traits of interest to social
science and policy are wholly genetically determined, nor that variation in these traits over
time and space can be explained by genetic or biological factors to the exclusion of all other
explanations. The study of links between genes and human phenotypic traits is still barely in
its infancy, though we know enough to know that these links are typically very complex, so that
it would be foolish to make confident statements about the over-riding importance of genes
when explaining human behaviour or demographic patterns. Instead, genetic and biological
research is considered complementary to social science, and evolutionary approaches often put
significant emphasis on how environmental factors interact with genetic or biological factors to
produce outcomes of interest in contemporary populations. There are also many different ways
to apply evolutionary thinking to our species, some of which don’t involve explicit consideration
of genes at all (see Cully & Shenk’s chapter), and some don’t assume that natural selection is the
only force that has shaped the evolution of human behaviour and demography (see the chapters
by Orzack & Levitis and Colleran). Nor are evolutionary approaches confined to studying only
traits that are currently adaptive; an evolutionary perspective can also be highly valuable when
trying to understand patterns that don’t appear to be easily explained from a fitness-maximising
perspective, such as the demographic transition and contemporary low fertility (Borgerhoff
Mulder, 1998; Stulp, Sear, & Barrett, 2016)

However, this volume is not only about the application of evolutionary biology to
demography. Evolutionary demography encompasses a broad range of research, including
the use of demography to inform evolutionary biology. This volume presents an overview of
current topics of interest in evolutionary demography, and could be used as a higher-level
textbook for illustrating questions of interest in the field, though it does not cover the basics
of either an evolutionary or demographic approach.’ There are also research areas relevant to
evolutionary demography we do not cover — such as insights into evolutionary demography
from the dynamic new area of ancient DNA research, or archaeological demography, and also
contributions by economists on parental investment, research on the evolution of cooperation
or the coevolution of human biology and culture. What we aimed to do with this volume was

1  For the basics of the evolutionary approach, see the first section (‘Foundations’) of Evolutionary Behavioral
Ecology by Westneat and Fox (2010), and classic works in Life History Theory such as The Evolution of
Life Histories by Stearns (1992) or Life History Evolution by Roff (2002). For demographic methods, the
TUSSP’s online teaching materials provide entry-level materials, and Preston & al’s (2000) Demography
is highly regarded for a more advanced approach; for excellent data visualisations of demographic
patterns and trends, see the Our World in Data and Gapminder websites. For works that demonstrate
how to combine biology and demography, Carey & Roach’s (2020) recent Biodemography volume is an
introduction to formal demographic methods with consideration of how these might be applied across
species, including humans; and Hill & Hurtado’s (1996) Ache Life History is an excellent introduction to
the application of life history theory and demography to a human population.
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to invite contributions from a range of researchers who have explicitly drawn on evolution and
demography to inform their work. We hope the result gives an insight into what evolutionary
demography is, and the wide scope of research within the field.

How did the field of evolutionary demography emerge?

As evolutionary demography is a merger of two meta-disciplines, we briefly consider each, in
turn.

Demography is the study of population processes, which include fertility, mortality and
migration (see Box 1 for definitions of terms used in demography). According to one of the
most widely used textbooks in demography (Preston et al 2000): ‘while the emphasis is on
understanding aggregate processes, demography is also attentive to the implications of those
processes for individuals’, a description that could also be applied to evolutionary biology.
Demography is strong on statistical description, and is a discipline with considerable respect for
data. Substantial investment has been made in developing data collection tools and techniques
for accurately describing demographic phenomena: this is the ‘core’ business of formal, or
technical, demography; sometimes contrasted with the ‘rind’ of social demography, which aims
to understand demographic phenomena (Coleman 2000). To quote Preston (2020) again:

demography maintains a well-deserved reputation for integrity & intellectual honesty that
reflects a highly empirical orientation & closeness to process of data production. Demographic
conversations are brief when assertions are based on flimsy evidence

Demography was closely linked to biology in the early days of the academic discipline (see
Kreager’s chapter for more detail on the historical connections between demography and
evolutionary biology). Now, however, demography is primarily a social science, and social
demography incorporates a wide range of conceptual frameworks from social science to
understand why demographic patterns vary between and within populations. Demography
has been referred to as an ‘object discipline’ or field of study, given that demographers are
linked by an interest in fertility, mortality, migration and population structures, rather than
united by any particular theoretical or ideological framework (Coleman 2000). One of the
pioneers of evolutionary demography, demographer Jim Vaupel (2020), has said demography
is an ‘interdiscipline’ due to its natural role providing a glue across fields. The fields that have
contributed to demography are diverse, although some disciplines have affected demography
more than others, notably economics (which has also influenced evolutionary biology) and
sociology. Contributions from fields such as social anthropology are less embedded within
the discipline, but nevertheless, calls have been made to incorporate both into demographic
research in recent decades (Kertzer and Fricke 1997; Coast et al 2007).
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Box 1: Defining terms within the demography side of evolutionary demography

Demography is the study of population size, structure and dynamics, and of the three
components of fertility, mortality and migration that drive changes to population size,
structure and dynamics. Mortality refers to deaths. Fertility, somewhat inconveniently,
is defined differently in biology and the social sciences. Demography, along with other
social sciences, uses fertility to refer to the number of children born and fecundity to
the capacity to conceive. Biology reverses the meaning of these two terms. Throughout
this volume, the demographic definition will be used. Migration refers to population
mobility, for moves over a relatively long period of time and distance. Little research in
evolutionary demography has focused on migration (with a handful of exceptions, noted
in Cully and Shenk’s chapter) so we do not consider it further here.

At the population level, fertility and mortality are often measured by birth and
death rates for each age and sex. From age-specific mortality rates we can calculate life
expectancy at each age. e0 represents life expectancy at birth (the number of years a
person can expect to live, given prevailing mortality rates), a commonly used summary
measure of mortality. Fertility is almost always measured as birth rates to women, and if
we add these up age-specific fertility rates over all ages we get the Total Fertility Rate
or TFR (the average number of children per woman, given prevailing fertility rates),
the most common summary measure of fertility. The Net Reproduction Rate (NRR),
which incorporates both fertility and mortality, is also a key measure in demography.
It is calculated by multiplying a birth rate which only includes female births to women
at each age by the probability of surviving to that age. The sum of these products over
all ages is the NRR, also known as R (yes, the same R, that epidemiologists use to
discuss COVID-19). The NRR tells us how many female births in the next generation
will “replace” the initial female birth, taking both fertility and survival into account. We
can also use the same information (those products) to calculate the rate at which the
population will grow in the long run and ignoring migration, the so-called “intrinsic
rate of natural increase’, usually denoted r. An NRR > 1 tells us that in the long run,
the population will grow (r > 0), and if NRR < 1 it will decline (r < 0), while NRR =1
means that the population will in the long run be constant (r = 0).

These measures are also very important in evolution because typically either
the NRR or r is used to define “reproductive fitness” at the population level, in both
theoretical and empirical studies. Life history theorists sometimes study how sensitive
these measures are to tweaks in fertility or mortality at each age, because that sensitivity
may tell us how strongly natural selection acts for or against those tweaks. Fisher’s
measure of reproductive value (a measure of an individual’s expected contribution to
future population growth) is also calculated from those products.

In this chapter, we sometimes make a distinction between formal demography
(the mathematical description and measurement of demographic patterns) and social
demography (focused on understanding why demographic patterns vary within and
between populations, often using individual-level statistical or qualitative analysis).
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Evolution simply means change over time. ‘An evolutionary approach’ refers to a body of
multiple models and theories to explain how and why the change happens in the natural world.
Natural selection is the non-random aspect of this change that comes from differential survival
and reproduction. Natural selection requires that: (1) there is variation between individuals
in a particular trait; (2) this variation is linked with fitness (a function of abilities to survive
and reproduce); (3) this variation is heritable. If these three things consistently apply, then
traits will evolve via natural selection, meaning that those traits associated with the highest
fitness in a population will be ‘selected” and will spread through the population over time.
Natural selection, acting through changes in gene frequencies, is an especially prominent and
recognized component of what researchers in evolution study, but the majority of evolutionary
research does not directly study changes in gene frequencies, nor is it widely appreciated how
much work focuses on other aspects of evolution, such as the influence of random events
(‘drift”) or non-genetic processes of inheritance (like epigenetics, gene-culture coevolution and
cultural transmission).

Few of the chapters in this volume directly discuss genes (with the exceptions of the chapters
by Wachter, and Mills & Tropf). Many instead focus on models for explaining demographic
variation that are derived from the assumption of natural selection, such as life history theory,?
but which rarely — when applied to humans at least — involve the direct study of genetic
change. Some focus explicitly on non-genetic influences on demography, such as Colleran’s
chapter on cultural evolution, and the chapter by Orzack and Levitis, which suggests the shape
of the relationship between age and mortality risk may arise from phylogenetic inertia; in other
words, it might be inherited from our species’ ancestors. This does not mean that humans
have stopped evolving through the process of natural selection (see chapters by Moorad and
DeLong), as is sometimes claimed in the media; it just means that evolutionary processes are
complex, and their study requires a multi-pronged approach.

Evolutionary demography embraces an evolutionary approach to demographic patterns and
behaviours. This incorporates a wide range of research on questions of interest to evolutionary
researchers, demographers and those who straddle these disciplines, united only by the
assumptions that evolutionary processes are important for understanding demography, and
demographic processes are important for understanding evolution. Research in this area has
arisen from the recognition from both demographers and evolutionists that greater integration
between the two disciplines will improve both disciplines. This recognition resulted in some
early groundbreaking work by researchers such as Caswell in the late 1970s and early 1980s
(Caswell, 1978, 1983, 1985), followed by a few workshops during the 1980s, but perhaps really
began to take-off in the 1990s, as a research programme involving pioneers such as Vaupel,
Carey, Wachter and Finch (Wachter and Finch 1997; Carey and Tuljapurkar 2003). The work of
these demographers and biologists coalesced around the study of patterns of mortality and aging.
They used comparative cross-species work to improve predictions of human longevity — a line

2 Life history theory is a framework used in evolutionary biology to understand how organisms allocate
energy across the lifecourse to growth, reproduction and survival. The framework assumes that naturel
selection has ‘designed’ organisms to allocate energy in ways that will maximise their reproductive
success, given particular environmental conditions and subject to constraints inherent to those organisms
(e.g. Stearns 2000)
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of research sometimes referred to as ‘evolutionary biodemography’ (see Carey & Vaupel (2005)
and Carey and Roach (2020) [pp. 2-4] for descriptions of the development and burgeoning
of this work). A little later, at least two different groups became focal points of this work
in evolutionary demography. One was led by Jim Vaupel at the Max Planck Institute for
Demographic Research in Rostock. A second was centered in Northern California at Stanford,
UC Berkeley, and UC Davis, led by Jim Carey (while of course a great deal of pioneering work
was carried out by researchers at other institutions in many countries). For both, generous
funding by the US National Institute of Aging was key.

Alongside these developments, behavioural scientists such as Low (see her chapter for a
personal account of how this particular biologist came to the realization of the power of uniting
biology and demography), and anthropologists such as Hill & Hurtado, Kaplan, Borgerhoff
Mulder and Judge began drawing on demography to improve their understanding of patterns
of human reproduction and life history e.g. Borgerhoff Mulder, 1992; Low, 1994; Kaplan, 1996;
Clarke & Low, 2001). A key text here was Hill & Hurtado’s 1996 book Ache Life History. This
book united a theoretical framework from evolutionary biology with demographic methods,
applied to data collected over many years of anthropological fieldwork, and demonstrated
the power of this particular combination of ‘top down’ theoretically motivated research with
rigorous ‘bottom up’, empirically strong research. While there was some overlap between this
group of researchers and those described in the paragraph above (e.g. Carey & Judge, 2001),
there were also notable differences. For example, unlike the work on aging, these behavioural
ecologists and anthropologists were particularly interested in how the ecology or features
of the environment (broadly defined to include the social and cultural environment) shapes
demographic patterns, especially fertility and reproductive behaviour (Kaplan 2003). This line
of research includes interest in how species-typical patterns evolved, but also the study of how
features of the environment explain contemporary variation in demographic patterns (Sear
and others 2016), so at least some of the work is aligned with social demography (see Cully
and Shenk’s chapter for an overview of this research area, which they refer to as evolutionary
ecological demography, following Bobbi Low’s coining of ‘ecological demography’ in the 1990s:
et al 1992). Much of this work developed in anthropology departments in the US, though later a
group was led by Ruth Mace at University College London (while again, pioneering work went
on elsewhere across the world).

Many researchers in the evolutionary sciences are now realizing that demographic
perspectives, methods and data are essential for furthering their aims. In 2007, Metcalf
and Pavard (2007) even wrote an article arguing that ‘all evolutionary biologists should be
demographers’. The fact that such a paper needed to be written indicates that demographic
training is not common in evolutionary biology, but there are growing signs of recognition for
the importance of demography in evolution, such as the Evolutionary Demography Society,*
established in 2013 (whose membership consists largely of biologists working on demography

3 Sometimes referred to simply as ‘biodemography’, though this term is also used to describe a separate area
of interest in demography which also developed around this time. This latter version of biodemography
uses biomarkers (biological measurements) to inform its approach but does not draw strongly on
evolutionary theory, e.g. Crimmins et al (2010).

4 https://evodemos.weebly.com
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in non-human species, but does include several anthropologists and human demographers as
well).

Likewise, evolutionary approaches to human demography have grown due to demographers
finding that evolutionary ideas help resolve puzzles that were not proving tractable using
standard social science methods and theories. While demography is an interdisciplinary science,
biology has not featured strongly as one of those disciplines that has contributed to development
of the field in the decades after the Second World War. This means that demographers rarely
receive training in evolutionary approaches, which can accentuate misperceptions about
how evolutionary approaches work. Interest in greater integration with biology, however, has
not come entirely from the biological side of the fence; the success of the reunion between
demography and biology which began, slowly, in the 1980s, occurred because both social and
biological scientists saw benefits in working together (e.g. Hobcraft, 2006); and there are now
examples of successful research programmes that do just that (see Mills and Tropf’s chapter on
the genetics of reproductive behavior).

Who does evolutionary demography? The field is shaped by a combination of researchers who
are, broadly speaking, either ‘evolution-first’ or ‘demography-first’ in terms of their disciplinary
backgrounds. Evolution-first researchers are those who start their careers with training in
evolutionary ecology and then gradually adopt demographic techniques and perspectives.
Demography-first researchers start as classically trained demographers and then adopt theories
or perspectives from evolutionary sciences.

This is certainly an over-simplification. There are researchers such as Caswell who follow
in the tradition of Lotka and Pearl in making equally important contributions to demography
and biology (e.g. Caswell 1978). Nevertheless, seeing the field as composed of researchers with
these two varieties of background can be illuminating. For instance, researchers from both
perspectives share an appreciation for the population as a unit of analysis, and for the vagaries
of how to define population boundaries. Indeed, those who can talk at length on this topic
are likely trained in demography, population ecology or genetics. In both perspectives, the
key processes at work occur in aggregate, in that they are measured as emergent population-
level outcomes. Evolution, for example, can only be observed at the population level, not the
individual level. Outcomes of interest to demographers — such as life expectancy at birth
or total fertility rates — are also characteristics of populations, not individuals. But these
processes have implications for individuals. If some behavioural feature affects variation in
life expectancy, like smoking, then we can make recommendations that individuals should
weigh up the risks involved in smoking before engaging in this behaviour. Evolutionary
theory can make predictions at the individual level, or at least the sub-population level, given
that observable phenotypic outcomes are the product of the interaction between genes and
environment. This means that individual, or sub-group, outcomes may differ within the same
population if individuals or sub-groups experience different environments.

Each pathway, the evolution-first and the demography-first, also has its differences
(Kaplan and Gurven 2008). Training in evolution tends to lead to more ‘top-down’ theoretical
motivation and testing of causal hypotheses. Demography is much more empirical and builds
understanding of patterns from the ‘bottom up’. In evolution, ecology shapes demography
(see Box 2 for more discussion of this among evolution-first researchers). In demography,
demography shapes ecology (or ecology is not relevant). In demography, fertility and mortality
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are distinct topics and many researchers will specialize in one or the other. In evolution, fertility
and mortality are connected parts of a strategy, and the focus of a study is more likely to be on
the whole strategy rather than one vital rate in isolation. Related to this distinction is that in
evolution, demographic traits are products of an energy budget and any study of how tradeoffs
affect demographic patterns is anchored in the concept of an energy budget. Indeed, the concept
of an energy budget is prominent among ‘evolution-first’ evolutionary demographers because
they likely encountered demography after learning about life history theory, the subfield of
evolutionary ecology that applies evolutionary theory to demographic patterns, and which is
key to the interface between evolution and demography.

Box 2: Defining terms within the evolution side of evolutionary demography

Many evolution-first researchers likely developed interests in evolutionary demography
through the field of evolutionary ecology, which is a highly successful theory-driven,
predictive, and experimental enterprise focused on explaining how natural selection
affects phenotypes (outwardly observable characteristics of individuals, which can
be studied without immediate information on the genes involved), and how these
phenotypes vary adaptively by ecological context. The shaping of phenotypes by ecology
is therefore a key topic of study among many evolution-first evolutionary demographers.
The assumption is that different phenotypes will optimize fitness — the propagation
of genes in future generations — in different ecological conditions. Between species,
natural selection shapes genetic variation so that species develop traits that are
adaptive — that maximize fitness — in their particular ecology. Within species, natural
selection has resulted in ‘phenotypic plasticity’, the ability of the same genotype to
give rise to different phenotypes in response to different ecological conditions (for
example, age at menarche declines in human populations as nutritional conditions in
that population improve). This plasticity is not entirely unconstrained — there is no
population in which the average age at menarche is as young as 3 or as old as 30 — but
nevertheless, for many traits, there is some inbuilt flexibility that allows them to vary
according to external factors.

Like demography, which spans physiology and behavior, evolutionary ecology
includes the study of both physiological and behavioural phenotypes; behavioural
ecology is the sub-field that focuses on behavior. Evolutionary ecology seeks evolutionary
explanation for any observable phenotype (any trait such as hair color, size, a
distinctive birdcall, that results from the interaction of genotype and environment),
while behavioural ecology would focus on the subset of those observable traits that
are behaviours. Many evolutionary demographers interested in explaining variation in
contemporary demographic patterns would consider themselves human behavioural
ecologists, though some will study behavioral and non-behavioral phenotypes.

Study design and analysis in evolutionary ecology often builds from an assumption
that the trait in question will be close to optimal in terms of maximizing fitness for a
given ecological context. This assumption then generates hypotheses about how variation
in the ecological conditions affects variation in the trait, or how a specified change in
circumstances might affect what trait values are optimal with respect to maximizing
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fitness. In this way, optimization is used as a learning strategy; deviations from model
predictions often help identify mis-specified costs for a behaviour or other factors crucial
for explaining its variation. It is important to recognize that research in this tradition does
not require that variation in physiology or behaviour between environments is driven by
genetic differences between individuals. It also allows for individual and social learning
to contribute to flexibility in the behaviour being studied (see Colleran’s chapter for a
discussion of how culture can be integrated into evolutionary demography).

Key to all of these approaches is that the utility being maximized by both
behavioural and physiological traits in different ecological contexts is fitness (at the
individual level, sometimes also loosely operationalised in empirical research as
reproductive success — the number of offspring raised successfully to reproductive
maturity — though this is only a rough approximation of fitness). Therefore, a key
insight of the evolutionary approach is that our behaviour and physiology are not
selected to maximize our health, wealth or happiness, but our genetic fitness, though in
some cases maximizing health, wealth or happiness may be the pathway to maximizing
fitness.

As examples of these pathways, of the three editors of this volume, two (Oskar Burger [O.B.]
and Rebecca Sear [R.S.]) are evolution-first and one (Ronald Lee [R.L.]) is a demography-first
researcher, perhaps a not-dissimilar ratio to the field as a whole. R.S. trained in zoology then in
biological anthropology, developing a skillset as a human behavioural ecologist. Her PhD, with
Ruth Mace (then a rare behavioural ecologist in the UK aware of the opportunities and benefits
of working on our own species), involved applying the behavioural ecological approach to a
demographic dataset, requiring her also to pick up some demographic methods. She was then
hired for a job teaching demography, by a demographer — John Hobcraft — who was influential
in promoting greater incorporation of biological thinking into demography, in a social science
institution (London School of Economics). This immersion into demography and social science
really brought home the benefits of uniting social and evolutionary science in understanding
our species: an exclusively evolutionary approach is stunted, not just because of the unusually
important role of social interactions and culture in explaining human behavior, but because
there is just so much relevant existing work in the social sciences which it is simply inefficient
to ignore. O.B.s graduate school training was based in anthropology departments, starting
in archaeology and gradually transitioning toward biological anthropology and evolutionary
ecology. He took several classes in graduate school from well-known human evolutionary
ecologists like Hilly Kaplan and Kim Hill, and was especially influenced by a forefather of the
field, Eric Charnov. O.B. then received a much-needed education in demographic principles
during a postdoctoral fellowship at the Max Planck Institute for Demographic Research, and
gained tremendously from working with Jim Vaupel and his working group on the evolution
of aging (including Owen Jones, Dan Levitis, Hal Caswell, and Kai Willfiihr, all contributors to
this volume). The Evolutionary Demography Society formed during a workshop in Evolutionary
Demography at the MPIDR, and O.B. was proudly one of the founding members (as were many
of the contributors to this volume who were also at this workshop).

R.L’s demography-first training began in demography at UC Berkeley (with Nathan Keyfitz
among others) and then economics at Harvard. From the start he was interested in historical
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applications of Malthusian theory and its counterpart in density dependence in non-human
species. Later he developed mathematical models of intergenerational transfers in human
populations and empirical applications through what became the National Transfer Accounts
project co-directed with Andy Mason. He learned a great deal through collaboration or
discussions with evolutionary anthropologists like Hilly Kaplan, Michael Gurven and Karen
Kramer, applying the models to their hunter gatherer group data. Participation in workshops
on evolutionary biodemography in the late 1980s and 1990s had an important influence. The
Hill and Hurtado book on the Ache was a revelation (and also an inspiration for R.S. and
0O.B.). In 2002 he began reading evolutionary theories of senescence, starting a long process
of self-education in cross-species evolutionary biodemography, informed and stimulated by a
group led by Jim Carey (including Wachter, Tuljapurkar, and some honey bee researchers), and
several joint workshops sponsored by the Carey group and the MPIDR group under Vaupel.
R.L.s particular interest, continuing today, is the integration of energy flows, intergenerational
transfers, food sharing and cooperation with evolutionary life history theory, on which he has
a chapter in this volume.

The commonalities of these three pathways indicate the importance of interdisciplinary
training (all three started out with interdisciplinary training in biology/anthropology,
anthropology/archaeology and demography/economics respectively), which then led to further
explorations with other disciplines; as well as the importance of providing space for researchers
to develop new skills, and to interact with a broad range of individuals and institutions, who are
prepared to engage with one another to advance knowledge.

What does evolutionary demography look like now?

A glance at the table of contents of this volume illustrates the diversity of evolutionary
demography. We have contributions that foreground evolutionary processes (such as selection
and fitness), alongside many that foreground issues of interest to social scientists (on health,
culture, household or intergenerational relations), as well as a range of perspectives on the field
from biologists, anthropologists and demographers. Very loosely, evolutionary demography can
perhaps be roughly divided into (1) research that focuses on describing evolutionary and/or
population processes, which often draws most on the ‘core’ of formal demographic methods
(we label this here evolutionary biodemography), and (2) research that focuses on explaining
variation within our species in demographic patterns, often using individual-level analysis, and
which is more aligned with social demography (evolutionary ecological demography). We do
this not to create or solidify divisions within the field of evolutionary demography — especially
given our arguments that evolutionary demography isimportant in its destruction of disciplinary
silos — but as a convenient tool for crudely summarizing research in evolutionary demography.
We are sure that others may disagree with this division, as well as finding research that doesn’t
fit neatly into these categories.

Evolutionary biodemography: This is a loose grouping of research, which tends to focus
particularly on population-level phenomenon (compared with somewhat greater emphasis
on within-population variation in evolutionary ecological demography), and is particularly
well populated by biologists, with some demography-first researchers. It is the branch of
evolutionary demography that first stimulated interest in merging the two parent fields, when
demographers and evolutionary biologists came together to solve puzzles around mortality
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and the aging process. Both human demographers and evolutionary biologists interested in the
demography of non-human species had long been interested in how mortality rates vary by age,
and had developed models to predict this variation. As human lifespans lengthened during the
twentieth century, with increasingly effective medical care and other socioeconomic shifts that
reduced mortality, it became clear that existing models did not seem to fit the observed data
well at very old ages (Oeppen and Vaupel 2002; Vaupel 1997). In recognition of the problematic
understanding of the origin of aging patterns, it became apparent that some new partnerships,
such as those between demographers and biologists, were not just logical but also necessary.
This led to a highly productive research tradition on the evolution of aging patterns and age-
specific mortality rates, subsequently expanded to fertility patterns, involving cross-species
comparisons. Cross-species comparison of mortality patterns has shown how remarkable
human mortality improvement is, and has helped to demonstrate that a great deal more
variation in age patterns across species is environmental, rather than genetic, than previously
thought (Vaupel and others 1998; Jones and others 2014). In this volume, Jones and colleagues’
chapter in this tradition applies a cross-species analysis to the study of life history strategies
(how life events such as births are organized across the life course).

Another set of research questions in which this branch of evolutionary demography is
interested focuses on the mechanics of evolution, and merges evolutionary biology with
demography to answer research questions of particular interest to evolutionary biologists. We
include several chapters in this volume that consider the mechanics of evolutionary processes
and how they relate to demographic processes. For example, Moorad’s chapter on ‘Measuring
selection for quantitative traits in human populations’ is effectively a primer on quantitative
genetics, providing guidance on methods intended to characterise natural selection on traits
of interest but also highlighting the flexibility of this approach and its ability to deal with
complications inherent to the study of human populations, including and social interactions.
Ken Wachter, a pioneer of evolutionary demography, contributes a chapter on ‘genetic
evolutionary demography’, focusing on mutation accumulation, and highlighting how ‘with
the rise of biodemography, evolutionary ideas have come to play leading roles in demographic
thinking. Hal Caswell and Silke Van Dalen focus on a neglected source of variation in
fitness — demography — observing how demography can cause variation in fitness, which is
stochastic and non-heritable.

Encompassed in this branch is work on developing techniques in formal demography, which
is of interest both to evolutionary biologists, who need formal demography to fully understand
reproductive fitness, and to demographers. Some of Hal Caswell’s work fits in here, such as
that on matric population models and the demography of kinship (Caswell 2001, 2019). In this
volume, we have a contribution from Jim Carey, who describes his discovery of an identity in
which the fraction of individuals x days old in a stationary population equals the fraction that day
x days later. Carey highlights in this chapter one of the important benefits of interdisciplinary
research — value brought by a fresh perspective because questions are asked that have not been
asked before by each ‘parent’ discipline.

Evolutionary ecological demography: this branch leverages the fact that natural selection
has shaped human physiology and behavior to help explain demographic patterns, typically
focused on individual-level explanations. Anthropologists are well-represented in this area.
Much of this branch has focused on reproductive outcomes, rather than mortality, taking as
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a starting heuristic the assumption that reproductive behaviour has been shaped by natural
selection to respond adaptively to changes in the environment (defining the environment
broadly to encompass social interactions and culture). The field acknowledges that much
contemporary human behaviour no longer functions to maximise reproductive success, given
that the environment we live in today is different in many respects from that in which we spent
most of our evolutionary history, but still argues that insights from evolution can help us to
understand contemporary demographic variation. A lot of the research in this branch is about
how variation in environmental or contextual conditions influences variation in demographic
patterns across and within populations, given that it draws much inspiration from evolutionary
(behavioural) ecology (Cully & Shenk provide an up-to-date overview in their chapter; see also
Low, 1993; Mace, 2000, 2007; Voland, 2000).

Some early work here contributed to active debates in demography about the demographic
transition (the shift from high mortality and high fertility to low mortality and low fertility that
has happened, or is happening, worldwide). For example, Kaplan’s anthropological studies with
subsistence societies in South America demonstrated that children are always economically
costly to parents (Kaplan 1994). This contrasted with some work in demography suggesting
children were economically net producers throughout much of human history, so that part
of the explanation for the demographic transition was that fertility dropped when children
became a net economic cost to parents (Caldwell 1978, 1982). Kramer and Lee have also
shown, however, that, despite being a net economic loss, children do contribute substantially
to the household economy in pre-demographic transition societies (Kramer 2002) and that
the high fertility maintained in pre-transition societies was underwritten by children’s labour
contributions (Lee and Kramer 2002). Evolutionary demographic arguments don’t always
contradict those from demography or other social sciences, however. Kaplan and colleagues
(Kaplan 1996; Kaplan and Lancaster 2003), for example, have also produced models of the
demographic transition that incorporate the shift from investing in child quantity to child
quality — an important component of demographic transition models in demography, drawing
on Becker’s (1991, first edition published in 1981) work. Kaplan and colleagues’ models add an
extra layer of explanation to Becker’s proposal by combining its economic foundation with an
ultimate evolutionary function: ultimately our behavior is designed to maximize reproductive
success, not household economic success or happiness.

The evolutionary demography of contemporary variation is currently a thriving area of
research, and this volume includes many chapters in this tradition (see chapters by pioneers of
this field Kim Hill, Nick Blurton-Jones, and Monique Borgerhoff-Mulder). A newer generation
of researchers is keen to move the field towards applied research, combining evolutionary
demography with public health and development (see chapters by Gurven et al and Gibson
& Lawson). Again, this research fuses evolutionary with anthropological insights to suggest
new avenues for applied demography, public health and development. Having mainly begun
by studying the small-scale societies favoured by anthropologists, this field is increasingly
moving in the direction of studying high-income populations (see chapters by Anna Rotkirch
and Caroline Uggala), a welcome direction for many reasons, including increasing concern
about ‘helicopter’ research by scholars from high-income populations working in lower income
communities without sufficient community engagement (see Urassa et al).
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Anna Rotkirch, for example, discusses the evolutionary demography of marriage in high-
income populations; a refreshing perspective given that long-term relationships have been
rather ignored by evolutionary researchers, despite a vast evolutionary literature on the mate
preferences of students, as well as significant research on marriage in mainstream demography.
Historical evolutionary demographic work also fits in this category and is well represented in
this volume. Historical demographers have been particularly keen to apply evolutionary ideas
to questions of interest, perhaps because they share a long-term perspective on our species.
Evolutionary social scientists were also quick to realise the benefits of using historical data,
which allows the testing of hypotheses across multiple generations. Chapters by Lisa Dillon
and colleagues, Julia Jennings, and Kai Wilfuhr and colleagues all focus on how relationships
between individuals within and beyond the household affect demographic patterns, a
research area to which historical demographic analysis has made significant contributions.
From a very different perspective, Jonathan Wells’ chapter also discusses how relationships
may affect demographic outcomes. His chapter sets relationships between those of different
socioeconomic positions within the ‘producer-scrounger’ framework from biology, where
‘scrounging’ by the socioeconomically advantaged can affect the demography and life history
of the socioeconomically disadvantaged ‘producers’.

One consistent area of interest for evolutionary demographers, which perhaps does not fit
neatly into either category above, is how our species’ life history evolved (e.g. Hill & Kaplan,
1999; see the chapter by Tuljapurkar on the unusual trait of human menopause). Life history
research explores how life events such as growth, reproduction and death happen across the
life course. Evolutionary demographers have shown interest in how and why our particular
life history pattern evolved — which includes relatively slow growth, late but then rapid
reproduction, followed by a highly unusual cessation of reproduction long before death (in
women: menopause). This research has often included building mathematical models of
alternative scenarios, in order to explore how different factors may have influenced the evolution
of human life history. Evolutionary demographers have suggested that part of the answer is
our highly cooperative nature, which includes intergenerational transfers (Lee 2003, 2008;
Kramer 2010). Humans engage in multiple cooperative activities, including extensive sharing
of resources (referred to as a ‘pooled energy budget’, see Reiches and others 2009; Kramer and
Ellison 2010), and substantial support for child-raising (Hrdy 2009). This help comes from
many sources, including the older grandparental generation but also from older children
and even unrelated adults (Sear and Coall 2011; Kramer and Veile 2018). It is these (largely)
intergenerational transfers that have shaped our life history patterns, including our relatively
rapid reproductive rate, at least compared to other apes, long lifespans and menopause, a trait
shared only with a handful of other species, which also engage in intergenerational transfers
such as certain whale species (Nattrass and others 2019; Johnstone and Cant 2019).

In this volume, Ronald Lee extends his work in this area with a microsimulation modelling
exercise of how the size and relatedness of sharing-group arrangements affect the evolution
of life history. This chapter not only reinforces the importance of intergenerational transfers
in the evolution of human life history, but also shows variation between societies in how
resources are transferred, notably in that contemporary high-income countries have reversed
the wealth flows of subsistence societies throughout history. In high-income societies, net
intergenerational transfers flow up generations, because of the public transfer of wealth to older
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age groups through pensions and medical care (private transfers still flow down generations).
This may well have significant implications for human life history and its future prospects.
Our cooperative nature also means that humans are quite altruistic, punish cheating, enjoy
the company of others, are lonely when isolated and develop elaborate cultures. All these are
reasons why evolutionary demographers should draw on research on sociality from the social
sciences, just as demography needs input from evolutionary frameworks.

What are the organisational frameworks of evolutionary demography?

Before concluding, we will briefly mention some important organisational frameworks that
help to clarify the field.

Multiple levels of explanation: Particularly important conceptual frameworks in evolutionary
biology, which are of relevance for evolutionary demography, are those which make the point
that there are multiple different but mutually compatible explanations for traits, including
behavioural and demographic traits. In evolutionary biology, Mayr (1961) introduced the concept
of proximate and ultimate explanations for traits: proximate explanations are the immediate
explanations for a trait, such as the mechanisms that bring about a particular trait (how is this
trait brought about?); ultimate explanations refer to historical explanations for a trait, such as
the evolutionary ‘function’ of a trait, i.e. what adaptive problem does it solve (why does this
trait exist?). Taking the behaviour of eating as an example, one proximate explanation for why
we eat is that we respond to the physiological sensation of hunger; an ultimate explanation
would be that we eat because if we did not regularly take in food, we would die. As a very
broad generalization, evolutionary researchers often focus on the ‘why’ questions, while social
science typically focus on ‘how’ questions; note, this means that evolutionary and social science
explanations are often compatible (not in opposition to one another, as is sometimes assumed).

A related framework for emphasizing that multiple levels of explanation can exist for the
same traits is that of Tinbergen’s (1963) ‘four questions’. Two of Tinbergen’s four questions
relate to the historical explanations for a trait: ‘functional’ explanations are those that focus on
the adaptive value of a trait (how does this trait maximise reproductive success?); ‘phylogenetic’
explanations consider the evolutionary history of a trait (how did this trait come to be over deep
evolutionary time?). The other two relate to the more immediate causes of a trait. One relates to
proximate explanation: what are the proximate (physiological or behavioural) processes which
bring about this trait? The final explanation is ontogenetic: how does this trait develop during
an individual’s lifetime? One of the sections of our volume is a ‘Tinbergen section’, which
uses this classic organizing framework to highlight different types of work in evolutionary
demography. It illustrates how functional explanations can help understand demographic
patterns (Mace’s chapter, “‘Why do we do what we do?’); how widely life history patterns are
shared with other species (Jones & colleagues’ chapter, ‘My family and other animals’); how
demographic outcomes are affected by what happens during childhood and adolescence
(Sheppard & Coall’s “What has childhood done for us?’); and how physiological mechanisms
bring about reproductive outcomes (Vitzthum’s ‘How it works’). This framework can be helpful
for understanding both species-typical or population-level traits (as in the Jones & colleagues’
chapter) but also variation in demographic traits at the individual level (which is the level
Mace, Sheppard & Coall and Vitzthum discuss).
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Life History Theory: if the proximate/ultimate distinction and Tinbergen’s ‘four questions’ are
organisational frameworks that focus attention on the importance of different types of research
question, the theoretical framework most commonly used to guide evolutionary demography is
life history theory. Life history theory is the application of evolutionary theory to understanding
‘life history traits’. Life history traits include the demographic traits of mortality and fertility, in
addition to indicators of growth and development such as the sizes of offspring, juvenile growth
rate between birth and adulthood, age at sexual maturity and ageing. This means that research
in life history theory has considerable overlap with evolutionary demography. However, there
are a few differences in the styles of research and topics covered by each. Life history theory uses
the concept of an ‘energy budget’, which is the food-derived energy that an organism obtains
either by foraging (hunting, browsing, scavenging, etc.) or that is obtained via cooperative or
exploitive relationships with other individuals. All of the energy that an organism obtains will
be ‘spent’ on various goals. These include somatic growth, energy burned by the body’s immune
system or the physiological cost of repairing the body’s tissues, as well as the energy that goes
into finding and attracting mates, into producing children and caring for them.

This is a useful framework because energy that goes toward one end, such as immune
function, cannot go to another, such as producing offspring, meaning that there must be trade-
offs between life history traits. If evolution is ‘shaping’ this budget in non-random ways then
we learn a great deal from studying patterns, within or across species, for how an organism
‘spends’ this budget. A key message from this section is that the importance of trade-offs in life
history theory means that growth and the demographic outcomes of fertility and mortality are
linked across the life course. A cautionary tale about what happens when this insight is ignored
is provided by Mhairi Gibson’s work on an energy-saving development project in rural Ethiopia
(Gibson and Mace 2006), intended to improve the health of women and children, which had
the unanticipated consequences of increasing women’s fertility and possibly worsening child
health, given that the energy saved by the development initiative was simply diverted into
higher fertility (see her chapter with David Lawson on evolutionary approaches to population
health for more detail on how evolutionary insights can be used in applied research).

Because of the influence of life history theory, in evolutionary demography it is much less
common to study demographic traits in isolation from one another, because they are all linked
together by the concepts of trade-offs and energy budgets. Demographic (or life history) traits,
taken together, are seen as the solution to a problem. This problem is posed by the environment,
including other organisms of the same and other species, and subject to constraints of the
animal’s physical make-up (how large is it, how fast can it move, or what kind of food must it
eat). Indeed, life history traits are highly patterned across species. This is an important, active
area of research in evolutionary biology and we examine it in more detail in the concluding
chapter. Here we refer interested readers to the classic and foundational works of Hamilton
(1966), which represents the dawn of life history theory (though Hamilton does not use that
terminology); Charnov’s (2001, 1997) classic work on mammal models and on the structure of
life history tradeoffs; summary articles by Stearns (1976, 2000), and textbooks by Stearns and
Roff (Roff 2002; Stearns 1992), which describe the field as it developed into maturity in the
1990s. Holland Jones has provided an overview of this literature (Jones, 2011).

Life history theory has been phenomenally successful at explaining and providing a structure
for life history traits across species. It is very much a ‘top-down’ field which tries to make use of
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explicitly derived predictions. It has also been applied to the study of within-species variation
in life history, including our own, with work demonstrating trade-offs, for example, between
growth and reproduction: we are one of those species in which, when reproduction starts,
growth tends to stop, meaning that there are both within- and between-population associations
between shorter height and earlier first births (see Hill’s chapter and Uggala’s chapter for explicit
discussion of how life history theory can be applied to understanding demographic outcomes;
several other chapters incorporate life history approaches, including Pavard & Metcalf’s, Jones
et al’s, and Vtizthum’s; Emery Thompson and Sabbi’s contribution focuses on the life history of
great apes other than humans).

It is worth noting here that there are debates within the evolutionary social sciences about
the use of ‘life history theory’, notably a concern that many ‘predictions’ in life history theory
in fact arise from empirical observations and/or verbally intuitive models that are rarely
formalised using mathematical theory, and so are not predictions derived from theory at all
(Nettle 2022). For example, a common assumption in the human life history literature is that
high extrinsic mortality rates will lead to ‘living fast and dying young’, based on the intuition
that when life expectancies are short, then it makes sense to get started on reproduction as early
as possible, to avoid the risk of dying before successfully raising children (see Uggla’s chapter).
Such work often also assumes that this ‘live fast, die young’ strategy will be partly mediated by
behavioural differences, such as greater orientation towards the present (rather than the future)
or greater propensity to take risks.> Formal modelling, in both evolutionary biology and the
evolutionary social sciences, suggests that this assumption may not necessarily hold, though it
might under a certain restricted set of circumstances. This assumption has generated a lot of
research, however, and many empirical studies at both population and individual level seem to
find support for earlier reproduction in environments with higher mortality. Such findings may
or may not be due to a ‘living-fast-dying-young’ strategy — and hopefully research will now
turn to understanding the reasons for these empirical findings in more detail (Vries and others
2022) — but research drawing on ideas in life history research has nevertheless been influential
in finding empirical regularities (unless of course the file-drawer effect has influenced this
literature), which might otherwise not have been investigated. The concluding chapter of this
volume discusses in more detail how a significant advantage of evolutionary demography is the
ability of interdisciplinary research to throw up new research areas not commonly considered
in the mainstream of a discipline.

5  Note: ‘life history theory’ in this volume refers exclusively to life history theory in evolutionary biology
(‘LHT-E’ for readers familiar with Nettle and Frankenhuis’ terminology: Nettle and Frankenhuis 2020,
2019). Here we do not discuss the conceptually distinct ‘psychometric’ approach to ‘life history strategy’ in
psychology, which claims that ‘life history theory’ predicts that a large number of behavioural and cognitive
traits cluster together into ‘fast’ or ‘slow’ life history strategies. This approach derives its theoretical
framework from Philippe Rushton’s ‘differential-K’ theory, which is scientific racism not science, and so
this ‘psychometric approach’ should not be confused with life history theory from evolutionary biology
(Sear 2021, 2020); see also the recent Evolution and Human Behavior special issue on ‘Current debates in
human life history’ for more on the current state of human life history research: https://doi.org/10.1016/j.
evolhumbehav.2020.09.005
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Conclusion: A thriving and vibrant field

This chapter has introduced the field of evolutionary demography, some of its organizing
frameworks, and provided examples of research in this field. It is a difficult field to define with
precision, perhaps because of its interdisciplinary nature. Much of this chapter has focused
on the field’s ability to move forward our understanding of human demographic patterns,
both at the population and individual level. This likely reflects the biases of the authors, given
that not all research in evolutionary demography focuses on this endeavour, but instead, for
example, focuses on questions of interest to evolutionary biologists, such as the mechanics of
selection process. We invite the reader to draw their own conclusions about what evolutionary
demography is by exploring the chapters in this volume. We have not organized the volume using
our dichotomy between evolutionary biodemography and evolutionary ecological demography
(for several reasons, including the difficulty of shoehorning all evolutionary demography into
these categories); instead we have grouped chapters together on related topics (perhaps a more
‘demographic’ than ‘evolutionary’ classification given demography’s orientation towards topics
of interest).

We do here highlight one important feature of evolutionary demography, though: its
comparative approach — comparative across both species and across all different kinds of
human population, including throughout time, which enables new ways of thinking about
demographic processes in our species.

There are challenges with any interdisciplinary endeavour, however, including differences
in language, traditions of research, and a lack of interdisciplinary training, meaning that
most demographers have little experience of evolutionary theory and that evolutionary social
scientists have little training in demography. These challenges will require some effort to
overcome. We hope that a volume such as this might help solve some of these challenges, but
other steps could also be taken, such as improving training in the interdisciplinary field of
evolutionary demography. This could incorporate both bringing in more demography content
to evolutionary biology programmes, as recommended some years ago by Metcalf and Pavard,
and incorporating more evolutionary training in demography programmes. The aim is not to
turn all biologists into demographers or all demographers into evolutionary demographers,
but to provide core training in both disciplines in order to supply early career researchers with
a set of options about which direction to take their research and, hopefully, also to dispel the
misconceptions that are still held in some of the social sciences about evolutionary approaches.

This cross-fertilisation of disciplines should be encouraged further, as such a broadening
of skillsets in the social and health sciences can only strengthen our understanding of our
species. Breaking out of our disciplinary silos has enormous potential to increase the efficiency
of research, and to avoid the problem of disciplines constantly reinventing a wheel that
another discipline has already put much time and effort into developing. Demography is
also, in our wholly biased opinion, the most interesting of the social sciences. Demography
matters to a huge variety of topics of interest in the social and biological sciences. Population
processes — involving births, deaths and migrations — are also of great personal and policy
significance. The news is full of population stories on a daily basis; such stories are not only
of interest in their own right but because they are often used to promote particular political
narratives. Rigorous, critical research on population is important to ensure we have a solid
evidence base to inform policies and media narratives. Understanding how and why we live
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and die, why we have children and the number of children that we do, and why these patterns
vary between individuals and populations, is also key to understanding the human condition.
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