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Abstract

he size of the world’s population has profound implications for demand for food, energy and resources, land

use change and greenhouse gas emissions. This study examines why most population projections have

underestimated world population growth, and the implications for actions required to achieve sustainable
societies. The main determinant of future population is
family size choices. Population projections by different
research groups embed different assumptions about drivers
of fertility decline. The common assumptions that fertility
decline is driven by economic betterment, urbanisation or
education levels are not well supported in historical
evidence. In contrast, voluntary family planning provision
and promotion achieved rapid fertility decline, even in
poor, rural and illiterate communities. Projections based on
education and income as drivers of fertility decline ignore
the reverse causation, that lowering fertility through family
planning interventions enabled economic advancement
and improved women’s education access. In recent
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decades, support for family planning has waned, and global fertility decline has decelerated as a result.
Projections calibrated across the decades of strong family planning support have not acknowledged this change
and are consequently underestimating global population growth. Scenarios used to model sustainable futures
have used overly optimistic population projections while inferring these outcomes will happen without targeted
measures to bring them about. Unless political will is rapidly restored for voluntary family planning programs, the
global population will almost certainly exceed 10 billion, rendering sustainable food security and a safe climate
unachievable.
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Demographic Delusions: World Population Growth Is Exceeding Most

Projections and Jeopardising Scenarios for Sustainable Futures

Introduction

When U.S. climate envoy John Kerry recently voiced his opinion that a global population of 10 billion would be

unsustainable, it was treated as highly controversial in the media [1]. Nevertheless, his assessment aligns with a number
of well-grounded scientific reports, discussed below. The controversy reflects a reluctance to see population growth as
problematic—a reluctance that has only deepened as evidence mounts that human impacts on Earth systems are
exceeding planetary limits.

Although studies mapping out sustainable futures depend on population projections, population is usually treated as
background context, not considering either the implications of the projections being inaccurate or the potential for
interventions to change population outcomes. This paper argues that population complacency is jeopardising the
possibility of avoiding calamitous levels of climate change and hunger.

Humanity’s impact on the environment is a product of the number of humans, their lifestyles, and the combination of
technologies, institutions, cultural and individual values, attitudes and behaviours that determine how those lifestyles are
achieved. This three-factor relationship is often represented in Ehrlich and Holdren’s famous IPAT equation: Impact =
Population x Affluence x Technology (in which “Affluence” corresponds to lifestyles, and “Technology” covers all of the
determinants of how lifestyles are achieved) [2]. Similarly, the Global Footprint Network assesses human impacts on the
biosphere as a product of population and per capita consumption of items derived from photosynthesis (including fossil
fuels), and compares this with the total biocapacity of land [3].

However, environmental impacts can only poorly be represented by any aggregate measure, whether IPAT’s invoked
or Global Footprint Network’s “global hectares”. Liebig’s Law of the Minimum teaches us that all aggregate
measures deceive [4]. Just as a plant’s deficiency of potassium cannot be compensated for by a surfeit of nitrogen, an
ecosystem’s loss of pollinators cannot be negated by an improvement in water supply. An intolerable deficiency or
excess of only one factor is all that is needed to bring the whole system down, whether that system is an organism, an
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ecosystem, a machine or a civilisation. In humanity’s case, the depletion of groundwater in the world’s major
breadbasket regions could be the stumbling block, no matter how successfully we decarbonise energy or clean up
pollution [5].

The concept of nine biophysical “planetary boundaries”, introduced by Rockstrom et al. (2009), goes some way toward
disaggregating these non-fungible impacts [6]. Raworth (2018) married this idea with the equally non-fungible basic
needs of humans, in the notion of “doughnut economics” [7]. This model poses a “floor” defined by the minimum
resource requirements to meet the basic needs of all people, and a “ceiling” defined by the maximum sustainable
impacts on each of the planetary boundaries, leaving a Goldilocks zone in between (the doughnut) defining a “safe and
just space” for humanity (Figure 1).

These useful conceptual models give us plenty of fronts on which to focus sustainability efforts, but can distract attention
from the human population as a fundamental multiplier of impact. The inference of doughnut economics is that
ecological limits are only breached by luxury consumption, well above basic needs. However, if there are so many
people that even meeting their basic needs exceeds environmental tolerances, there is no “safe and just space” for
humanity. This is evidently the situation in many locations where people are impoverished by resource scarcity, but is
also arguably the case for the entire planet [10], at least until we find better ways to meet our needs.
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Figure 1. Conceptual models of planetary boundaries. (a) The nine earth system boundaries proposed by the Stockholm Resilience Centre [8],
indicating the extent to which human impacts have exceeded safe levels for at least six of the nine. Creative Commons licence CC BY-NC-ND 3.0,
Credit: Azote for Stockholm Resilience Centre, based on analysis in Wang-Erlandsson et al., 2022 [9]. (b) Doughnut economics, defining a “safe
and just space for humanity” between the minimum provision of human needs (“social foundation”) and the maximum tolerance of planetary
biophysical boundaries (“ecological ceiling”). Source: Raworth (2018) [7].

This paper reviews the treatment of human population size in scenarios for sustainable futures, and critiques the
projections on which they are based. It reveals that overly optimistic projections are masking recalcitrant population
growth that heightens risks of making sustainable futures unachievable.

The Treatment of Population in Future Scenarios

Much has been written on the threat climate change poses to food and water security, but the role of population

growth, and the potential to influence future population growth, often goes unmentioned [11,12], even when the focus
is on reducing food demand [13,14]. Indeed, the population taboo is evident in the disappearance of population as a
focus in food security literature, from a central theme half a century ago to relatively rare today [15].

The relatively few studies that compare outcomes of differing population projections illustrate their profound impact on
outcomes. O’Neill et al. (2010) estimated the difference in projected greenhouse gas emissions between scenarios
assuming the UN’s medium population projection and those assuming the low projection, taking account of country-
specific emissions profiles and impacts of changing age structure, household size and urbanization. They concluded that
achieving the low population projection could provide 16-29% of the emissions reductions needed by 2050, and could
reduce energy demand by 37-41% by the end of the century [16]. Bajzelj et al. (2014) found that greenhouse gas
emissions from the food system were sensitive to population outcomes by a factor of 1.9, meaning that a 10% higher
population would result in 19% more emissions from the food system, assuming the same wealth and dietary
preferences [14]. The World Resources Institute’s study Creating a Sustainable Food Future found that achieving
replacement level fertility (around 2.1 children per woman) in sub-Saharan Africa by 2050 would spare an area of forest
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and savannah larger than Germany from conversion to cropland, and in doing so save 16 Gt of carbon dioxide
emissions [17]. Moreland and Smith (2012) found that a modest acceleration in contraceptive uptake in Ethiopia could
completely compensate for the anticipated impacts of climate change on food security in 2050 [18].

The regions most vulnerable to critical shortages of food and water tend to be those with high population densities and
growth rates. In these regions, population growth is a much greater driver of water and food insufficiency than climate
change. Modelling by Molotoks et al. (2020) found, “Although climate change scenarios had an effect on future crop
yields, population growth appeared to be the dominant driver of change in undernourishment prevalence [by 2050]”
[19]. Similarly, Gunasekara and co-workers (2013) concluded that small reductions in population growth could have
large effects on the numbers of people exposed to acute water stress [20]. Carter and Parker (2009) evaluated threats to
groundwater access in Africa, concluding, “The climate change impacts [on groundwater] are likely to be significant,
though uncertain in direction and magnitude, while the direct and indirect impacts of demographic change on both
water resources and water demand are not only known with far greater certainty, but are also likely to be much larger.
The combined effects of urban population growth, rising food demands and energy costs, and consequent demand for
fresh water represent real cause for alarm, and these dwarf the likely impacts of climate change on groundwater
resources, at least over the first half of the 21st century” [21], p. 676. Food and water scarcity are common triggers of
violent unrest [22].

There is no doubt that the current food system is over-reaching several planetary boundaries for sustainable impacts [23].
A study commissioned by The Lancet found current production and consumption patterns could sustainably provide a
balanced diet for only 3.4 billion people [24,25]. They concluded that global food systems could provide healthy diets
for up to 10 billion people by 2050 and remain within environmental boundaries, but it would take a global
transformation of production systems, while reducing food loss and waste by half and red meat consumption to about a
third of current levels globally—all formidable challenges with a low likelihood of achievement. At above a population
of 10 billion, even their highly optimistic measures would be insufficient.

If feeding 10 billion people sustainably is infeasible, it seems equally infeasible to limit global warming to below 2 °C in
the presence of 10 billion people. This is a conclusion drawn from a major study exploring the range of climate change
mitigation outcomes achievable under each of five “shared socioeconomic pathways” (SSPs) [26]. The SSPs are a set of
narratives describing alternative socio-economic trajectories for global development, and posing different challenges for
both mitigation of and adaptation to global warming. They serve to provide consistent baselines for comparing
alternative models [27]. Each SSP incorporates one of three population projections: a standard run used in SSP2 and
SSP4, a lower version in the more optimistic SSP1 and SSP5, and a high projection used in SSP3. These projections will
be discussed in more detail below. For now, we note that in SSP2 (the “middle of the road” scenario, assuming business-
as-usual), the world population peaks below 10 billion, while in SSP3, it surpasses 10 billion before 2050 and heads
towards 14 billion by the end of the century. Riahi and co-workers used six different “integrated assessment models”
(IAMes) to test the range of outcomes possible through mitigation actions under each SSP. They observed, “As a matter of
fact reaching the lowest target of 2.6 W/m2 from an SSP3 baseline was found infeasible across all IAM models” [26], p.
164. This target roughly corresponds with 2 °C of warming, according to the IPCC [28]. This outcome was not due to
profligate use of energy or luxury consumption: SSP3 is by far the poorest, least industrialised of the pathways. The main
problem was the infeasibility of reversing deforestation, due to increasing population pressure and demand for food.
Agricultural expansion is the largest driver of deforestation [29], and forest loss correlates closely with the increase in
rural populations [30].
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The IPCC’s most recent mitigation report acknowledged this finding, stating “high levels of global population growth ...
may render modelled pathways that limit warming to 2 °C (>67%) or lower infeasible” [28], p. 22. However, the lack of
further discussion infers that the risk of this happening is low. To assess this risk, we must look in detail at the projections
on which these analyses rely.

The United Nations Projections

The Population Division of the United Nations Department of Economic and Social Affairs (UNDESA) has been collating

global demographic data and publishing projections since 1952 [31]. The UN projections are the most commonly cited.
The projections are revised every two to three years and published under the title World Population Prospects (WPP)
[32].

Like most research groups, the UN uses a cohort component model, taking account of the numbers of people in each
age group, and their probability of dying or having a live birth, for each country or region. The art of projection lies in
how changes in age-specific fertility or mortality are anticipated. It is important to realise that past estimates are also
modelled to fill the gaps between infrequent and incomplete information from censuses and the “demographic and
health surveys” (DHS) undertaken intermittently in many less-developed countries with the help of the UN. Numbers
estimated for the recent past, in particular, have considerable uncertainty, and change from one revision to the next.

The UN publishes a range of projections, but its ‘medium fertility’ model represents its view of the most likely future. Its
probabilistic projections (Figure 2), first introduced in 2012, vary parameters in the model according to a statistical
distribution for each country separately, to build a picture of the likely variability [33]. As they are statistically
symmetrical around the medium-fertility projection, this then becomes the ‘median’ (that for which higher or lower
outcomes are equally likely). The ‘high fertility’ and ‘low fertility” projections are not realistic scenarios: they merely add
or subtract half a child per woman from the fertility of every country, compared with the medium variant. This is what is
known as a sensitivity analysis, posing the hypothetical, “How much difference would half a child per woman make?”
Thus, they do not show what would happen if fertility fell
happen if we were mistaken about current fertility and

it was really half a child higher or lower everywhere
(including low-fertility countries), but changed in the

slower or faster in high-fertility countries, but only what would

future exactly in parallel with the medium fertility
model (in practice, the higher or lower fertility is
ramped in over a decade or so, but this change is
hardly more realistic than an instant shift).

On release of the 2012 revision, director of the UN’s
Population Division, John Wilmoth, noted that recent
fertility falls had been smaller than expected, but the
projections continue to be on the same basis as
before. He concluded, “The medium-variant
projection is thus an expression of what should be
possible ... [it] could require additional substantial
efforts to make it possible.” (Emphasis in the original)
[35], p. 1.

TISGA/Essay/SD (E0201) November 2024/). N. O'Sullivan

12 13 14 15

10 11

Population (billion)
9

80% prediction interva
95% prediction interval
observed

=== +/-0.5 child

60 sample trajectories

median o

1950 1960 1970 1980 1990 2000 2010 2020 2030 2040 2050 2060 2070 2080 2090 2100

Figure 2. United Nations projections of world population, according to World
Population Prospects 2022. The “medium fertility” model is here labelled
“median”, while the “high fertility” and “low fertility” models are “+0.5 child”
and “-0.5 child”, respectively. Source: [34].
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This statement is the last time | have seen the UN Population Division or UNFPA state or infer that the medium fertility
projection is anything other than business-as-usual. Only a year later, the Population Division team described the
medium projection as the most likely “based on an implicit assumption of a continuation of existing policies” [36], p. 2.
It could be argued that the probabilistic projections brought a more fatalistic outlook, with the language of chance
displacing the language of choices. The UNFPA embodies this shift. Established in 1968 as the United Nations Fund for
Population Activities, it now prefers to be known as “the United Nations sexual and reproductive health agency.” Instead
of calling for “additional substantial efforts”, more recent statements from the UNFPA have denounced any concern
about population growth as “alarmist” and even claimed that past efforts aimed at lowering fertility were “ineffective and
even dangerous” [37].

The World Population Is Growing Faster than We Are Told

Commentary on the latest revision of UN population projections almost never refers to earlier versions. Consequently,

almost nobody is aware how consistently the UN has been underestimating global growth this century. Figure 3 shows
the world population as it was estimated in each revision of World Population Prospects (WPP) from 2010 to 2022. The
pink line connects each revision’s estimate of the current population, i.e., the mid-2010 population as estimated by
WPP2010 connected to the mid-2012 population as estimated by WPP2012, etc.

In blue dashed lines are the projected growths 8.0 1 . . .
anticipated in each of those revisions. With the __r Ezl);:gﬁizt;rrr:’i:‘eec;fciu:;i?:ig: pulation z. -
exception of 2019, where recent past estimates - 781
closely matched what was expected in 2017, each 5
new revision has concluded that growth since the 5 761
last update was greater than they anticipated. In .§
2012, 2015 and 2017, these upward revisions of %_ 747
current estimates resulted in an upward revision of g
the projected population throughout this century. In & 72
2019, when the estimate of current population =
closely matched its 2017 expectation, we might 7.0
have expected that the projection would stay the
6.8 : ; . . . .

same too. Instead, the UN anticipated faster future
fertility decline than previously and a lower
population in 2100 (down from 11.2 billion to 10.9

billion). At the time, | questioned the validity of this Figure 3. The world population as it was estimated in each revision of World

h 138] Population Prospects (WPP) from 2010 to 2022. The pink line connects each
change : revision’s estimate of the current population. Blue dashed lines are the
projected growths anticipated in each of those revisions, according to the
medium fertility model.

T
2010 2012 2014 2016 2018 2020 2022

Year

Now, WPP2022 tells us that, in mid-2022, there
were 21 million more humans than were anticipated
in 2019. The date for reaching 8 billion was brought forward to 15 November 2022—two and a half months earlier than
expected in 2019. This is despite 15 million extra deaths due to COVID-19 up to December 2021 according to the
WHO [39], and more millions in the first half of 2022. The pandemic was not anticipated in the 2019 figures; without it,
the population would have been above expectation by 36 million or more, in just three years. Compared with the 2010
projection, a shocking 177 million more people were present in mid-2022 than were expected. If we look back to the
2000 projection, the excess population is 253 million.
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Despite this, the new projection is for an even steeper deceleration into the future. Without a good explanation of why
the future will behave differently to the past, this simply defies logic. We often read that the world is adding around 80
million people per year. However, if we take the UN'’s estimate for the current population at the time of each issue (the
solid line in Figure 3), the average annual increment over this period is 90 million.

The UN’s rhetoric also seems to be increasingly keen to emphasise that “the pace of growth is slowing down” [34],
despite their data providing no evidence for this. Of course, the relative growth rate (percentage growth) has declined,
because this is the annual increment divided by the total population. As the total population doubled between 1975 and
2022, so the rate of growth halved. But the UN refers to a declining ‘pace’ of growth, misusing the word ‘pace’, which
rightly refers to the actual increment over a period of time. If you set out walking at one pace per second, your journey
has increased by 100% when you take the second step, 50% with the third, 33% with the fourth, 25% with the fifth,
etc., but your pace has not changed. The world has been adding around 80 million people per year for 50 years, and
(given the uncertainty of current estimates, as is
evident from Figure 3) we have no sound evidence

that this pace has slackened.
Despite all this, according to WPP2022, some 14
million fewer people were born between mid-2019 °
and mid-2022 than were anticipated in WPP2019. g,_
How can this be possible? By revising the past, so kS
[2]
that the extra people present are deemed to have 5 N
been born earlier. This allows the UN’s model to keep S 50 - WEP 2099 N \\E\
showing that, despite recalcitrant growth in the past, — wgﬁ 3813 AN \“\\:\\\

. . - NN
we are on the cusp of a steady decline. Figure 4 40 ] —— WPP2015 N \\\\\:\
shows the annual increment of global population . zVVEE gg}g N \\\-
published in each of the recent revisions. It shows 30 : : : AN
how the extra 36 million or more people have been 1980 2000 2020 2040 2060
spread over the past 30 years (i.e., the area between Year

the solid pink line and those below it). The figure . , , , , ,
. Figure 4. The annual increment of growth in world population, estimated (solid

shows the dramatic effect of the COVID-19-related lines) and projected (dashed lines) by each edition of UN World Population

deaths, but after the pandemic, the increment Prospects from 2010 to 2022.

resumes well below the previous (dark blue)

projection. This is despite the higher figures for the past and despite life expectancy resuming its previous upward trend.

That is to say, they do not anticipate a lasting impact of COVID-19 on deaths, so the lower future increments are due to

more rapid fertility decline, apparently based on wishful thinking.

Is it reasonable to project the future to diverge so dramatically from the recent past? A partial explanation is that we are
coming to the end of the second echo of the post-war baby-boom (in the 1950s to early 1960s, more babies in the
global north coincided with fewer infant deaths in the global south). The first echo, seen in Figure 4 as the peak around
1989, reflects those big cohorts of baby-boomers becoming parents. The children from that peak are parenting now but
the bulge is passing. However, while this explains the humps, it does not explain the revisions repeatedly pushing this
bulge out further: the UN’s model has always accounted for the size of cohorts entering parenthood. It seems the
anticipated decline is repeatedly eluding us. The only explanation for this is that the UN’s model has consistently over-
estimated fertility decline.
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Relatively few countries remain with very high
fertility, and they strongly influence future world
growth. Most are in sub-Saharan Africa. Africa alone
accounts for all of the increase in the UN’s projections
this century. The 2010 projection was the first to run
to 2100; earlier editions had ended in 2050, but a
long-run projection was published in 2004 [40]. In
Figure 5, projections for the world and for Africa are
shown for 2004, 2010 and 2017 (the last before the
unexplained recalibration of the model accelerating
future fertility decline).

Projecting Fertility Decline

In the UN’s model, the greatest predictor of the rate of
fertility decline is the level of fertility: the higher
fertility currently is, the faster it is expected to decline.
The model is calibrated on the real experience of

World:
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Figure 5. Population projections from the United Nations 2004, 2010 and 2017
revisions, showing that the dramatic rise in expected World population since
2004 (blue lines) is mainly due to revised estimates for Africa (pink lines).

countries in the past, and the ‘medium fertility’ model brings all countries toward the average pathway. This is illustrated
in Figure 6, where the “fertility transition’ (the shift from large families to small) sees countries migrate from the right to
the left area of the chart, at a speed indicated by their vertical position. All countries are assumed to continue their

fertility transition steadily until they reach below-replacement levels [41]. The model does not allow for any high fertility

country to remain recalcitrant (in the ‘pre-transition’ state indicated in Figure 6, with high fertility but a low rate of

change), despite its current high fertility indicating its past recalcitrance. It also does not allow for mid-transition stalls or

fertility rebounds.

Equally, the UN’s model does not allow for the
possibility of very fast fertility transitions, such as
were experienced by many countries under active
family planning programs in the 1970s to 1990s. No
role is acknowledged for interventions aimed at
lowering fertility. This reflects the change in the UN
position following the 1994 UN International
Conference on Population and Development in
Cairo. This watershed event is generally referred to in
population literature as the ICPD, or simply ‘Cairo’.
During the decade leading up to this meeting,
increasing concern was expressed about instances of
forced sterilisations and abortions, or coerced
acceptance of contraception, practiced in some
countries in the name of population control. Concern
focused on China’s one-child policy and India’s brief
period of forced vasectomies in the late 1970s. It
must be stressed that these were exceptions to the
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Figure 6. The relationship between each country’s total fertility rate (TFR,
average births per woman in her lifetime) and the rate of fertility decline (the
difference between the fertility five years before and after the indicated date), in
different time periods. Past estimates are marked by the country’s ISO two-letter
code; symbols are used for projected data. Projected fertility is given in
symbols. All data from WPP2022 [32].
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rule, as most countries implemented programs on a 1o
purely voluntary basis, and all international agencies

and donor governments, as well as statements from § 10 4
previous UN population conferences, emphasised f

that birth control should be voluntary. The Cairo § 08 1
consensus statement emphasised that family planning S 06
should elevate the reproductive health and rights of 7
individuals (especially women) and not place F 041
demographic targets above these priorities [42]. ';
However, it also acknowledged the impacts of 3 027
population growth on poverty and environmental § 0.0 4
damage, and affirmed the legitimacy of efforts to end g S

2022 projection
2015 projection

population growth. Nevertheless, the subsequent -0.2 :
position taken by the UNFPA has vilified all
demographic targets as inherently conflicting with
women’s reproductive rights [37,43].

TFR in the year 2032

Figure 7. The relationship between fertility and its rate of decrease, anticipated

in 2032 by medium fertility projections from WPP2022 (blue) and WPP2015
(orange). Countries are identified by their ISO two-letter code, as listed in WPP

In Figure 6, we can see that rapid fertility transitions 3]

were much more prevalent in 1977, during the

period of widespread support for voluntary family planning programs,
than in 2007, in the post-Cairo era. This change could explain the UN’s
persistent overestimation of fertility declines, if the model is calibrated
including the decades of active promotion of family planning, which is
not representative of recent decades, in which the emphasis is on
access to reproductive health services without encouragement of
smaller families.

Despite repeated over-estimation of fertility declines and continued
denunciation of any direct efforts intended to reduce birth rates, the
UN has recalibrated its model to expect more rapid fertility decline in
the future, rather than less rapid. This is evident in the steepness of the
decline in population increment in Figure 4. It is also evident in Figure
7, which shows the relationship between fertility in 2032 and its rate of
decline, as given in projections before and after this shift. The 2022
estimates (blue, identical to the blue symbols in Figure 6) follow a
higher regression line than the 2015 estimates (pink). The highest
fertility countries to the right are (with the exception of Niger)
acknowledged in the 2022 revision to be lagging well behind their
fertility decline anticipated in 2015, yet are expected to be reducing
fertility even faster (NE = Niger, CD = Democratic Republic of the
Congo, TD = Chad, SO = Somalia, ML = Mali, CF = Central African
Republic).
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growth. Data compare WPP2019 (brown) and WPP2022
(blue), and a ‘rolling current estimate’ (pink).
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The mismatch between the UN’s modelled fertility decline and reality is evident in Figure 8. This shows the reported
fertility rates for the 21 countries the UN expects will contribute most to future growth. Between them, according to
WPP2022, they will add 2.4 billion people by the time global population peaks in 2086. That is 97% of the total
expected increase in global population (other countries will also contribute substantially, but will be off-set by
population declines elsewhere.) Figure 8 shows their fertility change between 2019 and 2022, as projected by WPP2019
(using UN’s interpolated data) and as estimated by WPP2022. Countries are listed in order of their contribution to future
growth, from just over 300 million additional people in Nigeria to just under 50 million in Madagascar.

The “current” fertility line joins the 2019 fertility level that was reported in WPP2019 and the 2022 fertility level that was
reported in WPP2022. This might not be more correct than either revision but at least it is less influenced by the UN
model’s bias toward giving all high-fertility countries high rates of fertility decline, whether or not this is actually
happening. Of these 21 countries, 12 are reported to have a higher fertility in 2022 than was expected in the 2019
projection (i.e., the slope of the pink line is less than the slope of the brown line). Averaging across all 21, fertility is
higher than anticipated by 0.1 children per woman. This might not seem much, but it means half of the decline UN
demographers expected between 2019 and 2022 did not happen. Five countries (DR Congo, Sudan, Philippines,
Afghanistan and Mali) have a higher fertility in 2022 than they were believed to have in 2019 (i.e., the slope of the pink
line is upward). If true, they have gone backwards.

Of course, the 2022 revision has also revised these countries’ 2019 fertility upwards (blue lines in Figure 8) and
therefore shows a healthy fertility decline for each of them. We can only speculate whether the revised 2019 numbers
are due to new and better information, or are merely the products of a model that rigidly links rate of fertility decline
with level of fertility. The fact WPP2022 ascribes Afghanistan among the biggest fertility falls—and we all know why its
fertility is likely to have risen—suggests model-forcing. In any case, the data are showing more births and less fertility
decline happened over the past three years in these crucial countries than were anticipated in 2019. On these grounds,
the projected lower peak population in the 2022 revision is bewildering.

A few countries have had greater fertility decline than expected in 2019. Among the countries in Figure 8, India, Egypt
and Madagascar stand out. All have reinvigorated family planning services and public messaging about birth control in
the past few years, in an explicit effort to rein in population growth, e.g., [44,45,46], respectively. The Indian state of
Uttar Pradesh has been criticised for penalising parents of large families by not letting them stand for election to public
positions [471, but no other coercive measures are evident. Other countries (smaller than those in Figure 8) with greater
than anticipated fertility declines include Malawi and Rwanda, both having governments openly expressing concerns
about population growth and promoting family planning [48,49], respectively.

It would have been nice to see the UN draw attention to this relationship between more government concern about
population growth and more fertility decline. Instead, the UNFPA decried any expressed concern about population
growth as “alarmist” and efforts to reduce birth rates as “ineffective” [43].

Alternative Projections of Global Population

Several other research groups have published their own population projections. These include:

e The population component of the Shared Socioeconomic Pathways mentioned above, developed for climate change
modelling under the IPCC [50]. These projections were developed by the Wittgenstein Centre for Demography and
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Global Human Capital in Austria. The SSP projections originally had a base year of 2010, while the 2018 revision
(“version 2”) has a base year of 2015 [51].

* The Institute for Health Metrics and Evaluation (IHME), based at the University of Washington. Their projections
were developed as part of their Global Burden of Disease project [52].

e The Earth4All project, including members of the Potsdam Institute for Climate Impact Research, Stockholm
Resilience Centre and the Bl Norwegian Business School [53]. The population modelling is part of a larger exercise
in mapping out a sustainable future for humanity. The project is sponsored by the Club of Rome, as a follow-up to its
famous 1972 Limits to Growth study, featuring MIT’s then-groundbreaking Earth3 model [54]. Earth4All is a creative
extension of Earth4, intended to be Earth3’s successor.

These projections of world population are compared in Figure 9. The standard run (business-as-usual case) for both SSPs
and IHME are similar, peaking below 10 billion. Until the UN’s 2022 revision (which is argued above to be unjustified in
lowering its estimates for the latter part of this century), these projections both fell below the UN’s 95% probability
range. Now, they would be considered to be between five and fifteen percent likely, according to WPP2022. Both
groups have published lower and higher projections, deemed to correspond with policies more or less favourable to
extending education and contraception access to the world’s women. SSP1 and IHME’s “fastest met needs” scenario
resemble the UN’s “low fertility” projection—an outcome considered by the UN to have near zero likelihood. Both offer
only one scenario higher than the standard, nearly as high as the UN’s “high fertility” projection, leaving a wide gap of
unexplored territory in between.

Remarkably, Earth4All’s business-as-usual projection T T Climate
14 T _ mitigation
(labelled TLTL, for “too little, too late”) also resembles | = infeasible
. o . & 121 :
the UN’s “low fertility” projection, peaking below 9 2 Sustainable
a1y . = _00 s_ysems
billion. Absurdly, Earth4All says of TLTL, “This Z 10 A infeasible
scenario represents ‘decision-making as usual” [53],  § | Sucoessiul
o crpe o © itigati
p. 18. Itis difficult to judge whether Earth4All’s 3 scanarios
. . . . Q B
authors are dismissive of the role of population g °©
. . . . . e
growth in achieving a sustainable society because T 4
their model yielded such a low projection, or if their = )
model yielded such a low projection because they
set out to be dismissive of population growth. 0 ' ' ; ; -
2000 2020 2040 2060 2080 2100
. . o Year
Comparing the fertility data from these projections
. . . e Historical population ——— SSP1 == IHME reference
with fertility trends to date challenges their =3 UN probabilstic 95% range ——— SSP2 (standard) —-— IHME slower met needs
. - L e UN high fertility SSP3 —-—  IHME faster met needs
credibility. As an example, Figure 10 givesTFR ...t UN medium fertiity — — E4ATLTL  —-— IHME fastest met needs
----- UN low fertility —— — E4A-GL —-=— |HME SDGs achieved

projections for the Democratic Republic of the
Congo. DR Congo is projected to be the second Figure 9. Projections of world population by the UN, Wittgenstein Centre (SSPs)
biggest contributor to future world population growth 'HME and Earth4All. Data sources: 32,55,56,571.

after Nigeria. In Figure 10, the rolling estimate is the

fertility reported in each UN revision, five years prior to the revision date (i.e., the 2000-2005 fertility cited in 2010,
2005-2010 fertility cited in 2012, 2010-2015 fertility cited in 2017 and 2017 fertility cited in 2022). This lag minimises
the influence of the model’s assumption of rapid fertility decline since the last survey on its estimate of current fertility.
The chart illustrates how the UN projections have shifted to the right in response to TFR failing to fall in the way the

previous projection anticipated, and yet each revision continues to project fertility decline as fast as before, if not faster.

TJSGA/Essay/SD (E0201) November 2024/). N. O’Sullivan "



Demographic Delusions: World Population Growth Is Exceeding Most

Projections and Jeopardising Scenarios for Sustainable Futures

12
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Drivers of Fertility Decline Year

These four research groups differ in their assumptions Figure 10. Total fertility rate in DR Congo anticipated in 2010, 2015 and 2022

. - . . revisions of UN’s projections, and in the SSP (version 2) and IHME scenarios.
about drivers of fertility decline. As mentioned above, The red line connects the estimated actual fertility given in each UN revision,

the UN uses current fertility as the main determinant of five years before the revision date.

the rate of decline. This approach treats the fertility transition as an autonomous process which, once started, proceeds to
completion regardless of socioeconomic circumstances. It is consistent with the hypothesis that a reduction in infant
mortality triggers a subsequently autonomous transition [59]. However, in today’s high-fertility countries, infant mortality
is already far lower than it was during fertility transitions in the early adopters of family planning. The argument that
parents feel the need to have 8-10 children to offset the chance of losing some lacks potency when the national average

would see them lose f than one in 10.

The Wittgenstein Centre and IHME place an emphasis on female education. IHME relates completed fertility at age 45
with education attainment at age 25, arguing that completed fertility is a more robust measure than TFR [52]. However,
the lag involved means that the calibration period for education ended twenty years before the projections begin.

The Wittgenstein Centre’s calibration is less transparent as it eschews “statistical extrapolation” in favour of “substantive
reasoning and assessments of alternative arguments” [60], elsewhere referred to as “expert-argument based projections”
[51]. The apparent rationale is that the future can be expected to behave differently to the past. However, in the 2018
update, their experts seem to have taken no lessons from the mismatch between the first edition of SSP2 and the past
decade’s reality. The narrative infers fertility decline is driven by investments in education and health, fuelled by
economic development [51,61], but in practice, the high and low projections are much like the UN’s, simply adding or
subtracting fertility relative to SSP2.

In the Earth4All model, its creators explain, “birth rates are explicitly and causally modelled as a function of GDP per
person, depicting a negative correlation between income and fertility rate. ... In this context, GDP per person is to be
understood as a proxy for a number of key factors, such as female education, access to contraceptives and socio-
economic mobility” [53].

None of the research groups include any role for policies and programs intended to modify family size preferences. This
is despite family planning program efforts historically accounting for the greatest share of variation in fertility decline
between countries, with education and wealth having only a weak influence, if any [62]. Bongaarts and Hardee (2019)
found that the strength of family planning programs was the dominant predictor of contraception use in sub-Saharan
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Africa, while female education had little effect where 70
family planning efforts were weak (Figure 11) [63].

c
They found no significant effects of GNI per capita, "%60
percent urban or child mortality. Psaki et al. (2019) & 39
similarly found only small impacts of education [64]. § 40
In contrast, where family planning programs are able to £ 20 Moderate FP
overcome the barriers preventing women from using 'g programs
effective contraception, differences in fertility between 2 20
educated and illiterate women largely disappear [65]. 2 10 Weak/no FP

programs

. . . 0 &

Voluntary family Plannlng programs were implemented 0 ) a 6 8 10 12
by many developing country governments and NGOs Mean year of schooling of women aged 20-39
during the 1970s and 1980s. They combined the
delivery of reproductive health services with the Figure 11. Contraceptive prevalence by mean years of schooling in 24 sub-

. . . Saharan countries, 1970-2015. The size of circles indicates the country’s
promotion of contraceptive methods, small families score for family planning program strength. Source: Bongaarts and Hardee
and child spacing as well as addressing other barriers ~ (2019) [63].

to uptake such as child marriage.

However, following the UN’s International Conference on Population and Development in 1994, the emphasis shifted to
meeting women’s expressed desires for contraception regardless of their family size preferences. The new rhetoric
declares (contradicting historical evidence [66]) that all attention to population outcomes abetted coercive measures
contravening individual rights, typified by China’s one-child policy, and were conducted “without heed to people’s
reproductive aspirations, their health, or the health of their children.” [67], p. 223, while being “ineffective” [37] in
reducing births, empowering women or promoting development. Stanley Johnson, a member of the UK delegation at
Cairo, presciently reflected, “It remained to be seen to what extent the new paradigm, which effectively dethroned
demographic objectives in favour of other social policy goals, would be capable of generating the resources necessary
for the attainment of those goals” [68], p. 188. His concern was well founded. From the mid-1990s, funding for family
planning programs plummeted [69], fertility declines slowed, stalled or rebounded [70], absolute numbers (if not
percentages) of women with an unmet need for contraception increased [71] and population projections for African
countries shifted sharply upward [72].

Inattention to the role of family planning promotion could explain the UN model’s underestimations of global growth
since 2000. Similarly, by focusing on women over 45 who completed their schooling before the mid-1990s, IHME’s
model calibrates during the decades of strong family planning promotion, a condition not present in the projection
period to date.

While the correlations between fertility and its purported drivers are real, none of the research groups acknowledge any
reverse causation. In each case, fertility decline is seen to be the dependent factor, not a driver in improving infant
survival, education outcomes or economic development. Yet, reverse causation is well documented. Infant survival is
among the first and greatest impacts of any extension of reproductive health services, and family planning programs tend
to reduce the most risky pregnancies, including closely spaced births and those in young teenagers and older women.
Hence, there is little wonder that a correlation exists.
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There are many plausible causal influences of education on fertility outcomes, but evidence for each is inconsistent,
with effects often small and context-dependent [73,74,75,76]. The literature does not support a strong, generalizable,
causal relationship such as the IHME and Wittgenstein Centre models assume.

Where rapid fertility transitions have occurred, changing fertility within education levels accounts for most of the
change, with a relatively small contribution from change in proportions of women with higher education attainment
[77,78]. The same is true for the slower transitions in sub-Saharan Africa for increasing contraception use [79] and
fertility decline [80]. Diamond et al. (1999) noted synergy between education and family planning programs, suggesting
a little education helped women understand family planning messaging and access services [81]. Cleland (2002)
suggested the experience of institutionalised schooling might confer greater confidence in interacting with health
institutions [75]. Little if any effect of education has been observed on desired family size [75,80].

Almost none of the literature relating education to fertility considers the reverse causation, rather presuming education
explains differences in fertility [74,82]. Eloundou-Enyegue (1999) identifies reverse causation as an area needing greater
research, but in the two intervening decades, little has emerged [83]. She mentions only the effect of a girl’s fertility on
her own education (discontinuation due to pregnancy) but not the many other potential channels within households and
across communities and generations. The effect of family planning promotion on adolescent pregnancy is certainly an
important factor: even in the USA, a program providing free contraception for youth significantly reduced female non-
completion of high school [84]. Larger families might be less likely to send girls to school, either because of competing
resources [85,86,87,88] or household duties including care of younger siblings [89]. At the societal level, slower growth
in cohorts of children eases the challenge of building, staffing and provisioning additional school capacity [90]. As
smaller cohorts enter labour markets, improved employment prospects might also motivate greater educational efforts
from both parents and students. These society-level effects are not measured in household-level studies of impacts of
sibsize [91]. Whichever factors dominate, rapid
fertility transitions have occurred in countries with
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fertility greater than two). This analysis finds no influence of national income levels on rates of fertility decline. In
contrast, Figure 12b relates the change in GDP per capita to the level of fertility at the beginning of the period. It
unequivocally shows that high fertility strongly impedes economic advancement. Where fertility has remained above
four children per woman, few countries have sustained any economic betterment. The outliers in the top-right region of
the chart are all Middle East oil states. Economic growth tended to take off after TFR fell below three.

Living Sustainably with Dignity for All

On the basis of the evidence reviewed above, the world population is on track to exceed 10 billion, outside the

bounds of scenarios capable of peaceful transitions to sustainable food security and successful climate
stabilisation. Yet, even this figure is irrespective of persistent poverty. To achieve even modest modern lifestyles for
all the world’s people, much greater consumption of energy and resources per person is needed. Consequently,
the sustainable population is much lower.

Assuming decent living standards, most estimates of Earth’s carrying capacity range from 2 billion to 3.5 billion. Daily et
al. (1994) calculated 2 billion based on providing energy at a rate of 3 kW per person [95]. Pimentel et al. (2010)
estimated that a European standard of living could be sustained for around 2 billion people, based on land resources
needed for food and renewable energy [96]. A reduction in meat consumption could conceivably raise this estimate.
Tucker (2019) estimated 3 billion [97]. Lianos and Pseiridis (2016) defined sustainable welfare at a European average per
capita product of $11,000 and used Ecological Footprint to estimate the proportion of current Gross World Product
(GWP) that is sustainable, arriving at a sustainable population of 3.1 billion [98]. Dasgupta et al. (2021) take a similar
approach, but define the target living standard at $20,000 per year, a level at which measures of happiness reach a
plateau, and calculate a sustainable population of 3.3 billion [99]. In 2019, Dasgupta considered the potential future
costs of diminished biospheric capacity and a range of rationales for discounting the interests of future generations,
concluding that a sustainable population is likely to lie in the range of 0.5 to 5 billion [100]. None of these studies factor
in the interests of other species, and whether a proportion of resources that are potentially useful to humans should be
set aside to conserve ecosystems and biodiversity [101], although Dasgupta (2019) discusses this caveat [100].

Clearly, then, the world population must not only stop growing but undertake a long, steady contraction in order to
allow all people to escape poverty and achieve wellbeing. The above studies do not exhaust all possibilities for
technological and behavioural improvements, to allow the same wellbeing to be achieved at lower levels of resource
and energy consumption. However, equally, they do not account for the dependence of modern lifestyles and global
food production on non-renewable resources that are becoming increasingly scarce [102], nor the increased demands
for certain mineral resources needed to shift from fossil fuelled energy to renewables [103]. They also do not consider
how much of Earth’s productive capacity might be degraded during the period of overshoot, before sustainability is
restored. Sustainable prosperity might require a population at the lower end of the range of above estimates, rather than
the higher end.

In contrast to these studies, Earth4All asserts, “If one assumes low and very equally distributed material consumption per
person, then there seems to be room on Earth for more people, not fewer. ... Or, put even more concisely: humanity’s
main problem is distribution rather than population” [53], p. 34. Yet, even their radical Giant Leap scenario continues to
exceed planetary boundaries for global warming, biodiversity loss and land use change through to 2100, while nutrient
overloading of ecosystems is only avoided by assuming radical reductions in fertiliser use will not affect global food
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production. Dasgupta et al. (2021) demonstrate that redistribution must increase average ecological footprint per capita,
not decrease it, because resource use increases more sharply from poverty to modest incomes than from modest to high
incomes [99].

In this light, the widespread consternation about low birth rates, e.g., [104,105], appears a folly. Total fertility rates
between 1.2 and 1.5 children per woman should be welcomed. Even lower rates are unlikely to be universal, so the few
countries in which they occur can use modest rates of immigration to moderate their population descent. Even at these
rates, it would take over a century to reach sustainable prosperity.

Population decline goes hand in hand with an older age profile, with the largest cohorts of people in their 60s and
70s. An enormous amount of literature has emerged in the past two decades decrying demographic ageing as an
economic disaster. Yet countries that have been in the ageing phase, with shrinking proportions of working-age
people, for more than two decades, have not encountered any contraction of the workforce or tax revenues as a
result [106]. Instead of fewer workers, these countries have seen workforce participation rise and unemployment
fall in response to labour market tightening. These predictable adjustments of the labour market are not factored
into the models that predict worker shortages. As Turner (2018) explains, “in a world of radical automation
potential, which threatens low wage growth and rising inequality, a rapidly growing workforce is neither necessary
nor beneficial, and a slightly contracting supply of workers may create useful incentives to improve productivity
and support real wage growth” [107].

National expenditure on healthcare and pensions will rise but will be off-set by lower expenditure on infrastructure and
education [106]. For many countries, reduced import-dependence for food and energy would further benefit the
economy. The decades it takes for the age structure to shift is plenty of time to adapt, whether that includes later
retirement, shifting the balance between public pensions and private savings, adjusting tax levels or greater controls on
pharmaceutical pricing, to name a few options. Overall, the benefits of population decline are likely to outweigh the
disbenefits [108,109,110].

Conclusions

Unijustifiably low projections of global population growth create a culture of complaisance and even antagonism
against efforts to reduce birth rates. The public is told that population growth will end well within manageable limits,
when we are already overburdening planetary systems [111] and on track to exceed the world’s sustainable capacity
under even the most radical implementation of sustainability measures [25,26]. We are told that fertility rates are falling
rapidly when they have all but stalled globally [70]. We are told that voluntary family planning efforts were ineffective
when they were stunningly effective, not only in changing fertility behaviours of families, even in poor, illiterate, rural
settings, but also in triggering a virtuous cycle of economic, social and environmental betterment [65,69,90,112].

A 1992 UNICEF report said, “Family planning could bring more benefit to more people at less cost than any other single
technology now available to the human race” [113], p. 58. It is no panacea for the environmental crises our crowded
world now suffers, but it is an indispensable ingredient in any sustainable future.

It is an extraordinary tragedy that the global community shuns this opportunity, on the grounds that we are defending the
poor from abominations like China’s one-child policy, instead of championing the great family planning successes such
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as Thailand and Iran. Instead of emulating these successes, the high-fertility countries in Africa and elsewhere are being
served an insipid and ineffectual reproductive health agenda, in denial of the harms wrought by population growth. It is
supposedly centring women'’s rights but effectively impedes women'’s emancipation through lack of funding and political
will for the services they need to avoid unwanted pregnancies, and through lack of a clear motive to challenge the
patriarchal cultures that limit women’s roles to motherhood.

Population projections, like all complex modelling exercises, are rarely questioned because their details are difficult for
the average person to fathom. However, models are only as good as their assumptions and data. The current crop of
global population projections embeds the myth that rapid fertility decline can be achieved through indirect
socioeconomic drivers, together with the myth that direct promotion of contraception and small families is ineffective
and incompatible with human rights.

Lulled by these fantasies, plans for achieving sustainable futures exclude population measures. An integrated
approach is needed across the environmental and social justice agendas, which acknowledges the essential role of
rapid population stabilisation in climate change mitigation, biodiversity protection, poverty reduction, food
security and world peace [114]. Unless we take a more proactive approach to ending population growth very
soon, we will miss our last chance to avoid a hungry, hothouse world.
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< About Jus Semper: The Jus Semper Global Alliance aims to contribute to achieving a sustainable ethos of social justice in the world,
where all communities live in truly democratic environments that provide full enjoyment of human rights and sustainable living standards in
accordance with human dignity. To accomplish this, it contributes to the liberalisation of the democratic institutions of society that have
been captured by the owners of the market. With that purpose, it is devoted to research and analysis to provoke the awareness and critical
thinking to generate ideas for a transformative vision to materialise the truly democratic and sustainable paradigm of People and Planet and
NOT of the market.
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