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THE CHALLENGE OF WORLD POPULATION DECLINE  

A. BACKGROUND  

Prior to the 18th century human populations were generally characterized by high rates of both fertility and 

mortality, and grew very slowly.  With the advent of the industrial revolution human populations began what 

demographers now call the demographic transition.  Mortality began to decline while fertility remained high, and 

populations grew.  After some period, fertility would also begin to decline and populations would grow more 

slowly.  ΨCompletedΩ demographic transitions were expected to be characterized by both low fertility and low 

mortality, and once more by little or no population growth. See ATTACHMENT 1. By the early 20th century many 

European countries and several East Asian countries were in what appeared to be the later or even final stages of 

their demographic transitions.1  

The global economic and military tumult of the 1930s-1940s generated sharp fertility declines. With the end of 

World War II and a global commitment to economic development much of the world experienced dramatic 

population growth, driven by both mortality decline and fertility boom.  Much of this growth occurred in the 

Global South as these developing countries entered the initial stages of their demographic transitions.  By the mid-

1960s concerns were being raised, mostly in the Global North, about the dangers of Ψoverpopulation.Ω 2 3 

By the mid-1970s and early 1980s, however, fertility rates in many countries, developed and developing alike, had 

not only peaked and begun to decline, but were declining to below the level at which they balanced mortality 

rates.  This replacement rate fertility (RRF) is currently commonly taken to be ~ 2.1 children per woman over the 

course of her reproductive lifetime. If fertility remains below this replacement rate, population will first grow more 

slowly, then come to a halt, and then begin an absolute decline.4 This widespread fall to below the replacement 

rate of 2.1 babies/woman was unexpected, and its persistence below 2.1 was so striking that it was given a name, 

the second demographic transition. See again ATTACHMENT 1. 5  

Through the late 1980s and early 1990s populations of all but a handful of countries continued to grow, albeit at 

decreasing rates, and concerns about providing for these larger populations remained the focus of public concern. 

Most demographers held to a rough consensus that world population would peak at about 11-13 billion in or 

around 2100, and then stabilize near that level indefinitely.6   

By the late 1990s, however, an increasing number of large countries ς e.g. Germany, Italy, Russia - had begun the 

transition into absolute population decline, and for many more countries ς e.g. Japan, Spain, Poland - the dates at 

which absolute decline was forecast to begin had shrunken to within a few decades.  Fertility rates did not show 

clear signs of stabilizing at 2.1.  Some dŜƳƻƎǊŀǇƘŜǊǎ ōŜƎŀƴ ǘƻ ǿŀǊƴ ƻŦ ŀ ŎƻƳƛƴƎ άōƛǊǘƘ ŘŜŀǊǘƘέ ƻǊ άbaby ōǳǎǘΦέ 7    

By 2020, 89 countries had TFRs below 2.1, 34 of these were below 1.6, and some 23 countries were already in a 

state of absolute population decline. A growing number of demographers were predicting that world population 

could peak somewhere near 9-10 billion sometime between 2050-75 and begin to decline rather than stabilize at 

that level.  Most demographers acknowledged puzzlement as to how long that decline might continue and how 

low it might go. Academic and media attention had by now mostly shifted from concern about overpopulation to 

concern about global population decline. See ATTACHMENT 2 for an overview of the history of fertility decline 

over the period 1950-2020.8 9 10 

In Section B, following, I consider reasons given for this dramatic change in our population prospects.  In Section C 

I look at economic and socio-political impacts of population decline. Section D reviews evidence that in some 

countries population has ceased to decline and in others is once more showing positive growth. Section E reviews 

policies and programs that have been or might be adopted by countries wishing to stop population decline and 

foster positive population growth. In Section F I use a cohort component population projection model to construct 

and evaluate scenarios of very low total fertility rates over a 350-year time horizon.  Section G concludes.  
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B. WHAT ACCOUNTS FOR THE DRAMATIC TRANSITION FROM A 19TH - 20TH CENTURY WORLD OF 

POPULATION GROWTH TO A 21ST CENTURY WORLD OF POPULATION DECLINE?  

Natural populations will tend to grow when the total fertility rate (TFR) is greater than the replacement rate of 2.1 

births per woman over the course of her reproductive lifetime, and to decline when the TFR is less than 2.1.11 12  

The trajectory of world population change from one of growth to one of pending decline has largely been 

generated by a steady decline in the TFR. Why have fertility rates been declining?  Conditions and developments 

commonly associated with declining fertility include:   

¶ Industrialization and the move from agricultural to urban life and vocations.  

¶ More and better education, especially for women. 13 

¶ Greater workforce participation by women. 

¶ Greater access to reproductive healthcare, including access to contraceptives and other means of  

family planning, especially by and for women. 

¶ The adoption in most developing countries of prohibitions on child marriage, forced marriage, bride price and 

child labor, all of which are associated with larger families. 

¶ New social norms that de-stigmatize small families. 

¶ New practices and norms that offer and allow personal fulfillment other than through parenthood. 

Most of these conditions are generally considered to be beneficial across most societies and cultures, quite apart 

from their impact on fertility.  Other conditions and developments also discourage larger families, but are not 

generally considered beneficial.  These include:  

¶ The high and increasing direct costs of raising and educating a child. 

¶ The high and increasing opportunity costs, especially for women, of raising and educating a child.14 15 

¶ The challenges encountered when seeking to balance a family life, a work life and a personal life. 

¶ High and rising levels of student debt, which tend to at least delay a ǿƻƳŀƴΩǎ time of first birth.16   

¶ The particular challenges faced by working women confronting strong traditionalist gender role norms both 

in the workplace and at home, especially regarding child-rearing, household management and eldercare.17 18   

Still other conditions and developments involve social, psychological, political and spiritual/religious challenges 

that are evaluated by different people in different ways, but which on balance tend to discourage larger families 

and in some cases perhaps even childbearing itself.  These include:  

¶ The decreasing percentage of people who marry, the later age at which they marry, and the later age   

     at which a first child is born.19   

¶ The decline in many countries of religious faith and practice. Participation in a religious community  

 brings with it strong emotive, normative and material support for families, including large families.20 21 

¶ The decline in some countries of a sense of national identification and purpose that can leave young  

adults and others lacking a larger community that can motivate and support strong family formation. 

¶ The fact that most migrants move from high-fertility countries to lower-fertility countries, and that most of 

these migrants and their children eventually come to share the lower fertility norms of their host country.22    

¶ ¢ƘŜ ƛƴǘŜƴǎƛŦƛŎŀǘƛƻƴ ƻŦ ŎŀǊŜŜǊƛǎƳ ǎǳŎƘ ǘƘŀǘ ƻƴŜΩǎ ŎŀǊŜŜǊ ŀƴŘ ŎŀǊŜŜǊ ǎǳŎŎŜǎǎΣ ǊŀǘƘŜǊ ǘƘŀƴ ƻƴŜΩǎ ŦŀƳƛƭȅΣ becomes 

the primary locus of identity, purpose and meaning. 

¶ The global spread and dominance of consumerist techno-capitalism, which creates new competitive  

 ƘƛŜǊŀǊŎƘƛŜǎ άǘƘŀǘ ǎǘŀǘǳǎ-ŎƻƴǎŎƛƻǳǎ ǇŜƻǇƭŜ ǊŜǎǇƻƴŘ ǘƻ ōȅ ŘŜƭŀȅƛƴƎ ǇŀǊŜƴǘƘƻƻŘ ŀƴŘ ƘŀǾƛƴƎ ŦŜǿŜǊ ƪƛŘǎΦέ 23 

¶ Tentativeness or indecision regarding sex and gender identification and roles to a degree that could make  

 pair-bonding of the sort needed to commit to and successfully nurture a family difficult. 

¶ Societal conflict, turbulence and precarity of a degree that makes planning for the future, including  

 planning for a family, both objectively and subjectively difficult. 24 
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¶ In some ŎƛǊŎƭŜǎ ŀ ŎŜƭŜōǊŀǘƛƻƴ ƻŦ ŀǘƻƳƛǎǘƛŎ ƛƴŘƛǾƛŘǳŀƭƛǎƳ ŀƴŘ ƻŦ άǎŜƭŦ-ŀŎǘǳŀƭƛȊŀǘƛƻƴέ ŀǎ ǇǊƻǇŜǊƭȅ ǘƘŜ  

apex of aspiration.25  

¶ In some circles a revived aesthetic/hedonistic ǎƻŎƛŀƭ ŀŦŦƛǊƳŀǘƛƻƴ ƻŦ ǘƘŜ άŎƘƛƭŘ-ŦǊŜŜ ƭƛŦŜΦέ  

¶ A decision by some young women and men to forego parenthood so as to 

    a) avoid transmitting an undesired medical or other heritable condition to another generation,   

    b) avoid contributing to ecological or societal overload,  

    c) avoid bringing an innocent child into a world of suffering, and/or  

    d) allow themselves to commit their lives most fully to the cause of building a better world. 26 27 28 29 

In 2011 British scholar Ann Buchanan put the question of why women were having fewer babies to the members 

of Mumsnet.com, a several million member UK online network. Buchanan and colleagues summarized and 

narrativized the ŦƭƻƻŘ ƻŦ ǊŜǎǇƻƴǎŜǎ ƛƴǘƻ ǿƘŀǘ ǘƘŜȅ ŎŀƭƭŜŘ ǘƘŜ άŦƛǾŜ /ΩǎέΥ 

άContraception is available to them.  As a result, they have more Choice on how to lead their lives.  With 

increasing education, this has opened up the possibility of rewarding Careers. These mothers have had 

children but the barriers to having more are the comparative Cost of providing for children and the 

availability and expense of paying for ChildcareΦέ  (Buchanan and Rotkirch 2013 p 305).30    

Some authors assert that growing economic inequality discourages parenthood by making many people feel 

unable to realistically aspire to the material standards now presented as necessary to successfully support a family, 

and especially a large family.31  

Some authors identify the adoption of post-modern values, and in particular those regarding marriage and sexual 

behavior, as primary drivers of the aforementioned second demographic transition that pushes and pulls fertility 

rates below, and perhaps irreversibly below, replacement level. 32  

Other authors trace the decline of fertility rates to the decline not only of marriage rates but of the desire for 

intimate relationships in the first place. They attribute this decline to, among other things, increasingly widespread 

anxiety disorders, greater psychological frailty, widely prevalent hormonal imbalances, higher rates of depression 

and the use of antidepressants, helicopter parenting that infantilizes adult children, compulsive use of digital and 

other stimulants that deaden the desire for intimacy, and the frenetic, fragmenting, unceasing cacophony that 

people are subjected to via their immersion in screen culture in general. 33 34  

Some authors go so far as to indict modernity as a whole, considered in both its welcome and unwelcome aspects, 

as structurally anti-familial and anti-natal.35 36 37  

Significant positive ŎƻǊǊŜƭŀǘƛƻƴǎ ƘŀǾŜ ōŜŜƴ ŦƻǳƴŘ ōŜǘǿŜŜƴ ǿƻƳŜƴΩǎ ŘŜǎƛǊŜŘ ŦŜǊǘƛƭƛǘȅ ǊŀǘŜǎ ŀƴŘ their actual, 

achieved fertility rates, across countries and over time. Some authors take this seemingly unremarkable 

correlation to suggest that the historic decline in TFR reflects a genuine decline in the number of children desired 

by many women, and less so the presence of objective impediments or the lack of supportive policies.38    

Many human behavioral scientists argue that a full understanding of fertility decline will need to incorporate, 

perhaps foundationally, insights from evolutionary psychology and evolutionary anthropology. However, 

contemporary theories of evolutionary psychology predict that as individuals, lineages and societies become 

wealthier, fertility will increase, which is precisely the opposite of what we observe, now and over at least the past  

century. See DN 39 and related comments further on. 39  

Douthat (2020) offers a summary explication of the causes of fertility decline as a complex feedback loop that 

connects many of the elements just noted: 

άΧ ǘƘŜ ǊƛŎƘ ǎƻŎƛŜǘȅ ŎǊŜŀǘŜǎ ƛƴŎŜƴǘƛǾŜǎ ǘƻ ǎŜǘ ŀǎƛŘŜ ŦŀƛǘƘΩǎ ŀŘƳƻƴƛǘƛƻƴǎΣ ǿƘƛŎƘ ƻǊƛŜƴǘǎ ƛǘǎ ŎǳƭǘǳǊŜ ƳƻǊŜ 

toward immediate material pleasures, which makes its inhabitants less likely to have children, which 

weakens the communal transmission belt for religious traditions, which pushes the society further along 

https://www.mumsnet.com/
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the materialist-individualist pathΧ and at a certain point you end up, well, here, with unparalleled 

ǇǊƻǎǇŜǊƛǘȅ ƧƻƛƴŜŘ ǘƻ ǎŜŜƳƛƴƎƭȅ ƛǊǊŜǎƛǎǘƛōƭŜ ŘŜƳƻƎǊŀǇƘƛŎ ŘŜŎƭƛƴŜΦέ  

In seeking to explain the dramatic 20% decline in U.S. birth rates since 2007, Kearny et al. (2022) test the 

explanatory power of many of the conventional economic and policy ŦŀŎǘƻǊǎ ǿŜΩǾŜ noted above and find all of 

these lacking. ¢ƘŜȅ ǇǊƻǇƻǎŜ ŀǎ ŀ άǎǇŜŎǳƭŀǘƛǾŜ ƘȅǇƻǘƘŜǎƛǎέ ǘƘŀǘ ǿƻƳŜƴ ƘŀǾŜ ōŜŜƴ άǎƘƛŦǘƛƴƎ ǇǊƛƻǊƛǘƛŜǎΣέ ŀ term which 

they use άΧ as a catch-all phrase that encompasses preferences for having children, life aspirations, and the nature 

ƻŦ ǇŀǊŜƴǘƛƴƎΣ ŀƳƻƴƎ ƻǘƘŜǊ ǘƘƛƴƎǎΦέ όǇ 169)  

At this time we have no generally accepted predictive theory of fertility decline. Given the many plausible 

mechanisms of decline ǿŜΩǾŜ just inventoried, this is remarkable.  One might rather expect fertility decline to be 

theoretically overdetermined. Procreation, childbearing and parenthood have been pivotal defining events in the 

lives of the great majority of persons throughout human history.  Over the past century, and in particular since ~ 

1970, an increasing number of men and women worldwide want fewer children or ŘƻƴΩǘ want to be parents at all.  

It behooves us to try to learn why this should be so.40 41 42 

 

C. WHAT ARE THE ECONOMIC, SOCIO-POLITICAL AND OTHER IMPLICATIONS OF POPULATION 

DECLINE?   

C.1. Economic Implications of Population Decline 

Population decline is theorized and empirically argued to have varied impacts on economic growth and well-being:  

¶ Textbook neoclassical growth theory identifies labor, capital and knowledge/ideas/technology as the iconic 

factors of production.  Labor is the share of population available for production.  A decline in population 

ceteris paribus thus generates a decline in economic output.  At the same time, a decline in population leaves 

an economy with a higher level of per capita capital, which generates higher per capita output. Textbook 

growth theory thus shows population decline simultaneously generating less total output but greater per 

capita output, at least over the short term.43 44    

 

¶ Over the longer term sustained population decline works through several mechanisms to reduce per capita 

output as well as total output.  Declining populations generate negative scale effects that constrain 

productivity by reducing the opportunities for division-of-labor that larger populations afford.  Further, 

declining populations directly impair any share of total factor productivity attributable to increasing returns 

to knowledge/ideas/technology.45 Further still, population decline discourages investment, as entrepreneurs 

and investors looking for growing market potential survey the future and see precisely the opposite. Finally, 

this induced reduced level of investment will have a negative multiplier effect on output, in the same manner 

that new investment has a positive multiplier effect.46 47 

 

¶ Negative scale effects may also preclude countries from independently undertaking and maintaining very 

large, costly and specialized initiatives such as those regarding e.g. national defense (strategic nuclear 

weapons systems) and science and technology (human space programs, fusion energy R&D). 

 

¶ Smaller populations will result in lower levels of product diversity, as producers find it increasingly 

uneconomical to satisfy the consumer preferences of increasingly smaller consumer niches. The welfare 

impact of this dynamic may be somewhat offset by the presumed decreasing diversity of consumer demand.  

 

¶ As population declines and generates proportionately larger numbers of smaller families, wealth inequality 

will tend to increase, as the wealth of parent generations is divided among increasingly fewer offspring.48 
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¶ Population decline also impacts the economic system through the manner in which it shapes population age 

structure.  As population growth slows, the ratio of older retired people to younger working people  ς  the old 

age dependency ratio (OADR)  ς  increases.  This will directly reduce total effective demand, as older retired 

people tend to consume less than younger working people. It may reduce productivity as well, as older 

people are in general less productive than younger people.49 These reductions in demand and supply will in 

turn negatively impact savings and investment, which will be further impacted as resources are transferred 

from the working population to help support and care for the growing share of retired people. 50 51 52 53 54 55  

 

¶ Less aggregate output, less per capita output and a growing OADR will together constrain public sector tax 

revenues and thus public sector services and transfers.  The growing ranks of retired persons will draw on 

personal savings to in part substitute for lessened public sector transfers, which will in turn constrain funds 

available for public sector bond purchases and capital investment.  This will in turn will drive up interest rates 

and further constrain public and private investment.  The decrease in public sector services and transfers will 

be offset to some extent by decreased aggregate demand for those services and transfers.  

  

¶ ItΩǎ ƎŜƴŜǊŀƭƭȅ ōŜƭƛŜǾŜŘ ǘƘŀǘ ŦƻǊ developing countries with still-growing populations a too-rapid rate of 

population growth will preclude these countries from securing the concentration of human and financial 

capital they need to attain a modern level of economic development. In these situations some decline in the 

population growth rate might be helpful.56  But if population declines too swiftly it could bring the 

demographic transition to a premature end and deprive a country of the demographic dividend, i.e., the 

population-driven output growth generated when a large birth cohort finally enters the work force.  Expected 

autonomous productivity growth, aka technological innovation, would help offset this loss but would now 

need to do triple-duty, so to speak: it would need to sustain its equilibrium positive growth rate, it would 

need to compensate for the lost demographic dividend, and it would need to provide an additional increment 

of output growth to close the per capita output gap with those developed countries still tending to grow.57    

C.2. Socio-Political and Other Implications of Population Decline 

The economic impacts of population decline noted above obviously carry with them socio-political implications, 

and many of the socio-political implications shown below have strong economic implications. The categories are a 

ŎƻƴǾŜƴƛŜƴŎŜΣ ǘƘŜȅΩǊŜ not rigorous. ²Ƙŀǘ ǿŜΩǊŜ ŎŀƭƭƛƴƎ socio-political implications of population decline might 

include:  

¶ A possible decrease in the levels of crime of the sorts largely committed by young people and especially 

young men, of which there will be increasingly proportionately fewer as population declines and ages.58  

¶ A possible decrease in artistic, scientific, technological, entrepreneurial and political innovation, as these too 

have historically been closely associated with youthful energies. 

¶ More people having few if any sisters, brothers, uncles, aunts and cousins, leaving thinner and more fragile 

familial and intergenerational networks and a diminished societal role for the institution of the family itself.  

¶ A steady decrease in the numbers of students, beginning with those at lower levels but then extending to 

graduate and professional levels, along with consolidation and down-sizing of educational institutions.59 

¶ A tendency towards gerontocracy, as those over 65 come to represent a significantly larger share of  

population, wealth and institutional control, and lose any appetite they might once have had for reform. 

¶ A possible reduction of inter-generational tensions, as a more evenly distributed age-structure discourages 

passionate generational identification and encourages collaboration of multi-generational cohorts.  

¶ Larger numbers of older and wiser decision-makers who might anticipate and address in advance such 

growing tensions as would otherwise spark conflict.      

¶ A crisis in geriatric and end-of-life care, as increasingly less prosperous economies with fewer workers must 

support greater populations aged 80+ in their resource-and-support intensive final years.  
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¶ Collapse of real estate markets and thus lower costs of housing at all levels; potentially millions of surplus 

properties available for residential, commercial or other conversion. 

¶ The resettlement of large sectors of abandoned agricultural land and infrastructure by populations driven 

from their homelands by lethal levels of climate change. 60 

¶ Possible large-scale Ψre-wildingΩ of abandoned lands unsuited for other uses.61 

¶ Reduced congestion effects bearing on transportation, communication and other mostly urban/metropolitan 

infrastructure in general.  

¶ Reduced energy use, CO2 and other GHG emissions, deforestation and use of other natural resources.62  

¶ Massive and ongoing repurposing, reconstructing, dismantling, recycling and disposal of unneeded industrial, 

transport, commercial, utility, educational, military and other plant and infrastructure. 

At an international/global level additional socio-political implications might include: 

¶ Major shifts in geopolitical power and influence as the populations of particular countries and regions 

decline, perhaps dramatically, while those of others are still growing, or as populations decline at different 

rates.  Some of these implications are considered further in Section F below and in ATTACHMENT 6.63  

 

¶ Major shifts in the magnitudes, patterns and rates of international migration.64  Countries in which 

population decline generates economic hardship may see greater emigration; those in which decline creates 

new opportunities may see less emigration and perhaps greater immigration. Some countries whose 

populations are declining might welcome immigrants, or at least those with desired skills, to help sustain 

output and services.  Some countries might experience new magnitudes, patterns and rates of internal 

migration.  

 

¶ In general, populations that hold to the tenets of a religious faith have higher fertility rates than do 

populations of secularists.65 Although world population is expected to begin to decline after mid-century, the 

share represented by people of faith is expected to grow. If the differences between the fertility rates of 

believers and secularists are large enough, the rate of global population decline will moderate somewhat. 

Could these contending fertility rates bring population decline to a halt, or perhaps even reverse it?  At 

ǇǊŜǎŜƴǘ ǘƘƛǎ ŘƻŜǎƴΩǘ ŀǇǇŜŀǊ ƭƛƪŜƭȅΣ ƻǘƘŜǊ ǘƘŀƴΣ ǇŜǊƘŀǇǎΣ Ǿƛŀ ƻƴŜ ƻǊ ƳƻǊŜ ǎǳǎǘŀƛƴŜŘ ǿƻǊƭŘ-scale religious 

movements, or their secular equivalents, that foreground pro-natalism.  See ATTACHMENT 8 for more. 66 67    

 

¶ The possibility of a general easing of some international tensions. Complex, long-standing international 

enmities are unlikely to be resolved through changes in a single simple value such as population size, but the 

transition from growing to declining populations among particular sets of countries could allow some 

breathing room, so to speak. Some analysts envision a future geriatric peace, in which population aging works 

to limit the motivation and capacity for international conflict.68  

 

¶ On the other hand, and perhaps more likely, population decline could exacerbate or create international 

tensions. The theory of preventive war argues that countries anticipating significant and prolonged declines in 

population and/or economic strength will be motivated to take whatever military action they can, especially 

against neighboring countries, to secure greater resources or other strategic advantage before adversaries 

would be able to prevent them from doing so. 69    

 

¶ The rate of population decline in one country might accelerate or decelerate depending on the rate of 

population decline in neighboring countries, via the process of demographic contagion.70  

   

¶ As populations decline the volume of international commerce can be expected to decline as well, with 

resulting reduction in the gains from trade that have augmented economic growth and development for the 
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past ~ 300 years. Some of this decline might be compensated for if an increasing share of international goods 

and services are traded online.  

 

¶ Finally, we need to address the question of human extinction.  If it turns out that under conditions of 

modernity persons are effectively constrained to feel, believe and act in ways that keep the human 

community significantly below a replacement-level TFR indefinitely, then Homo sapiens will at some point go 

extinct.  Plausible below-replacement scenarios in which a last living human dies shortly after year 4600 CE or 

so are easily generated. Many people assume that because negative exponential growth generates 

increasingly slower rates of population decline something can and will be done far enough in advance to 

forestall such a fate. This is a reasonable assumption. But given the stakes it makes sense to query this topic 

further; see DNs 71-72. 71 72  

Authors differ in their overall assessments of the challenge of population decline.  Writing in Foreign Affairs, 

Karabell (2019) ŎƘŀǊŀŎǘŜǊƛȊŜǎ ǘƘŜ ƭƛƪŜƭȅ ƛƳǇŀŎǘ ƻŦ ǇƻǇǳƭŀǘƛƻƴ ŘŜŎƭƛƴŜ ǘƻ ōŜ άΧǘƘŜ ŜƴŘ ƻŦ ŎŀǇƛǘŀƭƛǎƳ ŀǎ ǿŜ ƪƴƻǿ ƛǘΦέ  

Many of the authors cited in this review focus on such presumably baleful implications of population decline.  

Sunnier assessments are offered by Lee et al. (2014), ǿƘƻ ŀǎƪ άLǎ [ƻǿ CŜǊǘƛƭƛǘȅ wŜŀƭƭȅ ŀ tǊƻōƭŜƳΚέ and conclude 

that it probably is not; ōȅ /ƻƭŜƳŀƴ ŀƴŘ wƻǿǘƘƻǊƴ όнлммύΣ ǿƘƻ ŀǎƪ ά²ƘƻΩǎ !ŦǊŀƛŘ ƻŦ tƻǇǳƭŀǘƛƻƴ 5ŜŎƭƛƴŜΚ;έ by Kluge 

et al. (2014), who ƭƻƻƪ ŦƻǊǿŀǊŘ ǘƻ ŀ ǿƻǊƭŘ ƛƴ ǿƘƛŎƘ ǿŜ ŀǊŜ άΧ Fewer and Older, but Healthier, Greener and More 

ProductiveΧ;έ and by Skirbekk (2022) who invites ǳǎ ǘƻ ά5ŜŎƭƛƴŜ ŀƴŘ tǊƻǎǇŜǊΗέ73  

Left/Progressive analyses of population decline start by asking who holds power regarding the situations at hand 

and who benefits or loses from changes in these situations.  White Western elites have held near-hegemonic 

global power for the most of the last quarter-millennium.  After WW2 they perceived the rapid growth of 

population in the Global South as a threat to their privileged status, ŀƴŘ ƛƴƛǘƛŀǘŜŘ ǘƘŜ Ǝƭƻōŀƭ ΨǇƻǇǳƭŀǘƛƻƴ ŎƻƴǘǊƻƭΩ 

ŀƴŘ ΨŦŀƳƛƭȅ ǇƭŀƴƴƛƴƎΩ movements as explicit strategies to slow this down. As the extent of fertility decline in the 

West itself became evident in late 20th century, these same White Western elites focused attention on action to 

halt and restore fertility in the West to some higher level. Thus White Western elites have in general, albeit to 

different degrees at different times, supported moves for lower population growth in poor countries and for 

higher population growth in their own affluent countries.74     

Developing countries are today confronted by the question: Can we get rich before we get old?  That is, will they 

be able to attain Western and developed East Asian levels of economic prosperity before their populations begin 

to shrink and age? If not, theyΩll miss out on the demographic dividend that helped propel the West, Japan and 

other countries to affluence in the mid-20th century. Lƴ ǘƘŀǘ ŎŀǎŜ ǘƘŜȅΩƭƭ ƴŜŜŘ ǘƻ rely on technological innovation to 

catapult them into the top developmental ranks.  As discussed elsewhere in this working paper, the hyper-tech 

scenario poses a greater risk of undermining chances for a just, sustainable human future than do any of the other 

core scenarios we consider.75   

Stepping back a bit, consider that the magnitude of population decline anticipated over the coming century is 

unprecedented in all of human history.  The societal institutions and the mentality that the majority of humans in 

all countries have developed or adopted over the past 300 yearsςmodernityςassumes that population growth, or 

at least non-decline, will continue indefinitely.  Life expectancy for children born in, say, Japan in 2020 is 85 years; 

thus most two-year-oldΩs in Japan today will live to see 2100. If low-variant TFRs remain unchanged, these children 

will likely live to see ǘƘŜƛǊ ŎƻǳƴǘǊȅΩǎ ǇƻǇǳƭŀǘƛƻƴ decline from 125 million to perhaps 50 million. Other countries 

facing similar demographic trajectories are not far behind.  We have no way to know how population declines of 

such magnitude might change our understandings of the world and of our lives as part of it.  
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D. WILL POPULATION DECLINE CONTINUE INDEFINITELY, OR CAN POPULATION BE EXPECTED TO 

STABILIZE AT SOME POINT OR EVEN BEGIN TO GROW AGAIN, PERHAPS OF ITS OWN ACCORD SO TO 

SPEAK? 

D.1. Continue Indefinitely?  

Population obviously cannot decline indefinitely, as it would decline to zero within some finite number of 

decades.76  

D.2. Decline More Slowly and Stabilize?   

In our earlier brief look at ATTACHMENT 2 we noted that world TFR decline is self-evident.  Looking again at this 

Attachment we see more precisely in Figure 2-4 that World TFR in 1965-70 was 4.9 and by 2015-20 had declined to 

2.5, a decline of 49%. But we also see a decline in the rate of TFR decline itself.  Over the decade 1965-75 world 

TFR dropped from 4.9 to 3.9, a drop of 22%, while over the decade 2010-20 it dropped from 2.6 to 2.5, a drop of 

just 4%. 

Can the TFR of any given country be expected to eventually stabilize at some constant value? If so, can the TFRs of 

all countries be expected to converge and stabilize at some common constant value or range of values?  If so will 

these stabilized values tend to be greater, less than or equal to 2.1?  

In ATTACHMENT 3.1 we define a stabilized total fertility rate  as one that over the four decades beginning in 1980 

has displayed a statistical variance no greater than 0.050.77  We find that out of a total of 201 countries and 

ǘŜǊǊƛǘƻǊƛŜǎ όƘŜǊŜŀŦǘŜǊ άŎƻǳƴǘǊƛŜǎέύ 23 (11%) meet our definition of having stabilized TFRs.  One of these ς Israel ς 

has a unique demographic situation that generates an outlier TFR of 3.04, and is considered further here in 

ATTACHMENT 8. The remaining 22 countries with stabilized TFRs occupy a comparatively homogeneous cultural 

and economic niche.  Twenty of the 22 are developed Western and Central European countries, or countries 

settled largely by Europeans, and the two others are highly developed Asian countries.  These 22 low-variance 

countries are: 

                Hungary, Singapore, Spain, Japan, Sweden, Croatia, Denmark, Cuba, U.S.A., Finland, Italy, France,  

                Belgium, Netherlands, Germany, Norway, New Zealand, Austria, United Kingdom, Canada, Australia, 

                Switzerland.  (These are listed in order of declining variance; see Attachment 3.1 for details.) 

As of 2020 the TFRs of these 22 core low-variance countries ranged from 1.2 to 1.9 ( =˃1.6; ̀ Ґ0.193). Ten of these 

countries have TFRs less than or equal to 1.5.  

What accounts for this apparent stabilization of TFRs, and why at these low rates in particular?  The most straight-

forward explanation is that this stabilization is the result of women in these countries having the number of 

children they wish to have. However, repeated surveys show that women in these countries would prefer to have 

more children.78  It still may be that women are choosing to have fewer children than they would otherwise prefer, 

given economic and other disincentives, and that stabilization at the levels recorded just happens to be the partly 

chosen, partly imposed, result.  A complementary explanation, first proposed by Lutz et al. (2006), is that modern 

societies generate what the authors called a low fertility trap . They suggested that once fertility drops below some 

particular level, a set of interlocking positive feedback mechanisms work to not only keep it low but to drive it 

lower. The low fertility trap hypothesis has been rebutted, supported and tinkered with. See more at DN 79.79      

D.3. Revive/Reverse and Grow Again?   

Near the turn of the millennium demographers who had become used to continued declining TFRs worldwide, and 

perhaps some stabilization in very developed countries, noted what they believed to be signs of TFR trajectories 

reversing direction and resuming positive growth. What can we say about this?  
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In ATTACHMENT 3.2a we define a period of TFR reversal ŀǎ ŀƴȅ ǇŜǊƛƻŘ ōŜƎƛƴƴƛƴƎ ƛƴ мффл ŘǳǊƛƴƎ ǿƘƛŎƘ ŀ ŎƻǳƴǘǊȅΩǎ 

TFR has increased consecutively over three or more of the WPP 2019 five-year periods, and further, that shows a 

statistical variance greater than 0.05 during that period.  Of the 201 countries evaluated we find 17 (8%) whose 

TFR histories meet these criteria. These might be seen as falling into several groups (see Figures 3-2 through 3-5 in 

ATTACHMENT 3.2):    

Group 1: These six countries began the 1950s with high TFRs of 4.4-7.3, saw them plunge by 2000 to lows of 1.6-

2.4, and then revive:  

     1.a. Three of these countries ς Algeria, Mongolia and Kazakhstan ς revived strongly after 2000 and by 2020   

              had reached 2.9-3.1, posting a mean TFR increase of 35%.  

     1.b. Three other countries - China, Viet Nam and Armenia ς saw only very slow TFR growth after 2000, ending  

              2020 with a range of 1.7-2.1 and a mean TFR increase of just 6%. 80   

Group 2: These eleven countries began in 1950 with already comparatively low TFRs of 2.1-3.5, saw them gradually 

decline further and then more sharply so in the 1990s to 1.2-2.7, and then revive through 2000-2020.  By 2020 

their mean TFR had increased from 1.41 to 1.68, an increase of 16%.  These eleven countries are Russia, Belarus, 

Georgia, Latvia, Lithuania, Slovakia, Slovenia, Czechia, Romania, Bulgaria and Austria.  

All six countries in Group 1 are Asian and/or Islamic in culture and/or history.81 I need to review these cases before 

commenting further.  The TFR growth of the Group 1.b countries as of 2020, while technically meeting our criteria, 

is so meager that these countries might better be considered countries showing stabilized TFRs.  

Ten of the 11 countries in Group 2 are former Soviet Socialist Republics or Eastern European Soviet satellites.  It 

seems likely that their мффлΩǎ TFR plunge was a consequence of the break-up of the Soviet Union and Soviet Bloc 

during that period; see ATTACHMENT 3.2a for discussion.  

An influential paper by Myrskyla, et al. (2009) argued that once countries attain and surpass a certain high level of 

human development their TFRs stop declining and begin growing. Other researchers, using varied measures of 

human development, found support for what came to be called the ΨJ-curve  hypothesisΩ.  But others argued that 

the perceived J-curve was a tempo effect and would dissolve within a decade or two.  Many authors found 

evidence that the J-curve  was real, but too quantitatively shallow to be of much consequence, and in particular 

too shallow to drive very low TFRs to 2.1. 82   Later researchers said that demographic data for the period after 

publication of the Myrskyla et al. paper ς  2010-2020 ς  ŘƛŘƴΩǘ ǎƘƻǿ ǘƘŜ W-curve to be a general pattern.83 

L ƘŀǾŜƴΩǘ ǎŜŜƴ ƳǳŎƘ ǘƘŜƻǊŜǘƛŎŀƭ ƎǊƻǳƴŘƛƴƎ ŦƻǊ ǘƘŜ W-curve hypothesis, other than a largely implicit assumption that 

more economically better-off families will be able to have and support the larger number of children that most 

people desire, and do so.   

An important line of research has investigated the joint impact of human development and gender equity on TFRs. 

Researchers suggest that development brings with it higher levels of education for larger shares of women, and 

that corporations, government and the non-profit sectors are motivated to employ and retain this newly skilled 

workforce, and that they thus adopt workplace policies that allow women, and men, the support and flexibility 

needed to have the number of children they wish to have, which is more than theyΩŘ otherwise be able to have, 

while continuing with their careers. In addition, men in very highly developed countries learn to not only accept 

but to value taking on a greater share of household and child-rearing responsibilities, which further enables 

women to pursue both successful careers and desired family size. The key assertion is that development plus 

gender equity generates higher TFRs, while development by itself does not. See more on the question of TFR 

reversal, including more on the development/gender equity link, in ATTACHMENT 3.2. 
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D.4. Comments 

This brief review of the prospects for TFR decline, stabilization and possible reversal allows only ambiguous, 

provisional conclusions.  

TFRs for all countries have mostly declined as development proceeds, and this decline cannot continue indefinitely. 

In many developed Eurozone and some East Asian countries TFR appears to have stabilized, at least for the past 

several decades, at values between 1.2 and 1.9.  ²Ŝ ƘŀǾŜƴΩǘ ŀŘŘǊessed the question of whether TFRs of countries 

in other regions, with other histories and cultures, are likely to stabilize, at these levels or others, as they develop 

further.84  

Stabilization of TFRs in the range 1.2-1.9 is an unstable stabilization, as it generates absolute population decline, 

and TFRs below ~ 1.5 generate rapid and disruptive decline. 85  

The argument that very developed countries can expect their low TFRs to begin growing as these countries 

develop even further strikes me as sketchy. The theoretical grounding for TFR reversal as a simple function of 

development is thin.  The theoretical grounding that combines development effects with gender equity effects is 

somewhat stronger. The countries whose experiences are cited to support the case for TFR reversal are too few 

and too socio-culturally and historically similar, and their presumed TFR growth has been too weak, uneven and/or 

underway for too short a time to be taken as dispositive. 86 87 

Those concerned about population decline might take heart in knowing that most people still want to have 

children; that most of them say they want to have between two and three children; that the distance between 

TFRs of, say, 1.7 and 2.1 does not appear to be unbridgeable; and that most people are supportive of civil society 

initiative intended to support family life and higher fertility rates.88 89 90   

Of course, if any of these stylized facts should majorly change, our whole situation changes.  

A tentative general conclusion might be that reversals of TFR decline can be presumed to be possible, but will not 

happen as an automatic function of development, may not be especially robust, and will require both strong policy 

and more importantly deep and lasting normative civil society initiative.   

 

E. IF CONTINUED POPULATION DECLINE IS UNDESIRED, WHAT MIGHT BE DONE TO BRING THIS 

DECLINE TO A HALT? WHAT MIGHT BE DONE TO ENCOURAGE POSITIVE POPULATION GROWTH? 

E.1. Policies, Programs and Other Initiatives 

As of 2019 at least 55 countries had policies, programs or other initiatives explicitly intended to elevate national 

fertility levels.91  These have taken a variety of forms, including:   

Direct support of people who want to have families, and in particular larger families  

¶ A generous universal child allowance.92 
¶ Universal paid parental leave, with strong guarantees of re-ŜƳǇƭƻȅƳŜƴǘ ŀǘ ƭŜŀǾŜΩǎ ŜƴŘ.  
¶ Universal daycare and preschool, coordinated with parental leave to allow phasing in and phasing out. 
¶ Year-round schooling with more days off for kids and parents together. 
¶ Mainstreaming part-time employment to provide higher wages, social security entitlements and  

other benefits, thus making it a more realistic option for people raising families.   
¶ Ambitious programs of subsidized new housing, transit, and energy infrastructure, all designed to be 

compatible with and encouraging of larger families 

Other proposed or enacted measures  

¶ Socialize men to reliably provide a greater share of domestic household management and child care duties. 93   
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¶ A culture that discourages careerism, promotes community, centers family and affirms interfamilial solidarity. 
¶ Open up jobs now closed to young people to help address problems caused by an aging workforce.  
¶ When developing climate education programs, avoid alarmist messages that discourage family formation.  
¶ Liberalize traditionalist family practices and adopt contemporary Western practices such as cohabitation, 

single parenting, and childbearing in cohabiting relationships.94  

Some countries have adopted ambitious programs that bundle together a mix of policy approaches; others have  

focused on a limited number of approaches.  Five programs are outlined in BOX 1 to give a sense this diversity.  

Migration 

Many economists advocate expanded programs of immigration as part of any comprehensive national population 

ǎǘǊŀǘŜƎȅΦ  DǊŜŀǘŜǊ ƛƳƳƛƎǊŀǘƛƻƴ ŘƻŜǎƴΩǘ ŘƛǊŜŎǘƭȅ ŀŘŘǊŜǎǎ ǘƘŜ ƴŜŜŘǎ ƻŦ ŦŀƳƛƭƛes who want to be able to have more 

children, but it can help provide workers for jobs that would otherwise go unfilled due to population decline and 

thereby help sustain general economic well-being. Further, first-generation immigrant families tend to have more 

children than do native-born families, although fewer children than they would likely have in their native country.95  

Immigration programs must be designed with sensitivity regarding their impact on wages and the necessity of 

smooth integration of immigrants into local communities and the larger society.96 97   

In Empty Planet (2019) Bricker and Ibbitson argue that global population is declining more rapidly than current 

projections suggest and will result in declining economic well-being and rapid population aging. They advocate 

liberalized immigration as the most effective policy response.  They say that for immigration to work, countries will 

need to eschew nationalism and promote multiculturalism. They say that the 21st ŎŜƴǘǳǊȅ Ŏŀƴ ōŜ άǘƘŜ {ŜŎƻƴŘ 

!ƳŜǊƛŎŀƴ /ŜƴǘǳǊȅέ ǊŀǘƘŜǊ ǘƘŀƴ ǘƘŜ ǿƛŘŜƭȅ-ǇǊŜǎǳƳŜŘ ά/ƘƛƴŜǎŜ /ŜƴǘǳǊȅΣέ because of !ƳŜǊƛŎŀΩǎ history of 

welcomƛƴƎ ƛƳƳƛƎǊŀƴǘǎ ŀƴŘ /ƘƛƴŀΩǎ reluctance to do so. 98 99  

 

= = = = = = = = = = = = = = = = = = = = = = = = = = = = 

BOX 1. Five selected country policies/programs intended to raise fertility levels.   
[All values in US$ but index dates vary.]  

1) The postwar Swedish Social-Democratic Family Support Program, in which:  

¶ Parents get 240 days leave each (480 total) for each child.  For 390 of those days they are paid 80% of their usual 

salaries; after that they receive a flat rate. Parental leave can be used until a child turns eight. Parents can in 

addition reduce normal working hours by up to 25% until the child turns eight, but in that case would then have to 

take a proportionate pay cut as well. 

¶ Families get monthly child allowance of $126 U.S. until a child turns 16.  

¶ Daycare at modest cost from 1 mo. to 16 yrs. Free school and lunches, ages 6-19; grants and loans after that.   

¶ Free health and dental care until age 20.  Generous public health care after that.100 

2) The late-1980s Singaporean Pro-natalist Population Program, which offers:   

¶ Government-sponsored dating and matchmaking services 

¶ Subsidized maternity care; free tests and baby vaccinations 

¶ $12,400 cash Baby Bonus and other grants  

¶ $13,000 contribution to joint government/family Child Development Account 

¶ Paid maternity/paternity leave 

¶ National health care support 

¶ $117,000 in housing grants, primarily for first-time parents  

¶ Subsidized pre-school; $130,000 in education subsidies through age 16.  

¶ Subsidies to firms to provide family-friendly workplace practices 101 
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3) The 2007 Russian Maternity Capital program, in which:  

¶ All women receive a grant upon birth of each child. In 2022 the grant for a first child was ~ $9,800 and for 

subsequent children ~ $3,000. Grants are indexed annually. Grant funds can be used for housing purchase/ 

ǊŜƴǘŀƭκŎƻƴǎǘǊǳŎǘƛƻƴΣ ŀ ŎƘƛƭŘΩǎ ŜŘǳŎŀǘƛƻƴΣ ŀ ƳƻǘƘŜǊΩǎ pension, and for support of children with disabilities.102  

4) The 2015 Hungarian Family Housing Support Program (CSOK), in which:  

¶ Families committed to having and raising three or more children within 10 years are a) given tax-free government 

grants to buy or build houses (this can amount to twice a typical annual salary); and b) are no longer required to 

pay income tax. These two policies allow the equivalent of one partner quitting work and staying at home full-time. 

¶ The state finances free nurseries, allowing women to re-enter the workforce without worries about childcare.  

¶ Other generous welfare payments are made available.103   

5) The 2016 Polish Family 500+ Program, in which:  

¶ All families receive a monthly allowance of $114 per child, equivalent to a half-time salary at minimum wage.  

¶ The 500+ Program is more generous than CSOK and has the feel of a universal basic income program. 104 

See DN 105 for sources that include compilations of national and other pro-fertility policies worldwide.105 

= = = = = = = = = = = = = = = = = = = = = = = = = = = = 

 

E.2. How Successful Have Initiatives Intended to Arrest and/or Reverse Fertility and Population 

Decline Been, and What Accounts for These Results?   

Pro-natal policy measures vary widely in their design, coverage, magnitude, administration and year first 

implemented. Care must be taken when seeking to compare and assess their efficacy; see DN 106 for caveats and 

discussion.106  Given these caveats, a brief review of the literature suggests several broad findings:107  

¶ The evidence that policies can have a positive impact on fertility rates is mixed, and where there is reasonably 

clear evidence of positive impact this impact tends to be small. 108 109 

¶ In developed countries, fertility decline tends to vary inversely with estimates of total resources devoted to 

pro-fertility  policies110 However, the magnitude of the impact on fertility decline explained by these policies 

is in most instances small or ambiguous.111   

¶ Pro-family policies appear to have a greater positive effect on fertility rates when adopted as part of  

multi-faceted, integrated, comprehensive policy packages rather than as isolated measures narrowly  

focused on fertility per se. Even then, the positive effects tend to be short-term rather than lasting.112  

¶ Many policies may affect the fertility tempo but not the fertility quantum; that is, parents will have  

 their children earlier and/or within fewer years, but will not have more children overall.113 

¶ Even when there is good evidence that certain policies and programs can help generate higher fertility rates, 

it is costly to do so, and attempts to use these measures to raise TFRs of below, say, 1.5 to the replacement 

rate of 2.1 would likely be prohibitively costly.114  

Additional more specific findings that appear to be somewhat robust over diverse situations include:  

¶ Parental leave policies show mixed impacts. Earnings-related leave payments are more successful than  

flat-rate leave payments.  Earnings-related maternity leave has a stronger positive impact on the fertility of 

higher-earning, highly-educated women than on that of lower-earning, less-educated women, which raises 

questions of equity and other social concerns. Some leave policies encourage higher fertility when supporting 

maternal leave but less so with paternal leave. More generous leave policies generate more babies. 115 116  
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¶ The enhancement of part-time work opportunities has the greatest positive impact on fertility rates when 

these new opportunities can be used by women to reconcile family and work conflicts.117   

¶ Higher tax rates may be positively associated with lower fertility.118 

¶ Generosity of social security/public pensions might be negatively associated with fertility.119 

¶ Provision of inexpensive, all-hours, professional childcare has a positive impact on fertility rates. However, 

these impacts tend to be greater for educated women than they are for less educated women. 120 121 122 

¶ Financial incentives (e.g. child bonuses, allowances and tax benefits) are only moderately effective because  

even generous incentives can defray only a fraction of what it costs to have, raise and educate a child. 123 

Financial incentives have more impact on the fertility of less-educated women in lower-income situations.124 

¶ Subsidized and widely accessible assisted reproduction services tend to have only small positive effects, if 

any, on total fertility. 125   

The persistence of traditional gender norms regarding family life and household management, coupled with 

expanded work opportunities and expectations for women, has had a clear impact on decisions regarding marriage 

and family size that have contributed to declining fertility rates.  Such traditional norms are typically not 

immediately responsive to public policy. There is some evidence, however, that men are responding to demands 

that these traditional norms change.126   

{ƛƳƛƭŀǊƭȅΣ ǘƘŜ ƛƴǘŜƴǎŜ ŘǊƛǾŜ ǘƻ ǎǳǇǇƻǊǘ ƻƴŜΩǎ όŦŜǿύ ŎƘƛƭŘǊŜƴ ƛƴ achieving academic and career success is strongly felt 

by many parents, notably in much of East Asia and among affluent professional communities in the West, and 

attempts to motivate these parents through public policy alone to have more children, at the risk of having each 

child receive less intense educational support than a single child would receive, seem unlikely to be successful.127    

Bergsvik et al. (2021) review 35 studies published since 1970 on the effects of policy on fertility in Europe, the 

United States, Canada and Australia. They conclude that policies intended to increase fertility should be able to do 

so in principle but often fall short when implemented. They draw attention to the fact that many policies intended 

to enhance fertility have regressive net distributional impacts. They say that policies should be designed to 

minimize this and/or be accompanied by companion policies that offset these distributional inequities.128 129  

This generally cautious assessment regarding policy and fertility is not universally shared.  McDonald (2006) says 

that demographers are professionally conservative to a fault when it comes to recommending that governments 

adopt policies intended to either increase or decrease fertility rates. He cites ~ 20 studies that he says justify his 

view that policies can help increase fertility rates. He concedes that the magnitudes of such increases are often less 

ǘƘŀƴ ƻǾŜǊǿƘŜƭƳƛƴƎ ōǳǘ ǎŀȅǎ ǘƘŀǘΩǎ ŀƴ ŀǊƎǳƳŜƴǘ ŦƻǊ ƳƻǊŜ ŀƳōƛǘƛƻǳǎ ǇƻƭƛŎƛŜǎ ǊŀǘƘŜǊ ǘƘŀƴ ŦƻǊ ƛƴŀŎǘƛƻƴ.130 131 

Several authors argue that any effective comprehensive policy packages intended to increase fertility rates need to 

take into account the many ŎƘŀƴƎŜǎ ƛƴ ǘƘŜ ƴŀǘǳǊŜ ŀƴŘ ǎǘǊǳŎǘǳǊŜ ƻŦ ǘƘŜ ŦŀƳƛƭȅ ǎƛƴŎŜ ǘƘŜ мфтлǎΣ ƛƴŎƭǳŘƛƴƎ άǘƘŜ 

retreat of marriage, the shift to late parenthood [and] the new diversity of family forms, [such as] single parents, 

unmarried couples, same-sex marriages, and blended familiŜǎΦέ 132   

LǘΩǎ ƛƳǇƻǊǘŀƴǘ ǘƻ reiterate that many of the policies noted in this and the preceding section might be socially 

desirable regardless of whatever impact they might or might not have on fertility rates.  They could benefit the 

women and families immediately involved and the macroeconomy as well.  But if fertility rates are a primary 

concern then policies intended to raise those rates should do that, and magnitudes matter.   

How successful have the five national programs noted in BOX 1 above been at increasing TFRs in their countries? 
See the brief notes in BOX 2.  These few capsule comments capture neither the particularities nor the broad 
generalities that might pertain to the relationship of policy and fertility among both diverse and similar countries. 
But they are not wholly unrepresentative in suggesting that these relationships are not simple and that the overall 
success of such policies remains uncertain.   
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= = = = = = = = = = = = = = = = = = = = = = = = = = = = 
 
BOX 2.  Assessment of the Results of the National Pro-Fertility/Family Programs detailed in BOX 1 
 
  * SwedenΩǎ earnings-based parental leave dates to 1974; this and the other gender equity and family life 
policies became more generous over the years. In part as a consequence, Sweden has comparatively high rates of both 
women in the workforce and TFR, a combination not seen elsewhere in Europe. TFR stayed between 1.9 and 2.3 from 
1950-1975, fluctuated ŘǳŜ ǘƻ ǇƻƭƛŎȅ ǘƛƳƛƴƎ ŦƭǳƪŜǎ ƛƴ ǘƘŜ Ωулǎ-ΨфлǎΣ ŀƴŘ stabilized at ~ 1.9 for the period 2005-2020.133  
  
  * SingaporeΩǎ post-war TFR was 6.6.  As with most East Asian countries it began dropping rapidly through the 
1950s-ΨслǎΦ  ²ƘŜƴ it fell below 2.07 in 1975 the government began its pro-natality push, which soon became the most 
ambitious in Asia. The result: TFR continued its steady decline, to below 1.7 in the 80s-90s and to 1.2 in the 2020s. Today 
Singapore is pointed to as an example of policy that does not serve to arrest, much less reverse, declining TFR.134  
 

* RussiaΩǎ 2007 MCP gets mixed reviews. Yakovley et al. (2020) report a significant increase in fertility albeit at 
substantial cost.135 Validova (2021) reports a clear tempo effect but negligible quantum effect.136  Williams (2020) quotes 
noted Russian demographer Anatoly Vishnevskiy as dismissing the MCP altogether.137 Russian TFR was close to 2.0 until 
the break-up of the USSR in 1992, and by 2000 had dropped to 1.2. After that it rose steadily and as of 2020 is at 1.8. 138  
  

   * HungaryΩǎ ¢Cw grew from 1.29 in 2005 to 1.33 in 2015, a disappointing 3% increase over the decade. /{hYΩǎ 
implementation in 2015 was followed by a respectable 12% increase to 1.49 in 2020. ¢Ƙƛǎ ǘŜŎƘƴƛŎŀƭƭȅ ƳƻǾŜǎ IǳƴƎŀǊȅΩǎ 
TFR rating from very low to low, but it is still far from replacement level. The program has been criticized for being 
bureaucratic and paternalistic.139  
 
              *  PolandΩǎ ¢Cw ŘŜŎƭƛƴŜŘ ǎǘŜŀŘƛƭȅ ŀŦǘŜǊ ²²LLΣ ŦǊƻƳ оΦс ƛƴ мфрр ǘƻ нΦн ƛƴ мфтр and to 1.3 in 2000. From 2000-
2020 it has hovered between 1.3-1.4. The implementation of the 500+ program in 2014 was well-received. No significant 
change in fertility has been shown since then but more time is needed for a fair evaluation.  500+ has been criticized for 
being financially unsustainable and for including wealthy and upper middle income families in its largess. 140   
 
= = = = = = = = = = = = = = = = = = = = = = = = = = = = = = 
 
 

E.3. Transformative Change?  
 

Douthat (2020) cites surveys showing that many Americans who have one or two children would ideally like to 
have just one more child but ŎŀƴΩǘ ŀŦŦƻǊŘ ǘƻ ƻǊ ƻǘƘŜǊǿƛǎŜ ŀǊŜƴΩǘ able to. He says that enabling these desiring 
parents to have their Ψone more childΩ would push us well along the way to the replacement rate of 2.1. He 
proposes two sorts of policy initiatives:  
 
     1) Economic measures involving cash and tax benefits to assist with childcare, homestay, education and  
         home-buying; and  
     2) Institutional family-friendly reforms, such that both men and women are able and happy to devote more time 

          to parenting.   

He says, however, that such material support, while necessary, is not sufficient, and that we will also need: 

      3) άΧ our society to become dramatically unlike itself, ordered to sacrifice rather than consumption, and to  

           eternity rather than what remains of the American Dream.έ  ώ²Ŝ ŘƻƴΩǘ ƴŜŜŘϐ άΧ ŎƘŀƴƎŜ ƻƴ ǘƘŜ ƳŀǊƎƛƴǎΣ ōǳǘ  

           transformation ς probably religious transformation ς  at the ƘŜŀǊǘΦέ 141  

LǘΩǎ easy to spin speculative scenarios of transformative change. For example:  

*  Major nations come to embrace reactionary nationalist-populist movements in which high-fertility is a 

component of a weaponized understanding of population growth and the role of families. 
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* The world embraces simple, spiritual, pre-industrial and environmentally benign ways of life, modeled perhaps 

along Anabaptist lines, in which small communities of large families gradually repopulate the spaces vacated by the 

dissolute retreat of secular industrial capitalism.142 143 144   

* The population collapse of China is dramatically reversed when a charismatic religious movement drawing on 

ancient Chinese tradition, New Age esotericism, bounded technology and the sacramental nature of family life 

sweeps the country and beyond.   

* A modernizing movement within Islam succeeds in joining the deep moral and social teachings of the holy QurΩan 

with the political traditions of liberal democracy, in a way that many millions, Muslim and non-Muslim alike, find 

compelling.  Marriage and family life, typically including 2-3 children, becomes nearly universal.  

Of course, if we consider such speculative scenarios of population recovery to be legitimate and useful ƛǘΩǎ ƻƴƭȅ ŦŀƛǊ 

to acknowledge speculative scenarios of population decline, e.g. the Transhumanist scenario in which: 

* The imperatives of modernity motivate the great majority of people to forego marriage, parenthood, gender and 

eventually human identity itself, in favor of transhuman or even trans-biological forms of personhood, in which 

event ΨpopulationΩ as understood today could decline to zero without loss of well-being.145 

E.4. Comments  

The fact that the declines in total fertility rates are so broadly similar in their trajectories across dissimilar countries 

and circumstances suggests that this decline is in major part a consequence of deep and general features of the 

human person, community and condition at this time in human history.   

The first-order economic and socio-political impacts of declining fertility rates present great challenges but also 
opportunities.  If we are to address the former and realize the latter ǿŜΩƭƭ ƴŜŜŘ a high degree of common intent 
and cooperation among and within countries. Achieving such common intent and cooperation is itself a challenge 
but not a prohibitively difficult one, at least to a point. 
  
The overriding challenge involves deciding what the human community should do if its global TFR seems likely to 

fall and remain below the replacement rate for a significant period, even after structural impediments to family 

formation have been dismantled and ambitious supportive policies adopted.  Put more bluntly, what, if anything, 

should be done if large numbers of women and men, across generations, increasingly come to prefer having fewer 

than two children?  

Some reduction of world population might be welcome by a significant share of the human community but a real 

risk of immiseration or extinction cannot be. How might we initiate and sustain convergence towards a TFR of 2.1, 

at or near some acceptable and preferably desirable population level, and maintain that TFR indefinitely? 146 147   

In Section F we help prepare ourselves to address these and related questions by considering what the 

implications of very low TFRs might be over the very long term.  We also consider what a return to a TFR of 2.1 

might entail.  

 

F. WHAT ARE THE IMPLICATIONS OF VERY LOW TOTAL FERTILITIY RATES OVER THE VERY LONG TERM?  

F.1. Extending our World, Regional and National Projections to 2300 

¢ƻ ǘƘƛǎ Ǉƻƛƴǘ ǿŜΩǾŜ reviewed and compared historical rates of fertility and population change over the period 

1950-2020.  In this section we construct and compare demographic scenarios that stretch into the future.  We ask 

what the implications might be if selected countries, regions and the world were to stabilize their TFRs as of 2100 

at levels currently projected for that year and then maintain those TFR levels through 2300.   We then model 

alternative scenarios in which below-replacement TFRs return to replacement level before 2300.  
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For this exercise we need to adopt credible reference scenarios ǘƘŀǘ ǿŜΩƭƭ ŘŜǾŜƭƻǇ ŦǳǊǘƘŜǊ ōȅ ǇǊƻƧŜŎǘƛƻƴΦ ²ŜΩǾŜ 

chosen for this purpose the low-variant fertility  scenarios constructed by the UNPD in its World Population 

Prospects 2019. See our rationale for choosing this particular set of low-variant scenarios in ATTACHMENT 4. 

Our exercise uses the WPP 2019 historical demographic estimates for the period 1950-2020.  For our 2020-2100 

extension we apply the WPP 2019 low-variant age-specific fertility rate projections, and its male and female 

mortality rate projections, using a conventional cohort component population projection model. See the model 

equations in ATTACHMENT 5.  We run the model and generate time-series results for population, total fertility 

rate, population growth rate, dependency shares and dependency ratio.  

Our results to 2100 closely reproduce the low-variant population trajectories reported in WPP 2019.  We then 

make the heroic but not unreasonable assumption that both mortality rates and fertility rates remain constant at 

their 2100 values through 2300.148   

We run 14 scenarios over six geopolitical regions, first as reference cases (discussed here) and then as return-to-

replacement policy cases (discussed in Section F.2 following).  The 14 scenarios are:  

1.   The World ς Reference Case [no abbreviation]  

2.   The World ς Return-to-Replacement ς [RTR] 

3.   Central and Southern Asia  

4.   Central and Southern Asia ς RTR 

5.   United States of America  

6.   United States of America ς  RTR 

7.   Japan   

8.   Japan ς RTR-A  

9.   Japan ς RTR-B 

10.  Nigeria  

11.  Nigeria ς Full Transition   

12.  Nigeria ς Full Transition - RTR  

13.  UN SDG World Regions                [in preparation] 

14.  UN SDG World Regions ς RTR     [in preparation] 

See DN 149 for our rationale for choosing these particular six geopolitical regions for this exercise.149   

Table 1 shows a minimal set of key results for the extended reference cases.  For full results and figures see 

ATTACHMENT 6 and Spreadsheet 2 - Scenarios to 2300.  

Consider the World scenario.  We find that under the WPP 2019 low-variant fertility projections and their 

extension to 2300:   

¶ World TFR drops below 2.1 in 2025 and stabilizes at 1.47 in 2100.  

¶ World population peaks at 8.9 billion in 2055, declines to 2.7 billion by 2200 and to one billion by 2300.  

¶ The World dependency ratio declines through 2035, rises slowly after that and stabilizes at ~ 0.80 by 2135.150   

The extended low-fertility reference scenarios for Central and Southern Asia, Japan and the United States display 

much the same pattern as that of the World scenario, although differing in the dates and magnitudes of the 

several demographic turning points.  

The initial reference scenario for Nigeria, Scenario 10, overstates the probable post-2100 Nigerian TFR and 

population trajectories.  As noted, several Sub-Saharan African countries, including Nigeria, began their 

demographic transitions significantly later than did many other countries. To hold bƛƎŜǊƛŀΩǎ ¢Cw constant as of 

2100 is to freeze it in mid-transition.  To account for this delayed transition I show Scenario 11, in which NigeriaΩǎ 

TFR after 2100 declines at a rate comparable to that which Central and Southern Asia displayed over the period 

2025-2080.  Nigerian TFR now drops from 1.59 in 2100 and stabilizes at 1.25 in 2155.  See ATTACHMENT 6 for full 

details and discussion.  

The TFR values that generate the population levels shown in Table 1 and the Attachments are, as noted, ¦bt5Ωǎ 

low-variant projections.  The UNPD makes clear that it does not regard these results as the most likely; that status 

is reserved for its medium-variant projections.  Neither, however, does the UNPD regard these low-variant TFRs 

(nor its high-variant TFRs) as unrealistically extreme outlier values. Further, as noted in ATTACHMENT 4, an 

https://population.un.org/wpp/Download/Archive/Standard/
https://population.un.org/wpp/Download/Archive/Standard/
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increasing number of reputable demographers and demographic institutions argue that the low-variant projections 

might be closer to what is likely to actually come to pass than had previously been believed to be the case.  

Table 1. Population; low-variant extended reference case scenarios (millions) ς See ATTACHMENT 6 

Scenario  Geographical Unit 2020 2100 2200 2300  Peak 
Population 

Peak 
Year 

Population ratio: 
2300/peak  

    1 World 7,795 7,373 2,715 1,041      8,924 2055      0.12 

    3 Central & Southern Asia 2,015 1,591    322      66      2,310 2050      0.03 

    5 United States    331    198      49      12          333 2025      0.04 

    7 Japan    126      46        8        2          128 2010      0.02 

  11 Nigeria - FT*     206    550    214      63          553 2105      0.11 

          

          
  10 Nigeria  (w/o FT)   206     551     412     377           553 2105        0.68 

          
   *FT = Full Transition  

What are we to make of these numbers ? My sense is that a world in which population declines continuously for 

245 years to a level 12% of its peak is for the most part a world of immiseration. Countries whose decline has 

brought them to 2-4% of their peak, as is the case here with United States and Japan, have effectively collapsed. 

Countries whose decline has been slower, as is the case here with Nigeria, are in better shape for the moment but, 

given the assumption of stable sub-replacement TFRs, will themselves collapse within a century if not sooner, 

especially given the state of the rest of the world. 

If world, regional and national TFRs were to reverse direction and reach replacement level in time to allow 

population to stabilize at the levels shown for, say, 2200, there might be some hope. The 145 years of population 

decline would still leave portions of the world in bad shape.  Countries such as Japan would still be on the brink of 

collapse. But countries such as the United States, for example, might be able to avoid that fate. And 2.7 billion 

people world-wide is more than a thin scattered remnant ς ƛǘΩǎ ǘƘŜ world population we had in 1954.  

If ƛǘΩǎ ǘƘŜ ŎŀǎŜ ǘƘŀǘ ǿŜ ƪƴƻǿ how to revive and stabilize fertility rates, as assumed in the 2.7 billion scenario just 

given, why not do that starting now and avoid most of the worst impacts of serious population decline all 

together?  Why not aspire to a stable 7.4 billion world as shown for 2100?  The reason is that a) we actually have 

no idea what it would take to converge and stabilize world TFR at 2.1, and b) ǿŜΩll need multiple decades to figure 

that out, build the consensus, implement the measures and transform the socio-cultural norms and institutions 

this would likely entail. We have time to halt population decline at 2.7 billion, but not at 7.4 billion.151   

So a useful temporal focus might be this ǎǇŀŎŜ ōŜǘǿŜŜƴ нмлл ŀƴŘ ннллΦ  LǘΩǎ close enough to compel concern ς

many toddlers alive today will live to see 2100 ς yet far enough off to allow these concerns to be addressed with 

intention and maturity rather than in panic under pressure.  What sort of world do we need such that population 

can stabilize indefinitely somewhere between 3-7 billion?   
 

F.2. Returning to a Replacement Rate of Total Fertility  

Table 2 below shows key results of an exercise that might help us think about the question posed immediately 

above. Full results and figures can be seen in ATTACHMENT 6 and in Spreadsheet 2 - Scenarios to 2300.  

Displaying scenarios in which TFR returns to replacement obviously assumes that we have the ability to make that 

happen, through policy, normative socio-cultural change or some combination.  As noted, this is a big assumption.  

The six scenarios summarized in Table 2 were initially generated by having TFRs begin to rise in the decades after 

2100 rather than stabilize as of that year as they do in the Table 1 reference scenarios.  I imposed an initial 
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constraint that these TFRs should rise no more rapidly than they had previously fallen. The rate of TFR increase 

slows further as TFRs approach replacement value, and stops rising and stabilizes once that value is reached.152   

Japan, however, presented a challenge.  By 2030 its TFR is projected by WPP 2019 to decline to 0.95; by 2095 it has 

risen slightly and stabilizes at 1.17. An initial RTR scenario for Japan, Scenario 8, in which TFR began in 2100 to rise 

gradually to 2.1 as it had done in the other scenarios, left Japan in 2300 with a population of 19 million, some 15% 

of its 2010 population peak. This was an improvement over the reference case value of 2%, but I judged it to be 

still dysfunctionally low.  As an alternative I constructed Scenario 9.  By increasing the rate of TFR revival and 

having this revival begin in 2050 rather than 2100 I was able to achieve by 2300 a stable Japanese population of 57 

million, some 44% of its 2010 population peak. Whether such a scenario is plausible IRL is uncertain.  For details of 

the Japanese projections see ATTACHMENT 6, Scenarios 8 and 9.  

Table 2 shows populations for the five geopolitical regions peaking at various years in the 21st century (Nigeria 

barely), declining through most of the 22nd century and stabilizing in the 23rd century at between 30-45% of their 

peak population values.  Stabilization at 30-45% of peak population represents an enormous population decline 

but it seems manageable compared to stabilization at 12% of peak population as reported in Table 1.  A world 

population of 3.5 billion is the population we had in 1967.  

Table 2. Population; low-variant return-to-replacement [RTR] case scenarios (millions) ς See ATTACHMENT 6 

Scenario  Geographical Unit 2020 2100 2200 2300  Peak 
Population 

Peak 
Year 

Population ratio: 
2300/peak  

    2 World - RTR 7,795 7,373 3,653 3,519      8,924 2055      0.39 

    4 Central & Southern Asia - RTR 2,015 1,591    757    869      2,310 2050      0.39 

    6 United States - RTR    331   200      98    104          333 2025      0.31 

    9 Japan ς RTR-B    126      54      52      57          128 2010      0.44 

  12 Nigeria - FT - RTR     206    551    301    234          551 2100      0.42 

          

          
     8 Japan ς RTR-A*    126      46      18      19           128 2010        0.15 

          
     Scenario 8 (Japan ς RTR-A) is the initial, unsatisfying return-to-replacement exercise.  The more satisfying but more  

     challenging return-to-replacement scenario is Scenario 9 (Japan ς RTR-B).  

This exercise suggestsςgiven numerous assumptions stated and unstatedςthe possibility of a credible demographic 

future in which fertility decline might be halted and population thereafter stabilized at levels neither too high to be 

sustainable nor too low to risk immiseration and possibly extinction.  In section F.4 we explore such scenarios 

further, now including all the world regions ensemble.  

F.3 Contending Projections, 2000-2300 

Before turning to our concluding F.4 exercise it will be useful to compare our World population projections to 2300 

(Scenarios 1 and 2) with projections to that date prepared by the UN Population Division (2004) and by Basten, 

Lutz and Scherbov (2013) at Oxford/IIASA.  The UNPD shows high, medium and low global populations in 2300 of 

36.4 billion, 9.0 billion and 2.3 billion, and affirms the medium projection as most probable. BLS argue that given 

our lack of any real knowledge about the determinants of long-run fertility, not to speak of historical contingency, 

a wider range of scenarios should be considered, particularly at the low end given the widespread persistence of 

sub-replacement TFRs. BLS offer eight scenarios, with a 2300 low of less than 20 million and a high of 71 billion. 

Neither set of authors discuss the extent to which any of their scenarios might be a result of policy or other 

normative social initiative. The two World scenarios developed for this working paper are marked precisely by that 

distinction.  Scenario 1 is a Ψno policyΩ reference scenario and, given the assumption that world TFR stabilizes at the 

low rate of 1.47 in 2100, shows a decline to 1 billion by 2300.  Scenario 2 is explicitly the result of policy and/or 

normative social initiative and stabilizes at 3.5 billion by 2215.  Thus the working paper reference scenario ends 
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with a population lower than that of the UNPD medium scenario but higher than the lowest of the BLS scenarios, 

while our policy scenario ends up higher than any of the low UN or BLS scenarios. For details and discussion see 

ATTACHMENT 7.   

F.4. UN Sustainable Development Goals (SDG) World Regions, 1950-2300  

[This section is in preparation.  It will construct and compare population scenarios to 2300 for all eight world 

regions as defined by the UN Sustainable Development Goals (SDG) Initiative.  It will show both their low-variant 

trajectories to 2300 as reference cases and a sample set of RTR trajectories. The present Scenarios 3 and 4, for 

Central and Southern AsiaΣ ŀǊŜ ŜȄŀƳǇƭŜǎ ƻŦ ǿƘŀǘ ǿŜΩƭƭ Řƻ ŦƻǊ ŀƭƭ eight regions.  See ATTACHMENT 6, Scenarios 13 

and 14, for notes at this point. See also Spreadsheet 2 - Projections to 2300; Tabs 13 and 14, for current data.]   

G. CONCLUDING COMMENTS  

[These concluding comments are provisional pending completion of Section F.4,  ATTACHMENT 6 and Scenarios 13 

and 14. The final concluding comments could be very different.] 

It is quite possible, perhaps even probable, that this entire exercise posits a problem unlikely to arise.  The UNPD 

has repeatedly affirmed its contention that world population will most likely track the medium-variant WPP 

scenario, and that its low-variant scenario, which this exercise has taken as the reference scenario, is significantly 

less likely.  The UNPD argues that for the low-variant global scenario to happen, all countries would have to follow 

their already less probable low-variant trajectories, and that that is objectively highly unlikely.  

It is possible as well that even if a future of lower-than-desired fertility appears likely, the mix of conventional 

policy responses, fully implemented and in a context of widespread societal support, could over a period of some 

decades nudge global TFR to 2.1 and sustain it there.   

As noted, the assumption that the medium-variant scenario will prevail is being questioned, and the efficacy of 

conventional policy responses to low fertility even more so. DƛǾŜƴ ǘƘŜ ǎǘŀƪŜǎ ƛǘΩǎ ǊŜŀǎƻƴŀōƭŜ ǘƻ ŀǎƪΥ ƛŦ undesirably 

low fertility rates do prevail and conventional policies remain unable to revive them, what do we do?  It appears 

that transformative Ψchange ŀǘ ǘƘŜ ƘŜŀǊǘΩ  would sooner or later be our sole recourse.153  

A problem is that we have no idea at all what ŀ ΨŎƘŀƴƎŜ ŀǘ ǘƘŜ ƘŜŀǊǘΩ would mean IRL.  To suggest that women and 

men have a responsibility to have and raise more children runs counter to some of the deepest ethical tenets of 

the Western liberal tradition established at much cost over the past two centuries at least.    

This review, and in particular our comparison of regional scenarios in ATTACHMENT F.4, makes it clear that rates of  

population change and stabilized population levels have enormous social, economic and political implications, and 

further, that we have no shared normative basis for declaring that one country or another should or should not 

aspire to one or another level of population. 

Much of this exercise is presented in a manner that suggests that countries, regions, and the world can ΨdecideΩ 

what population level and rate of population growth or decline they ΨdesireΩ, and then take steps to move towards 

those goals.  LǘΩǎ ƴƻǘ ŎƭŜŀǊ ǘƘŀǘ ƳǳŎƘ ƻŦ ŀƴȅǘƘƛƴƎ ƛƴ ǘƘŜ ǿƻǊƭŘ actually ǿƻǊƪǎ ƭƛƪŜ ǘƘƛǎΦ LŦ ǘƘŀǘΩǎ ǎƻΣ ǿƘŀǘ ŘƻŜǎ ǘƘŀǘ 

mean for the questions this exercise raises?  [The final concluding comments will need to respond to this question.] 

 

 

           #        #        # 
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ATTACHMENT 1. THE FIRST DEMOGRAPHIC TRANSITIONM (DT1),  SECOND DEMOGRAPHIC TRANSITION (DT2), 

                   REVIVAL AND (ASPIRATIONAL) NEW STABILITY  -  A Schematic Display 
Year

0 - 100:       Stability. Births = Deaths = 100; no population change; total population = 300

100 - 150:   DT1 begins. Births remain at 100, Deaths decline to 75; population grows by 25; total population = 325. 

150-200:     DT1 continues. Births still at 100, Deaths decline further to 50; population grows by 50; total population = 375. 

200-250:     DT1 continues. Birth still at 100, Deaths stable at 50; population grows again by 50; total population = 425 

250-300:     Final phase of DT1 begins. Births decline to 75, Deaths stable at 50; population grows by 25; total population = 450 

300-350:     DT1 is complete.  Births = Deaths = 50; no population growth; total population remains at 450. 

350-400:     DT2 begins. Births do NOT stabilize at 50 but decline to 25, Deaths remain at 50; population declines by 25; total population = 425. 

400-450:     DT2 continues.  Births remain at 25, Deaths at 50; population declines by another 25; total population = 400. 

450-500:     Revival. Births revive to 50, Deaths remain at 50; no population decline; total population remains at 400

500-600:     New Stability. Births = Deaths =  50; no population change; total population = 400. 

Year 0 50 100 150 200 250 300 350 400 450 500 550 600

Births 100 100 100 100 100 100 75 50 25 25 50 50 50

Deaths 100 100 100 75 50 50 50 50 50 50 50 50 50

Year 0 50 100 150 200 250 300 350 400 450 500 550 600

Population Change 0 0 0 25 50 50 25 0 -25 -25 0 0 0

Year 0 50 100 150 200 250 300 350 400 450 500 550 600

Total Population 300 300 300 325 375 425 450 450 425 400 400 400 400

Note 1. This is an heuristic model. The abrupt changes followed by even trajectories in birth and death rates are not what any real country shows. 

Note 2. The new stability beginning in year 450 is aspirational because although many demographers declare it to be the expected end-point of 

          demographic transisition, no country has yet made it happen, and no theory of demographic change shows this result.  It's a normative wish. 

Note 3.  The 250-year period 100-350 between the start of DT1 and its peak is roughly consistent with experience.  The 150-year decline to new 

          stability is a conjecture, albeit perhaps a reasonable one.  
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ATTACHMENT 2. TOTAL FERTILITY RATE TRAJECTORIES, 1950-2020 

This Attachment shows the broad contours of country total fertility rate (TFR) trajectories 1950-2020.  

ATTACHMENT 3 focuses more tightly on patterns of stability and change over this period. ATTACHMENTS 4, 5 and 

6 consider scenarios of TFR and other key values stretching first to 2100 and then to 2300.   

Figure 2-1 is a density display showing TFR trajectories for all 201 countries, territories and areas (hereafter 

ΨcountriesΩ) tracked by the UNPD for its WPP 2019.  Several trajectory clusters and patterns might be discerned: 

* A majority of ~ 123 countries (61%) which begin in 1950 with TFRs greater than 5.5 but which beginning in the 

1970s diverge into two rough clusters: 

          - A cluster of ~ 50 countries (40%) that decline rapidly and by 2020 have TFRs below 2.5 (˃ = 2.0). 

          - A cluster of ~ 38 countries (31%) that decline more slowly and by 2020 have TFRs still above 4.0 ( ˃= 4.8). 

* A tighter cluster of ~ 37 countries (18%) that begin 1950 with TFRs already less than 3.5. They continue to 

decline, slowly but steadily, and by 2015-2020 all but two have TFRs below the replacement value of 2.1 ( ˃= 1.6).    

Figure 2-2 shows TFR trajectories for the 24 most populous countries; these countries account for 73% of 2020 

world population.  Clusters and patterns of their TFR trajectories roughly map those just noted above:   

* A group of 12 countries that began in 1950 with high TFRs of 5.4-7.4 but by ~ 1970 began a rapid decline, with 

seven of these dropping to 2.1 or below between 1990-2020.  These 12 are China, India, Indonesia, Brazil, 

Bangladesh, Mexico, Philippines, Egypt, Viet Nam, Türkiye, Iran and Thailand.   

* A smaller set of five high-TFR countries for which TFR also declined, but which lagged the rapidly declining 

trajectories of the 12 other high-TFR  countries in noticeable ways.  Ethiopia and Pakistan began their TFR decline 

later than the others, but once begun fell at comparably rapid rates.  Congo, Nigeria and Tanzania began their TFR 

declines later and have fallen less rapidly than have others. Since the early 2000s their TFRs have been declining at 

an accelerating rate but are still between 4.9 and 6.0.  

* A group of seven lower-fertility countries ς the United States, Russia, France, Japan, Italy, United Kingdom and 

Germany ς that began the post-war 1950s-60s with TFRs of 2.1-3.3.  Four of these ς the US, UK, Germany and Italy 

ς had post-war baby booms.  The TFRs of all seven countries then promptly declined, and in the fifteen years 1965-

1980 all dropped below 2.1.  Over the ensuing forty years TFRs clustered between 1.3 and 1.9 (2020  ˃= 1.6).           

Figure 2-3 shows the TFR trajectories of populations of countries as assigned to the four broad income groups used 

by the World Bank for lending, analytic and other purposes.  The four income groups are defined by GNI per capita 

in 2022 US$ (WB Atlas methodology) 

These highly aggregated trajectories are broadly congruent with those just reviewed in Figure 2-2.  The lower 

income countries have higher TFRs that remained high for some time but have now begun to drop.  The high-

income countries began the 1950s with comparatively low TFRs and since then these have dropped even lower.  

!ƴŘ ǘƘŜ ¢Cw ǘǊŀƧŜŎǘƻǊƛŜǎ ƻŦ ǘƘŜ ²ƻǊƭŘ .ŀƴƪΩǎ ǳǇǇŜǊ-middle and lower-middle income countries could be taken to 

roughly bracket the upper and lower bounds of our TFR cluster that began with high TFRs in the 1950s and ended 

in the 2020s with considerably lower TFRs.  

Figure 2-4  is of course the highest possible aggregation of country TFR trajectory data.  We see rough aggregate 

stability over 1950-1970 and continuous, mostly decelerating, decline throughout the decades following. 

For source data on historical TFR trajectories 1950-2020 see Spreadsheet 1 - Demographic Data; Tab B.    

 

 

https://datatopics.worldbank.org/world-development-indicators/the-world-by-income-and-region.html#:~:text=The%20World%20Bank%20classifies%20economies,%2Dmiddle%2C%20and%20high%20income.
https://datahelpdesk.worldbank.org/knowledgebase/articles/378832-what-is-the-world-bank-atlas-method
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FIGURE 2 ς Trajectories of Total Fertility Rate Decline, 1950-2020. (children/woman/lifetime) 

 

Source: United Nations Population Division World Population Prospects 2019.  

See Spreadsheet 1 ς Demographic Data; Tab B for more.  

 

 

Countries displayed in Fig. 2-2 (ranked by descending 2020 TFR}: 

World Bank Country Income Groups   [GNI per capita, 2022 US$]   DR Congo, Nigeria, Tanzania, Ethiopia, Pakistan, Egpt, Philippines, 

High Income:                                  >  $ 13,205 Indonesia, India, Iran, Mexico, Turkey, Viet Nam, Bangladesh, France,

Upper-Middle Income:    $ 4,256 - 13,205 Russia, USA, UK, Brazil, China, Germany, Thailand, Japan, Italy. 

Lower-Middle Income:    $ 1,086  - 4,255

Low Income:                     <  $ 1,086
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ATTACHMENT 3. DOES TFR STABILIZE, REVIVE/REVERSE/ REBOUND AND GROW AS 

DEVELOPED COUNTRIES DEVELOP FURTHER?   

3.1. Does TFR Stabilize?  

We saw in ATTACHMENT 2 that all TFRs have declined over time but that most are now doing so at declining rates. 

Do they eventually tend to stabilize? If so, at what level or levels?   

[ŜǘΩǎ ŘŜŦƛƴŜ ŀ stabilized total fertility rate  as one that displays a statistical variance of 0.05 or less over the four 

decades 1980-2020.154  We find that of the 201 countries, territories and areas tracked by the UNPD, 33 (16%) 

have TFR trajectories that meet these criteria; see Spreadsheet 1 - Demographic Data; Tab D. However, ten of 

these are microstates with small land areas, small but full populations, and relatively stable, healthy economies, 

which together work to constrain variance. Of the remaining 23 countries ς see Figure 3-1 ς the only significant 

outlier is Israel, whose TFR as of 2020 is almost twice the mean of the other 22, and is a function of its singular 

religious and demographic situation; see ATTACHMENT 8.  

Of the remaining 22 low-variance countries, 20 are either developed Western and Central European countries or 

countries settled by Europeans, and the other two are Japan and Singapore.  As of 2020 the TFRs of these 22 core 

low-variance countries ranged from 1.2 to 1.9 (  ˃= 1.6, ̀  = 0.193).  Of the 22 TFRs ten are less than or equal to 1.5. 

  

 
Data source: United Nations Population Division World Population Prospects 2019. 
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It seems reasonable to suspect that at least some degree of TFR stability could be a function of level of 

development. The populations of countries in the middle of their demographic transitions are doing just that ς 

transitioning ς from rural to urban, less educated to more educated, communal relationships to instrumental 

relationships, and the like, and all of these could be taking place at different rates within a given country, with  

unstable TFRs as a result. The но ŎƻǳƴǘǊƛŜǎ ǿŜΩǾŜ ƛŘŜƴǘƛŦƛŜŘ ŀǎ ƘŀǾƛƴƎ ǎǘŀōƭŜ ¢Cwǎ have mostly had comparatively 

stable cultural and political-economic track records in the four decades since 1980. hƴ ǘƘŜ ƻǘƘŜǊ ƘŀƴŘΣ ƛǘΩǎ 

precisely this homogeneity of culture, history and more that makes this track record an uncertain predictor of how 

other countries with very different cultures and histories might fare in coming decades regarding TFR.   

3.2. Does TFR Revive/Reverse/ Rebound and Grow as Developed Countries Develop Further?  

3.2a. What might a review of longitudinal TFR trajectories suggest?  

Are there countries the TFRs of which have dropped to some low level and have then revived, reversed or 

rebounded, perhaps reaching or surpassing the replacement level of 2.1? [ŜǘΩǎ ŘŜŦƛƴŜ ŀ ǇŜǊƛƻŘ ƻŦ TFR reversal as 

ŀƴȅ ǇŜǊƛƻŘ ōŜƎƛƴƴƛƴƎ ƛƴ мффл ŘǳǊƛƴƎ ǿƘƛŎƘ ŀ ŎƻǳƴǘǊȅΩǎ ¢Cw Ƙŀǎ ƛƴŎǊŜŀǎŜŘ ŎƻƴǎŜŎǳǘƛǾŜƭȅ ƻǾŜr three or more of the 

six WPP 2019 five-year periods, and that over that 30-year span shows a statistical variance greater than 0.05.  We 

find 17 countries whose TFR histories meet these criteria; see Spreadsheet 1 - Demographic Data; Tab E. The 1950-

2020 TFR trajectories of these 17 countries are shown in Figure 3-2 below.  Two major TFR groupings and sets of 

trajectories might be discerned. Figures 3-3 and 3-4 show the same trajectories as appear in Figure 3-2, but broken 

out separately by these two major groupings.  Figure 3-5 shows the same data as does Figure 3-4 but the range of 

Y-axis values is reduced so as to enhance image resolution. The two major TFR groupings are:   

1) Six initially high-fertility countries that began the post-war period with TFRs between 4.4 -7.3, saw these TFRs 

decline significantly over the ensuring decades and by 2000 reach lows of 1.6-2.4.  At this point the TFRs of three of 

these countries ς Algeria, Mongolia and Kazakhstan ς reversed their trajectories and by 2020 had values of 2.9-

3.1.  The TFRs of the three other countries -  China, Viet Nam and Armenia -  also reversed after 2000 but grew 

only by 6%.  These might better be thought of as stabilized fertility rates as discussed above, but are included here 

for now for consistency.    

2) Eleven lower-fertility countries that began the 1950s-60s with TFRs of 2.1-3.5. These dropped sharply in the 

1990s and reached a range of 1.2-1.7 in the early 2000s, after which they reversed direction and began positive 

growth. From 2000 to 2020 their mean TFR had increased from 1.41 to 1.68, an increase of 16%.  These countries 

are Russia, Belarus, Georgia, Lithuania, Latvia, Romania, Czechia, Slovakia, Slovenia Bulgaria and Austria.  

All six of the initially high-fertility countries are of Asian and/or Islamic culture and/or history; I need to review 

these cases in more detail before commenting further.  

Ten of the eleven lower-fertility countries are former Soviet Socialist Republics or Eastern European Soviet 

satellites.  The period during which their fertility plunged ς the 1990s ς was the period that followed the collapse 

of the Soviet Union and the dissolution of its Eastern European bloc.  The period was one of great generalized 

uncertainly and included the disruption and privatization of pro-natal social and economic programs that had been 

common to these countries for many decades.  As conditions subsequently stabilized fertility increased, although 

in general not to pre-мффлǎ ƭŜǾŜƭǎΦ LǘΩǎ ǊŜŀǎƻƴŀōƭŜ ǘƻ Ǉƻǎƛǘ ǘƘŀǘ ǘƘŜ Ǉƻǎǘ-2000 TFR trajectory of these counties is 

thus in part a tempo effect and in part a quantum effect, and in the end perhaps not too different from that seen 

in much of Western Europe.  

Of 197 countries tracked by the UNPD only twoςViet Nam and New Zealandςhave ever had their TFR drop below 

2.1 and then recover to that level, and in both instances this distinction is a technicality of position, not the result 

of robust renewal.155  
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Data source: United Nations Population Division World Population Prospects 2019.                      
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3.2b. What might a review of cross-section analyses suggest?  

Figure 3-6 shows the scatterplot correlation between an Inequality-adjusted index of Human Development (IHDI) 

and TFR for 151 countries and territories.  We see the expected negative correlation of development and fertility.  

The R2 of 0.73 is lower ǘƘŀƴ ǿƻǳƭŘ ǘȅǇƛŎŀƭƭȅ ōŜ ŀŎŎŜǇǘŀōƭŜ ŦƻǊ ǊŜǎǳƭǘǎ ƛƴ ǘƘŜ ǇƘȅǎƛŎŀƭ ŀƴŘ ōƛƻƭƻƎƛŎŀƭ ǎŎƛŜƴŎŜǎΣ ōǳǘ ƛǘΩǎ 

strong enough for social scientists to take this negative correlation to be real.  However, the correlation of the 

most highly developed countries with IHDI is ambiguous.  Figures 3-7 and 3-8 show the same results shown in 

Figure 3-6 but now as two distinct developmental regimes, with Figure 3-7 showing all countries with IHDIs < 0.800 

and Figure 3-8 all countries with IHDIs > 0.800.  Figure 3-7 shows the expected increase in the negativity of the x 

coefficient and a very small decrease in R2.  Figure 3-8, however, shows a change in sign of the x coefficient from 

negative to positive.  But the R2 of 0.296 is low even for the social sciences. Can we feel confident that we have 

uncovered an objective phenomenon, such that the dozens of still developing countries, as they develop past 0.8 

IHDI, will begin showing continuing positive growth of TFR, and that the TFR of each of the countries already now 

above 0.800 will continue to increase, as these countries attain IHDIs of .85, .90, .95 and so on?  Pending further 

ǊŜǾƛŜǿΣ LΩƳ skeptical.  See Spreadsheet 1 - Demographic Data; Tab F.  
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Figures 3-9 through 3-12 show TFR in relation to, respectively, per capita Gross National Income, Gender Equality, 

Religiosity, and Happiness. These are exploratory exercises. Regression exercises, in particular those using abstract, 

constructed independent variables, are subject to hidden distortions, problems of variable definition, confounding 

variables and methodological choices that can give misleading results.  I comment briefly on Figure 3-9 but forego 

comment on the others pending review.  See DN 156 for independent variable definitions and sources. 156  

Figure 3-9: TFR v pc GNI.  As with the regression of TFR and IHDI, but more so, we see what might better be 

thought of as two fertility/development regimes rather than a single continuous functional relationship across all 

values of the domain.  In this instance one regime might be all countries with pc GNI of less than e.g. $6,000 and 

the other as all countries with pc GNI җ that value.  In both regimes TFR is effectively independent of pc GNI.  In the 

regime of lower-income countries TFR can but need not fall dramatically with small increments of pc GNI, and in 

the regime of better-off countries pc GNI can grow very large with little impact on TFR, which remains within a 

range of 1.0-2.0 regardless of economic status (Israel again the outlier at ~ 3.0).  Above $6,000 there does not 

appear to be much evidence of either falling or rising TFR with rising pc GNI.  

  

  

 

Figure 3-10: TFR v Gender Equality.  Comments foregone pending review.  See Spreadsheet 1 - Demographic Data; 

Tab F for more now.   

Figure 3-11: TFR v Religiosity. Comments foregone pending review. See Spreadsheet 1 - Demographic Data; Tab F 

for more now.  

Figure 3-12: TFR v Happiness. Comments foregone pending review. See Spreadsheet 1 - Demographic Data; Tab F 

for more now.  
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3.3 What Do the Demographers Say?  

There is a large literature on the question of whether the declining TFRs of developed countries can be expected to 

reverse direction and grow once these countries cross some threshold and develop even further.  A major part of 

this literature involves the interpretation of statistical comparisons of the sort just presented. The notes following 

are hardly a comprehensive review of this literature but are meant to give some sense of its focus and approach.  

Myrskyla, Kohler and Billari (2011, 2009) sparked the current debate with a paper that argued that TFRs will 

reverse their decline and vary positively with development once a particular developmental threshold has been 

achieved and surpassed. The paper, published in Nature, received much commentary. The Economist (2009), for 

example, declareŘ ƛƴ ŀƴ ŀǊǘƛŎƭŜ ǘƛǘƭŜŘ ά¢ƘŜ .Ŝǎǘ ƻŦ !ƭƭ tƻǎǎƛōƭŜ ²ƻǊƭŘǎΚΣέ ǘƘŀǘ ǘƘŜ ŀǎǎƻŎƛŀǘƛƻƴ ƻŦ ŜŎƻƴƻƳƛŎ 

ŘŜǾŜƭƻǇƳŜƴǘ ǿƛǘƘ ƭƻǿŜǊ ŦŜǊǘƛƭƛǘȅ άƴƻ ƭƻƴƎŜǊ ƘƻƭŘǎ ǘǊǳŜΦέ  Myrskyla et al. (MKB) found that when a country whose 

Human Development Index (HDI), adjusted to control for possible tempo effects of delayed childbearing (aHDI), 

exceeded 0.80-0.85 (later, 0.90), TFRs would thereafter begin to increase rather than continue to decline, thus 

tracing what the authors called an inverse J-curve.   

Why and how does this happen?  MKB and others argued that development brings with it both more job 

opportunities and higher levels of education for larger shares of women, and that corporations, government and 

the non-profit sectors would be motivated to employ this newly skilled workforce and would thus adopt workplace 

policies that allow women, and men, the support and flexibility needed to have the somewhat larger families they 

desire but heretofore were unable to have. In addition, men in very highly developed countries will have learned 

not only to accept but to value taking on a greater share of household and child-rearing responsibilities, further 

enabling women to pursue both successful careers and desired family size.  

The MKB results were challenged. Furouka (2013, 2009) applied more sophisticated statistical techniques and 

measures to the same data analyzed by MKB. He reported the existence of an inflection point at aHDI = 0.78, but 

the correlation between aHDI and TFR remained negative, albeit more weakly so .  Furouka concluded that his 

results did not support the existence of a J-curve.  

Yoldemir and Oran (2012) reviewed dozens of studies reporting a wide range of findings on the bearing of 

development on fertility rates. They gave particular weight to the MKB results and concluded that fear of a 

relentless downward TFR spiral seems unwarranted, and further, that low TFRs will most likely recover and 

approach the medium-variant UNPD WPP projections showing a global TFR of 1.94 by 2100.  

Harttgen and Vollmer (2012) test the HDI/TFR relationship using what appears to have been the most extensive 

variety of statistical methods and measures of development and fertility to that date.  They report that in 2010  the 

United Nations Development Programme (UNDP) changed the formula it used to calculate the HDI.  The old HDI 

was constructed such that a country cannot exceed a value of 1.00.  As countries develop an increasing number 

will thus necessarily cluster near the top.  HV suggest that this feature appears to have generated the several 

reported J-curves. The new UNDP HDI retains the 1.00 upper value but extends the scale of the index to eliminate 

the clustering, at least for some time, and with it eliminates the J-curve. HV note that it was implausible to have 

imagined that any social phenomena as complex and multifaceted as fertility should be expected to vary directly 

with a single, simple and abstract socially constructed value such as the HDI.    

Bongaarts and Sobotka (2012) review possible explanations for the increase in the TFR reported over 1998-2008 

throughout Europe, and conclude that it is most likely a tempo effect rather than a true quantum effect.  BS 

ŎƻƴǎǘǊǳŎǘ ŀ ƴŜǿ ƛƴŘƛŎŀǘƻǊ ǘƘŜȅ Ŏŀƭƭ ΨǘŜƳǇƻ ŀƴŘ ǇŀǊƛǘȅ ŀŘƧǳǎǘŜŘ ǘƻǘŀƭ ŦŜǊǘƛƭƛǘȅΩ ό¢Cwp*), and find that with this 

measure the TFR throughout Europe has in fact remained nearly stable since the late 1990s.   

Using per capita GDP rather than HDI as the independent variable, along with updated TFR values, Luci-Greulich 

and Thevenon (2014) find that once a country exceeds a certain high per capita GDP threshold its TFR/pcGDP 

relationship switches from negative to positive, thus bolstering the MKB conclusions.  L-GT judge, however, that 
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this positive relationship remains too weak to drive sub-replacement TFRs back to 2.1. See also LaCalle-Calderson 

et al. (2017), who similarly report a positive but weak association of greater per capita GDP with higher TFR.   

Kearney and Levine (2021) of the Brookings Institution note that U.S. TFR has been declining steadily for well over 

a decade, from 2.12 in 2007 to a sub-replacement level of 1.78 in 2020, ōǳǘ ǘƘŀǘ ƛǘΩǎ ƴƻǘ ŎƭŜŀǊ ǿƘŜǘƘŜǊ ǘƘƛǎ 

represents a true decline in TFR or is a tempo effect associated with the Great Recession and can be expected to 

show a rebound after another decade or so. They analyze newly available birth statistics and conclude that U.S. 

women are both delaying childbirth and having fewer children overall.  They note that this finding is consistent 

with findings for high-income countries worldwide. They imply that this similarity points to a global-scale, deep 

causation  of falling TFRs rather than country-specific factors, and that U.S. TFR can be expected to remain at 

below-replacement levels for the foreseeable future.   

Gaddy (2021) finds that TFR and HDI values over the decade since the publication of Myrskyla et al. (2009, 2011) 

do not support the hypothesis of a J-curve relation between fertility and development. Among countries with HDIs 

> 0.8 some TFRs have risen and others have fallen, with no consistent association either way. Gaddy also runs TFR 

against a new development index, the Human Life Index (HLI), that he says corrects for deficiencies in the official 

HDI, and again finds no consistent association. He argues that continued fertility declines over the past decade 

have invalidated the J-curve hypothesis as a general rule.   

In a state-level analysis of fertility and development in the United States, Schubert, Dudel and Kolobova (2022) 

confirm the existence of the J-curve relationship suggested by MBK. They show that the association of fertility and 

development changes from negative to positive once expected life-span at birth (used here as a proxy for 

development) in any U.S. state passes the threshold of 79.09 years. They test for robustness using a wide range of 

fertility and development indices and find support for their findings. They caution against using their results 

predictively, given the sensitivity of fertility rates to external shocks such as the Great Recession and the pandemic.  

In the decade or so following the MRK paper many authors have suggested that gender equity might have a 

significant positive impact on fertility independent of the impact that high economic development might have.  In 

this case the pattern and direction of causative links among development, gender equity and TFR can become 

quite complex. Representative studies of these relationships are noted here:  

Arpino, Esping-Andersen and Pessin (2013) suggest the existence of a U-shaped relationship between changes in 

attitudes about gender roles and TFR.  They highlight the importance of attitudinal differences between men and 

women in the generation of this relationship.  They say that in traditional societies both men and women share 

traditional notions of gender roles, and in these societies high TFRs prevail.  In transitional societies it is common 

for women to take the initiative in redefining their roles, and for men to resist this. A consequence of this tension 

is often, among other things, fewer children.  In societies in which men have come to support equitable gender 

roles, both in the workplace and domestically, the conditions exist in which desired larger families can be realized.  

Rindfuss, Choe and Brauner-Otto (2016) regress TFR not against HDI or GDP but against the female labor force 

participation rate (FLFPR).  Among economically well-off countries this generates bifurcated results, with one 

group of countries stabilizing around a TFR of 1.9 and another around a value of 1.3. The first group includes 

Northern and Western Europe, Oceania and the United States. The second group includes Central, Southern and 

Eastern Europe, and East and Southeast Asia.  RCB conclude that countries that lag in the adoption of gender 

equity practices will lag in their recovery to higher TFRs, even if they continue to advance economically.  The 

authors usefully direct attention to the implications of their findings in a way that many ŀǳǘƘƻǊǎ ǘŜƴŘ ƴƻǘ ǘƻΥ άΧƛƴ ŀ 

stable population with a mean length of generation of 30 years, a TFR of 1.9 implies a 50% population reduction in 

23л ȅŜŀǊǎ ōǳǘ ǘƘŜ ƘŀƭǾƛƴƎ ǘŀƪŜǎ ƻƴƭȅ пп ȅŜŀǊǎ ǿƛǘƘ ŀ мΦо ¢CwΦέ όǇ 2)    

Cho, Song and Moon (2018) construct indices that measure attitudes concerning gender equity regarding 1) 

economic activities and 2) domestic nurturant roles. They find that women who score high on one index but low on 
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the other tend to have smaller families, while women who score high or low on both indices tend to have larger 

families.  These results are consistent with theories of a U-shaped fertility/gender relationship.   

Details of methodology, including choice and definition of variables, applied to similar questions can generate 

different results.  Fox et al. (2019) finds that gender equity is important in ensuring higher TFR, while   Gaddy 

(2021) asks if high levels of gender equity independently generate higher TFRs, and finds that they do not.  

Kolk (2019) confirms that cross-sectional displays of gender equality and TFR in developed countries in the period 

since 2000 show positive correlation.  He then shows, however, that time-series correlations of gender equality 

and TFR for individual countries over that period are inconsistent with this result. Of 35 developed countries 

analyzed, 1) a majority show no significant correlation of gender equity and TFR over time, 2) many show a 

continuous negative correlation, and 3) only four (Belgium, Denmark, France, and the Netherlands) show a positive 

correlation. Kolk identifies this seeming inconsistency as a statistical artefact. He ŎƻƴŎƭǳŘŜǎ ǘƘŀǘ άǘƘŜǊŜ ƛǎ no clear 

pattern between fertility and gender equality ς when operationalized as female political empowerment ς in 

ŘŜǾŜƭƻǇŜŘ ŎƻǳƴǘǊƛŜǎ ǿƛǘƘ ƘƛƎƘ ƎŜƴŘŜǊ ŜǉǳŀƭƛǘȅΦέ όǇ орύΦ  

3.4. Concluding Comments re ATTACHMENT 3 

TFRs for all countries have declined as development proceeds, but such decline cannot continue indefinitely. In 

many developed Eurozone and several East Asian countries TFR appears to be stabilizing, perhaps in the range  

1.2-1.9 ( =˃1.6). There is as of now no strong evidence that other countries, with different socio-cultural histories 

and institutions, need stabilize at these same levels. Plausible scenarios can be sketched in which one sort of 

country or another might stabilize at higher or (perhaps) lower TFRs.157  

But stabilization in the range of 1.2-1.9 still generates ongoing population decline, and a stable TFR below 1.5 

eventually generates catastrophic decline. The evidence for the proposal that the TFRs of highly developed 

countries can be counted on to automatically switch from negative to positive upon crossing some further 

developmental threshold is not at present compelling.        

Of course, the narrative of TFR reversal given high levels of development is appealing. As economies develop and 

women become increasingly educated and skilled, ambitious entrepreneurs with growing needs for skilled workers 

liberalize their work rules and benefits to allow these women to have both the career success and the family size 

they want.  Meanwhile, enlightened husbands in highly developed economies are taking on more housework and 

child-rearing duties, further allowing women, and men, to have the careers and families they want. 

All this is true and good. But does it generate a countervailing socio-economic force strong enough to override the 

panoply of civilizational transformations that over the past century have driven one developed country after 

another to well below replacement TFR?  These transformations include the abandonment of religious belief and 

practice, the spread of atomistic individualism, the mediated immersion in fantasy worlds that consumes more and 

more of ȅƻǳƴƎ ǇŜƻǇƭŜΩǎ waking hours and leave them feeling competitively inadequate, incompetent and 

insignificant. Add as well the techno-capitalist colonization of our minds, our bodies, our communities and our 

desires. Are baby-bonuses, flex-time and helpful husbands a match for this?  LǘΩǎ ǳƴŎŜǊǘŀƛƴΦ   

Despite all of this and more the future, as always, remains open. Those concerned about population decline might 

find encouragement in that 1) most women and men still want to have children; 2) most of those women and men 

want to have between two and three children; 3) given these data points, the distance between TFRs of, say, 1.7 

and 2.1 is not unbridgeable; and 4) most people are supportive of public policy intended to support family life and, 

explicitly or implicitly, higher fertility. (See DNs 88-89).  What is not clear is how supportive people would be of the 

sorts of mass transformative pro-natal social movements that some authors suggest will ultimately be needed if 

we want to raise fertility rates to levels sufficient to bring population decline to a halt.  
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ATTACHMENT 4. CONTENDING PROJECTIONS, 1950-2100  

The United Nations Population Division (UNPD) maintains the most authoritative and widely used global 

demographic data files. Its World Population Prospects (WPP) is updated roughly every two years.  The WPP 

includes historical estimates of values for 1950-present, high-, medium- and low-variant projections through 2100, 

and more. 158   

A second source of world demographic data is the Wittgenstein Centre for Demography (WIC) and allied 

institutions.159  WIC projections have often shown greater population decline than those prepared by the UNPD.   

In 2020 the Institute for Health Metrics and Evaluation (IHME) published projections showing population levels 

for 2100 even lower than those projected by the WIC. 

The UNPD defended its methodologies and projections, and its WPP 2022 results for 2100 were only slightly lower 

than its immediately previous results of 2019.   

Figure 4-1 shows the three WPP 2019 scenarios in blue and their three 2022 scenarios in green.  Figure 4-2 shows 

the three WPP 2022 scenarios, the five WIC scenarios and the five IHME scenarios.  Together these display three 

high-fertility scenarios, four medium-fertility scenarios, and six low-fertility scenarios.  

For the present exercise we need to adopt an established low-fertility scenario for reference through 2100, which 

ǿŜΩƭƭ ǘƘŜƴ ŜȄǘŜƴŘ ǘƘǊƻǳƎƘ нолл. It needs to be low-fertility but not so low as to be non-credible.  

I chose to use the low-fertility scenario of WPP 2019.  My modeling results using the parameter values for that 

scenario are shown in thick red dashes in Figures 4-1 and 4-2.  These results track the UNPD results for that period 

very closely. They trace a path within the upper-mid range of the six low-fertility scenarios shown in Figure 4-2.  

The WPP 2022 projections are of course the most recent but the online data is formatted in a manner difficult to 

use on my Excel platform, and, as noted, the differences between the WPP 2019 and 2022 results are not large.  

Key source documents are UNPD (2022, 2019), Vollset (2021, 2020) and Gietel-Basten and Sobatka (2021, 2020). 

See also Spreadsheet 1 - Demographic Data; Tab G.  See Adam (2021) for an account of the contending projections.  
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ATTACHMENT 5.  THE COHORT COMPONENT POPULATION PROJECTION MODEL   

 

 

 

 

 

 

 

 

 

The model used in this exercise follows that presented by Preston (2001, pp 119-129). It accounts for fertility and 

mortality but does not include migration.  Historical, initial and parameter values are those presented in United 

Nations Population Division World Population Prospects 2019 (2019). 

I. Notation and Equations of the Model 

1. Females 

5NF
X (t)      =     number of women aged x to x+5 at time t 

5LF
X             =     number of person-years lived by women aged x to x+5  

5FF
X             =     age-specific fertility rate in interval x to x+5                     

5NF
X (t+5)   =     5NF

X-5 (t) · 5LF
X / 5LF

X-5 ;       қNF
85 (t+5) = (5NF

80 (t) +  қNF
85 (t)) · (TF

85 / TF
80)  

5BX [t, t+5]  =     5 · 5FF
X · (5NF

X (t)  +  5NF
X (t+5)) / 2    =   births to women aged x to x+5 between  

                                                                                                   time t and time t+5 

B [t, t+5]      =     В 5Bx [ὸ,ὸ+ 5]  
ɼ 5
ὼ=ὥ    =   total births between t and t+5 

BF [t, t+5]     =     B [t, t+5] · 1/(1+1.05)   =   number of female births between t and t+5 (SRB=1.05) 

5NF
0 (t+5)     =     BF [t, t+5] · (5LF

0 / 5·l0)  

2. Males  

5NM
X (t)         =     number of men aged x to x+5 at time t 

5LM
X               =     number of person-years lived by men aged x to x+5  

5NM
X (t+5)     =     5NM

X-5 (t) · 5LM
X / 5LM

X-5 ;       қNM
85 (t+5) = (5NM

80 (t) +  қNM
85 (t)) · (TM

85 / TM
80)  

BM [t, t+5]     =     B [t, t+5] · 1.05/(1+1.05)   =   number of male births between t and t+5  

5NM
0 (t+5)     =     BM [t, t+5] · (5LM

0 / 5·l0)  
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ATTACHMENT 6.  LOW FERTILITY SCENARIOS, 1950-2300 

In this Attachment I consider global, regional and national low-fertility scenarios over the period 1950-2300.  The 

intent is to get a very general sense of the magnitude of the challenges presented by persistent low fertility and by 

initiatives intended to increase TFRs from low values to replacement values.   

Fourteen scenarios are displayed (two are in preparation). Each scenario displays trajectories for population, total 

fertility rate, population growth rate, dependency shares and dependency ratio for the period 1950-2300. The 

scenarios are:  

1.   The World ς Reference Case [no abbreviation] 

2.   The World ς Return-to-Replacement ς [RTR] 

3.   Central and Southern Asia 

4.   Central and Southern Asia ς RTR 

5.   United States of America  

6.   United States of America ς RTR 

7.   Japan  

8.   Japan ς RTR-A  

9.   Japan ς RTR-B 

10.  Nigeria  

11.  Nigeria ς Full Transition  

12.  Nigeria ς Full Transition ς RTR  

13.  UN SDG World Regions              [in preparation] 

14.  UN SDG World Regions ς RTR   [in preparation] 

For each geopolitical region I show a reference case in which low fertility continues to 2300, followed by a Ψreturn-

to-replacementΩ case in which TFR increases to and stabilizes at replacement level.  For Japan and Nigeria I show a 

third scenario to address particular features of each countries demographic situation. A compative review of the 

demographic futures of the eight major regions used in the UN Sustainable Development Goals (SDG) initiative is in 

preparation.  

The scenarios were generated using the cohort component projection model described in ATTACHMENT 5 above. 

The scenarios were constructed as follows:   

1. Values shown for 1950-2020 are the historical estimates presented in WPP 2019.   

2. Values shown for 2025-2100 were generated by the projection model, using the age-specific fertility rates and 
    the female and male mortality rates displayed in the WPP 2019 online database.  The computed output  
    trajectories through 2100 track the output values shown in WPP 2019 very closely.   

3. The reference case values for 2105-2300 were generated by assuming that age-specific fertility rates and female  
    and male mortality rates remain constant at their 2100 values through 2300.  I generated the return-to-  
    replacement scenarios by adjusting the age-specific fertility rates as described in the notes for each scenario.  

4. The historical estimates account for migration but computed values after 2020 do not. Migration rates are  
    difficult to usefully model over long periods. Although they can obviously have important impacts in particular  
    situations, in general and over the long run their impacts are usually moderate.  Later versions of this working     
    paper will address migration more fully. 

 
As discussed in Section E of these notes (pp 11-16), in recent decades many countries have adopted policies 
intended to increase their TFRs, with uncertain results.  In this attachment I assume that countries are able to 
successfully increase TFRs, presumably via some combination of policies and normative socio-cultural change. 

IƻǿŜǾŜǊΣ ƻǳǊ ǎŎŜƴŀǊƛƻǎ ŘƻƴΩǘ ŀǎǎǳƳŜ ǘƘŀǘ ǘƘƛǎ Ŏŀƴ ōŜ ŘƻƴŜ Ŝŀǎƛƭȅ ƻǊ ǉǳƛŎkly.  Rather, we assume that it would take 

several decades of debate and contest before any country achieves the needed consensus in favor of a higher TFR 

and how this is to be accomplished, and several decades more before real  births increase by a magnitude 

sufficient to move the TFR needle. Thus our initial RTR scenarios show no sustained TFR increase until after 2100. 

For full documentation of this exercise, including graphic displays, tabular results, active models and data files, see 

the attached Spreadsheet 2 - Projections to 2300. The  images and commentary shown on pp 36-50 following, and 

all of Spreadsheet 2, are preliminary drafts pending review and consultation. 
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Scenario 1.  THE WORLD   

 

 

Figures 1-1 through 1-5 show WPP 2019 historical estimates through 2020, my projections using WPP 2019 low-

variant age-specific fertility and mortality values through 2100, and my extensions through 2300 assuming 2100 

fertility and mortality values remain unchanged.   

World population peaks at 8.9 billion in 2055 and falls to 7.5 billion by 2100.  At that time and after world TFR is 

1.49. By 2300 population has fallen to 1.0 B, 12% of its peak value.  The world last sustained a 1.0 billion 

population in 1810.  Post-2300 trajectories are left unaddressed here and in all the rest of the reference scenarios.     

The dependency ratio of non-working-age to working age population ([0-14]+[65+]/ [15-64]) worsens from 2035-

2130 but remains stable after that.  

Although as noted in the text many people might welcome some reduction and stabilization of world population, 

the unrelieved 245-year decline over 2055-2300 shown in this scenario is highly problematic, to say the least.    

¢Ƙƛǎ ŀƎƎǊŜƎŀǘŜ Ǝƭƻōŀƭ ǎŎŜƴŀǊƛƻ ŘƻŜǎƴΩǘ ǎƘƻǿ ǇƻǎǎƛōƭŜ ǎƘƛŦǘǎ ƛƴ ǊŜƎƛƻƴŀƭ ŀƴd national populations, nor does it 

consider distributions of income, wealth or well-being.  These could greatly either ameliorate or exacerbate 

challenges posed by population decline of the duration and magnitude indicated.   

 

NB: The images displayed in this and the rest of Attachment 6, i.e. Figures 1-1 through 14-3, are placeholders 

pending preparation of higher resolution figures or other means of display.  See the original spreadsheet displays 

in the Excel file Spreadsheet 2 - Projections to 2300.  
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Scenario 2.  THE WORLD ς RETURN-TO-REPLACEMENT  

 

Suppose the nations of the world agree to arrest global population decline short of the 1.0 billion shown in 

Scenario 1, and to stabilize at some higher level.  What might this look like? 

Scenario 2 shows one option. Rather than staying constant after 2100 at 1.49, the TFR increases.  By 2170 it has 

reached its replacement rate, in this case ~ 2.0.  As of 2230 population stabilizes near 3.5 B, roughly the level of 

world population in 1968.  In Scenario 1 world population as of 2300 is 12% of its 2055 peak population; in 

Scenario 2 this has increased to 39%. The return-to-replacement TFR trajectory was chosen such that the path of 

TFR increase is roughly symmetric with the record of TFR decline.  Such a design criteria has minimal normative 

grounding and is effectively arbitrary. RTR policy IRL would need to consider a multitude of normative factors.    

Scenario 2 is consistent with a narrative of the following sort.  In the 80 years between 2020 and 2100 the nations 

of the world and their many peoples come to agree that population should be stabilized at no lower than 3.5 B. 

During this period they begin adopting and implementing the policies, and modifying those personal behaviors, 

social institutions and life-decisions, needed to realize that 3.5 billion goal. By 2105 the results of all this work 

begin to be visible. TFR increases slowly but steadily from that point to the 2.0 replacement rate in 2170.   

This scenario and narrative prompt many questions.  Does anything in the world ever happen in such a manner?  

What does it mean for the ǿƻǊƭŘΩǎ nations to ΨŎƻƳŜ ǘƻ agreŜΩ on something both as massively over-arching as the 

level of world population and as intensely personal as the number of children women, and men, should have?  

How would such an agreement be translated into action? The results to date of pro-fertility policies are not 

encouraging. Scenario 2 posits an 80-year period of global consensus-building, policy-making and normative socio-

cultural change, followed by a 95-year period of increasing TFR, before population actually stabilizes at the desired 

3.5 B.  Is this timeline too conservative, or too ambitious? In Scenario 1 population declined steadily for at least 

245 years, whereas in this scenario it declines for ΨonlyΩ 175 years. It might be hoped that because the period of 

population decline is shorter, and ends in a socially affirmed higher level of stable population, that the extent and 

nature of disruptive transition might be lessened.  What are the grounds for such a hope, and what would it look 

like on the ground? We address some of these questions as this review continues.   
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Scenario 3.  CENTRAL AND SOUTHERN ASIA 

 

 

In Scenario 3 (Figures 3-1 through 3-5) we show the same population variables we displayed for the World in 

Scenarios 1 and 2, but now for a particular world region, that of Central and Southern Asia (CSA).  As designated 

by the United Nations for its Sustainable Development Goals (SDG) initiative, CSA includes India, Pakistan, Iran, 

Bangladesh, Afghanistan, Kazakhstan, Kyrgyzstan, Tajikistan, Turkmenistan, Uzbekistan, Sri Lanka, Nepal, Bhutan 

and Maldives. As of 2020 India, Pakistan and Bangladesh account for 79% of CSA population, which in turns 

accounts for 26% of 2020 world population. 

The broad contours of the five CSA demographic trajectories are mostly very similar to those of the Scenario 1 

World trajectories.  One obvious difference is that the rate and magnitude of population growth and decline is 

greater for CSA than it is for the world as a whole.  The ratio between peak population and 2300 population for the 

World is 9:1, whereas for CSA it is 35:1.  Equivalently, we see that World and CSA populations in 2300 are, 

respectively, 12% and 3% of their population maxima.   

This greater and more rapid decline in relative population size presumably makes it more difficult, although not 

impossible, for CSA to return to and stabilize at its replacement rate. WŜΩƭƭ ǎŜŜ ƛf this is so in Scenario 4.  
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Scenario 4.  CENTRAL AND SOUTHERN ASIA ς RETURN-TO-REPLACEMENT  

 

 

In Scenario 4 we consider what it might take for Central and Southern Asia (CSA) to arrest population decline and 

stabilize population at a level roughly proportional to that shown in Scenario 2 for the World.*     

Figures 2-1 and 4-1 show that World Scenario 2 and CSA Regional Scenario 4 stabilize their populations at 39% and 

38%, respectively, of their earlier peak populations.   

We see in Figure 4-2 that in order to do this, CSA TFR has to increase by a greater magnitude and more rapidly than 

World TFR did in Figure 2-2.  Whereas World TFR increases by 33% over a 75-year period, CSA TFR needs to 

increase by 85% over a 35-year period.  If we take one generation = 30 years, we see that Scenario 2 takes 2.5 

generations to complete its transition while Scenario 4 has to do this within just 1.2 generations.  

Still, this rate of total fertility growth ŘƻŜǎƴΩǘ ŀǇǇŜŀǊ ƻǳǘƭŀƴŘƛǎƘΦ ¢he U.S. baby boom over 1940-1964 sustained 

higher total fertility growth rates over a longer period; see DN 157.  The question is whether whatever motivates 

this late 21st- early 22nd century CSA FTR boom can be as motivating as was having survived both the Great 

Depression and WW2. Note too that all the difficult questions we acknowledged at the end of our comments on 

Scenario 2 apply as well to Scenario 4.  

 

* Again, the particular return-to-replacement trajectory shown in Scenario 2 is mostly arbitrary, and the decision to base 

the Scenario 4 RTR trajectory on the Scenario 2 trajectory is thus twice arbitrary.  All of these RTR scenarios are 

illustrative only.  Any real population policy goals and methods are properly political matters. ²ŜΩƭƭ ŎƻƴǎƛŘŜǊ ǘƘŜ ǇƻƭƛǘƛŎǎ 

of long term population change, including return-to-replacement strategies, when we have a complete set of world 

regional trajectories to compare and consider, as is planned for Scenarios 13 and 14.    
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Scenario 5. UNITED STATES OF AMERICA  

 

 

We next consider three large countries ς the United States, Japan and Nigeria ς respectively characterized by 

moderately, rapidly and slowly declining total fertility rates.  We inquire as to their prospects for transitioning to 

some desired level of long-term population stability higher than the level they would reach if their TFRs as of 2100 

were to remain unchanged through 2300.    

The UNPD tracks TFRs for 201 countries and territories.   Ranked from lowest to highest 2020 TFR, Japan, the U.S. 

and Nigeria are numbers 14, 60 and 194, respectively.  

US TFR grew during the post-war baby-boom, peaked in 1960, fell sharply until 1980, rose modestly until about 

1995 (the baby boom echo), and then recommenced to decline. The WPP 2019 low-variant projections have U.S. 

TFR stabilizing near 1.3 by about 2030 and population declining continuously through 2100. If TFR remains below 

2.1 U.S. population will continue to decline through 2300.  

This scenario gives the United States a population in 2300 of just 12 million, about 4% of its 2025 population peak, 

or roughly the population of Belgium or Haiti today (2022).   

If this population size is judged by the American people, today or over the next several decades, to be undesirable, 

we need to ask: when, at what rates and for what reasons, will American women and men start having and raising 

more children? 
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Scenario 6. UNITED STATES OF AMERICA ς RETURN-TO-REPLACEMENT  

 

 

Scenario 6 shows one response ǘƻ ǘƘŜ άǿƘŜƴέ ŀƴŘ άat what ratesέ ǇƻǊǘƛƻƴǎ ƻŦ ǘƘŜ ƛƳƳŜŘƛŀǘŜƭȅ ǇǊŜŎŜŘƛƴƎ ǉǳŜǎǘƛƻƴΦ  

The Scenario posits that between 2020 and 2080 Americans reach a consensus that U.S. population should not 

drop below 100 million.  We come to consensus as well regarding the necessary policies and new socio-cultural 

norms and institutions necessary to accomplish this.  We begin to realign our family and community lives around 

these, some of us doing so as early as the 2030s but most not beginning to do so until the 2050s and 2060s.  In 

2080 TFR begins to increase and the rate of population decline begins to slow.  By 2165, some 85 years later, TFR 

has risen to its replacement rate of 2.1, and by 2180 population has stabilized near 100 million.  

A U.S. population of 100 million is 30% of its peak 2025 population of 333 million.  Its population has declined 

steadily for 155 years before leveling off and stabilizing. Is this a scenario of catastrophic collapse or of skillfully 

managed transition?  The five figures of Scenario 6 might be taken to be a demographic Rorschach Test.  

[To reiterate: immigration has ŦƛƎǳǊŜŘ ƛƳǇƻǊǘŀƴǘƭȅ ƛƴ ōǳƛƭŘƛƴƎ ǘƘŜ ¦ƴƛǘŜŘ {ǘŀǘŜǎΦ ²Ŝ ŘƻƴΩǘ ŎƻƴǎƛŘŜǊ ƛƳƳƛƎǊŀǘƛƻƴ ƛƴ 

this exercise but plan to in the next iteration.  Future immigration can be expected to result in a somewhat higher 

population and a somewhat longer period before total population stabilizes, but not dramatically so.]   

!ƳŜǊƛŎŀƴ 9ƴǘŜǊǇǊƛǎŜ LƴǎǘƛǘǳǘŜ ǎŎƘƻƭŀǊ bƛŎƘƻƭŀǎ 9ōŜǊǎǘŀŘǘ όнлнмύ ƻŦŦŜǊǎ ƻƴŜ ƻŦ ǘƘŜ ŦŜǿ ŀƴǎǿŜǊǎ LΩǾŜ ǎŜŜƴ ƛƴ ǘƘŜ 

ƭƛǘŜǊŀǘǳǊŜ ǘƻ ǘƘŜ άŦƻǊ ǿƘŀǘ ǊŜŀǎƻƴǎέ ǇƻǊǘƛƻƴ ƻŦ ǘƘŜ question that concludes Scenario 5 above. He says that 

Americans should aspire to replacement TFR because we should want our country to have a future and our 

descendants to be part of it.160  
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Scenario 7.  JAPAN  

 

 

Japan has long had one of the lowest TFRs in the world.  Its TFR dropped below 2.1 in 1955 and since then has 

continued to decline; as of 2022 its value was 1.37.   WŀǇŀƴΩǎ ǇƻǇǳƭŀǘƛƻƴ ǇŜŀƪŜŘ ŀǘ мнф million in 2010 and as of 

2020 had declined to 126 million.  The UNPD WPP 2019 low-ǾŀǊƛŀƴǘ ǎŎŜƴŀǊƛƻ ǎƘƻǿǎ WŀǇŀƴΩǎ ¢Cw ŘŜŎƭƛƴƛƴƎ ǘƻ 0.90 in 

нлол ŀƴŘ ǘƘŜƴ ǊƛǎƛƴƎ ǎƭƻǿƭȅ ǘƻ ŀōƻǳǘ мΦн ōȅ нмллΦ  .ȅ ǘƘŀǘ ǘƛƳŜ WŀǇŀƴΩǎ ǇƻǇǳƭŀǘƛƻƴ will have declined to 46 million, 

about 36% of its 2лмл ǇŜŀƪΦ LŦ WŀǇŀƴΩǎ ¢Cw ŀƴŘ ƻǘƘŜǊ ŘŜƳƻƎǊŀǇƘƛŎ ǾŀǊƛŀōƭŜǎ ǎǘŀy constant at those 2100 levels, by 

нолл WŀǇŀƴΩǎ ǇƻǇǳƭŀǘƛƻƴ ǿƛƭƭ ōŜ ŀōƻǳǘ н ƳƛƭƭƛƻƴΣ ǎƻƳŜǿƘŀǘ ƭŜǎǎ ǘƘŀƴ ǘƘŜ ǇƻǇǳƭŀǘƛƻƴ ƻŦ IƻǳǎǘƻƴΣ ¢exas in 2022. 

If the people of Japan today ōŜƭƛŜǾŜ ǘƘƛǎ ǘƻ ōŜ ƭƻǿŜǊ ǘƘŀƴ ǘƘŜȅΩŘ ǇǊŜŦŜǊΣ ǿƘŀǘ might they do about it?  Scenarios 8 

and 9 following show two possible options.   
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Scenario 8. JAPAN ς RETURN-TO-REPLACEMENT ς OPTION A  

 

 

Scenario 8 RTR Option A shows Japan undertaking a national program of fertility revival comparable in pace and 

somewhat more ambitious in effort to that undertaken by the United States in Scenario 6.  Beginning in 2020 the 

people of Japan work towards a consensus agreement that continued population decline is undesirable and will at 

least need to be brought to a halt. They adopt the policies and begin the transformation of socio-cultural norms 

and institutions needed for this to happen.  These initiatives begin bearing fruit in 2080, when TFR begins to grow. 

TFR grows steadily for 80 years until 2160, when it reaches its replacement rate of 2.1. It stabilizes at that level 

indefinitely.  

The results of this major initiative are disappointing. Population stabilizes in 2175 at about 19 million. This is 

certainly an improvement over the 2 million that Japan falls to by 2300 in Scenario 7, but it is still only 15% of its 

128 million peak population of 2010.  A fertility and population recovery of this magnitude is unlikely to be 

sufficient to avoid the undesirable features of population decline and small population size that motivated the 

recovery initiative in the first place.   

What might an RTR Option B entail?    
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Scenario 9.  JAPAN ς RETURN-TO-REPLACEMENT ς OPTION B  

 

 

Option B is a significantly more assertive effort to promote higher fertility and larger families. The national 

consensus for strong action forms sooner and TFR begins rising in 2055 rather than 2080.  In Option A TFR grows to 

2.10 after 75 years (i.e. by 2155), and stabilizes at that level.  But in Option B TFR reaches 2.10 after only 25 years 

(i.e. by 2080), continues to rise to 2.30, remains at that level for 30 years, then declines but remains above 

replacement rate until 2175. This period of nearly a century above replacement TFR provides Japan with a period 

of positive population growth before population stabilizes at ~ 57 million soon after 2200.  

How feasible is Option B? The rise of TFR from 1.07 in 2050 to 2.10 in 2080 is more rapid than any other rise shown 

in these fourteen Scenarios. The U.S. TFR rise during its 1946-1964 baby boom was considerably faster, but that 

was in part a tempo effect preceded and followed by comparably rapid TFR declines. The TFR increase shown in 

Fig. 9-2 would require a sustained strong commitment and harmony of purpose on the part of the Japanese 

people, and in particular of Japanese women.161  

Is the end result worth the effort?  A stable population of 57 million is about 44% of JapanΩǎ нлмл peak population.  

This is close to the share of peak population realized by the World and by Central & Southern Asia in Scenarios 2 

and 4, and somewhat higher than the share realized  by the United States in Scenario 6.  Mŀƴȅ ƻŦ ǘƘŜ ǿƻǊƭŘΩǎ Ƴƻǎǘ 

prosperous countries today have populations less than 57 million.  And the Option B dependency ratio at stability 

is dramatically better than those generated by either of the two other scenarios so far considered. In any event the 

worth of such an effort is a political judgement rightly reserved for and by the Japanese people.162     

What can be said objectively is that if the Japanese people believe that an eventual stable population of 57 million 

is too small, the only alternative would be an even more assertive national movement in support of larger families 

attained more rapidly, perhaps supplemented by liberalized policies and new practices regarding immigration.             
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Scenario 10.  NIGERIA  

 

Whereas Japan is an example of a country facing challenges posed by sustained very low, sub-replacement TFR, 

Nigeria is an example of a country challenged by a prolonged high and only recently declining TFR. Many 

demographers would consider Nigeria to be still in the early phases of its presumed demographic transition. On 

this view the critical concentration of financial and human capital needed to transition into a fully modern 

industrial economy has yet to happen, but when it does per capita income will grow more rapidly and fertility rates 

will begin to decline.  

LŦ ǿŜ ŀŎŎŜǇǘ ǘƘƛǎ ŀŎŎƻǳƴǘ ƛǘΩǎ ŎƭŜŀǊ ǘƘŀǘ the assumptions that allowed us to hold the demographic values as of 2100 

constant for another two centuries are in the case of Nigeria inappropriate. The major assumption that age-

specific fertility rates as of 2100 could be assumed to remain constant through 2300 can be defended for countries 

well along in their demographic transition, i.e., at a point where dramatic changes in TFRs are no longer likely.  

NigeriaΩǎ ¢C9 ǎǘƻƻŘ ŀǘ пΦуо ƛƴ нлнлΣ ŀƴŘ ǘƘŜ WPP 2019 forecasts peg that value at 1.76 in 2100. That would appear 

to be, and is, a dramatic TFR reduction. But in combination with the demographic momentum generated by the 

strongly youth-skewed age distribution, 1.76 is still high enough such that if projected to 2300 it ensures only 

minimal reduction of total population.   

!ǎ ǎŜŜƴ ƛƴ CƛƎǳǊŜ млΦмΣ bƛƎŜǊƛŀΩǎ нлнл ǇƻǇǳƭŀǘƛƻƴ ƛǎ нлс million, peaks at 553 million in 2105, and over the next ~ 

140-200 years declines to 377 million, a level still 68% as large as its peak. CƛȄƛƴƎ bƛƎŜǊƛŀΩǎ ¢Cw ŀǘ ƛǘǎ нмлл ǾŀƭǳŜ ƛǎ ǘƻ 

assume that Nigeria does not undergo a demographic transition comparable to that of other countries, and thus 

overstates the size of NigeriaΩǎ ǇƻǇǳƭŀǘƛƻƴ ŦƻƭƭƻǿƛƴƎ нмллΦ  ! ǎŜƴǎŜ ƻŦ ǘƘŜ ƳŀƎƴƛǘǳŘŜ ƻŦ ǘƘƛǎ ƻǾŜǊŜǎǘƛƳŀǘƛƻƴ Ŏŀƴ ōŜ 

seen by comparing Figures 10.1-10.5 above with their counterpart figures in the previous scenarios.   

In Scenario 11Σ ŦƻƭƭƻǿƛƴƎΣ ǿŜ ŀŘƧǳǎǘ ǘƘŜ ǘǊŀƧŜŎǘƻǊȅ ƻŦ bƛƎŜǊƛŀΩǎ ¢Cw on the assumption that it completes a 

demographic transition comparable to those of other major countries to date and as projected through the rest of 

the 21st century.  


