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EDITORIAL INTRODUCTION

A Planet of 8 Billion and the Future
of Humanity
David Samways — Editor

On 15 November 2022 the United Nations' Population Division marked the
estimated birth of the 8 billionth member of the human population. Anténio
Guterres, United Nations Secretary-General, commented, 'The milestone is an
occasion to celebrate diversity and advancements while considering humankind's
shared responsibility for the planet’ (UN, 2022). While he expressed concern
about humanity’s collective impact, the UN’s general spin on 8 billion was positive
and echoed the argument, most notably articulated by Julian Simon (1981), that
every additional human being represents an opportunity rather than a problem.
While it is clearly unfair to treat any of the 80 million individual children added to
the global population each year as a problem, the ability to provide a good life
to everyone whilst simultaneously tackling the environmental crisis becomes ever
more difficult as the population grows (O'Neill et al., 2018).

Indeed, despite the overwhelming and growing scientific evidence of the (albeit
indirect) role of population growth in the environmental crisis (IPCC, 2022,
WWEF 2022) the alarm around population growth has arguably been constantly
diminishing since the publication of Paul and Anne Ehrlich's The Population Bomb
(Ehrlich, 1968) in 1968. In part this is due to the success of the post WWII ‘green
revolution’ in increasing agricultural yields, which contradicted claims of limits on
food production (although it still entailed significant environmental externalities).
Rather than the availability of food, the persistence of famine was recognised as
due to social and political factors, with global inequality as the principal culprit.!

1 Also significant in the decline of population alarmism are discourses of population disavowalism
(Coole, 2013; 2021).
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In contrast, while population alarmism has seen a fairly steady decline, public
concern about the environment has grown. Yet, despite accumulating evidence
of the increasing toll of the human enterprise on natural systems and other
species, public consciousness and concern has been somewhat spasmodic, rising
in response to evidence of an impending crisis and abating as legislative and
technical solutions are perceived to solve it. Two major nodes of environmental
concern in the twentieth century, anxiety around industrial pollution and
pesticides in the 1960s and the depletion of the ozone layer in late 1980s, can
both be viewed as conforming to this pattern.

Both the increase in complacency about population growth and the chequered
history of environmental concern may have a common root in the inability and
unwillingness of individuals and communities to see beyond the relatively short
term and acknowledge the broader consequences of the growth in the human
enterprise. Environmental problems have largely been regarded as discrete issues
rather than as symptoms of the wider and systemic consequences of human activity.
Deeply embedded social discourses articulate the notion that the relatively recent
past is indicative of the future and the evidence of the ever-greater refinement of
our technical abilities is taken as a vindication of the idea of ‘progress’.

Of course, the problem with the progressivist discourse lies not with the real and
clearly observable improvements in human welfare, but with the largely hidden
unsustainable environmental costs of progress. More recently, these environmental
consequences have become more apparent with extreme events such a flooding,
forest fires and droughts, alongside habitat destruction and accelerating species
extinctions, reported in news media on an almost daily basis. Yet, there is little
evidence that this knowledge and the genuine concern it has generated has
prompted anything greater than moderate change in individual behaviour (see
Taylor, 2012; Alcock et al., 2017; Fisher et al., 2018; Hill, 2019). Moreover, research
suggests that the most significant voluntary changes in behaviour only occur
after actual personal experience of catastrophic events caused by environmental
change (Spence et al., 2011; Broomell et al., 2015; Demski et al. 2017).

Arguably, the long timescales involved in environmental and, particularly,
demographic change engender complacency and a reluctance to act until the
danger is imminent. From a sociological perspective, this might be explained by
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the individual’s focus upon the habitual and everyday dimensions of social life.
While the broader environmental context is clearly acknowledged, agents have
a 'hierarchy of purposes’ and rank issues in order of priority with a tendency to
focus upon more immediate or medium-term concerns.? Importantly, agents
acknowledge the social structural context of action and the constraints they face in
terms of their individual power and the collective nature of the problem. Moreover,
the continuation of familiar socio-technical practices that have become axiomatic
to ‘anormal life’ may help to preserve a sense of ontological security® in the face of
underlying anxiety about potentially catastrophic environmental change.*

In our first article in this issue, William Rees argues that this inability or
unwillingness of decision-makers and ordinary people to address the now
abundantly clear biophysical overshoot of the human enterprise has a seldom
considered evolutionary biological dimension. His central thesis is that cultural
evolution and global social change have outpaced the biological evolution of
the human brain and its cognitive processes leaving it ‘functionally obsolete’ and
unable to cope with the ecological crisis.

Rees points out that the human brain evolved in a physical and social environment
vastly different to that of the present day and was well adapted to conditions
where social groups were small and the environmental conditions were largely
cyclical and hence predictable. Where it came to coping with the unpredictable
and unknown, such societies developed ‘various tribal myths, gods and other
forms of magical thinking’ - thus, in sociological terms, providing the ontological
security that human beings still desire. In contrast, modern techno-industrial
(MTI) society represents a tiny fragment of our species’ history and the challenges
it presents are highly dynamic and complex. Arguably no challenge is greater
or more complex than the impact that MTI society has had on the global
environment. Rees argues that the lack of action in the face of the overwhelming

2 Evidence supports the idea that environmental concern is frequently displaced by anxiety about more
immediate issues such as the economy or security (Kahn and Kotchen, 2011; Scruggs and Benegal,
2012; Taylor, 2012).

3 Ontological security, or security of being, is part of the agent's sense of contextual familiarity, of knowing
how to proceed in various physical and social contexts. It is also concerned with the management of
anxiety in the face of physical and social disruption.

4 For a discussion of environmental anxiety, see Clayton 2020.
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evidence of impending catastrophe is symptomatic of the inability of our species
to cope with the systemic complexity of the environmental crisis and that this
maladaptation to the physical and social environment which we have created
represents an existential threat.

Considering the problem of population growth, Rees notes that the UN's
complacency, the reductionist simplicity of resistance to advocates of population
reduction and, citing Nandita Bajaj and Kirsten Stade’s article also published in
this issue, pronatalism are obstacles to rationally dealing with human numbers as
a factor in the environmental crisis.

Cataloguing the impact of the growth of consumption and population on the
environment, like Rees, Bajaj and Stade argue that said impact not only represents
an existential threat to many ecosystems and other species worldwide but will also
mean enormous suffering for the poorest portion of humankind. They point out
that organisations concerned with social and environmental justice have silenced
discussion of human population growth but at the same time ignored the role
of oppressive pronatalism in eroding reproductive autonomy. Bajaj and Stade’s
approach defines pronatalism in terms of ‘cultural and institutional forces that
compel reproduction’, and as such challenges accepted notions of reproductive
autonomy arising out of liberal rights discourse, as well as the notion of the
authentic individual stepping outside of prevailing social discourses and making
‘free’ choices. In contrast, the authors identify a panoply of social, political,
economic and cultural pronatalist pressures which shape reproductive decisions.
Importantly however, they argue that by flinching from addressing population
growth as a driver of the environmental crisis, those concerned with reproductive
rights reinforce these pronatalist forces which limit reproductive autonomy.

As Bajaj and Stade’s research makes clear, one of the most basic ways to
reduce population growth is to the address the unmet need for contraception.
Universal access to sexual, reproductive and child health care is an objective of
the UN's Sustainable Development Goals (SDGs) and family planning is clearly
central to this objective. Our third article by Aalok Chaurasia is concerned with
how progress in meeting demand for family planning is measured. Chaurasia
develops a composite index measuring progress in meeting family planning
demand in three dimensions: provision of permanent methods (male and female
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sterilisation); provision of modern spacing methods (such as inter-uterine devices,
the contraceptive pill, condoms etc.); and expansion of choice in the method of
family planning. This latter dimension is particularly important since the choice
of method varies depending on the stage in the family building process, with
spacing being more important in the early stages and permanent methods once
desired family size has been achieved. The composite index thus considers both
quantitative and qualitative aspects of family planning progress.

Chaurasia’s analysis shows that progress in meeting demand for family planning
is unsatisfactory in more than forty per cent of the 113 countries included in
his research and that inter-country variation in progress is significant. In many
countries, progress in some or all of the three dimensions of demand appears
to have reversed. Importantly, Chaurasia notes that the opportunity to choose
between spacing and permanent methods is not expanding in the majority of
countries, suggesting that the family planning needs of both women and men
are being neglected or not addressed at all. The differences between countries in
family planning progress is shown to be largely the result of variation in meeting
demand for permanent methods of birth control. Chaurasia remarks that, when
the family planning movement was established nearly seventy years ago, reducing
population growth was seen as central to the development of poor countries;
however, while substantial progress has been made commitment to this objective
appears to have waned. He concludes:

Family planning needs to be treated as a development strategy for the
realisation of the goal of planned family that is critical to sustainable
development and human well-being rather than just an intervention to
reduce fertility.

In our final full article of this issue, Theodore Lianos explores how some of the key
elements of the modern steady-state economic model, particularly the notions of
constant population and constant capital and wealth, can be found in the writings
of Plato and Aristotle. Lianos argues that Plato and Aristotle are both concerned
with the optimal relationship between the size of the population and the available
land for a good standard of living. Importantly, Lianos observes that the central
issue for these thinkers was the normative question of what is ‘the best life’ and
how to achieve it. However, for the ancient Greeks, the notion of the best life
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entailed more than just a material standard of living for the individual, embracing
issues of collective good and social justice. Individual happiness, although
dependent on sufficient wealth to live a temperate and generous lifestyle, was
almost synonymous with a virtuous life. Lianos remarks that for these ancient
Greek philosophers it was clear that regulating population size was axiomatic
to a good life for all and that perhaps the ecological consequences of human
numbers will lead to a reconsideration of their wisdom in modern societies.

The relatively simple environmental and social conditions of classical antiquity
contrast starkly with those of the present. Reflecting on the ability of human beings
to cope with complexity, as discussed earlier in this editorial introduction, it's clear
that, as William Rees argues, averting the environmental crisis requires a systemic
approach. Thus, rather than treating environmental problems as discrete issues to
be tackled with technical and legislative patches, they must be seen as symptoms
of the wider impact of humankind on the Earth’s biophysical systems. By definition,
if environmental sustainability entails an economy in a steady-state in terms of
its biophysical footprint, it follows that, all other things being equal, a trade-off
exists between the size of the population and per capita standard of living. What
population size can be sustained at a given level of welfare depends on a number
of factors, critical amongst them the socio-technical systems by which welfare is
provided (O'Neill et al., 2018). However, shifting social conventions about what
defines a good life, moving away from accumulative consumption and towards
sufficiency and non-material factors while paying attention to social justice, as
emphasised by both Plato and Aristotle, will also be a significant determinant of
the size of population that can be socially and environmentally sustained.

We close this issue on a sad note with an obituary to Herman Daly, founding figure
of the discipline of ecological economics, advocate of the steady-state economy
and valued member of the JP&S editorial board, who died in October 2022.
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COMMENT

Overshoot: Cognitive obsolescence
and the population conundrum
William E. Rees'

Abstract

The human enterprise is in overshoot; we exceed the long-term carrying capacity
of Earth and are degrading the biophysical basis of our own existence. Despite
decades of cumulative evidence, the world community has failed dismally in
efforts to address this problem. | argue that cultural evolution and global change
have outpaced bio-evolution; despite millennia of evolutionary history, the
human brain and associated cognitive processes are functionally obsolete to deal
with the human eco-crisis. H. sapiens tends to respond to problems in simplistic,
reductionist, mechanical ways. Simplistic diagnoses lead to simplistic remedies.
Politically acceptable technical ‘solutions’ to global warming assume fossil fuels
are the problem, require major capital investment and are promoted on the
basis of profit potential, thousands of well-paying jobs and bland assurances that
climate change can readily be rectified. If successful, this would merely extend
overshoot. Complexity demands a systemic approach; to address overshoot
requires unprecedented international cooperation in the design of coordinated
policies to ensure a socially-just economic contraction, mostly in high-income
countries, and significant population reductions everywhere. The ultimate goal
should be a human population in the vicinity of two billion thriving more equitably
in ‘steady-state’ within the biophysical means of nature.

Keywords: carrying capacity; cognitive obsolescence; systems complexity;
economic contraction; population planning.

1 University of British Columbia. Email: wrees@mail.ubc.ca
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Introduction: Evolution and humanity’s eco-predicament

This article attempts a more-than-usually systemic assessment of the human
eco-predicament. It is inspired by two related facts: First, the human population
substantially exceeds the long-term carrying capacity of Earth even at current
average material standards. We are in overshoot, a state in which excess
consumption and pollution are eroding the biophysical basis of our own existence
(GFN, 2022a; Rees, 2020a). Second, national government and international
community responses to even the most publicised symptom of overshoot, climate
change, have been dismally limited and wholly ineffective (Figure 1).

Figure 1. Failed climate action - carbon dioxide levels still climbing
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Overshoot is a genuine existential threat. Climate change alone is capable of
making large patches of Earth irreversibly uninhabitable for humans in this
century and ultimately jeopardising global civilisation. How is it, then, that the
wealthiest, most scientifically-aware, best-informed and globally hyper-connected
generation of decision-makers and ordinary people seems incapable of applying
the most basic rules of evidence to resolving this self-made predicament? Where
in official circles is to be found even the outline of the cooperative international
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strategy necessary to rescue modern civilisation and thousands of non-human
species from probable ecological and geopolitical catastrophe?

There are many possible ways of addressing these questions but few seek answers
in human nature itself. Modern techno-industrial (MTI) society is afflicted by
human exceptionalism, the beliefs that H. sapiens is not really an ‘animal-like-the-
others’, that human behaviour is determined by socio-cultural factors (nurture),
and that humans are therefore somehow exempt from the laws of nature.
Decision-makers thus operate from the implicit assumption that continuous
economic growth enabled by greater efficiency and constantly improving
technology — the motivational nerves of industrial capitalism and its handmaiden,
neoliberal economics - is all we need to navigate the hazardous waters ahead.
By contrast, this article argues, with illustrations, that the mainstream techno-
optimist approach is not only delusional but threatens to sink the human ship of
state. This argument is based partially on the fact that the human lineage, like
those of all other species, has continuously evolved over millions of years and
that our evolutionary history profoundly affects both our perception of crisis and
how we respond to it. In short, to deny the implications of humanity’s evolutionary
heritage is to ignore a major key to our eco-predicament (and possibly how to
resolve it).

The obsolescent human brain: Why our cognitive processing is not up to
the task

‘Nothing in biology makes sense except in the light of evolution’
(Dobzhansky, 1964: 449)

My starting premise is that, despite their miraculous complexity accumulated over
millennia, the human brain and associated cognitive processes are functionally
obsolete to cope with the emerging eco-crisis. Functional obsolescence can
occur by one of two mechanisms: either the entity of concern is superseded by a
new version that operates more effectively or efficiently in performing functions
essential to the entity’s survival, or the entity’s operating environment changes
so dramatically that the entity is no longer capable of performing functions
essential to its survival. In other words, the entity is maladapted to its changed
circumstances. | argue, from available evidence: 1) that the putative obsolescence

17
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of the human brain derives from the latter process and; 2) this reality poses a
growing threat to the survival of H. sapiens — or at least MTI society — that may
well play out by century’s end.

As noted, this argument departs from the facts that modern H. sapiens, like all
other species, is a product of organic evolution? and that human evolution has
similarly been shaped by the forces of natural selection. Since both instinctive
and emergent social behaviours are as much exposed to selective pressure as any
other genetically-influenced human quality (Barash,1981), it is not much of a leap
to extend Dobzhansky's (1964) principle to assert that nothing in human affairs —
including much of economic and socio-political behaviour — makes sense except
in the light of evolution. This is not to discount socio-cultural factors, which are
also centrally involved. Rather, | am arguing that our understanding of humanity’s
ecological predicament and our ultimate fate is unintelligibly incomplete unless
we factor in evolutionary considerations.

To begin, consider the social and ecological context that helped forge modern
H. sapiens’ central nervous system. The human brain evolved rapidly during
the Palaeolithic (2.5 million to ~10,000 years ago) at least partially in response
to selective pressure favouring increased social intelligence, the extra calories
made possible by improving diet (due to the use of fire and cooking) and growing
technological competence. The most rapid period of growth seems to have
occurred with the challenges imposed by increasing climate variability 200,000 to
800,000 years before the present; the brain reached its current size ~500,000 years
ago (DeSilva et al., 2021; MNH, 2022).3

Whatever the relative strength of various selection pressures, early hominids
and even recent pre-agricultural human hunter-gatherers lived in tribal groups
of perhaps a few dozen individuals in spatially limited, relatively knowable,
predictably cyclical ecosystems. One would encounter only a few tens or
hundreds of other people in his/her lifetime and would probably die within a
few kilometres of place of birth. No doubt there was much about their limited

2 Culture, such as the shift to agriculture, may induce minor changes in human morphology (e.g., jaw
structure) but even this process unfolds by natural selection.

3 However, there has been a rapid small but significant decrease in brain size in just the past three
millennia (DeSilva et al., 2021)
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‘environments’ that seemed fearsome and mysterious to early humans — indeed
they developed various tribal myths, gods and other forms of magical thinking to
cope with the unknown. However, H. sapiens” home-ranges were relatively small
and consistently variable — even fearsome predators and other natural hazards
would become familiar over the course of an individual’s life-time, certainly that
of several generations. In short, compared to contemporary, rapidly changing,
mostly manufactured and unnaturally complex human environments, humanity’s
original natural habitats posed only limited challenges to the evolving brain and
central nervous system.

One result of our evolutionary heritage is that contemporary humans tend to
respond to problems in relatively simplistic, reductionist, mechanical ways.
People don't generally think in terms of discontinuous behaviour - lags,
thresholds (tipping points), and other non-linearities; we don't ‘get’ complexity.
Humans have also evolved to develop habitual, socially-constructed (but neuro-
synaptically embedded) patterns of group-think which often persist despite
emerging contradictory evidence — consider political ideology, religious dogma,
tribal myths, academic paradigm or even the ‘latest thing’ (Wexler, 2006); we are
also innately short-sighted (Pratarelli, 2008). Many of our once-successful survival
instincts, emotions and behaviours are ancient prescriptions of the human reptilian
brain stem and limbic systems. Some may by now have outlived their ‘best before’
dates, but our primitive cognitive modes, shallow perceptions and resultant
responses were perfectly adequate for 99.9 per cent of human evolutionary
history. Is it any surprise that ordinary people today still seek explanations for
unusual phenomena in terms of simple cause-effect relationships, that we
deny uncomfortable truths, that we discount the future, and that many of our
contemporaries are still given to mystical thinking?

‘But wait’, one might protest, ‘surely MTI civilisation is not so constrained by
humanity’s early evolution; modern sensibilities developed in a dramatically
different context.” True enough, the Enlightenment of the seventeenth and
eighteenth centuries saw the new science begin to subdue superstition and
demystify the natural world; literacy was becoming common; positive knowledge
spread. Ironically, however, the emergence of Newtonian science, particularly
analytic mechanics, actually reinforced H. sapiens’ innate propensity for
reductionist simplicity. Indeed, so-called 'normal’ science was so extraordinarily
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successful in generating successful predictive hypotheses, and in extending
humanity’s control over the physical world, that it spawned many intellectual
imitations, including the neoliberal economic paradigm that is currently all
but running the world. The latter pictures the economy as a self-perpetuating
machine, separate and independent of nature, sustained by a simplistic myth of
perpetual growth abetted by continuously improving technology.

And herein lies one proximate cause of the human eco-crisis. In just the past
two centuries (0.08 per cent of human history) this socially-constructed economic
myth has helped foster an eight-fold increase in human numbers (from one to
eight billion) and a hundredfold expansion of real gross world product (GWP), all
propelled by a >1,300-fold increase in climate-busting fossil energy (Rees, 2020a).
Technology has expanded apace when not leading the way: most of the cultural
artefacts that young people today take for granted — from jet planes to PCs, cell
phones and the internet — were non-existent when this author was born.

The material result is a virtually alien world of mind-boggling complexity,
an incomprehensible global concatenation of dynamically interacting and
overlapping human and natural sub-systems. Each major sub-system is in itself so
complex that no human mind can fully understand, let alone control, its structure
or behaviour in isolation, far less as part of the integrated whole. Who fully
understands the world economy or even the internet; does anyone really believe
the climate system can be brought under human command and control? Only the
hubris born of MTl sensibilities would argue the affirmative. The reality is that fast-
paced cultural evolution, particularly the MTl variety, has so vastly outstripped our
biological evolution (see Longrich, 2022), that H. sapiens is no longer adapted to
the integrated socio-ecosystem that MTI culture has itself created.

Bottom line? MTI society is doubly compromised — both our heritable ‘wetware’
(the brain) and much of the socially-constructed cognitive software it has produced
(particularly growthist economic theory) are functionally obsolete in the world we
ourselves have created.
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Climate change as fatal distraction

‘If we are unable to identify reality and therefore unable to act upon
what we see, then we are not simply childish but have reduced
ourselves to figures of fun - ridiculous figures of our unconscious.’
(Saul, 1995: 21-22)

We see solid evidence of reductionist simplicity in policymakers’ (and mainstream
media’s) tendency to focus on one environment-related issue at a time. The
past several years have seen a fixation on climate change. This was only briefly
displaced by the Covid-19 pandemic, then the war in Ukraine but, with the fizzling
out of COP-27 (November 2022), we are back to climate change as the existential
threat to human civilisation. On rare occasions when analysts do see beyond their
immediate concern, they usually make only one connection - e.g., food security
to family planning (Owoo and Delacroix, 2022), climate change to population
(O'Grady and Mahfouz, 2022) — and even then cause-effect relationships may be
reversed or under-analysed. O'Grady and Mahfouz's (2022) report that the Egyptian
government is worried that the country’s expanding population is jeopardised by
'rising temperatures [which] increasingly threaten the country’s food and water
supplies’, yet fail to acknowledge that it is growing human populations that are
driving rising temperature and its negative impact on food and water supplies,
while adding directly to the pressure on those same supplies.*

Why do simplistic hypotheses and explanations persist? Because human beings
characteristically ‘want simple answers to complex questions’ (Kay and Schneider,
1995). This cognitive impairment is dangerously maladaptive for human societies
in 2022. Climate change is indeed a horrific prospect, but it is only one symptom
of a greater truly existential threat, ecological overshoot. Overshoot implies
overpopulation: the bloated human enterprise is consuming even self-producing
(renewable) resources faster than ecosystems can regenerate and dumping
entropic wastes back into the ecosphere in excess of nature's assimilative

4 Similarly, reports of the role of climate change in the famines savaging the people of Ethiopia, Somalia,
South Sudan, Yemen, and elsewhere rarely acknowledge that local water supplies and ecosystems
productivity have been degraded, and relief operations complicated, by the doubling or trebling of

local populations in recent decades.
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capacities. Overshoot is therefore the cause of climate change® and numerous
co-symptoms including plunging biodiversity, ocean acidification, tropical
deforestation, landscape/soil degradation, contamination of food supplies,
depleting aquifers, the pollution of everything — i.e., virtually all other so-called
environmental problems including the pandemic. Contemporary MTI culture
is literally consuming and polluting the biophysical basis of its own existence.
(Arguably, overshoot is even one root of the Russo-Ukraine war, but that's a
longer story.)

The continued erosion and contamination of the ecosphere is potentially fatal
on several fronts. Formal acknowledgement that there are too many people
consuming/polluting too much is therefore a crucial step toward assuring a future
for global civilisation and restoring biodiversity. Nevertheless, policymakers and
politicians at all levels still act as if population growth and overconsumption can be
ignored, or, worse, that the resultant problems can be solved by yet more growth.
Part of the reason is that bare-bones growth-oriented economic models totally
ignore the spatial structure and complex dynamic behaviour of the biophysical
systems — and even the social systems — with which the economy interacts in
the real world (Rees, 2020a). Even those who acknowledge the ecological crisis
are cognitively incapable of effective solutions, advancing instead the same ...
old growth wine in new economy bottles — neo-Keynesian productivism, climate
economy, Green growth, Green economy, Green new deal, new deal for nature,
sustainable development, sustainable economic growth, bio-economy, circular
economy, digital economy, knowledge economy’ (Spash, 2021). Over-simplified
and superficial, most contemporary MTI policy analysis, simply ’...ignores data
that do not fit with its [socially-constructed] myths and metaphors’ (Washington
et al., 2020).

These are serious assertions but well-supported by available evidence. Consider
that mainstream, politically acceptable ‘solutions’ to global warming (e.g., wind
turbines, solar panels, electric vehicles, green hydrogen, non-existent carbon
capture and storage technologies, etc.) require major capital investment and
are promoted on the basis of profit potential, thousands of well-paying jobs and
bland assurances that climate change can readily be rectified. Non-experts are

5 Anthropogenic climate change is an excess waste problem; carbon dioxide is the greatest entropic

waste by weight from industrialised economies.
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readily persuaded that our future is assured by a deluge of promotional literature
on allegedly green energy alternatives. Renewable energy (RE) advocates Breyer
et al. (2022) review the literature on modern renewables and find that most of
the studies show an energy future of 100 per cent renewables is economically
feasible globally. These authors present a vision of ‘a net negative greenhouse
gas emissions economy that can limit global warming to 1.5°C with a clearly
defined carbon budget in a sustainable and cost-effective manner based on
100% renewable energy..." This comforting one-issue vision essentially proclaims
that the solution to potential climate chaos lies in growth-bound ‘business-as-
usual-by-alternative-means'. Little wonder it has become the mainstream norm —
indeed, most conventional efforts to address climate change, including the COP
meetings, reflect MTI society’s attempt to enshrine expansionist capitalism as the
solution to, rather than the cause of, the problem (Spash, 2016).

Reductionist blinkers on, green energy advocates tend to gloss over or
dismiss the evidence that the much-vaunted renewable energy transition isn't
really happening as advertised. In 2021 fossil fuels still provided ~82 per cent
of the world’s primary energy; to put it in temporal terms, oil, coal and natural
gas powered the globe for 300 of 365 days; hydro and nuclear power contributed
forty days; modern non-hydro renewables — solar panels, wind turbines — where
most investment is going gave us just eighteen days. Modern renewables
produce electricity, but even in this domain fossil fuels are the largest
contributors at 61 per cent of the world's power supply; non-hydro renewables
provided twelve per cent wind and solar only about nine per cent (from data
in BR, 2022).

A big part of the problem is that growth in demand for energy due to rising
incomes and burgeoning populations in middle and low-income countries
often outstrips the build-out of modern renewable sources (Chaurasia, 2020,
Heinberg, 2022). But there are many other obstacles to a smooth energy
transition: politically acceptable technologies are largely fossil-fuel (FF)
dependent in manufacturing and installation; the associated mining, refining and
transportation are otherwise ecologically problematic; renewables, hydrogen
included, still face numerous technical problems; RE equipment/infrastructure
is not ‘renewable’, it wears out and is merely replaceable (mostly using FF);

6 Note that Breyer et al. (2022) are also authors/co-authors of many of the studies reviewed.
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grid-scale wind and solar generation is actually costlier than alternatives and
becomes more expensive the higher their share of production; there are emerging
supply-chain issues; and, in any case, electricity cannot substitute for many uses of
FF (Heinberg, 2022; Schernikau et al., 2022; Seibert and Rees, 2021; Rees, 20223;
Michaux, 2021a,b; Turiel, 2020a,b). Even if all such problems were overcome, to
replace just 45 per cent of FF use with electricity by 20307 would require building
the equivalent of ~1.2 times the entire present cumulative global stock of wind
and solar installations every year for the next seven years (based on data from BP,
2022), generously assuming that one unit of wind/solar electricity = ~2.6 units of
FF energy; that all uses of FF can be electrified; and that there will be no increase
in demand for energy).

This is obviously an impossible scenario. Indeed, there is no practical way to
quantitatively substitute electricity for fossil fuels on a climate-friendly schedule.
The fact is that, despite the significant uptake of modern renewables in the
electricity sector and the ebullient assertions of RE advocates, atmospheric CO,
concentrations are still increasing (Figure 1). We should also note that practical
carbon-capture-and-storage techniques at scale continue to elude us; to imply
that such non-existent technologies will help achieve net-zero emissions by 2050
adds to the dangerous illusion that a smooth energy transition is underway (Spratt
and Dunlop, 2021; Dyke et al., 2021).8 As matters stand, the world will blow past
the 1.5 C° and likely also the 2.0 C° global warming limits set by the IPCC. Earth
has already warmed by >1.1 C° and prominent climate scientists assert that, due
to the prevailing energy imbalance and short-term lag effects, ‘more than 0.5°C
additional global warming is [already] in the pipeline’ (Hansen, 2018: 9; see also
Spratt and Dunlop, 2021). Indeed, we are currently on track for ~2.7 C° warming
and catastrophic climate damage.

Overshoot: It's the population, stupid!
The foregoing analysis underscores why H. sapiens’ innate myopia and naive
enthusiasm for technical fixes will not resolve our eco-predicament. Neither climate

7 Consistent with the Sharm el-Sheikh 2022/COP27 goal of reducing emissions sufficiently to limit mean
global warming to 1.5 Co.

8 Another techno-fix, climate-changing geo-engineering (e.g., sun-blocking ), is also narrowly focused
and assumes there are no unknown, potentially disastrous, systemic feedbacks from the atmosphere/

climate or connected bio-geo-systems.
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change nor any other major symptom of overshoot can be solved in isolation from
the others, particularly not by reference to the same beliefs, values, assumptions,
narratives and behaviours that caused the problems in the first place. Overshoot
is a complex systems problem; only by taking a systematic frontal approach can
we hope to reduce or eliminate all co-symptoms simultaneously.

The proximate driver of overshoot is excess economic throughput, i.e., excess
energy and material consumption and pollution. Both rising incomes and
growing populations are contributing factors — high-income consumer societies
account for 74 per cent of the problem historically (see Hickel et al., 2022a) — but
population growth in all income quartiles is currently the greater contributor at the
margin (grotesque inequality is a separate socio-political issue) (Rees, 2022b).
Certainly population growth has been seen as ‘a leading cause of increased
greenhouse gas emissions and accelerating global climate change’ (Cafaro, 2022;
also Laublichler, 2022).

It follows that the best results from efforts to resolve the human eco-predicament
will come from addressing overconsumption and overpopulation directly. The
Global Footprint Network shows that the world is in overshoot by ~75 per
cent (GFN, 2022b). This implies that global energy and material throughput
must be reduced by disheartening 43 per cent for sustainability, much more in
high-income countries.? Obviously, wasteful over-consumption by the wealthy
and egregious inequality must be addressed but the world cannot afford to
ignore the population component. The human family passed the eight billion
mark in November 2022 and is still expanding. While the United Nations
suggests that the growth rate has fallen below one per cent (80 million per year),
other authorities argue that UN demographers understate population growth
for political reasons and that the annual increment is closer to 90 million
(O'Sullivan, 2022a).

Whatever the growth rate, overshoot makes clear that Earth is already significantly
overpopulated. While estimates of the sustainable population vary from a paltry
~50 million to a truly ludicrous one trillion, there is some gravitation toward the

9 These data, while alarming, are almost certainly conservative. For several practical and theoretical
reasons ecological footprint assessments characteristically underestimate the human demand for
biocapacity (Rees, 2022b).
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view that Earth might support ~two billion people indefinitely at a satisfactory
material standard of living (e.g., Cafaro, 2021; Rees, 2022b). This implies a
reduction of at least 75 per cent in human numbers.™

It is difficult to imagine a politically more daunting challenge. No secular wealthy
society or country anywhere, has ever voluntarily permanently renounced its hard-
won material wellbeing for the future greater good of humanity at large. Humans
are temporal, social and spatial discounters by nature — we would rather risk
uncertain future catastrophe that (we hope) will mostly affect total strangers and
distant places than accept material sacrifice that would certainly affect our families
and home communities today. (Discounting is a prime example of a once-adaptive
human trait that may well be obsolete in the modern world.) And of course, the
three billion people who still struggle at $5.50 per day to meet basic needs can
hardly be expected to douse their flames of hope for a materially brighter future.

Managing populations is equally intractable. In many countries, calling for
population planning would constitute political suicide. Even the United Nations
Population Fund recently ‘decried any expressed concern about population
growth as “alarmist”’ (O'Sullivan 2022b); strong advocates of population reduction
strategies policies risk being vilified as racist, eco-fascists, eugenicists, anti-
human or worse. Such attitudes and accusations are yet another manifestation
of innate reductionist simplicity exacerbated by socially-constructed ideological
blinders. Bajaj (2022) argues that the UN'’s taunt of population alarmism springs
from widespread pro-natalist ideology ‘which results in unrelenting pressures —
a globally pervasive form of reproductive coercion — experienced primarily by
women’. She further emphasises that that ‘pronatalism is integral to our current
growth-based economic system, which relies on constant population growth to
supply new consumers continually’. Indeed, corporations in the US [and other
countries experiencing ‘peak population’] are sensationalising the idea of an
economic 'baby bust’ that threatens the nation with a paucity of workers, a

10 Alternately, Hickel et al. (2022) suggest that, for a just sustainability, wealthy nations need to
reduce resource consumption by at least 70%. (Typically, these authors ignore the population
question.) In the same vein, O'Neill et al. (2018) found that, with redistribution, Earth could
provide basic needs for everyone. However, they suggest that to achieve qualitatively higher
life satisfaction would require resource consumption six times above sustainable levels (or,

they failed to add, a reduced population in the range of two billion).
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reduced tax base and the loss of international economic clout. Many governments
are responding with incentives to increase national fecundity.

Regrettably, rhetoric on the ‘need for more workers, consumers, and taxpayers
goes beyond just pushing women to have children and supports recent successful
moves to ban contraception and abortions’ (Dillard, 2022). It is also ecologically
destructive. Bajaj and Stade (2022) posit that addressing overpopulation, and
the pronatalism that drives it, must be central to international conservation
and development efforts to elevate reproductive rights while also promoting
planetary health. Similarly, Shragg (2022; also 2015) argues that taming human
population growth is not only decidedly pro-human but also pro-nature in that it
slows human-induced ecocide.

Bottom line? Pronatalism and similar socially-constructed single-focus beliefs are
tragic from the perspective of controlling overshoot. Population stabilisation and
decline in rich countries should actually be cause for celebration — each high-
income consumer imposes ecological pressure on Earth equivalent to that of ten to
twenty people living near-subsistence lifestyles. The greatest ecological leverage
would come from absolute population reductions in high-income countries. But
that does not mean low-income countries with higher birth-rates get a pass.
Human exceptionalism notwithstanding, there is a greater systemic dynamic in
play here. Many non-human species experience population outbreaks or ‘lbooms’
during favourable resource-rich periods. Booms are invariably followed by ‘busts’
as various forms of negative feedback - e.g., resource depletion, competition for
habitat, predation, disease — re-assert themselves. There is no reason to believe
that human population dynamics differ significantly from those of other species.
Most importantly, populations of H. sapiens have the same potential to grow
exponentially when relieved of natural negative feedback controls (e.g., disease,
food/resource shortages, etc.). In fact, because resources have been plentiful for
the past 200 years, and population planning has not been an acceptable policy
focus, human numbers are now arguably in the boom phase and, nearing the
peak of, a (likely one-off) population boom-bust cycle (Rees, 2020b). As previously
noted, H. sapiens has increased eight-fold to eight billion since 1810, in just one
1250t as much time as it took our species to reach its first billion. The dramatic
economic and population growth that the past few generations take to be the
norm actually define the single most anomalous period in human history.
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The recent boom was made possible by the scientific revolution — e.g., improved
population health —and technologies based on abundant cheap energy, primarily
fossil fuels (FFs). The latter: a) provided access to all the other resources necessary
to grow the human enterprise and thus; b) temporarily relieved humanity of many
forms of pre-industrial negative feedback.

This explains the population component of human eco-overshoot.

It is also exposes the closing jaws of an unprecedented technological trap.
Modern civilisation depends utterly on abundant cheap energy. Consider the fate
of the bloated human enterprise, in the absence of a ‘Plan B’, if we are forced to
abandon FFs to avoid catastrophic climate change or if FFs become economically
depleted - as is inevitable. Without climate-friendly quantitative substitutes for
FF, it will not be possible to maintain anything like the present human population
at acceptable material standards or to maintain the scale of the human economy.
With failing energy supplies, humanity faces the prospect of broken supply lines,
food and other resource shortages, local famines, reduced production, declining
incomes, rising inequality, widespread unemployment, civil unrest, abandoned
cities," mass migrations, collapsed economies and possible geopolitical chaos.

On the other hand, if the world maintains its fossil-fuelled trajectory in blind
allegiance to the growth paradigm and the illusion that ‘technology-will-save-the-
day (MTI society’s apparent default position [Figure1]), we risk more and longer
heat waves/droughts, accelerated desertification, melting permafrost, methane
releases, water shortages, failing agriculture, famines, rising sea levels, the
flooding (and eventual loss) of many coastal cities, uninhabitable regions, mass
migrations, collapsed economies and possible geopolitical chaos. And we'd still
run out of energy. Are not all these things not already emerging in nascent form?

In short, pursuit of either narrowly-conceived pathway suggested by our obsolete
instincts and MTI sensibilities exposes humanity to the likelihood of a major,
potentially catastrophic, population correction (the inevitable bust phase of our
one-off global cycle) later in this century (Rees, 2020b).

1 Modern cities and mega-cities of millions are the creation of fossil fuels and provisioning cities
remains dependent mostly on diesel-powered highway, train and marine transportation (see
Friedemann, 2016).
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One (the only?) way out

‘Late capitalist society is a coyote suspended above an abyss,
believing he still stands on solid ground. We are in the interval before
he notices he is in thin air and plummets to the canyon floor’
(Robbins 2022: 26)

The more attractive alternative is to engineer a deliberate, controlled, global-
scale 'soft landing,” a radically transformative 'Plan B’. Any system dominated by
positive feedback is self-destructive; avoiding chaotic collapse means that we must
reintroduce negative feedback to the runaway human enterprise (see Rees, 2020a;
2022a). The necessary systematic frontal approach to overshoot would require a
period of unprecedented international cooperation in structuring a socially-just
economic contraction, mostly in high-income countries, and significant population
reductions everywhere. This might well require declaration of a global ‘wartime’
emergency mindset and an intensive effort over several decades.

To begin, national governments, the United Nations and other international
development-oriented organisations should formally acknowledge the reality of
overshoot and the end of growth (i.e., neoliberal capitalism should be put to
rest). We then need to initiate a global population reduction strategy, and a plan
to restructure national and global economies, with the goal of remaining within
global carrying capacity. This will require programmes to facilitate the adoption
of sustainable lifestyles (even North Americans lived happily on half the energy/
cap in the 1960s); a graduated approach to full-cost pricing of goods and service
(abetted by ecological tax reform); learning to live on any ‘allowable’ carbon
budget (while developing/improving sustainable energy alternatives); and limiting
FFs use to essential needs — e.g., food production, home heating, essential
transportation to provision cities — through rationing, quotas, etc. It will also be
essential to implement programmes/policies for income/wealth redistribution;
greater equality is not only ethically justifiable, but is psycho-socially better for
everyone (Wilkinson and Pickett, 2010).

The ultimate goal should be a much-reduced human population (~ two billion)
thriving more equitably in a sustainable ‘steady-state’ (Daly, 1991) well within the
biophysical means of nature. Is there any other feasible way that post-MTI peoples
can hope to enjoy both economic security and long-term ecological stability on
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a (shrinking) finite planet? Is this not a more attractive prospect than staying the
course and tempting chaotic collapse?

Time is clearly a crucial factor; there can be little delay. The growth momentum
generated by the sheer numbers of people of reproductive age means that
population growth ‘will take decades to arrest, and even longer to reverse, making
it virtually impossible for policymakers to respond dynamically to miscalculations
or unforeseen challenges relating to a society’s ability to provide for the needs
of all its people’ (Kuhlemann, 2023). Indeed, simulations suggest that, even
under a successful universal one-child per couple policy, the population would
continue to increase for 25 years and would take a century to achieve a 75 per
cent reduction; that is, ‘the total human population would peak in about 2047
and reach a (sustainable?) two billion in 2122" (Hughes, 2022). And there will be
‘unforeseen challenges’.

Such data underscore the importance of mustering globally, urgently, every
manner of non-coercive population planning strategy available. The world needs
universal public education on overshoot as meta-problem; programmes to ensure
greater economic independence and freedom of choice for women; specific
education on contraception methods and family planning for all, accompanied
by general access to — and preferably free distribution of — the means for birth
control. Even if successful, the unavoidable lag before even a high-compliance
strategy takes effect means that, whatever we do, billions of people will likely
be exposed to accelerating climate change; energy, food and other resource
shortages; and growing geopolitical tensions as the century unfolds. Never
before has there been so urgent a need for universal human population planning
and creation of a global social safety-net.

Bottom line? The future holds daunting prospects for humanity even in best-case
scenarios. Earth will ultimately survive any human folly; the question is: will humans
survive themselves? In theory, H. sapiens has the capacity for high intelligence, the
ability to act upon the evidence and to change the future that would otherwise
unfold. And, as suggested here and in many other recent publications (e.g., Hayden
and Dasilva, 2022; Hickel et al., 2022a,b; Rees, 2020a), we know much of what needs
to be done. But howto getit done is another matter entirely. Humans are cognitively-
limited creatures driven (often unconsciously) by simple instincts, tribal myths/
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suspicions, divisive competitiveness, careless emotions and impossible aspirations.
We cannot really see the whole picture and what we do see, we often deny; how
many policymakers and politicians effectively ‘connect the dots’ among our many
ecological and socio-political crises? On the whole, our cognitive capacities are
deficient; our dominant tribal myth is self-destructive. These factors, acting beneath
consciousness, may well override humanity’s collective intelligence in coping with
the eco-crisis. Regrettably so — only serious self-examination, a colossal global
exercise of consciousness-raising, clear-headed analysis of biophysical data/trends,
a rethink of the economy-as-subsystem of the ecosphere and an unprecedented
degree of international agreement and selfless cooperation for the common good
(of humanity and nature) can succeed in taming overshoot.

And what if reason does fail to trump ideology and the urgings of those primitive
‘whisperings within’ (Barash, 1981)? Then brace yourself as humanity ‘plummets
to the canyon floor'.
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Abstract

Social and environmental justice organisations have silenced discourse
on human overpopulation due to fear of any association with
reproductive coercion, but in doing so they have failed to acknowledge
the oppressive role of pronatalism in undermining reproductive
autonomy. Pronatalism, which comprises cultural and institutional forces
that compel reproduction, is far more widespread, and as damaging
to individual liberties as attempts to limit reproduction. The failure
to recognise the enormity of pronatalism has led to the wholesale
abandonment of voluntary, rights-based efforts toward a sustainable
population despite widespread scientific agreement that population
growth is a major driver of multiple cascading environmental crises. We
examine the fullrange of patriarchal, cultural, familial, religious, economic
and political pronatalist pressures, and argue that the reluctance to
address population as a driver of the ecological crisis serves the very
pronatalist forces that undermine reproductive autonomy. We posit that
addressing overpopulation, and the pronatalism that drives it, must be
central to international conservation and development efforts to elevate
reproductive rights while also promoting planetary health.

1 Population Balance, St. Paul, MN; Institute for Humane Education, Antioch University, Keene, NH.
Email: nandita.bajaj@populationbalance.org

2 Population Balance, St. Paul, MN. Email: kirsten.stade@populationbalance.org

39


mailto:nandita.bajaj@populationbalance.org
mailto:kirsten.stade@populationbalance.org
https://creativecommons.org/licenses/by/4.0/

POPULATION AND SUSTAINABILITY VOL 7, NO 1, 2023

Keywords
Pronatalism, reproductive autonomy, population, environment, fertility

Introduction

Scientists are in general agreement that human population growth, as well as
unsustainable production and consumption, are the main drivers of current
levels of unprecedented and likely irreversible environmental destruction. Yet,
notwithstanding widespread evidence of ecological overshoot, encompassing
urgent concerns such as climate change, the biodiversity crisis, the depletion of
soils and material resources, desertification and growing scarcities of fresh water
(Rees, 2020; Bradshaw et al., 2021; Crist et al., 2022; IPCC, 2022), there is a tendency
in both popular and academic circles to ignore, minimise and dismiss population
as a factor in conservation (Bajaj, 2022). Although this tendency is rooted in
concern over the history of population stabilisation efforts, which included
coercive measures that violated women’s reproductive autonomy, it ignores the
prevalence of efforts to advance reproductive freedom through voluntary family
planning and contraception in the history of international population activities, as
well as the overwhelming benefits of these efforts to women and the environment.
It also ignores the extent to which coercive pronatalism — which comprises the
social and institutional pressures to bear children — has been a far more pervasive
and equally destructive force in women’s lives.

In this paper, we begin by establishing the link between human population and
environmental destruction, then outline the history of international interest and
action toward addressing this link. We review how, since the latter half of the last
century, a period of international investment in family planning intended to lower
birth rates and stabilise population growth has transitioned to an era in which such
efforts have been largely abandoned. Furthermore, we show how disparate forces
converged at the 1994 International Conference on Population and Development
(ICPD) in Cairo, Egypt to cement the shift from a direct focus on family planning
to a focus on the rights of women to choose the size of their families (Kopnina and
Washington, 2016; Sinding, 2016; Kuhlemann, 2019; Coole, 2021). We discuss how
the shift embodied in the Cairo Consensus fails to acknowledge that reproductive
choice is strongly shaped by social and institutional pressures.

We argue that these pronatalist pressures, driven by patriarchal, social, cultural,
political, economic, religious and nationalistic agendas, constitute a form of
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reproductive coercion that is more widespread and impactful than the coercive
population stabilisation efforts of the past and present that have played in the
silencing of population discourse. We conclude by arguing that acknowledging
and dismantling the many forms of pronatalism, which directly drive population
growth, is key to both addressing the environmental crisis and elevating
reproductive rights and self-determination.

Population and environmental destruction

Runaway human population growth and unconstrained consumption have led us
to a state of ecological overshoot in which we are straining Earth's ecosystems
far beyond their capacity to regenerate (Rees, 2020; GFN, 2022). The climate
crisis and biodiversity collapse are threatening the continuation of life on
Earth, causing catastrophic upheaval to human communities and driving many
already imperilled species ever closer to the brink of extinction (Crist et al., 2017;
Bradshaw et al., 2021). Agriculture alone, and its rapid expansion to meet the
needs of our growing population, has been identified as the primary threat to
86 per cent of the species at risk of extinction. This is no surprise, given that
deforestation and habitat destruction have converted roughly 40% of the planet’s
ice-free land area to crop production and livestock grazing (Crist et al., 2017). The
magnitude of the biodiversity crisis can perhaps best be conveyed with the fact
that, since the advent of agriculture 10,000 years ago, and compounded by the
Industrial Revolution and the explosion of human population growth over the
past 200 years, the biomass of terrestrial vegetation has diminished by half and
that of wild animals by 83 per cent. Of the total biomass of terrestrial vertebrates,
59 per cent is represented by livestock, 36 per cent by human beings, and about
five per cent by wild mammals, birds, reptiles and amphibians (Bar-On et al., 2018;
Bradshaw et al., 2021).

Much of this destruction is of course attributable to the consumption habits
of wealthy, western populations — consumers of meat, animal products and
processed foods in the developed world. But with the human population
projected to increase to ten billion by the 2080s, and half of that number among
the middle class by 2030, demand for these agricultural products will inevitably
grow (Crist et al., 2017). Indeed, as the demographic transition occurs when
human populations achieve lower fertility rates, generally after they have reached
higher levels of development and thus environmental impact, it is clear that the
role of population growth in multiplying the effects of consumption cannot be
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dismissed (Samways, 2022). Even with respect to climate change, where the vast
majority of emissions come from populations in wealthy, low fertility countries, the
foremost scientific body concerned with developing solutions to climate change,
the Intergovernmental Panel on Climate Change (IPCC), recognises population
growth as a substantial driver (IPCC, 2022). In fact, although economic growth has
been the most significant driver of the global growth in carbon emissions since
1990, Chaurasia (2020) has shown that population growth accounted for around
a third of the increase in emissions, and that improvements in energy efficiency
and the transition to renewable energy technologies can only offset part of
the emissions increases and other negative environmental effects of growth in
population and per capita wealth. In addition, even outside the developed world,
the impacts on biodiversity of subsistence agriculture (Kopnina and Washington,
2016), and the bushmeat trade (Ripple et al., 2016), which are growing along with
population in the developing world, are undeniably significant.

Taken together, the enormity of these challenges represents not just an existential
threat to planetary ecosystems and other species but also extraordinary suffering
for our own species. The loss and compromise of ecosystems the world over,
changed weather patterns, sea level rise, increasing war and conflict, emerging
infectious diseases, toxic waste and pollution and food and water shortages are
already taking an enormous toll on human communities, especially those who are
already the most impoverished (Crist et al., 2022).

The silencing of population discourse

And vyet, in recent decades the international conservation and development
community has entertained a deafening silence on the importance of population
to environmental conservation. Particularly since the ICPD, nongovernmental
organisations, academics, policymakers and others concerned with conservation
and development have been reluctant to acknowledge human overpopulation as
a driving force behind these challenges (Kopnina and Washington, 2016; Sinding,
2016; Kuhlemann, 2019; Coole, 2021; Tucker, 2021). As a consequence, family
planning® availability as a policy goal of international development has much
diminished and has yet to recover its former prominence and funding, although

3 Here we use the term family planning’ as it is commonly used as a synonym for using contraception to
limit family size. We acknowledge, however, that the term privileges ‘family’ —and in particular traditional,

heteronormative biological family — even though these institutions are toxic for many women.
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recent years have witnessed some resurgence of interest (Bongaarts et al., 2012,
Sinding, 2016).

This shift away from family planning is generally attributed to the conflation of
any such efforts with reproductive coercion. Many of the architects of the Cairo
Consensus, fearful of repeating the egregious human rights violations that
had been committed in the name of population stabilisation, did everything
in their power to centre discussions of population and development around
women’s health, empowerment and rights. However, as they invoked eugenics
movements in the United States and Europe, India’s and Puerto Rico’s coercive
sterilisation campaigns and China’s one-child policy, they framed all previous
population investment as coercive. In doing so, they dismissed the vast majority
of voluntary international family planning efforts that had played a dramatic role
in women's reproductive liberation in the preceding decades. In their concern to
avoid undermining women'’s rights and autonomy, they set in motion changes
that unravelled decades of progress for these very interests (Sinding 2008, 2016;
Campbell and Bedford, 2009; Potts, 2014; Tucker, 2021).

In addition, seldom acknowledged is the influential role of the Vatican and
other conservative ideological actors, whose active lobbying of delegates at the
conference contributedto the consensus that derailed the family planning activities
they opposed (Sinding, 2008; Coole, 2021; Tucker, 2021). The involvement of
these actors may partially explain the failure of conference delegates to consider
another major source of reproductive coercion: pervasive pronatalist forces that
compel women globally to have children for familial, political, economic, religious
or nationalistic reasons that undermine their own reproductive self-determination.

Oddly, though, there was little attention paid to the coercion involved in
forcing women to have pregnancies they did not want, which were and
continue to be today, multiples larger. The disproportionate emphasis
on coercive family planning helped to develop a strategy during the
ICPD process for positioning issues about pregnancy and childbearing
under a broad area of health problems that are particular to women,
with the new title ‘reproductive health’. As this term became widely
accepted, the term ‘family planning’ became politically incorrect to use
by itself in the policy and philanthropic communities (Campbell and
Bedford, 2009: 3104).
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This shift brought about the cessation of an extraordinary period of
international cooperation and investment, whose targeted efforts, beginning in
the mid-1960s, to extend rights-based contraceptive assistance to high-fertility
countries, brought about a decline in fertility rates in those countries from an
average of six children per woman in 1965 to fewer than three by 2008. Following
this period of intensive international assistance for voluntary family planning in
the 1970s and 1980s, since 1995 international funding for family planning has
decreased by 35 per cent and still falls far short of meeting the global unmet
need for contraception (Sinding, 2008).

To this day, the shift in focus since the Cairo Consensus has resulted in censoring
of discourse and action surrounding overpopulation as a driving force underlying
increasingly urgent environmental concerns (Campbell and Bedford, 2009,
Kopnina and Washington, 2016; Kuhlemann, 2019; Coole, 2021). It is aided
by elements of the political left who are suspicious of any interventions for
demographic purposes (Roche, 2020) and argue with some justification that the
environmental impacts of high fertility populations in the developing world are a
small fraction of those in wealthy nations, and that even to raise environmental
concerns in association with high fertility countries amounts to 'racism’ (Kopnina
and Washington, 2016).

But these narratives have not just constrained our ability to address ecological
degradation. They have also harmed the very women for whose benefit they are
supposedly disseminated. The report arising from the Cairo Consensus stated:

All couples and individuals have the basic right to decide freely and
responsibly the number and spacing of their children and to have the
information, education and means to do so (UN, 1994).

This emphasis on individual rights assumes that the fertility choices made ‘freely’
by women and couples are actually based upon their individual preferences. It
assumes that once the ‘information, education, and means’ for family planning
are provided, individuals will make authentic reproductive choices. The 'right to
choose’ approach assumes that:

Free choice and voluntarism now exist and that they are marred only
by incomplete distribution of contraceptives ...[It fails to take] into
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account that at present, reproductive behaviour is under stringent
institutional control and that this control constitutes, in many respects,
a coercive pronatalist policy (Blake, 1974: 85).

Here we argue that, although continued lack of contraceptive access certainly
does thwart women'’s reproductive empowerment — with 257 million women
globally facing an unmet need for contraception, contributing to nearly half of
all pregnancies being unintended (UNFPA, 2022) - it is far from the only factor
impeding realisation of true reproductive autonomy.

Pronatalism exerts its influence in many forms
For a full understanding of factors impacting fertility, reproductive autonomy and
population growth, we must account for the pervasiveness of pronatalism.

Pronatalism is a social bias toward having children. No doubt because
of its importance to human survival as a species it operates via a wide
variety of mechanisms, ranging from the subtle to the overt, and
from ‘freely-chosen’ to the coercive. Its measures are a cheap way of
ensuring that people have children. Its premise is that reproduction is
normal and "natural’ (Purdy, 2019: 113).

Pronatalist assumptions and pressures permeate every aspect of life for most
women in cultures across the globe. Pronatalist discourse ranges from pressures
for children or grandchildren exerted by family members, to religious messaging
that encourages large families while stigmatising the childfree, to political
restrictions on contraceptive use and abortion bans (Bajaj, 2022). In most cultures,
voluntarily childless women are considered not just abnormal but dangerous,
as they pose a threat to patriarchy by defying the institution of motherhood
(Rich, 1995).

The authority and force of pronatalism are based on the premise that there
exists a universal biological urge to procreate. Yet, fluctuating birth rates over
time and across societies indicate that any ‘urge’ for biological offspring is largely
socially constructed (Hollingworth, 1916; Carroll, 2012). In fact, women’s stated
preferences for number and timing of children vary in accordance with the norms
of the community in which they reside (Dasgupta and Dasgupta, 2017).
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Reproductive decision making is powerfully shaped by conformity with pronatalist
social norms most often upheld by patriarchal religious and community leaders,
as well as by politicians with economic, nationalist or military interests in the
foreground. Given that the number of children that women desire is a social
construct within a hegemonic framework of pronatalism — which is, so to speak,
the water in which we are swimming —we must deconstruct that cultural landscape
in order to illuminate the fertility level that women anywhere in the world might
truly desire outside this construct (Hollingworth, 1916; Purdy, 2019).

Familial, cultural and social pronatalism

Some of the most intense pronatalist pressures women encounter are those
that originate within their own families and generally stem from a desire to
maintain the family’s genealogical legacy. These pressures result in extreme
social stigmatisation for women who cannot or do not fulfil this expectation. In
diverse cultures across the world, childlessness and struggles with fertility result in
feelings of abnormality, marginalisation and stigmatisation for women (Wells and
Heinsch, 2019). Childless women in cultures as diverse as India (Hussain, 2009),
Ghana (Ofosu-Budu and Hanninen, 2020), Nigeria (Naab et al., 2019), Gambia
(Dierickx et al., 2018), Jamaica (Sargent and Harris, 1992) Australia (Turnbull et
al., 2016) and China (Fu et al., 2014) are subject to stigmatisation, social isolation,
negative economic consequences and marital neglect, abuse and divorce.
For rural Punjabi childless women in Pakistan, the failure to produce a child is
perceived as a communicable disease that warrants social isolation (Qamar, 2018).
For many women, pronatalist pressure from their partners may be so strong, and
so in opposition to their own desires to limit reproduction, that they engage in
covert use of contraceptives (Heck et al., 2018).

Beyond pressures from their own families, women experience powerful pressure
to reproduce from popular media and culture. Product advertising is full of
images that paint motherhood as idyllic, and although the motivation may be
simply to sell more product, the effect is to reinforce the cultural narrative that
motherhood is the only complete manifestation of womanhood (Gotlib, 2016).
Women's magazines, as well as the proliferation of mommy blogs and parenting
sites, glorify and sentimentalise parenthood. Celebrity gossip fixates on the latest
actor or influencer to exhibit a baby bump, and popular movies and television
programmes frequently use pregnancy to ‘complete’ the character arc of a female
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protagonist (Kaklamanidou, 2018). Neoliberal feminism has only advanced this
narrative, as its advocacy for women to ‘have it all’ embodies the assumption that
motherhood is mandatory to fulfilment (Rottenberg, 2017). Meanwhile, seldom
does popular culture glorify or even mention the experience of those who are
happily childfree.

The result of this popular cultural fixation on pregnancy, motherhood and ‘family’
as defined by the presence of biological children results in the marginalisation of
single adults, childfree people, LOBTQ+ people, adoptive families and families
that do not include offspring (Latchford, 2019; Bajaj and Ware, 2022). Widespread
religious and cultural stigma surrounding abortion, which includes public
protests around abortion clinics, misinformation that conflates contraceptives
with abortifacients, and the growing scarcity of abortion providers even in those
countries in which it is still legal, adds to the psychological burden of women
as they wade through the already emotionally fraught landscape of carrying a
pregnancy to term, and constrains women's reproductive choice and autonomy
(Adair and Lozano, 2022).

One perspective that has been largely missing from these cultural narratives until
recently is that of parents who regret their choice. While women without children
are frequently warned of the possibility of regretting their absence —so frequently,
in fact, that they may experience regret simply due to the power of suggestion
(Alexander et al., 1992) — only recently has our cultural narrative begun to include
the stories of those who regret being parents. A proliferation of popular media
articles (e.g. Karklin, 2022; Mateo, 2022; Njoki, 2022), and sites like the popular
Facebook Group 'l Regret Having Children’ and the Reddit group 'Regretful
Parents’ has only recently begun to break through the powerful cultural taboo
on parental regret, which is reinforced through societal judgement of women
who defy the paradigm of women finding fulfilment in parenthood (Hollingworth,
1916; Donath, 2015). The mere existence of their regret is enough to bring
extraordinary guilt and shame upon women who experience it, regardless of how
completely they may love and provide for their children (Donath, 2015).

Medicalised pronatalism

Many individuals undoubtedly feel an authentic desire for children, and
experience grief and loss as a result of infertility. But these feelings of inadequacy
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are compounded by the enormous cultural stigma surrounding childlessness.
The multi-billion dollar fertility industry has capitalised on this stigma, and
contributed to the pronatalist pressures childless people experience and the
sense of inferiority surrounding adoption and non-biological motherhood (Bell,
2019; Latchford, 2019).

Initially a medical specialty focused strictly on infertile couples, in-vitro fertilisation
and other Assisted Reproductive Technologies (ART) in 2021 accounted for a $25
billion global industry. While undoubtedly of enormous value in helping infertile
and LGBTQ+ people realise their reproductive desires, this industry also markets
itself aggressively to a much broader population, offering expanded fertility
services — many of which are of dubious clinical validity (Patrizio et al., 2022).
Many studies have found the websites and marketing of the industry to be full of
misleading claims, while ‘survivors’ of ART endure enormous financial, emotional
and physical duress (Tsigdinos, 2022). The industry continues to capitalise on the
sense of 'biological fault’ experienced by infertile women (Wells and Heinsch,
2019), successfully exploiting the cultural glorification of biological motherhood
to grow at an annual rate of nine per cent, with projected growth to a global $41
billion industry by 2026 (Patrizio et al., 2022). Meanwhile, adoption continues to
decline (Bell, 2019).

This stigmatisation of infertility has allowed the industry to manufacture demand
for its own services. Prior to the advent of reproductive technologies, infertility
was viewed primarily as a social condition (Becker and Nachtigall, 1992). Since
1975, however, infertility has been medicalised and its definition broadened to
include couples who have been trying to conceive for only one year, in contrast
to the earlier criterion for diagnosis which was five years of trying to conceive
without success (Madge, 2011). This medicalisation of the circumstance in
which sexual intercourse does not result in pregnancy reinforces the message
that there is something wrong with women and couples who do not or cannot
conceive, and fuels the urgency many couples feel around becoming pregnant
at all costs. The medical profession is but one particularly influential sector of
a society whose bias for biological motherhood exerts powerful pressure upon
women to endure great expense and physical discomfort to choose ART over
adoption, which was once considered the obvious solution to infertility (Nandly,
2017; Bell, 2019; Latchford, 2019).
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The notion of the ‘biological clock’ adds to a sense of urgency surrounding
motherhood. The term first emerged in the mainstream press in the United States
in the late 1970s, at a time of enormous social change where the breakdown of
gender segregation, occasioned by the entry of large numbers of women into the
workforce, created a need for new norms to regulate gender and reproduction
along received pathways. The 'biological clock’ became a culturally significant
concept that helps to streamline women’s lives along a traditional, culturally
sanctioned pathway (Amir, 2006).

The ‘biological clock’ that some women claim to hear ticking is also a
‘social clock’ reminding them that whatever else may be going on in
their lives, motherhood is their destiny, the road to social acceptance
and integration (Gimenez, 2019).

While based in the biological fact of diminished fecundity as women age, the
term has become a convenient trope that allows avoidance of earnest exploration
of a woman'’s true desires in favour of invoking an urgent and time-sensitive
‘biological” imperative. Yet there is no evidence of such an imperative, otherwise
fertility rates all over the world would be consistent and high, and rates of
childfree adults would not have climbed in recent decades in countries where
women have some freedom of reproductive choice (Carroll, 2012). The longing
for meaning that many women — and men - feel around midlife is attributed by a
pronatalist society to the ‘biological clock’, when, in fact, many other experiences
besides childbirth can provide the sense of meaning and purpose that is sought
(Stade, 2022). The biological clock notion has conveniently been exploited by the
ART industry to market technologies such as egg freezing to increasingly younger
women (Wyndham et al., 2012). Meanwhile neoliberal feminism has increased
demand for such technologies with its insistence that career need not come at
the expense of motherhood (Rottenberg, 2017).

While medicalised pronatalism fuels a sense of urgency among women who
may be ambivalent about having children, it is also used to police the fertility
of women who want none. These women may find themselves unable to locate
a doctor willing to perform sterilisation, instead finding only practitioners who
paternalistically assure them that they will regret having made that choice
(Lalonde, 2018; McQueen, 2019).
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For those women who do undergo pregnancy and childbirth, medicalised
pronatalism continues to exert a powerful influence over the narratives that
surround those experiences. Postpartum depression has increasingly been
medicalised (Regus, 2007), signalling that the sadness and regret experienced
by new mothers is solely a medical condition that must be treated, rather than a
rational response to the sleeplessness, physical pain, loss of autonomy and dread
of a radically changed future that are part of the postpartum experience. The
prominence of medicalised postpartum depression narratives in popular culture
serves to marginalise true feelings of ambivalence about motherhood, undermine
frank and open examination of parental regret, and ensure that it is erased from
the stories that reach young people considering parenthood.

Religious pronatalism

Religion is a pervasive element of most cultures, and the majority of religious
traditions have strongly pronatalist teachings. Many branches of Christianity
and Islam, the two largest religions in the world, include the moral imperative to
procreate in order to fulfil religious duty. Conservative Christianity exalts women
who fulfil that role and the babies they produce and shames women who cannot
or do not fulfil it, while also pushing for coercive measures including the Catholic
ban on modern forms of contraception (Carroll, 2012; de la Croix and Dellavalde,
2018) and bans or restrictions on abortion in many countries (Graff et al., 2019).

Judaism is also at its foundation a highly pronatalist tradition, with the Biblical
commandment to 'be fruitful and multiply’, as well as Biblical narratives depicting
the suffering of infertile women, exerting a powerful push toward procreation for
religious Jews (Raucher, 2021). The Holocaust gave rise to additional pronatalist
pressures, with religious leaders calling for high fertility to enable Jews to
‘replenish the Earth’, while in Israel a combination of nationalism, the religious
establishment and patriarchal ‘familism’ have so strongly promoted pronatalism
thatIsrael has one of the highest fertility rates in the industrialised world (Courbage
and Portugese, 2000; Fargues, 2000; Donath, 2015).

The recent ascendancy of right-wing populism across the globe has amplified
the longstanding influence of religion in perpetuating gender inequality and
pronatalist cultural norms. An alliance among right-wing nationalists, populists,
traditional conservatives and religious fundamentalists has enabled these elements
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to rise to prominence, giving them political power in countries as diverse as the
Philippines, Hungary and the United States to enact increasingly strict abortion
and other pronatalist policies (Graff et al., 2019). Central to these movements is
a narrative that exalts masculinity, oppresses women and LGBTQ+ communities,
and hinges on traditional gender roles to fuel demographic growth of desired
ethnic groups (Gokarikselet al., 2019). In Modi's India, this narrative also invokes
threats of a surging Muslim majority, when in actuality the Muslim population had
remained a steady minority for over fifty years (Quraishi, 2021). A similar insidious
alliance between fundamentalist religion, white-supremacist ideology and right-
wing populism animates recent calls for elevated fertility in Poland (Graff et al.,
2019) and among white Germans (Gokariksel et al., 2019), and fuels rhetoric in the
United States about the displacement of the White race (Farivar, 2022).

Tribal, nationalistic and state-sponsored pronatalism

Wherever religion is highly embedded in the affairs of the state, religious
pronatalism may be indistinguishable from nationalistic pronatalism. In Israel,
religious pronatalism serves nationalistic ends as it seeks to advance the state’s
goal of Jewish demographic superiority to Palestinians; this ‘"demographic war’
with Palestinians is among the factors underlying Israel’s status as the foremost
user of reproductive technologies in the world, wherein the state actually finances
women's use of these technologies to give birth to their first two children (Raucher,
2021; Donath et al., 2022).

Palestinian fertility is shaped by similar socio-political influences, which are
encapsulated in Palestinian leader Yasser Arafat’s famous quote ‘the womb of the
Arab woman is my strongest weapon’ (Mor and Rezek, 2017). Palestinians exhibit
continued high fertility patterns despite high levels of education and low levels
of infant mortality, which in other developing countries are predictors of lowered
fertility (Pell, 2016).

State-sponsored pronatalism for economic and political purposes is far from
unique to religious states. Women's reproductive capacity is frequently used as
a tool to realise demographic, economic and nationalist goals. In Romania, for
example, the Ceaugescu government in 1966 responded to below-replacement
fertility by restricting access to abortion while implementing a number of other
pronatalist policies; these policies resulted in an immediate spike in birth rate
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(Hodgson, 2013). Similarly, following the War of Independence in the early
twentieth century, Turkey turned to strong pronatalist policies to increase birth
rates; when high birth rates started to threaten the economy in the 1960s, the
government once again intervened to legalise contraception and abortion. The
highly nationalistic Erdogan government has now reinstated abortion bans and
other pronatalist policies to arrest declining fertility rates (Dayi and Karakaya,
2019; Telli et al., 2019).

In Russia, President Vladimir Putin has recently revived the Stalin-era ‘Mother
Heroine' award in response to low birth rates, an honour that confers a substantial
cash payment to women once their tenth child turns one year old (Bridger, 2007,
Pavlova and Guy, 2022). This policy builds upon long standing Soviet and post-
Soviet pronatalist policies with a goal of increasing the birth rate to grow the
labour force and strengthen the nation (Rivkin-Fish, 2010). In this case, as with
Turkey, religion has acted in concert with nationalistic and economic concerns
to amplify pronatalist policies; the Russian Orthodox Church has been heavily
influential in proposals to restrict abortion (Balmforth, 2015).

Pronatalism serves economic ends by ensuring a steady supply of workers,
consumers and taxpayers. Its proponents also cite the need for high fertility rates
to spurinnovation, based on the assumption that it will automatically spring from a
larger pool of potential inventors (Corfe and Bhattacharya, 2021) — while ignoring
that the women stuck caring for large broods of offspring will likely experience
constraints in the realisation of their innovative spirit. Popular figures such as Elon
Musk, who has nine living children of his own and 103 million followers on Twitter,
contribute to pronatalist discourse with statements like ‘Doing my best to help
the underpopulation crisis’, and ‘Population collapse is the biggest threat to
civilization’ (Neal and Neal, 2022).

Although rapid population growth by the middle of the last century led a number
of countries to adopt national policies intended to limit fertility, the emergence
of ageing populations and low birth rates in the latter half of the century has
led many developed countries to adopt pronatalist policies (UNDESA, 2021).
Ageing populations are increasingly viewed with alarm by economists, who are
apparently unable to imagine a means of supplementing social security coffers
(such as, to list only the most obvious, increasing taxation of the wealthy (Gtmark
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et al., 2018)) that does not involve coercing or bribing women to produce ever-
growing cohorts of wage earners and taxpayers (Corfe and Bhattacharya, 2021).

As fertility has declined in developed countries, state-sponsored pronatalism has
reached a fever pitch. Media coverage and popular literature have fanned the
flames with sensationalist coverage that frames fertility decline as a ‘collapse’ or
‘crisis’ of existential proportions (Bricker and Ibbitson, 2020; Gordon, 2022; Mitter,
2022; Wallace, 2022). British newspapers in the early 2000s framed women’s
reproductive decisions as a matter of responsibility to protect the nation’s identity
from the looming threat posed by immigrants. In Italy, coverage of low fertility
rates has questioned the morality and rationality of women who make that choice
(Brown and Ferree, 2005) while political candidates in the United States have
raised similar questions (Bruenig, 2021).

More than fifty countries now have policies to increase birth rates. Indeed,
the number of countries with explicitly pronatalist policies — ranging from tax
incentives and baby bonuses to abortion bans — rose from ten per cent in 1976 to
28 per cent in 2015 (UNDESA, 2021). In Iran, following a national family planning
effort that led to significantly diminished fertility by 2006, political instability and
economic sanctions have brought economic hardship and renewed pronatalist
policies (Farvardin, 2020). In China, whose one-child policy in place from 1980-
2016 is often invoked to warn against the dangers of ‘population control’, a two-
child policy implemented for the explicit purpose of advancing GDP growth has
recently been replaced by a three-child policy (Golley, 2017; Tatum, 2021).

In Hungary, concerns about preserving national identity, particularly against
the influx of refugees in 2015, have prompted state policies offering financial
incentives to heterosexual couples with children, including debt reduction and tax
incentives to families with three or more children (UNDESA, 2021; Fodor, 2022).

In Poland, parents receive monthly financial payments for every child after the
first (Dildar, 2022), while in Japan, state intentions of raising the low national
birth rate to 1.8 resulted in the appointment of an obstetrician as Special Advisor
for Low Birth Rate Countermeasures and Childrearing Support from 2013-2020
(Fassbender, 2021). Child tax credits paid to the primary caregiver, and federal
policies mandating maternity leave, have the effect in cultures as disparate as
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Canada and India of both encouraging childbirth, and reinforcing traditional
gender roles in which a married woman cares for children while her spouse
continues to work (Bhambhani and Inbanathan, 2020). While child tax credits and
parental leave policies can irrefutably address socioeconomic disparities and
reduce child poverty, these noble intentions might obscure motivations that are
fundamentally pronatalist.

Several countries are so invested in raising birth rates for nationalistic reasons that
they have resorted to state sponsorship of assisted reproductive technologies.
In Iran (Tremayne and Akhondi, 2016), Turkey (Gurtin, 2016), India (Madge, 2011;
Nandy, 2017) and Hungary (UNDESA, 2021), in addition to Israel, state-sponsored
IVF treatment is marketed to women of reproductive age to encourage them to
contribute children for the strength of the nation.

While many government entities enact policies that encourage biological
parenthood, most have erected enormous barriers to adoption (Nandy, 2017). In
addition to the exorbitant expense, prospective adoptive parents must endure
lengthy waiting periods and bureaucratic effort to adopt a child, a process that
ostensibly is in place to ensure suitable adoptive parents — although none of
these barriers are raised to people considering biological procreation (Latchford,
2019). Thus, the incentive structure in place militates against couples who for
environmental or other reasons would prefer to take care of an already-existing
needy child, instead of bringing yet another child into the world.

Restrictions on abortion are an enormous part of our intensely pronatalist
cultural landscape. Globally, 26 countries — impacting five per cent of women
of reproductive age - restrict abortion altogether, while another 95 countries —
impacting 36 per cent of women of reproductive age — allow abortion only to save
the life or health of the mother (Center for Reproductive Rights, 2022). Restrictive
abortion policies, which are highly correlated with high national fertility and
unintended pregnancy rates (UNDESA, 2014; Bearak et al., 2020), are increasingly
likely in countries where low fertility has been achieved and has persisted.

In these countries, demographic arguments are exploited by those who oppose

abortion for religious or ideological reasons. The Vatican itself has joined the
chorus of voices condemning abortion for its impacts on countries’ social and
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economic wellbeing, calling for abortion restrictions to stave off a ‘'demographic
winter’ brought on by low fertility rates (Hodgson, 2013).

In industrialised countries, state-sponsored pronatalism most often takes the form
of reproductive policies seen as 'liberal’ and ‘family-friendly’, such as parental
leave, affordable child care, and part-time work for women with children. While
these policies are undoubtedly desirable from a human rights framework, for
many countries, their motivation is less humanistic than demographic.

Pronatalism in marginalised and colonised populations

Pronatalism emerges in particularly complex ways in communities impacted by
genocide, slavery, eugenics and colonialism. Israel’s pronatalism in part proceeds
from calls to repopulate following the Holocaust (Fargues, 2000). Similarly, in
Black communities in the United States, pronatalism has emerged in part as a
response to the eugenics movement, the later phases of which targeted Blacks
with forced sterilisation in the 1950s and 1960s, and to slavery itself in which Black
women’s reproduction was a tool for enriching the enslavers and propagating
the institution (Kerr, 2016; Bajaj and Ware, 2022). In Puerto Rico, following the US
government’s egregious forced sterilisation of approximately one-third of Puerto
Rican women in the middle of the twentieth century, many women are now opting
for voluntary sterilisation as a convenient form of permanent contraception.
Some feminists have propagated the narrative that this choice is doing the work
of colonists — an argument that is handily wielded by religious leaders, giving
them cover to promote pronatalism as a corrective measure for past reproductive
injustices (Briggs, 1998). Similarly, India’s coercive family planning programme
in 1975-1976 that resulted in at least eight million sterilisations has, like China’s
one-child policy, become an object of universal condemnation (Gwatkin, 1979).
On top of the reproductive and physical abuse of those who were already the
most marginalised in Indian society, this programme definitively rendered any
prospective family planning discourse suspicious. The overcorrection of grievous
past injustice has only fortified the existing culture of coercive pronatalism that
persists throughout much of India.

Suppression of population efforts has harmed women

It is clear that the many ways in which pronatalism permeates our political and
cultural landscape have an undeniable impact on the fertility decisions made
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by individuals, and on the population growth that results from these collective
decisions — and hence on our increasingly urgent environmental predicament.

Butitisalso abundantly clear thatthe Cairo Consensus’ de-emphasis on population
and demographic concerns, the consequent withdrawal of support for family
planning, and the ongoing denial of the importance of population stabilisation
and reduction, have been harmful to the women and vulnerable populations
it was intended to serve. Targeted aid to provide access to family planning, in
addition to its success in increasing contraceptive use and reducing fertility, has
been found to reduce maternal deaths, improve women's health and autonomy,
increase household earnings, pre-empt conflict and political instability and reduce
poverty (Bongaarts et al., 2012; Potts, 2014). Nearly all future population growth
will occur in less developed countries, where women'’s status is already poor. Rapid
population growth is producing large numbers of poorly educated youth in these
countries, with little hope of improved economic prospects — conditions that are
likely to increase violence and conflict, complicate governance and worsen the
lives of women. It also degrades the natural environment and ecosystem services
that are so vital to quality of life, especially for vulnerable populations in the
developing world (Potts, 2014; Kopnina and Washington, 2016).

While criticism of family planning for demographic ends arises from an abundance
of caution to avoid any hint of reproductive coercion preventing women from
bearing children they want, there has been little attention to the much greater
prevalence of reproductive coercion in the opposite direction: pronatalism
that forces women to bear children they may not want. The suppression of the
population conversation and of funding for family planning have directly abetted
these pronatalist forces by denying women the means to plan their desired family
size (Kopnina and Washington, 2016).

Contrary to the assumptions of those who demonise open discourse and advocacy
surrounding family planning, there is every indication that the small family size
it enables is itself a benefit for women. In cultures where improved education
and contraceptive access for women has resulted in lowered fertility, staggering
amounts of national investment in pronatalist incentives are insufficient to compel
women to go back to the high fertility rates they have left behind. Countries such
as Iran (Tremayne and Akhondi, 2016), China (Golley, 2017) and Japan (UNDESA,
2015) achieved lowered fertility as a result of improved conditions for women
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and access to family planning, and are attempting unsuccessfully to convince
women to reverse the trend. The failure of these attempts to produce the desired
demographic goals does not mitigate the harm to women's autonomy and
reproductive health of increasingly coercive pronatalist measures.

This failure suggests that the 'free and responsible’ reproductive choices
championed by the Cairo Consensus tend, in the presence of real reproductive
and economic autonomy for women, toward lower fertility, a choice that has
been described as women'’s ‘latent desire’ for fewer children (Campbell and
Bedford, 2009).

Meanwhile, the diminishment of funding for contraception and reproductive
healthcare services has denied women the ability to realise their latent desire.
Contrary to the dominant discourse that ‘population control’ is what must be
minimised to achieve reproductive autonomy, given current realities, a far more
useful pursuit might be a project to neutralise pronatalism (Purdy, 2019) in addition
to restoring direct efforts toward universal provision of family planning.

Conclusion

Taken together, pronatalist messages and policies, and religious, social and
cultural constraints are an enormous force limiting the autonomy of reproductive
decisions in the world today. These pressures complicate and belie the notion,
invoked at the ICPD, that any choice about the number and spacing of children
can be considered ‘free’.

In an environment so shaped by pronatalism, that ‘choice’ is a poor foundation for
reproductive policy discussions and women'’s rights. And by silencing discussions
about overpopulation, representatives of the international environmental
conservation and development community are themselves carrying water for
pronatalist and patriarchal forces that insist women’s primary and inarguable
function is to bear children.

While the population taboo arises from a worthy concern for women'’s
reproductive rights that have so frequently been subjugated to other concerns
deemed more pressing, we do women no favours by refusing critical examination
of population growth and its root causes. On the contrary, frank discussions of
the role of population size and growth in causing environmental destruction —
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along with healthy policy discourse on how best to neutralise the pronatalist
forces that undermine reproductive autonomy — are essential to full realisation of
reproductive rights as well as environmental sustainability across the globe.
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Abstract

This paper analyses family planning progress in 113 countries in the context of
meeting the demand for family planning through a composite progress index
that measures progress in three dimensions — demand for permanent methods,
demand for modern spacing methods and expansion of method choice —
following the progress triangle approach. This paper suggests that in more than
forty per cent of countries analysed, family planning progress remains far from
satisfactory in meeting the family planning demand and there is substantial inter-
country variation in the progress. In some countries, progress appears to have
reversed. The inter-country variation in family planning progress is primarily the
result of inter-country variation in meeting the demand for permanent methods.
The analysis calls for the reinvigoration of family planning efforts to meet the
target set under the United Nations 2030 Sustainable Development Agenda and
the FP2030 initiative.
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Sustainable development;, family planning progress; composite index;
contraceptive prevalence; family planning demand

Introduction
The world population is now estimated to have passed the eight billion mark.
The United Nations projects that the world population will increase to around
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10.43 billion by 2086 and then decrease to 10.36 billion by the end of the century
(United Nations, 2022). This means that around 2.55 billion people will be
added to the world population in the next sixty years. This increase will exert
pressure on the environment that sustains life on the planet. Population growth
has a negative impact on sustainability as it raises both resource demand and
generates more waste on all levels of resource use per capita. The reduction in
global emissions of greenhouse gases (GHG) between 1990-2019 as a result of
technological advancement has been found to have been seriously compromised
by population growth (Chaurasia, 2020a). A number of studies have attempted
to estimate the optimal population size the planet can sustain (Dasgupta, 2019;
Lianos and Pseridis, 2019; O'Neill et al., 2018) with figures varying from three to
seven billion, which suggests that world population beyond seven billion is likely
to seriously compromise prospects of sustainable development.

Population growth is primarily the result of individual choices and opportunities
to produce children. Regulating individual fertility through family planning has
been the mainstay of efforts to control population growth. In 1952, India was the
first country to launch an official family planning programme in the context of
reducing poverty and hastening social and economic progress. By 1996, as many
as 115 countries had adopted explicit family planning policies (Bongaarts et al.,
2012). Family planning is also recognised as an essential intervention for universal
access to sexual, reproductive and child health care in the United Nations 2030
Agenda for Sustainable Development (United Nations, 2015). The dividends of
family planning go beyond the reproductive rights of women and the reduction of
unintended pregnancies by contributing to improving the health and nutrition of
children and reducing maternal mortality. Family planning is highly cost-effective
and has a demonstrable impact on poverty reduction (Bongaarts et al., 2012).

Family planning efforts typically generate and respond to the demand for family
planning. Family planning progress can, therefore, be measured in terms of the
demand generated and the demand satisfied. An indicator of family planning
progress is the ratio of the demand satisfied to the actual demand for family
planning, the higher the ratio the more advanced the family planning progress.
Family planning demand is contingent upon family building strategy — how many
births to have and when to have them - and can be divided into the demand
to postpone or space births and the demand to prevent births. The demand
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satisfied, on the other hand, is contingent upon the efficiency of family planning
efforts in meeting the actual demand. The gap between the actual family
planning demand and the demand satisfied is called ‘the unmet demand’ for
family planning and occurs either due to demand side or supply side factors
(Senderowicz and Maloney, 2022).

The unmet demand for family planning can be further classified into unmet
demand for spacing births and unmet demand for preventing births. Different
family planning methods are made available to satisfy different family planning
demands which may be divided into modern spacing methods, permanent
methods and traditional methods. Modern spacing methods (e.g. condom
and traditional methods e.g. rhythm method) are reversible. They can be used
for both spacing and stopping births. Permanent methods are irreversible and
cannot be used for spacing births. The demand for spacing and the demand for
preventing births vary with the stages of the family building process. Method
choice, therefore, is an important factor in satisfying family planning demand and
has been recommended as a guide for optimal family planning services delivery
(WHO, 2014). Method choice is also linked with family building strategy that
includes family size goals and timing of births. It reflects both demand for and
supply of family planning. A dominating factor that influences method choice
is the availability of a range of family planning methods. It has, therefore, been
emphasised that the charting of family planning progress should not be confined
to just counting the users of family planning but should also consider method
choice (United Nations, 2019).

Measuring family planning progress in terms of family planning demand satisfied
is a multidimensional construct, three dimensions of the progress can readily be
identified: 1) progress in satisfying the demand for modern spacing methods;
2) progress in satisfying the demand for permanent methods; and 3) progress
in expanding method choice. The progress in the three dimensions can be
combined into a single composite progress index which presents the progress in
all three dimensions of family planning as one aggregate value. The composite
index enables the ranking of countries in terms of family planning progress and
also permits analysis of spatiotemporal variations in progress. One argument that
has been put forward against the use of a composite index is that it masks the
variation in progress in different dimensions of family planning, however this is
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unavoidable when one looks into the breadth of family planning efforts (Apablaza
and Yalonetzky, 2011). It may, however be argued that a composite index reinforces
the unigueness of the progress in different dimensions of family planning.

In this paper, | develop a composite index to chart family planning progress in
113 countries that combines progress in satisfying demand of modern spacing
methods, in satisfying demand of permanent methods and progress in expanding
method choice. The index presents the 'big picture’ by offering a rounded
assessment of family planning progress. The change in the composite index can
be decomposed into the change in the three dimensions of family planning.
This decomposition is important in the context of the action plan adopted at the
1994 International Conference on Population and Development and the United
Nations 2030 Agenda for Sustainable Development which advocate a rights-
based approach to advancing family planning.

The paper is organised into five sections. The first describes the composite
progress index. The second describes the data source. The paper is based on the
United Nations database of survey-based estimates of method-specific prevalence
and unmet need for spacing and limiting (United Nations, 2020). Following this,
section three discusses the family planning progress in 113 countries. Section four
groups countries in terms of progress in the three dimensions of family planning,
and section five analyses temporal changes in family planning progress. The
sixth and final section of the paper summarises the findings of the analysis and
discusses their policy and programme implications.

Composite Family Planning Progress Index

Details regarding the construction of the composite family planning progress
index are given in the appendix. The composite progress index is based on the
progress triangle approach (Nold and Michel, 2016). Let p, denote the index of
the met demand of modern spacing methods, p, the index of the met demand
of permanent methods and p, the index of method choice such that all the three
indexes range from O (lowest) to 1 (highest). The composite progress index, p, is
then defined as

p = \/ps*pp+\/p1;*pq+\/pq*ps (1)
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The index p ranges between 0 and 1, the higher the index the more advanced
the family planning progress. When p =p_=p_ the index p is the simple average of
the three indexes. The index p is always less than the simple average of the three
indexes. The difference between the simple average of the three indexes and
the index p reflects the inequality in progress in the three dimensions of family
planning. If p, denotes progress inequality, then

_ DbstPptbq _

pp=—7 P 2

The indexes p, p, and p, are constructed from the method-specific prevalence
and the unmet demand of spacing and limiting in the following manner:

Cs
Ps = oo Q)
C
Po = oy @
1
pg=1-— L@whenn>1ands=1whenn=1-2n xi=1 ©
q  Zj=1%]

1-(3)

Here c, is the prevalence of modern spacing methods, c, is the prevalence of
traditional methods, c_ is the prevalence of permanent methods, u_is the unmet
demand for spacing, u, is the unmet demand for limiting, X is the proportionate
prevalence of the method j or the share of the method j in the total family
planning use and n is the number of family planning methods available. Modern
spacing methods include intra-uterine devices (IUD), implant, injectable, pill,
male condom, female condom, vaginal barrier methods, lactational amenorrhea
method (LAM), emergency contraception and other modern methods. Permanent
methods include female and male sterilisation. It is assumed that use of traditional
methods is a reflection of the unmet demand for modern spacing methods. The
rationale behind the construction of the three indexes is discussed at length in
the appendix of the paper.

The index p presents a different perspective of family planning progress than the

traditionally used contraceptive prevalence (CPR) or modern methods prevalence
(mCPR) or the recently recommended demand satisfied by modern methods
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(MDM) which is also one of the progress indicators of Goal 3.7 of the United
Nations 2030 Sustainable Development Agenda (United Nations, 2015). The
rationale for using CPR or mCPR to chart family planning progress may be traced
to the strong negative relationship between CPR or mCPR and total fertility
rate (TFR) based either on cross-country data (Bongaarts, 1978; Bongaarts and
Potter, 1983; Ross and Mauldin, 1996; Jain, 1997; Tsui, 2001; Stover, 1998; United
Nations, 2020) or on longitudinal data (Bongaarts and Hodgson, 2022). Many
country-specific studies, especially in the context of sub-Saharan Africa, however,
have highlighted the inconsistency between CPR and TFR (United Nations, 2020;
Westoff and Bankole, 2001, Adamchak and Mbizvo, 1990; Bongaarts, 1987;
Thomas and Mercer, 1995; Jurczynska, Kuang and Smith, 2016; Jain et al., 2014).
There are studies that have attempted to explain this inconsistency (Bongaarts,
2015; 2017; Biestsch et al., 2021; Choi et al., 2018; Bongaarts and Hodgson, 2022).
Srinivasan (1993) has argued that the CPR-TFR relationship may also be influenced
by targeting family planning efforts.

The term ‘demand’ and the term ‘satisfied’ used in measuring family planning
progress need some clarification. The term ‘demand’ does not reflect the
stated desire of women to use family planning but it is a combination of family
planning use and unmet need of either spacing or limiting based upon stated
fertility preferences (FP2020, nd). Similarly, the term ‘satisfied’ does not reflect
satisfaction of the user but could be interpreted as the total potential demand
met by the use of family planning methods (FP2020, nd). The limitation of CPR or
mCPR and MDM s that they do not consider method choice, although method
choice is a key principle of both quality of care and rights-based family planning.
These indicators do not distinguish between the demand of modern spacing
methods and the demand of permanent methods. This distinction is important
as the context of using modern spacing methods is different from the context of
using permanent methods. Not distinguishing between the demand for modern
spacing methods and the demand for permanent methods is equal to the implicit
but very strong assumption of perfect substitutability between the two, which
may lead to erroneous conclusions about family planning progress.

The index p measures family planning progress in terms of family planning

outcomes —met demand of modern spacing methods, met demand of permanent
methods and method choice. Family planning progress has also been measured
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in terms of the strength of family planning efforts (Ross and Mauldin, 1996; Ross
and Stover, 2001; Rosenberg, 2020). The perspective of family planning progress
based on the strength of efforts is different from the perspective based on family
planning outcomes. One limitation of this ‘effort index’ is that it is based on the
responses of key informants that may be biased by their knowledge.

Data

The analysis is based on the database on family planning use maintained by the
United Nations which contains 1,317 observations from 196 countries from 1950
to 2019 (United Nations, 2020). The present analysis is limited to 113 countries that
fulfil the following criteria: 1) the latest survey was carried out during 2010-2019; 2)
method-specific prevalence is available for currently married or in-union women
aged 15-49 years and 3) estimates of unmet demand are available separately for
spacing and limiting. Out of the 113 countries included in the analysis, 47 are in
Africa; 30 in Asia; 20 in Latin America and the Caribbean; 11 in Europe and 5 in
the Pacific. These countries also include 65 of the 69 lowest-income countries
identified as focus countries under the FP2020 Initiative.

Details of the methods, definitions, data sources and data limitations in the
database of the United Nations are described elsewhere (United Nations,
2020). Data for different countries available in the database are not strictly
comparable because of differences in survey design and implementation and in
the representativeness of the sample over time and across countries. Prevalence
of different family planning methods, in some cases, is also affected by rounding
and the small size of the sample. The database provides survey-based prevalence
of 13 methods which are grouped into permanent methods (female sterilisation,
male sterilisation); 2) modern spacing methods (IUD, implant, injectable, pill,
male condom, female condom, vaginal barrier methods, LAM and emergency
contraception and 3) traditional methods (any traditional method). Prevalence
of all thirteen methods is, however, not available for all 113 countries. In some
countries, prevalence of some methods is either not available or not reported.
In all such cases, prevalence is assumed to be zero. The database also provides
estimates of unmet need of spacing and limiting. The definition of the unmet
need is not consistent across countries, but it is broadly defined as the proportion
of currently married or in-union women of reproductive age who want to stop or
delay childbearing but are not using any modern method.
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Family Planning Progress in 113 Countries

Appendix Table 1 gives values of indexes p, p,, p, and p, for 113 countries. Inter-
country variation in these indexes is summarised in Table 1 and Figure 1. The
index p is the lowest in Sudan (2014) but the highest in Nicaragua (2011-2012).
In 24 (21.2 per cent) countries, p< 0.250 while in 54 (47.8 per cent) countries,
0.250<p<0.500. Nicaragua (2011-2012) is the only country where the index is
more than 0.750.

Among the three indexes that constitute the index p, the index p_ is the lowest
in Albania (2017-2018) but the highest in Democratic Republic of Korea (2017).
There are only 5 countries where p <0.250 whereas p = 0.750 in 33 countries. On
the other hand, there are 7 countries: Benin (2017), Burkina Faso (2018), Céte
d'Ivoire (2018), Ethiopia (2018), Guinea-Bissau (2018-2019), Libya (2014) and Sudan
(2014), where the index pp=0 while there are only 3 countries: Nicaragua (2011-
2012), Colombia (2015-2016) and Dominican Republic (2014), where psz.‘?OO. In
the majority of countries, the index p_is higher than the index p, but there are
20 countries where p_<p_. The most notable example is India where p_ is more
than 83 per cent but p_is only around 50 per cent. Finally, the method choice
index, p, is the lowest in Democratic Republic of Korea (2017) but the highest in
Guinea-Bissau (2014). In Democratic Republic of Korea, IUD alone accounts for
more than 95 per cent of the total modern methods use. The index p, is also very
low in Turkmenistan (2015), Morocco (2018), Sudan (2014) and in India (2015-16)
which indicates that the mix is highly method skewed. In 57 countries, the index
p,<0.500.

There are four countries: Turkey (2018), Nepal (2016-2017), Sri Lanka (2018)
and Pakistan (2017-2018), where p,, p, and p, are very nearly the same but the
inequality in progress in the three dimensions of family planning is the highest in
Ethiopia (2018) followed by Burkina Faso (2018-2019) and Céte d'lvoire (2018).
There are 68 (60.2 per cent) countries where inequality in progress in the three
dimensions is very small. In 13 countries, however, progress in three dimensions
is markedly different. The inequality in progress in the three dimensions has
implications for meeting the dynamic and diverse family planning needs of
the people as it reflects a bias towards specific dimensions at the cost of other
dimensions. For example, in Ethiopia (2018), the index p is more than 53 per cent
lower than the simple average of the three indexes p_, p, and p_ because the met
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demand of permanent methods is zero and the method choice is very limited.
This means that family planning efforts in Ethiopia are biased towards modern
spacing methods at the cost of permanent methods.

Figure 1: Inter-country Variation in Different Indexes of Family Planning
Across 113 Countries

1.0
0.9
0.8
0.7
0.6
0.5
0.4
0.3
0.2

0.1 .
00 ol

[E composite index of family planning progress, p(p)
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SOURCE: AUTHOR

The inter-country variation in the three indexes p,, p, and p, is essentially different
(Figure 1). The inter-country variation in index p_ explains only about 23 per cent
of the inter-country variation in the index p_and just about 4 per cent of the
inter-country variation in the index p_. Similarly, inter-country variation in the
index p, explains less than 4 per cent of the inter-country variation in index p_.
These observations justify treating met demand of modemn spacing methods,
met demand of permanent methods and method choice separately in measuring
family planning progress. Figure 1 also suggests that there are four countries
where the method choice is extremely limited.

Countries rank different in terms of index p, mCPR and MDM. Nicaragua

(2011-2012) is the only country which has the same rank in the index p, mCPR and
MDM. Only five countries — Nicaragua (2011-2012), Costa Rica (2018), Colombia

79



POPULATION AND SUSTAINABILITY VOL 7, NO 1, 2023

(2015-2016), North Macedonia (2011) and Uganda (2017) — have the same rank
in the index p and mCPR and only two countries, Nicaragua (2011-2012) and
Mali (2018) have the same rank in the index p and MDM. In 50 countries, rank in
index p is lower than that in mCPR. The Democratic Republic of Korea ranks 6 in
mCPR but 78 in index p whereas Oman ranks 89 in mCPR but 44 in index p. In
49 countries, rank in index p is lower than that in MDM. Turkmenistan ranks 21
in MDM but only 101 in index p. Family planning progress revealed through the
index p is different from that revealed through either mCPR or MDM.

Classification of Countries

The classification modelling approach (Han et al., 2012; Tan et al., 2006) has been
used to group countries on the indexes p,, p, and p_ and to analyse the variation
in the index p across different groups. The classification and regression tree
(CRT) method (Brieman et al., 1984) was used for classification modelling (see
appendix). Results of classification modelling exercise are presented in Table 2
and the classification tree is depicted in Figure 2. At the first stage of classification,
countries are divided based on the index [ In 38 countries, pqs0.460 (Node 1)
but in 75 countries pq>0.460 (Node 2). The 38 countries of Node 1 are classified
further based on the index p_. The index p in Node 3 is substantially lower than
that in Node 4. The countries in Node 2 are divided into four groups based on the
index P, — countries where pps0.1 13 (Node 7); countries where 0.1 13<pps0.255
(Node 8); countries where O.255<pp50.550 (Node 9); and countries where
p,>0.550 (Node 10). The index p is the lowest in Node 7 but the highest in Node
10. Countries of Node 9 are further classified based on the index p_ - countries
having p,<0.624 (Node 11) and countries having p_>0.624. The index p is lower
in Node 11 compared to Node 12. Figure 2 suggests that 113 countries can be
classified into 7 mutually exclusive groups based on p,, p,and p_ and the index p
varies across the 7 groups.
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Figure 2: The Classification Tree
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Temporal Variation in Family Planning Progress

The temporal variation in family planning progress is analysed for 86 countries
where at least two surveys took place during 2000-2019. The temporal variation
is measured in terms of annual per cent change (APC) in the index p between
two surveys. When there were more than two surveys, the temporal variation
was measured in terms of average annual per cent change (AAPC) which is the
weighted average of APC (see appendix). The temporal variations in the index p
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in 86 countries are summarised in Figure 3 (see p. 12). The period of negative APC
is shown in red while the period of positive APC is shown in green. The period of
APC and AAPC varies by country as shown in Figure 3. The negative AAPC in 26
countries indicates a reversal in family planning progress. In Panama, the index p
decreased by more than 12 per cent per year during 2013-2015. The decrease in
the index p was also substantial in Sierra Leone during 2013-2016; Tunisia during
2011-2018 and Serbia during 2010-2014. By contrast, AAPC was 5 per cent and
above in only five countries: Rwanda during 2000-2015, Togo during 2010-2017,
Timor-Leste during 2009-2016, Ukraine during 2007-2012 and Oman during
2007-2014. In 31 countries, the APC in the index p was negative in one period but
positive in other periods. There are only 37 countries where APC in the index p was
positive in all periods and in only five countries: Bolivia, Cambodia, Congo, India
and Zambia — APC in the index p increased consistently. The temporal variation
in the three indexes that constitute the index p was inconsistent in most of the
countries. There is no country where all the three indexes improved consistently.

The contribution of the change in indexes p,, p_ and p, to the change in index
p in each country is presented in the appendix Table 2 and the variation in the
contribution is summarised in Table 4. There are only 27 countries where change
in all the three indexes contributed to the increase in the index p whereas there
are 6 countries where change in all the three indexes contributed to the decrease
in the index p (Table 5). In the remaining 53 countries, contribution of the change
in the three indexes to the change in the index p was mixed. In these countries,
there was progress in some dimensions but reversal in other dimensions. In 14
countries, the index p increased despite a decrease in the index p_. In these
countries, family planning progress improved despite reversal in progress in the
dimension of method choice. Similarly, in 10 countries family planning progress
reversed despite improvement in meeting the demand of permanent methods
because the progress reversed in meeting the demand of modern spacing
methods and in expanding the method choice. The change in the index p varied
across the countries because of the variation in the change in the three indexes
related to the met demand of modern spacing methods and permanent methods
and the change in method choice. The inter-country variation in the index p_ is
substantially larger than the inter-country variation in the change in the index p,
(met demand of modern spacing methods) and in the change in the index of
method choice. The contribution of the inter-country variation in the change in
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the index p, to the inter-country variation in the index p, therefore, is more than
the contribution of the inter-country variation in the change in either the index p,
or the index p, (progress in expanding the method choice).

Discussions and Conclusions

This paper uses a composite index to measure family planning progress that
considers progress in meeting the demand of modern spacing methods, progress
in meeting the demand of permanent methods and the progress in expanding
the method choice. The index offers a holistic assessment of family planning
progress in terms of the demand satisfied for family planning by considering
both quantitative and qualitative aspects of family planning. The index may serve
as the basis for monitoring family planning progress and for spatiotemporal
comparisons from multidimensional perspective. The advantage of the index is
that it can be constructed from the already available data and does not require
the collection of any new data. The decomposition of the change in the index to
the change in its constituent dimensions helps in taking appropriate policy and
programme level action.

The present analysis reveals that, in most of the countries, family planning
progress remains far from adequate in satisfying the demand for family planning.
This appears to be one reason why the ambitious target of recruiting 120 million
new recipients of family planning by 2020 set under the FP2020 Initiative could not
be achieved (FP2020, 2020). In many countries, progress appears to have reversed
in some or in all the three dimensions of family planning demand. Family planning
efforts in almost all countries are essentially a prerogative of the government. As
such, the analysis presented here calls for a reinvigoration of efforts to meet the
family planning demand.

The analysis also reveals that, in the majority of the countries, family planning
method choice has not expanded. This is not a welcome feature of family planning
progress and indicates that family planning needs of a substantial proportion of
women and men may have remained neglected or unmet. Similarly, progress in
meeting the demand for modern spacing methods and in meeting the demand
for permanent methods has differed in most of the countries examined suggesting
that family planning efforts are biased towards either modern spacing methods
or permanent methods. There are only a few countries where progress in the
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three dimensions of family planning is nearly equal. This is important since the
inequality in progress in different dimensions of family planning has implications
for meeting the demand for family planning.

The global family planning movement is now almost seven decades old (Robinson
and Ross, 2007). The genesis of the movement was grounded in the proposition
that regulating fertility and curtailing population growth through family planning
would contribute significantly towards addressing a range of development
concerns facing the poorer countries of the world. Following this premise,
substantial efforts were put in place, resources mobilised and commitments
made to mainstream family planning in the development discourse of almost
all developing countries of the world. These efforts have resulted in substantial
increase in the use of family planning methods and decrease in fertility (Bongaarts
and Hodgson, 2022). The present analysis, however, suggests that when it
comes to satisfying the diverse and the dynamic demand for family planning,
international, national, local and individual commitments appear to have fallen
short of expectations. Family planning needs to be treated as a development
strategy for the realisation of the goal of planned family that is critical to
sustainable development and human well-being rather than just an intervention
to reduce fertility.
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Table 1: Inter-country Distribution of Different Indicators of Family Planning

Progress Index Progress inequality
P, ‘ P, ‘ P, ‘ P P
Frequency distribution (number of countries)
Very slow (<0.250) 60 5 5 24 Very high 3
(=0.150)
Slow (0.250-0.500) 30 34 52 54 High 13
(0.150-0.100)
Good (0.500-0.750) 10 41 56 34 Low 29
(0.100-0.050)
Very good (=0.750) 13 33 0 1 Very low 68
(<0.050)

Number of countries 113 13 113 113 | 113

Summary measures

Minimum 0.000 |0.049 |0.054 |0.100 | 0.001
Q1 0.066 |0.450 |0.429 |0.258 | 0.012
Median 0.209 |0.611 |0.500 |0.403 | 0.038
Qa3 0.465 |0.767 |0.552 |0.525|0.078
Maximum 0.921 |0.939 | 0.689 |0.760 | 0.187
Inter-quartile range 0.399 |0.317 | 0.122 | 0.267 | 0.066

Coefficient of variation | 0.919 |0.343 | 0.234 | 0.424 | 0.880

SOURCE: AUTHOR
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Table 3: Average Annual Per Cent Change (AAPC) in Different Indexes of
Family Planning Progress in 86 Countries During 2000-2019

Trend Frequency of AAPC value range in

2 P, %% P
Progress reversed (AAPC<0) 19 33 37 26
Marginal progress (0<AAPC <1.0) 17 10 21 23
Mild progress (1.0<AAPC <2.0) 17 4 12 15
Moderate progress (2.0<AAPC <3.0) |8 6 4 11
Substantial progress (AAPC=3.0) 25 33 12 1
Number of countries 86 86 86 86
Minimum -6.196 -36.823 |-4.341 -12.971
First quartile 0.064 -2.514  |-0.750  |-0.686
Median 1.364 0.996 0.154 0.721
Third quartile 3.168 5.282 1.385 2.088
Maximum 16.198 |98.295 |12.796 |10.452
Inter-quartile range 3.104 7.996 2134 2774
Coefficient of variation 1.704 4.099 4.349 4.378

SOURCE:AUTHOR
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Table 4: Direction of Change in Indexes p,, p, and p, and the Direction of

Change in the Index p

Contribution of Direction of change in p

P, P, P, Positive Negative | Total
Negative | Negative Negative 0 6 6
Negative | Negative Positive 1 5 6
Negative | Positive Negative 6 10 16
Negative Positive Positive 6 4 10
Positive Negative Negative 3 0 3
Positive Negative Positive 3 1 4
Positive Positive Negative 14 0 14
Positive Positive Positive 27 0 27
Total 60 26 86

SOURCE: AUTHOR
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Appendix Table 1: Indicators of Family Planning Progress in 113 countries,

Latest Available Data

Country Period ‘ P, ‘ P, ‘ P, ‘ P
Africa

Algeria 2012-2013 |0.798 |0.185 |0.141 |0.294
Angola 2015-2016 |0.315 |0.008 |0.531 |0.176
Benin 2017-2018 |0.313 {0.000 |0.541 |0.137
Burkina Faso 2018-2019 |0.595 {0.000 |0.494 |0.181
Burundi 2016-2017 |0.494 |0.042 |0.460 |0.254
Cameroon 2014 0.464 |0.027 |0.590 |0.253
Central African Republic 2010-2011 [0.337 |0.029 |0.481 |0.207
Comoros 2012 0.316 |0.090 |0.581 [0.275
Congo 2014-2015 |0.424 |0.041 ]0.488 |0.242
Céte d'Ivoire 2018 0.434 10.000 |0.524 |0.159
Democratic Republic of the Congo |2013-2014 |0.164 {0.104 |0.560 |0.225
Egypt 2014 0.901 |0.129 |0.429 |0.399
Equatorial Guinea 2011 0.254 10.077 |0.657 |0.258
Eritrea 2010 0.237 |0.029 |0.584 |0.194
Eswatini 2014 0.906 |0.282 |0.540 |0.532
Ethiopia 2018 0.709 |0.000 |0.348 |0.166
Gabon 2012 0.383 |0.072 |0.349 |0.230
Gambia 2018 0.434 |0.046 |0.446 |0.242
Ghana 2017 0.547 |0.123 |0.617 |0.372
Guinea 2018 0.428 |0.039 |0.602 |0.264
Guinea-Bissau 2014 0.454 |0.029 |0.689 |0.272
Kenya 2017 0.850 |0.269 |0.463 |0.486
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Country Period ) P, P, P

Lesotho 2018 0.901 |0.181 |0.531 |0.468
Liberia 2013 0.450 |0.032 |0.389 |0.217
Libya 2014 0.276 |0.000 |0.434 |0.115
Madagascar 2017 0.668 |0.182 |0.382 |0.372
Malawi 2015-2016 |0.798 |0.582 |0.467 |0.604
Mali 2018 0.475 |0.053 |0.498 |0.269
Mauritius 2014 0.399 |0.465 |0.580 |0.477
Morocco 2018 0.788 |0.120 |0.188 |0.281
Mozambique 2015 0.580 |0.029 |0.455 |0.253
Namibia 2013 0.831 |0.444 |0.500 |0.574
Niger 2017 0.467 |0.042 |0.456 |0.246
Nigeria 2018 0.416 |0.029 |0.652 |0.255
Rwanda 2014-2015 |0.733 {0.144 ]0.491 |0.397
Sao Tome and Principe 2014 0.662 10.037 |0.537 |0.298
Senegal 2017 0.589 |0.068 |0.529 |0.316
Sierra Leone 2016 0.545 |0.011 |0.426 |0.210
South Africa 2016 0.872 |0.485 |0.547 [0.619
South Sudan 2010 0.070 |0.014 |0.598 |0.108
Sudan 2014 0.370 |0.000 |0.243 |0.100
Togo 2017 0.457 |0.083 |0.594 |0.313
Tunisia 2018 0.786 |0.089 |0.398 |0.338
Uganda 2017 0.572 |0.202 |0.479 |0.392
United Republic of Tanzania 2015-2016 [0.566 |0.347 |0.578 |0.488
Zambia 2013-2014 |0.700 |0.209 |0.534 |0.443
Zimbabwe 2015 0.903 |0.154 |0.383 |0.401
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Country Period

Asia

Afghanistan 2015-2016 | 0.470|0.205 |0.607 |0.399
Bangladesh 2014 0.778 10.468 |0.485 |0.565
Bhutan 2010 0.903 10.741 ]0.552|0.721
Cambodia 2014 0.609 |0.307 |0.525|0.466
Democratic People’s Republic of | 2017 0.939 10.265 |0.054 |0.281
Korea

India 2015-2016 | 0.502 | 0.834 |0.257 |0.490
Indonesia 2016-2017 | 0.864|0.311 |0.461 |0.510
Iran (Islamic Republic of) 2010-2011 [0.616|0.890 |0.619 |0.700
Iraq 2018 0.5940.270 |0.533|0.448
Jordan 2017-2018 | 0.632 |0.161 |0.437 |0.370
Kazakhstan 2018 0.855|0.117 |0.416 10.378
Kyrgyzstan 2018 0.7240.173 |0.407 |0.387
Lao People’s Democratic Republic | 2017 0.811]0.331 ]0.424|0.493
Maldives 2016-2017 | 0.325 |0.242 |0.501 |0.344
Mongolia 2018 0.762 10.191 |0.426 |0.412
Myanmar 2015-2016 10.888 |0.309 |0.437 |0.505
Nepal 2016-2017 |0.557 |0.564 |0.634 |0.584
Oman 2014 0.371 |0.444 10.653 |0.479
Pakistan 2017-2018 |0.463 |0.533 |0.535 |0.509
Philippines 2017 0.623 |0.404 ]0.480 |0.496
Qatar 2012 0.758 10.271 ]0.546 |0.494
Sri Lanka 2016 0.735 10.758 |0.667 |0.719
State of Palestine 2014 0.686 |0.281 |0.408 |0.436
Tajikistan 2017 0.659 |0.066 |0.338 |0.276
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Country Period ) P, P, P
Thailand 2015-2016 [0.893 |0.895 |0.483 |0.736
Timor-Leste 2016 0.507 |0.189 |0.480 |0.368
Turkey 2018 0.607 |0.578 |0.531 |0.571
Turkmenistan 2015-2016 [0.817 |0.078 |0.071 |0.190
Viet Nam 2013-2014 |0.717 |0.446 |0.477 |0.537
Yemen 2013 0.495 |0.148 |0.510 |0.349
Europe

Albania 2017-2018 |0.049 {0.103 |0.571 |0.16
Armenia 2015-2016 |0.435 |0.099 |0.425 |0.281
Belarus 2012 0.766 |0.5 0.501 |0.58
Bolivia (Plurinational State of) 2016 0.561 10.37 0.677 |0.524
Bosnia and Herzegovina 2011-2012 |0.241 |0.034 |0.426 |0.177
Georgia 2018 0.638 |0.221 |0.545 |0.437
Montenegro 2018 0.376 |0.054 |0.44 |0.235
North Macedonia 2011 0.27 |0.056 [0.356 |0.191
Republic of Moldova 2012 0.624 |0.484 |0.477 |0.525
Serbia 2014 0.289 |0.036 |0.325 |0.172
Ukraine 2012 0.692 |0.333 |0.451 |0.475
Latin America and Caribbean

Barbados 2012 0.792 |0.316 |0.526 |0.518
Belize 2011 0.729 |0.735 |0.543 |0.664
Colombia 2015-2016 |0.82 |0.919 |0.545 |0.748
Costa Rica 2018 0.864 |0.751 |0.594 |0.73
Cuba 2014 0.903 |0.845 |0.537 |0.748
Dominican Republic 2014 0.757 |0.907 |0.383 |0.652
El Salvador 2014 0.735 /0.894 |0.421 |0.66
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Country Period P, P, P, P
Guatemala 2014-2015 |0.576 {0.797 |0.5 0.615
Guyana 2014 0.63 |0.218 |0.645 |0.461
Haiti 2012 0.611 |0.075 |0.39 |0.291
Honduras 2011-2012 |0.725 |0.834 |0.56%9 |0.703
Mauritania 2015 0.374 |0.01 0.304 |0.152
Mexico 2015 0.812 |0.814 |0.492 |0.693
Nicaragua 2011-2012 |0.884 {0.921 |0.526 |0.76
Panama 2014-2015 |0.767 {0.474 10.548 |0.587
Paraguay 2016 0.89 10.563 [0.594 {0.671
Peru 2018 0.657 |0.709 |0.602 |0.655
Saint Lucia 2011-2012 |0.802 |0.447 |0.542 |0.583
Suriname 2018 0.655 |0.272 |0.385 |0.416
Trinidad and Tobago 2011 0.687 |0.372 |0.56 |0.528
Pacific

Papua New Guinea 2016-2018 |0.538 |0.395 |0.574 |0.498
Samoa 2014 0.473 |0.28 |0.483 |0.403
Solomon Islands 2015 0.37 |0.395 |0.546 |0.432
Tonga 2012 0.434 10.537 |0.491 |0.486
Vanuatu 2013 0.522 |0.477 |0.581 |0.525

SOURCE: AUTHOR
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Appendix Table 2: Decomposition of AAPC in the Index p

Country Period AAPC AAPC attributed to the

in index p | change in

P, P, P,

Africa
Algeria 2006 |2012 |0.315 -0.130 |1.043 |-0.598
Benin 2001|2017 |-1.266 1.448 |-2.307 |-0.407
Burkina Faso 2003 2017 | 1.716 3.154  |-0.833 |-0.604
Burundi 2010 2016 |1.183 1.625 |-1.077 ]0.635
Cameroon 2004 2014 |-0.903 1.605 |-3.735 [1.228
Congo 2005 2014 |4.893 2.957 0.356 |1.579
Cote d'lvoire 2011|2018 |0.221 1.582  |-2.788 |1.427
Democratic Republic  |2007 2013 |4.392 1.809 0.132  |2.450
of the Congo
Egypt 2000 2014 |0.710 0.014 |0.109 |0.587
Eritrea 2002 2010 |0.188 -0.077 |0.000 |0.265
Eswatini 2006 2014 0.989 0529 |0.692 |-0.232
Ethiopia 2000 2018 |1.692 3.038 |-0.890 |-0.457
Gabon 2000 2012 |-0.694 1.364  -0.835 |-1.223
Gambia 2013|2018 |-1.017 3.615  |-3.824 |-0.808
Ghana 2003 |2017 |2.135 1.302  |0.812 |0.021
Guinea 2005 2018 |3.581 2.402 1.080 |0.098
Kenya 2003 |2017 |1.013 1.220 |0.080 |-0.288
Lesotho 2004 12018 |1.539 0.583 |0.880 |0.076
Liberia 2006 |2013 ]0.182 2775 |-1.256 |-1.337
Madagascar 2003 2017 |2.278 1.145 1.597 |-0.464
Malawi 2000 2015 |3.673 1.124  |2.047 ]0.502
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Country Period AAPC AAPC attributed to the

in index p | change in

P, P, P,

Mali 2001 |2018 |2.248 1.796 0.582 |-0.129
Morocco 2003 2018 |-2.051 -0.046 |-1.281 |-0.723
Mozambique 2003 2015 |-1.336 0.472 -1.560 |-0.247
Namibia 2000 |2013 |0.419 0.284 0.272 |-0.136
Niger 2006 |2017 |-0.920 0.647 -1.563 |-0.005
Nigeria 2003 2018 |0.711 0.615 0.029 0.068
Rwanda 2000 2014 |6.144 5.075 1.735 |-0.666
Sao Tome and Princ- | 2006 |2014 |2.139 -0.326  |0.316 |2.149
ipe
Senegal 2005 |2017 |2.795 2.578 0.439 |-0.222
Sierra Leone 2013  |2016 |-7.187 2123 -7.603 |-1.707
South Africa 2003 2016 |-0.435 -0.100 |-0.599 |0.264
Togo 2010 2017 |6.517 1.678 4.236 0.603
Tunisia 2011|2018 |-5.364 0.157 -5.315 |-0.205
Uganda 2000 2017 |1.469 0.918 0.945 |-0.394
United Republic of 2004 2015 |2.233 0.876 1.040 |0.317
Tanzania
Zambia 2001|2013 |2.193 1.150 0.958 0.086
Zimbabwe 2005 2015 |0.651 0.200 -0.753 |1.204
Asia
Bangladesh 2004 |2014 1.185 0.331 0.476 |0.378
Cambodia 2000 |2014 |3.214 1.218 2404 |-0.408
India 2005 2015 |0.800 0.612 0.030 |0.158
Indonesia 2002 |2016 |-0.224 0.004 -0.070 |-0.158
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Country Period AAPC AAPC attributed to the

in index p | change in

P, P, P,

Iraq 2011 2018 |-1.751 0.216  |-2.294 |0.327
Jordan 2002 2017 |-0.862 -0.026 |-0.868 |0.032
Kazakhstan 2010 2018 |0.698 -0.210  |-0.112 |1.020
Kyrgyzstan 2012 12018 |0.359 0.389 |-1.102 |1.072
Lao People’s Demo-  |2000 2017 |1.649 0.551 1.475 |-0.377
cratic Republic
Maldives 2009 2016 |-3.567 -1.030 |-2.340 |-0.197
Mongolia 2003 2018 |-1.607 -0.255 |-1.296 |-0.055
Myanmar 2001 |2015 ]0.182 0.573  |-0.093 |-0.298
Nepal 2001 |2016 |0.765 0.377 0.038 ]0.350
Oman 2007 2014 |10.452 3.098 |7.210 |0.144
Pakistan 2000 |2017 |1.587 0.262 1.487 |-0.161
Philippines 2003 |2017 ]0.229 0.662 |-0.171 |-0.262
Sri Lanka 2000 |2016 |1.589 0.851 0.351 ]0.387
State of Palestine 2010 2014 |-1.359 -0.056 |-1.154 |-0.149
Tajikistan 2012|2017 |2.286 0.209 1.056 |1.022
Timor-Leste 2009 |2016 |9.707 0.600  |4.800 4.307
Turkey 2003 2018 |0.871 0.235 0498 ]0.138
Turkmenistan 2000 2015 |-2.184 0.071 -1.355 |-0.900
Viet Nam 2002 2013 |0.454 0.225 |-0.728 |0.957
Yemen 2006 2013 |-0.033 0.591 -0.709 |0.084
Europe
Albania 2008 2018 |-4.310 -1.827 |-2.495 |0.012
Armenia 2000 |2015 ]0.329 0.805 |-0.126 |-0.351
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Country Period AAPC AAPC attributed to the

in index p | change in

P, P, P,

Bolivia (Plurinational 2003 2016 |1.241 0.381 0.690 |0.170
State of)
Montenegro 2013|2018 |4.532 -1.547  16.218 |-0.140
Republic of Moldova 2005 2012 |2.169 0.285 1.394  10.490
Serbia 2010 2014 |-5.075 -1.603  |-1.909 |-1.563
Ukraine 2007 |2012 |9.894 0.265 8.855 |0.773
Latin America and Caribbean
Colombia 2000 2015 |0.645 0.448 0.238 |-0.042
Costa Rica 2011|2018 |-0.823 -0.172 |-0.798 |0.147
Cuba 2010 2014 |0.408 -0.224 10.585 |0.046
Dominican Republic  |2002 2014 |1.101 0.478 0.050 ]0.573
Guatemala 2002 2014 |1.948 0.944 0.937 |0.067
Guyana 2009 2014 |-0.804 -1.205 0.018 |0.384
Haiti 2000 2012 |-0.660 0.682 -0.612 1-0.730
Honduras 2005 2011 |1.466 0.434 0.968 | 0.064
Mauritania 2007 |2015 |2.138 0.928 0.666 |0.544
Mexico 2009 |2015 |1.806 0.570 -0.563 | 1.799
Nicaragua 2001|2011 0.730 0.210 0.760 |-0.240
Panama 2013|2014 |-12.971 0.014 -14.128 | 1.143
Peru 2000 |2018 |0.420 0.117 0.393 |-0.091
Suriname 2010 2018 |-3.781 -0.839 |-2.338 |-0.604
Trinidad and Tobago |2006 | 2011 |0.846 -0.494  |1.420 |-0.080
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Country Period AAPC AAPC attributed to the
in index p | change in
P, P, P,
Pacific
Samoa 2009 2014 |2.991 0.049 2.184 10.758
Solomon Islands 2006 2015 |-2.561 -0.910 |-2.209 |0.557

SOURCE: AUTHOR
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APPENDIX

Composite Family Planning Progress Index

The family planning progress is measured in terms of the progress in three
dimensions: 1) met demand of modern spacing methods; 2) met demand
of permanent methods; and 3) expanding method choice. Let ¢, denote the
prevalence of modern spacing methods, ¢, denote the prevalence of permanent
methods, ¢, denote the prevalence of traditional methods, u, denote the unmet
need for spacing and u, denote the unmet need for limiting. Then, assuming that
the prevalence of traditional methods reflects the unmet need of modern spacing
methods, an index p_ of the met demand of modern spacing methods can be
constructed as

Cs

bs ="+ (M

Cstcrt+ug

Similarly, an index p, reflecting the met demand of permanent methods can be
constructed as

—__%
Py = cptip )

Both p, and p_ range from O to 1 and the higher the index the better the progress
and vice versa.

On the other hand, there is no standard indicator to measure method choice
(Bertrand et al., 2014). The method mix is recommended as one of the key
indicators of method choice (Measure Evaluation, 2018). Method-mix is also one
of the outcome indicators of the FP2030 Measurement Framework (FP2020, nd).
A dispersed method-mix reflects an expanded method choice whereas a skewed
method-mix reflects limited method choice. Method-mix is influenced by many
factors including poor capacity of family planning efforts in providing methods of
choice to potential users, poor counselling and policy and provider bias. Method-
mix is also influenced by user preferences which are shaped by cultural norms and
societal practices. It has, however, been argued that cultural and social barriers
or myths or misconceptions about different methods can be overcome through
effective counselling (Yeakey and Gilles, 2017). It is also naive to believe that just
one or two family planning methods can meet the entire family planning demand
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during different stages of the family building process. It can, therefore, be argued
that method-skew can serve as an indicator of method choice, the higher the
method skew the more limited the method choice.

Different approaches have been suggested to measure method-skew. The
method-mix is termed as skewed if the proportionate share of a single method
in total family planning use is at least 50 per cent (Bertrand et al., 2014; Seiber
et al.,, 2007; Sullivan et al., 2006). This approach classifies the method-mix in
only two categories: skewed and not skewed. It does not measure skewness on
a scale and, therefore, has limited use in measuring family planning progress.
Another approach is based on comparing the observed method-mix with some
pre-specified standard or benchmark (Bertrand et al., 2000). There is, however, no
universal benchmark so that measuring skewness, in this approach, is contingent
upon the benchmark adopted. This approach also does not measure method-
skew on a scale. The third approach uses average deviation in the prevalence
of different family planning methods (Ross et al., 2015; Bertrand et al., 2020).
Average deviation, by definition, is a measure of dispersion, not concentration,
and is influenced by both the degree of concentration and the number of units
(Foldvary, 2006).

Chaurasia (2021) has proposed a method-skew index that measures skewness on
a scale and is based on the concept of the dominance of one family planning
method over others. If x is the proportionate prevalence of method j among n
methods available, then the method skew index, s, (Chaurasia, 2021) is defined as

7-()

1-(3)

whenn >1ands=1whenn=1; Y} x =1 3)

When entire family planning use is confined to one method only, s=1, while s=0
when family planning use is evenly distributed across different methods available.
Using the index, s, an index to measure progress in method choice may be
defined as

pg=1-s (4)
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The index p, ranges between 0 and 1 and the higher the index, the more
expanded the method choice and vice versa.

A composite index of family planning progress may now be constructed by
combining p,, p, and p, through an appropriate aggregation function. The
commonly used aggregation function is the arithmetic mean. The geometric
mean, or the generalised mean can also be used. The value of the composite
index, however, depends upon the aggregation function used, although, the
upper and lower limits of the composite index remain unchanged. Using the
same values of p,, p, and p,, the composite index is the highest when the simple
arithmetic mean is used as the aggregation function but the lowest when the
three indexes are multiplied. When the geometric mean is used, the composite
index is lower than the composite index obtained by using the simple arithmetic
mean. When generalised mean is used, the composite index is sensitive to the
power of the mean.

Figure 1: The Family Planning Progress Triangle

Method choice
Pq
Ps Po
0
Met demand of Met demand of
permanent methods modern spacing

SOURCE: AUTHOR
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Alternatively, the three indexes reflecting the progress in the three dimensions
of family planning may be combined to constitute the family planning progress
triangle as shown in Figure 1 and the area of the triangle may serve as a composite
progress index that reflects, simultaneously, the progress in the three dimensions of
family planning. This approach of measuring progress is widely used in economics
and in private sector management (Albach and Moerke 1995; Bogan and English
1994, Domptin 1997). It has also been used in the measurement of labour-market
performance (Schiitz, Speckesser and Schmid, 1998) and in measuring the external
adaptability of the higher education institutions (Zeine et al., 2014) and can also be
used to construct a composite index of family planning progress.

Figure 1 suggests that family planning progress triangle comprises of three sub-
triangles, all of which have the common vertex and the same angle at vertex. The
area, A, of the triangle is then the sum of the area of the three sub-triangles. In
other words,

A= i(l’s *Dp + Dp * Pg + Pq * Ps) * SIn(360°/3) .

When p, = p, = p, =0, A=0.Whenp, =p, =p, =1, the area of the family
planning progress triangle is the maximum and is given by

*1%Si o *1%Si o *1%Si ° .
Amax — 1x1 11’12(360 /3) + 1*1 1]'1;360 /3) + 1*1 1]’1;360 /3) — %Sln (3600/3) (6)

Dividing (5) by (6), the normalised area of family planning progress triangle, A ,
which varies between 0 (minimum) to 1 (maximum) is given by

1 .
A _ E(ps*pp+pp*pq+pq*ps)*sm(3600/3) _ (ps*pp+Pp*Pq+pq*Ps) (7)
Amax 2sin(360°/3) 3

Ap =

It may be noted that the increase in A with the increase in the indexes p,, p, and
p, is not linear but concave so that with the increase in the indexes p,, p, and p,
the increase in A also increases. For example, when p,=p =p_=0.200, A =0.040
and when p =p_=p_=0.300, A =0.090 which means that an improvement of 0.100
in each of the three indexes leads to an increase of 0.050 in A . However, when
p.=p,=p,=0.700, A =0.490 and when p .=p =p_=0.800, A =0.640 so that the same
improvement of 0.100 in each of the three indexes leads to an increase of 0.150 in
the index A . This is not the desirable property of any progress index. Moreover,
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A_ gives equal weight to three dimensions irrespective of the progress in the
dimension. From the perspective of measuring progress, it is imperative that
more weight should be assigned to that dimension in which progress is lagging.

Problems associated with A can be addressed by using the positive square
root of three indexes p,, p, and p,. This modification gives more weight to that
dimension in which the progress is lagging comparative to other dimensions. The
composite family planning progress index, p, may now be defined as

_ Ps*Dp+[Dp*Pqt/Pq*Ds _ PsptPpqtPygs _
p= 3 = 3 » Psp = +/Ps * Pp> etc. 8)

Since the indexes p,, p, and p, range between 0 and 1, the index p also ranges
between 0 and 1 and the lower the index p the poorer the family planning
progress. It may, however, be emphasised that the upper and lower limits of the
index p are the technical limits. It is rare that the index p will be either O or 1in any
country. The upper and lower theoretical limits of the index p actually serve as the
goal posts to measure family planning progress.

The temporal change in any index in a period is measured in terms of annual per
cent change (APC) under the assumption that APC is constant throughout the
reference period. When APC is not constant throughout the reference period, it
may lead to an erroneous conclusion about the temporal change. A segmented
approach is, therefore, needed in which the reference period is divided into
smaller time segments and in each time segment, APC is assumed to be constant
but APC in different time segments may be different. The weighted average of
APC in different time segments with weights proportional to the length of the
time segment then gives average annual per cent change (AAPC) during the
reference period (Clegg et al., 2009). In this approach, the relative contribution of
APC in a time segment to AAPC is a function of the length of the time segment.
A high APC in a short time segment has only a small contribution to AAPC
whereas a moderate APC in a long time segment has substantial contribution.
If the time period t* (beginning) to t°(end) is divided into k time segments such
that to<t'<t’<...<t‘<t* and p' is the composite index in the year t' and p? is
the composite index in the year t? then the APC in the time segment (t, t) is
calculated as
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apc =2 ©)

pix(t2-t1)

and the AAPC is calculated as

AAPC = Y%, w; = APC; (10)
where

i+1_ 4l
Wi_tte ﬂi:ZWi=1 (n

An AAPC>0 indicates positive change while AAPC<0 indicates reversal in the
progress. When AAPC=0, progress remains unchanged.

The APC in the index p can be decomposed into three components, one each
attributed to p,, p, and p_. The difference p?-p'" may be decomposed as

1 _ pgp"‘p%q"'pqs psp+ppq+pqs _1 [(p
= 5p

3 —plp) + (Phq — Ppq) + (s — Pas)]

p*—p
(12)

We can write

(ps 3 ) Ds 15 pg piz’
(psp Psp) pispp *In (psp) = LM * |n (psp) = LMSp *|In ‘/; +in £
n<p}p) ' ’

(13)

where
_ (psp psp)
LM, = n <p5p) (14)
psp
is the logarithmic mean (Carlson, 1972). Similarly,

N

(ngq - p},q) = LMyq * [In \/771) +in| "= (15)
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JPé

(P2 — pas) = LMys x |In| "= | + In

\F J;Tg (16)
Pq

[psl
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p? —pt = { WMot iMas) y) E 4 {Msprivtpg) g (NPP L ) (Mg +iMgs)
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p? —p' = dp, + dp, + dpg

Substituting from (18) into (9), we get

APC = ops opp Opq
pix(t2-t1) = plx(t2-tl) = plx(t2-t1)

=S+P+Q (19)

Where S is the contribution of the change in the index p_; P is the contribution of
the change in p ; and Q is the contribution of the change in p_. The AAPC in the
index p is now decomposed as

AAPC =YK jwi* S+ YT w « P+ XK w xQ; = Cs + Cp (20)

Equation (20) holds for every country so that inter-country variation in AAPC in the
index p can be decomposed as

Var(AAPC) = ¥ Var(C;) + 2%, Cov(C;, C;), i,j =S,P,Q 21

Equation (21) suggests that the contribution of inter-country variation in C, to the
inter-country variation in AAPC may be small because either Var(C) is small or
covariance terms Cov(C, Q) are negative so that equation (21) may not reflect the
true importance of inter-country variation in the change in the three indexes to
the change in the index p. This problem can be circumvented by using absolute
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values of covariance terms in equation (21). Thus, the relative importance of the
inter-country variation in the change in the indexes p_to the inter-country variation
in the change in the index p can be calculated as (Chaurasia, 2020b; Horvitz et al.,
1997; Rees et al., 2010: Rees et al., 1996)

1) =22 (22
where

Y(ps) = Var(Cs) + [Cov(Cs, Cp)| + |Cov(Cs, Cp)|., ete. (23)
and

Y(p) =Y(ps) + Y(pp) + Y (pg) (24)

It may be noted that contribution of indexes p,, p, and p, to the index p is not
additive. As such, the classification modelling exercise (Han et al., 2012; Tan et
al., 2006) was carried out to classify countries based on indexes p,, P, and [
The classification and regression tree (CRT) method (Brieman et al., 1984) was
used for this purpose. CRT is a non-parametric recursive partitioning method that
divides countries into mutually exclusive clusters in such a way that within-group
homogeneity in the index p is the maximum. A cluster in which all countries have
the same value of the index p is termed as ‘pure’. If a cluster is not pure, the
impurity in the cluster can be measured through the Gini index. If the dependent
variable is a categorical one, the method provides cluster-specific distribution of
the dependent variable. If the dependent variable is a scale variable, the method
provides estimates of arithmetic mean and standard deviation of the dependent
variable for each cluster (Chaurasia, 2018). The TREE routine of the SPSS software
package was used for classification modelling.
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Population and Steady-State Economy
in Plato and Aristotle
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Abstract

The basic ideas of the modern steady-state economy model can be
found in the writings of the two major ancient Greek philosophers, Plato
and Atristotle. Plato in his Laws and Aristotle in his Politics discuss the
optimal relationship between population and available land that would
give enough wealth to the city and allow the citizens to enjoy the best
life. They discuss questions of income inequality and approaches to
population control. The guiding thought in these models is what the
two philosophers define as the ‘best life’.

Keywords: Aristotle, Plato, Steady-state Economy, Population

Introduction

Some of the underlying ideas of the modern steady-state economy model are
to be found in the writings of the two major ancient philosophers, namely Plato
and Aristotle. The important question on which the development of the Platonic
and Aristotelian philosophies was based had been stated by Socrates and it was

a simple one: how should we live?

Before Socrates, philosophy was mostly associated with Mathematics (Pythagoras
and Zeno of Elea) and Physics (Heraclitus and Democritus). However, after
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Socrates, all schools of philosophy attempted to provide an answer to the question
of how we should live and philosophy thus became synonymous with ethics. The
teachings of the Cynics, the Stoics, the Epicureans and, of course, Plato and
Aristotle are all concerned to a great extent with Ethics. One characteristic that
distinguishes Plato and Aristotle from the other ancient philosophers is that their
ethical teachings concern not only the moral behaviour of individuals, but are also
embedded in models concerning the ideal organisation of society.

As a background to what follows, it should be noted that the code of values
for most philosophers, and more so for Plato and Aristotle, gave priority to
individual moral behaviour, respect and obedience to the laws of the city,
and social justice. Social justice, particularly in the distribution of income and
wealth, was considered a precondition for social harmony. Of course, Plato’s
and Aristotle’s ideas were not developed in an intellectual vacuum but in the
context of concern with the growing population and fear that an imbalance
would develop between the size of the population and availability of land. The
population of Greece itself is estimated to have grown to three million by the
second half of the fifth century BC, just before the Peloponnesian War (Feen,
1996); but colonisation of the Mediterranean from the eight century BC had
increased Greek controlled territory.

Indeed, pressure on resources due to population growth had become evident as
early as the time of Homer (8" century BQ). In a lost hymn (Homer [trans. Evelyne-
White], 1920: 'The Cypria’, fragment 3), the poet attributes the Trojan War to
overpopulation. He sings:

There was a time when the countless tribe of men, though wide
dispersed, oppressed the surface of the deep-bosomed earth, and
Zeus saw it and had pity and in his wise heart resolved to relieve the
all-nurturing earth of men by causing the great struggle of the llian war,
that the load of death might empty the world. And so the heroes were
slain in Troy and the plan of Zeus came to pass.

What is a steady-state economy?

To compare the models of Plato and Aristotle with the modern concept of
the steady-state economy we must examine two defining elements: constant

124



POPULATION AND STEADY-STATE ECONOMY IN PLATO AND ARISTOTLE

population, and constant capital and wealth. In a chapter on the ‘stationary’
economy, J.S. Mill suggests that 'Even in a progressive state of capital, in old
countries, a conscientious or prudential restraint on population, is indispensable,
to prevent the increase of numbers from outstripping the increase of capital’ (Mill,
1970: 112). Also: ‘It is scarcely necessary to remark that a stationary condition of
capital and population implies no stationary state of human improvement. There
would be as much scope as ever for all kinds of mental culture, and moral and
social progress.” (Mill, 1970: 116)

Recently, Herman Daly has defined the steady-state economy as ‘an economy
with constant population and constant stock of capital, maintained by a low rate
of throughput that is within the regenerative and assimilative capacities of the
ecosystem’ (Daly, 2008: 4)

Both Mill and Daly speak of the need for constant population and capital but they
are reluctant to specify the proper ratio between the two. This is probably due to
their unwillingness to suggest a standard of living for the average individual, given
that every combination of capital and population implies a different per capita
product, given the technology of production. In contrast, Plato and Aristotle
begin their analyses by specifying what they consider a satisfactory standard of
living. As will be seen below, a judgment about the right standard of living is the
basis of the Platonic and Aristotelian models.

Plato’s Model

Plato developed two models for the organisation of the city state. The first
appeared in his Republic (Politeia), written around 380 BC. According to Plato,
‘The first and highest form of the state and of the government and of the laws
is that in which there prevails most widely the ancient saying that “Friends have
all things in common”’ (Laws, 739 C). This model includes the communion of
women and children and of property, and for Plato it is the ideal State. Probably
because he realised that such a society could not be realised at his time, however,
he developed a second model in his Laws, which was written late in his life and
published in 347 BC. It is this second model which contains some basic elements
that justify its characterisation as a steady-state economy, and which, ‘when
created, will be nearest to immortality and the only one which takes the second
place’ to that described in the Republic (Laws, 739 E).
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Plato expounds his model by imagining the creation of a new colony. The first
thing to do, he argues, is to ’let the citizens at once distribute their land and
houses and not till the land in common, since a community of goods goes
beyond their proposed origin and nurture, and education’ (Laws, 740 A). The
distribution of property should be such that there would ‘be no disputes among
citizens about property’ (Laws, 737 B). The next task is to determine the number
of people and the size of land. These must be determined simultaneously so that
two requirements must be satisfied: first, citizens must have a decent standard of
living, and second, the size of the population must be large enough to be able to
defend the city and also help neighbouring cities. In Plato’s words, "The number
of citizens can only be estimated satisfactorily in relation to the territory and the
neighbouring states. The territory must be sufficient to maintain a certain number
of inhabitants in a moderate way of life — more than this is not required; and the
number of citizens should be sufficient to defend themselves against the injustice
of their neighbours, and also to give them the power of rendering efficient aid to
their neighbours when they are wronged.’ (Laws, 737 C, D)

The exact size of the land is not specified but the number of farmers? given by Plato
is 5,040. However, this precise number is chosen because it is divisible by all numbers
from one to ten and is helpful in “all contracts and dealings”. What is important in
the relation between population and land is that they form a common factor, or
they become a pair. Plato’s text says "yYeVOUEVA Avip KAl KAPOG cuvvour which
Jowett translates ‘so that every man may correspond to a lot'.

Plato's central idea here is that land and population should be determined
simultaneously in such a way that citizens might enjoy a good but moderate
standard of living and the city should be safe from enemies.

Of course, not all land should be allocated for agricultural production. Some land
should be set aside for other purposes. Thus, the legislator

should assign to the several districts some God, or demi-god, or hero,
and, in the distribution of the soil, should give to these first their chosen
domain and all things fitting, that the inhabitants of the several districts
may meet at fixed times, and that they may readily supply their various

2 Jowett, whose translation | am using, renders the word yYeoudpot as ‘citizens’.
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wants, and entertain one another with sacrifices, and become friends
and acquaintances; for there is no greater good in a state than that the
citizens should be known to one another. (Laws, 728 D)

Each holder of land should cultivate his piece, but they should all remember that
their land is the common land of their country and therefore they should care
for it better than a mother cares for her children. Parenthetically, it is interesting
that Plato believes that of all educational studies the best for the economy, as
well as for politics and the arts, is arithmetic. This shows not only his interest
in mathematics but also a concern for the productivity of land since agricultural
production was the main supplier of the basic necessities of life.

Plato’s steady-state economy can be presented in a simple diagram. The horizontal
axis of Figure 1 measures population and the vertical axis measures land and,
implicitly, the level of agricultural production. If all land is devoted to farming the
standard of living is given by the slope of the line OB which determines product
per person, i.e. L1/P1 and therefore Q1/P1, since the quantity produced (Q) is
determined by the available land (L). If part of the land, shown by the distance
L1L2, is used for other purposes, e.g. temples, ceremonies and parades, the
product per person will be less — as shown by the slope of line OA.

Figure 1. Plato’s model of steady-state
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»
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What makes this model a steady-state economy is the following requirement,
which Plato states strongly: ‘And in order that the distribution may always remain,
they ought to consider further that the present number of families should be
always retained, and neither increased nor diminished’ (Laws, 740 B). In other
words, population must be constant. Plato suggests several ways that this can be
done. The farm should be inherited by only one child so that the property will not
split. Incentives, disincentives and proper advice may be given to encourage or
discourage changes in population, as needed. Finally, if necessary, immigration
or emigration may be allowed.

Plato recognises that although all citizens may have equal opportunities to
begin with, wealth inequalities may arise. Regarding the question of the level of
economic inequality that should be allowed among citizens, Plato proposes that
the richest citizen be no more than four times richer than the poorest and any
excess wealth, however acquired, should be turned over to the city. In his words:

The form of law which | should propose as the natural sequel would
be as follows: In a State which is desirous of being saved from the
greatest of all plagues - faction, but rather distraction — there should
exist among the citizens neither extreme poverty, nor, again, excess of
wealth, for both are productive of both these evils. Now the legislator
should determine what is to be the limit of poverty or wealth. Let the
limit of poverty be the value of the lot; this ought to be preserved, and
no ruler, nor anyone else who aspires after a reputation for virtue, will
allow the lot to be impaired in any case. This the legislator gives as a
measure, and he will permit a man to acquire double or triple, or as
much as four times the amount of this. But if a person have yet greater
riches, whether he has found them, or they have been given to him, or
he has made them in business, or has acquired by any stroke of fortune
that which is in excess of the measure, if he give back the surplus to
the state, and to the Gods who are the patrons of the State, he shall
suffer no penalty or loss of reputation; but if he disobeys this our law,
any one who likes may inform against him and receive half the value of
the excess, and the delinquent shall pay a sum equal to the excess out
of his own property, and the other half of the excess shall belong to
the Gods. And let every possession of every man, with the exception
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of the lot, be publicly registered before the magistrates whom the law
appoints, so that all suits about money may be easy and quite simple.
(Laws, 744 D, E-745 A)

Plato also discusses what today we would call monetary policy, but not for the
purpose of regulating the economy. He suggests that money should be used
for transaction and not for accumulation of wealth. Accumulation of wealth in
the form of gold and silver is prohibited. The rationale for this suggestion is that
happiness is to be found in virtue, not in wealth. He goes so far as to say that:

The citizen must indeed be happy and good, and the legislator will
seek to make him so; but very rich and very good at the same time
he cannot be, not, at least, in the sense in which the many speak of
riches. For they mean by ‘the rich’ the few who have the most valuable
possessions, although the owner of them may quite well be a rogue.
(Laws, 742 E)

Aristotle’s Model

Avristotle’s model of the steady-state economy appears in Book VII of his Politics
(Politica), written sometime after 336 BC. It is based on the same key variables as
that of Plato, namely land, population and standard of living. Aristotle’s analysis,
however, is more elaborate and includes some variables ignored by Plato.

(i) The Land of the City

Avristotle states that the land of the city-state should be within a lower and an upper
limit. The lower limit is determined by the need for autarky, for self-sufficiency, a
situation in which the city can produce everything and in which the citizens need
nothing more. The upper limit is that territory which the city can easily defend
against invaders. Aristotle does not specify the upper limit but it is reasonable to
assume that it is related to fertility of the land, the military technology of the time,
the existing transportation system etc.

Self-sufficiency is very important for Aristotle, and he comes close to equating
self-sufficiency with happiness because they are both chosen not for something
else but for themselves, i.e. they are both intrinsically good. Self-sufficiency is not
meant to apply to a man by himself, one who lives alone, "but also for parents,
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children, wife, and in general for his friends and fellow citizens, since man is born
for citizenship’ (NE 1097b 11-13). In Politics, Aristotle discusses self-sufficiency
when referring to the city limits. 'Very much the same holds good about its
territory. As to the question, what particular kind of land it ought to have, it is
clear that everybody would command that which is most self-sufficing (and such
is necessarily that which bears every sort of produce, for self-sufficiency means
having a supply of everything and lacking nothing). In extent and magnitude, the
land ought to be of a size that will enable the inhabitants to live a life of liberal
and at the same time temperate leisure.’ (Politics 1326b 28-34)

Although the land of the city is divided into public and private land, Aristotle
favours private ownership® on the grounds that common ownership discourages
work and interest in the property, and reduces responsibility. While private
property is under the management of the household and the produce belongs
to the owner, it can be taxed. The produce of the public land or, in general,
the revenues from it can be used for two purposes. First, to finance a system of
common meals, through which subsistence is ensured to all citizens, and second,
to finance religious ceremonies and worship of Gods.

As to common meals, all agree that this is an institution advantageous
for well-organized states to possess ... But the common meals must be
shared by all its citizens, and it is not easy for the poor to contribute
their assessed share from their private means and also to maintain their
household as well. And moreover the expenses connected with religion
are the common concern of the whole state. It is necessary therefore for
the land to be divided into two parts, of which one must be common
and the other the private property of individuals; of the common land
one portion should be assigned to the services of religion, and the
other to defray the cost of the common meals. (Politics 1330a 3-14)

(ii) The Size of Population
According to Aristotle, the size of the city’s population should be within limits.
The lower limit is that below which the autarky of the city is lost and thus the

3 In Politics (1263a 38-41), Aristotle says ‘It is clear therefore that it is better for possessions to be
privately owned, but to make them common property in use; and to train the citizens to this is the

special task of the legislator’.
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reason for its creation and development is negated. The upper limit of population
size is determined by considerations related to the effective administration of
the city. If the size of population is too large, it will be difficult to run the city
effectively and to enforce the law. For example, it would be difficult to find a town
crier with a stentorian voice. Also, in an overcrowded city it would be difficult to
make the correct decisions regarding the distribution of public offices according
to merit, since this requires adequate knowledge of the abilities of individual
citizens. Contrary to Plato, who specifies the exact number of farmers, Aristotle
provides no exact limit except in one case by way of an example: 'You cannot
make a city of ten men, and if there are a hundred thousand it is a city no longer.
But the proper number is presumably not a single number, but anything that falls
between certain fixed points.” (Nicomachean Ethics 1170b 30-33)

However, Aristotle further develops his thesis, arguing:

Similarly, a state consisting of too few people will not be self-sufficing
(which is an essential quality of the state), and one consisting of too
many, though self-sufficing in the mere necessaries, will be so in the
way in which a nation is, and not as a state, since it will not be easy
for it to possess constitutional government — for who will command its
over-swollen multitude in war? Or who will serve as its herald, unless
he who have the lungs of Stentor? It follows that the lowest limit for
the existence of a state is when it consists of a population that reaches
a minimum number that is self-sufficient for the purpose of living the
good life after the manner of a political community. It is possible also
for one that exceeds this one in number to be a greater state, but,
as we said, this possibility of increase is not without limit, and what
the limit of the state’s expansion is can easily be seen from practical
considerations. (Politics 1326b 2-13)

Clearly, Aristotle suggests that increasing population up to a certain size goes
along with the increasing capability of the state to perform its function efficiently,
but after a certain size, strong diseconomies appear. Therefore, between the two
extremes there is an optimal population size. The actual optimal size is related to
the territory of the city and notion of good life.
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(iii) The Best Life

The relationship between population and land is determined by the notion of
the ‘best life’, which presupposes wealth of material goods and virtue. ‘But a
better definition would be “to live temperately and liberally” (for if the two are
separated a liberal mode of life is liable to slip into luxury and a temperate one
into a life of hardship), since surely these are the only desirable qualities relating
to the use of wealth’ (1265a 33-38). The attribute of the best life refers both to
individuals and to the state. 'For the present let us take it as established that the
best life, whether separately for an individual or collectively for state, is the life
conjoined with virtue furnished with sufficient means for taking part in virtuous
action’ (1323b 40— 1324a 2). Thus, for Aristotle, possession of wealth is intrinsically
desirable, but only insofar as it is put to good use. Wealth is necessary for the
well-being of citizens and of the state; Aristotle defines it as ‘the plenty of coined
money and territory, the ownership of numerous, large and beautiful estates;
also the ownership of numerous and beautiful implements, livestock, and slaves.
All these kinds of property are our own, are secure, gentlemanly and useful.’
(Rhetoric 1361a 12-15) However, contrary to the claims of the Athenian statesman
Solon?, Aristotle believes that the contribution of wealth, i.e. of external goods,
to welfare has a limit:

For the amount of such property sufficient in itself for a good life is not
unlimited, as Solon says that it is in the verse. (Politics 1256b 30-34)
For external goods have a limit, as has any instrument (and everything
useful is useful for something), so an excessive amount of them must
necessarily do harm, or do no good, to its possessor. (Politics 1323b
7-10)

(iv) Population Control

For the regulation of population, Aristotle thinks that ‘there must be a limit fixed
to the procreation of offspring’ (Politics 1335b 23-24). Also, he suggests that ‘it
is fitting for women to be married at about the age of eighteen and the men at
thirty-seven or a little before’ (Politics 1335a 28-30). The last suggestion is made

4 It is interesting that the difference between Aristotle and Solon has its modern expression in the
difference between neoclassical economists who claim that utility increases monotonically with
income and those who claim (for example, Layard 2003 and Easterlin 2001) that after a level of income

further growth does not raise welfare.
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for population health purposes, but is clear that it can keep population growth
in control. He also suggests for the same purpose that ‘persons exceeding this
age |of fifty for men] by four or five years must be discharged from the duty of
producing children for the community’ (Politics 1335b 22-24). It is characteristic
of the significance Aristotle attributes to population control that he suggests that
'if any people have a child as a result of intercourse in contravention of these
regulations, abortion must be practiced on it before it has developed sensation
and life’ (Politics 1335b 24-25).

(v) Poverty

Avristotle recognises that in every society there will always be rich and poor
people. Poverty is a danger to the city, and there are two ways to deal with it.
One is the welfare system. Aristotle believes that the welfare system can offer
temporary relief but does not solve the problem ‘because this way of helping the
poor is the legendary jar with a hole in it (Politics 1320a 32-33). On the contrary,
it perpetuates the problem. However, common meals as part of a welfare system
are accepted and recommended (Politics 1330a 2-5). The other way to reduce
poverty is through substantial financial aid to poor citizens in order to buy
property and start some productive activity, or to allow them to use land for the
same purpose:

Measures must therefore be contrived that may bring about lasting
prosperity. And since this is advantageous also for the well-to-do, the
proper course is to collect all the proceeds of the revenues into a fund
and distribute this in lump sums to the needy, best of all, if one can, in
sums large enough for acquiring a small estate, or, failing this, to serve
as capital for trade or husbandry. (Politics 1320a 35-40)

(vi) A Graphical Representation of Aristotle’s Model

The above elements, i.e. city size, division of land, population and best life, can
be combined in a simple diagram to make explicit the Aristotelian model of
optimal population size. The vertical axis of Diagram 1 shows the size of land.
The beginning of the axis at point 0 corresponds to the minimum size required
for autarky and point L, corresponds to the maximum size so that the city can
be defended effectively. The horizontal axis measures the size of population.
The beginning of the axis at point O corresponds to the minimum size required
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for autarky and point P, corresponds to a population size beyond which serious
diseconomies become effective. When the size of population is at the beginning
of the axis, the public land which is needed to finance common tables and
religious worship is L,L, and the remaining OL, is private land. When population
increases to, say, P,, the needed public land also increases to ab. In other words,
as the size of population increases, more public land is required. Thus, line L L,
divides the land in private and public for every population, given the territory of
the city. It is drawn with a negative slope on the assumption that the number of
people in need increases with the size of population.

Figure 2. Aristotle’s model of steady state
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The size of population will be determined by the combination of land and
population that produces a level of output per citizen sufficient for a wise and
generous life. If such a combination is, for example, the one corresponding to
b, then the size of the population would be P,, the size of private land would be
OL, and the rest of land of a size L,L, or ab would be public land the proceeds
from which would cover the expenses for common tables and religious worship
and ceremonies. The land-population ratio is equal to the slope of the line going
through the origin and point b. Thus, in this case the population of citizens should
be OP,, total land should be OL, private land OL, and public land L,L,.
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From this graph it becomes obvious that as soon as the limits of land and
population are determined, the critical factor for the determination of the actual
land/population ratio are two: (a) the optimal per citizen output, and (b) the
division of land between private and public. It should be noted that the optimal
per citizen output is not the maximum average product of labour except by
chance. In Aristotle’s thinking, the biggest size or the maximum quantity is
not necessarily optimal. Optimality is defined in terms of what constitutes the
best life.®

Discussion

In comparing the two models outlined above with those of modern writers, one
should keep in mind some obvious differences in both the content of terms and
in social institutions. Thus, land or territory in the ancient texts should be taken
to represent resources in modern terminology, and distribution of land and
products is the equivalent of distribution of wealth and income, respectively.
Technology of production is not mentioned and is implicitly assumed to be
constant, but changes in technology can be easily introduced in the two models
presented above.

Plato and Aristotle are very much concerned with social justice and the happiness
of citizens as individuals and also as a totality which forms society. In modern
times it is implicitly assumed that higher income brings happiness or that it is
a precondition for achieving happiness. For these ancient writers, wealth is not
a precondition for a happy life. Of course, it should be high enough to allow
a temperate and generous life-style but happiness is almost synonymous with
virtuous action.

Population control is important for Plato and Aristotle as a means of achieving
equilibrium between limited land, i.e. fixed resources, and the production
needed for a comfortable standard of living. Today, with environmental problems
bringing the Earth to the brink of catastrophe, many writers ignore the effects
of overpopulation and population control is beyond their consideration. Many
modern writers seem to hold the naive belief that technology has all the answers
to the environmental and social problems and/or that population controls
interfere with the liberties and the free choices of individuals. At the same time

5 For a more detailed presentation of Aristotle’s model see Lianos (2016).
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they ignore the negative externalities of overpopulation and the limited capacity
of the planet to provide a good life for all.

Conclusion

The models of Plato and Aristotle presented above are not just part of the history
of ancient economic thought. They contain two important truths. First, social
harmony presupposes a certain relationship between the available resources
and the size of population. Second, that relationship requires communal
decision-making regarding the size of population and social controls enacted to
avoid overpopulation.

In Plato and Aristotle (and also in the Stoics, Cynics and Epicureans) the life-style
implied in their version of steady-state economies was a rational choice based
on their idea of the 'best life’. In modern writers the model of a steady-state
economy (and also the ideas of degrowth, agrowth, simpler life, green New Deal,
etc.) becomes a necessity if we wish to avoid the ecological catastrophe foreseen
by many. It is interesting to speculate that future generations, fearing universal
misfortune and even the extinction of the human race, may come to reconsider,
albeit possibly slowly and gradually, the approach taken to reproduction within
the wisdom of the ancient Greek philosophers.
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Herman Daly, founding figure of the discipline of Ecological Economics and
valued member of the Editorial Board of the JP&S, has died at the age of 84.

Kenneth Boulding once wryly observed: 'Anyone who believes that exponential
growth can go on forever in a finite world is either a madman or an economist.’
Herman Daly devoted his working life to building a saner economics. As one
of the first modern ecological economists, his lasting professional achievement
was the exposition and development of the notion of the steady-state economy
operating within planetary boundaries.

Herman's distinguished career included academic positions at Yale, Louisiana
State University, and latterly the University of Maryland. He also spent a period
(1988-1994) as Senior Economist in the Environment Department of the World
Bank where he helped develop policy guidelines for sustainable development.

In 1973 Daly edited the still-influential anthology Toward a Steady-State Economy
and, in 1989, he co-founded the academic journal Ecological Economics. In
that same year, he and John B. Cobb proposed an ecologically informed
alternative to gross domestic product (GDP) in their Index of Sustainable
Economic Welfare (ISEW).

Daly’s ecological economics stressed that the economy is a subsystem of the

Earth. As such, the economy cannot continue to grow without meeting physical
limits imposed by the natural world. In particular, through the work of Frederick
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Soddy and Nicholas Georgescu-Roegen (a mentor during his doctoral studies at
Vanderbilt University), Daly’s approach emphasised the role of the entropic flow
of materials and of solar energy — on which nearly all of life on Earth is dependent.
From this basis, he concluded that the growth of populations of human beings
and their physical stuff (homes, cars, factories, farms, domesticated animals,
power stations etc.) are limited by biophysical boundaries. A truly sustainable
economic system must operate within these fixed boundaries. Therefore, a large
portion of the ecosystem must be left free of human interference to provide a
low-entropy source of materials and energy, a high entropy waste sink and life-
support services to ourselves and other species. To be sustainable, the global
economy would not only have to be considerably smaller than it is currently, but
operate at a steady-state in terms of physical throughput.

Inevitably, Daly concluded, a sustainable economy necessitates a trade-off between
human population size and the level of per capita welfare. He confessed that he
was unable to specify the exact size of a sustainable population and standard of
living but observed ‘'we do know that it is not more people at a higher per capita
consumption’ (2018: 26). While acknowledging the relationship between economic
development and lower fertility, Daly rejected the notion of demographic transition
as some natural force that would automatically solve ‘the population problem’.
Indeed, he pointed out that, while demographic transition provided the politically
easiest route to lower fertility, if such development led to a globally higher per
capita consumption rate it would be environmentally ineffective.

As Peter Victor (2021) has observed, the influence of Daly’s Christian upbringing
on his ethics and worldview was evident in his work. Thus Daly’s case for a steady
state economy is not merely technical-ecological but ethical. Rejecting the value
neutrality and emphasis on preferences central to conventional economics, Daly
argued that decision-making elites are committed to economic growth not to
provide a good life for all, but to maximise the standard of resource consumption
for a small minority at the expense of future generations, the world’s poor and
other species.

Daly’s value driven, purposeful and integrated approach to social, economic and
environmental problems contrasted with what he saw as the morally nihilistic
‘metaphysical naturalism’ dominant in the intelligentsia: he observed that it
'is hard to imagine, under such a vision, from where the elite, or anyone else,
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would get the inspiration to care for Creation’ (2018: 31). For Daly, some notion of
intrinsic value was necessary to defining the objectives of the human enterprise
and our place in nature more generally. However, human welfare was central to
his thinking and while acknowledging narrow anthropocentrism as ultimately
contradictory and destructive of human interests, Daly was critical of what he
termed "absurdly strong sustainability’ and the notion of the inviolability of nature
(Daly, 1995). In a 2014 interview he commented:

We need to ask ourselves what real happiness is while improving our
sense of ethics. If we seek growth that exceeds resources, we will
create pain for ourselves. We once had plenty of forests and people
suffering from poverty; therefore, economic growth was meaningful.
The solution to poverty is not the redistribution of capital, but equal
growth. In this sense, it is reasonable for us to think about returning to
lifestyles of the past. (Daly, 2014)

In 1996 Herman Daly was the recipient of the Right Livelihood Award for 'defining
a path of ecological economics that integrates the key elements of ethics, quality
of life, environment and community’.
He also received a number of other awards for his work including:

¢ The Heineken Prize for Environmental Science

e The Leontief Prize

® The Medal of the Presidency of the Italian Republic

e The NCSE Lifetime Achievement Award

® The Blue Planet Prize of the Asahi Glass Foundation.

Herman's contribution to academia will ensure that he will be remembered
long after his death, but perhaps most importantly he will be remembered
by those who knew him as courteous and kind, generous with his time and
encouraging to others. In an interview published when receiving the Blue Planet
Prize, Herman said:

My dream is that everyone on the earth will strive for sustainability to
ensure that everyone can enjoy a happy life. (Daly, 2014)
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