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THE CHALLENGEW®GRLOPOPULATION DECLINE
A. BACKGROUND

Prior tothe 18" century luman populationsvere generallycharacterized by highates of bothfertility and
mortality, and grew very slowlyWith the advent of the industrial revolutionuman populations began what
demographersiow call thedemographic transition Mortality began to decline while felity remained high, and
populations grew.After some periodfertility would also begn to decline and populatisswould grow more
slowly. Completeddemographic transitioawere expected to becharacterized by botlow fertility and low
mortality, andonce moreby little or no population growthSeeATTACHMENT. By the early 28 century many
European countrieand several East Asian countrigsre inwhat appeared to béhe later orevenfinal stages of
their demagraphictransitions?®

The global economic and militarymult of the 1930s1940s generated sharfertility declines.With the end of
World War lland aglobalcommitment toeconomic development much of the worékperienced dramatic
population growth driven by both mortality dcline andfertility boom. Much of thisgrowth occurred in the
Global South as thes#evelopingcountries enteredhe initial stages of their demographic transitionBy the mid
1960s concerns were being raisedostly in the Global Nortlgbout the dangrs of Wverpopulationc? 3

Bythe mid-1970sand early 19805 however fertility rates inmany countries, developed and developing altkad
not only peaked and begun to decline, but were declinind&owthe level at which they balanced mortality
rates Thigeplacement ratdertility (RRF)s currently commonly taken to be 2.1 children per woman over the
course of her reproductive lifetiméf fertility remainsbelow this replacementate, populationwill first grow more
slowly, then come to halt, andthen begin an absolute declirfelhis widespreadfall to below the replacement
rate of 2.1babies/womarwasunexpected, and itpersistencebelow 2.1was so striking that it was given a name,
the second demographic transitioBeeagainATTACHMENL. ®

Throughthe late 1980sand earlyl990s populatiors of all but a handful of countriepntinued to grow, albeit at
decreasing ratesand concerns about providing for these larger populations remained the focus of public concern.
Most demographerséeld to a rough consenstisat world population would peak at about 313 billion inor
around2100, andhen stabilize near that level indefinitefy.

By thelate 1990s, howeveran increasing number ¢érge countrie e.g.Germany, Italy, Russidnad begun the

transitioninto absolute population decline, and faranymore countriesc e.g.Japan, Spain, Polanthe dates at
whichabsolutedecline was forecast to begin had shrunken to withifewdecades Fertility rates did not show

clear signs of stabilizing at 2.8ome & Y2 INJ LIKSNE 6S3AFy (2 6 N)pabpotdzali a&2 YA y 3

By 2020 89 countries had TFRs below 2.1, 34 of these were below 1.&oamel 23 countriesvere alreadyin a
state of absolutepopulationdecline Agrowing number oflemographers wergredictingthat world population
could peaksomewhere neaB-10 billionsometime between 20535 and begin to decline rather than stabilize at
that level. Most demographersaicknowledged puzzlement as bow longthat declinemight continueand how
low it might go Academic and media attentiohad by nowmostlyshifted from concern about overpopulation to
concern abouglobalpopulation declineSeeATTACHMENZ for an overviav of the history offertility decline
over theperiod 1950-2020.8 ° 1

In SectionB, following, | consider reasons given for this dramatic change in our population prospgecctionC
I look at economic and socfmlitical impacts of population declin€ection D reviews evidence thah some
countriespopulationhas ceased to decline armd othersis once more showing positive growtBection Eeviews
policies and programs that have been or might be adopted by countiig@singto stop population decline and
foster positive population growth. I8ection H use a cohort componemgopulation projectionrmodel to construct
and evaluate scenariod wery lowtotal fertility ratesover a $0-yeartime horizon Section Gconcludes.
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B. WHAT ACCOUNTS FOR THE DRAMATIC TRANSITION FROROACENTURY WORLD OF
POPULATION GROWTH TO AQENTURY WORLD OF POPULATION DECLINE?

Natural ppulationswill tend to grow when thetotal fertility rate (TFR)s greater than the replacement rate of 2.1
births per woman over the course of her reproductive lifetime, &mdecline when the TFR is less than 2.

The trajectory ofvorld population change frm oneof growth to one ofpendingdeclinehas largely been
generated by a steady declifre the TFRWhy havefertility ratesbeen declining? Conditions and developments
commonlyassociated wittdecliningfertility include:

Industrialization and thenove from agricultural to urban life and vocations.

More and better education, especially for womén.

Greater workforce participation by women.

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

family planring, especiallypy andfor women.

1 The adoption iimostdeveloping countries of prohibitions on child marriage, forced marribgde priceand
child labor all of which are associated with lardamilies.

1 New social norms that dstigmatize smallamilies.

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

=A =4 =4 =4

Most of theseconditionsare generally considered to be beneficdarossmost societies and culturegjuite apart
from their impact on fertility. Other conditions anddevelopments also discourage larger families, but are not
generally considered beneficial. These include:

The highand increasinglirect costs of raising and educating a child.

The highand increasingpportunity costs especially fowomen,of raising and educating a chtti*®

The challenges encountered when seeking to balance a family life, a work life and a personal life
High and rising levels of student debt, whielnd to at least delay & 2 Y | i af first birth ¢

The partcular challenges faced by working womesonfrontingstrong traditionaist gender role norm$oth
in the workplace and at homespeciallyregardingchild-rearing, household managemeand eldercare’ 18

= =4 =4 =4 =4

Stillother conditions andlevelopments involve social, psychologigallitical andspiritualreligiouschallenges
that are evaluated by different people in different wasit which on balance tend to discourage larger families
andin some caseperhaps even childbearing itselfhese include:

1 The decreasing percentage ofqume who marry, the later age at which they marry, and the later age
at which a first child is bort?.
1 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 faffitfes.
1 The decline isomecountries of a sense of nahal identification and purpose that can leave young
adults and others lackinglarger community that can motivate and support strong farfolymation.
1 The fact that nost migrants move from higfertility countries to lover-fertility countries andthat most of
these migrantsand their childrereventuallycome to share théower fertility norms of theirhost country 2
T¢KS AYyOGSyaArATAOLGdA2Yy 2F OF NESNRX 3 YNA z0 8 NI & Kiiegornef § 884 OF N.
the primary locus of identity, purpose and meaning.
f Theglobal spread and dominanaé consumerist techn@apitalism, which creates new competitive
KASNI NOKASA2 a®A Zidza&a (182220 S NBaLRyR (2 o0& RStlreAy3a LI
1 Terativeness or indecision regarding sex and gender identification and roles to a degreatifdinake
pair-bonding of the sort needed to commit to and successfully nurture a family difficult
1 Societal conflict, turbulence and precarity of a degree thakes planning for the future, including
planning for a family, both objectively asdbjectivelydifficult.?*
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1 Insomecircles a revivedesthetic/hedonistict 2 OA I £ | TTANNENB 2 vyt RAS®eKS G OKA T R
1 A decision by some young women and men to forego parenttsuoas to

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

b) avoid contributing to ecological or societalerload

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

d) allowthemselves to commit their livemost fullyto the causeof building a better world?6 272829

In 2011 Britishscholar Ann Buchangwut the questionof why womenwere having fewer babies to the members
of Mumsnet.com a several million member UK online netwoBuchanan andolleaguesummarizedand
narrativizedtheF f 22 R 2F NBalLlRyasSa Ayidz2 6KFIG GKSe& OFffSR (4KS a7FA

oContraceptionis available to them. As a result, they have m@hmiceon how to lead their lives. With
increasing education, this has opened up the possibility of rewardargers These mothes have had
children but the barriers to having more are the comparaBeastof providing for children and the
availability and expense of paying ©hildcared §Buchanan and Rotkirch 20138p5)3°

Some authors ssertthat growing economic inequalitjiscourageparenthoodby making many people feel
unable to realistically aspire thhe materialstandardsnow presented asiecessary tsuccessfully support a family,
and especially &arge famiy.3!

Some authors identify thadoption ofpostmodern values, and in particuléimose regardingnarriage and sexual
behavior, as primardrivers ofthe aforementionedsecond demographic transitichat pushes and pulls fertility
ratesbelow, andperhapsirreversiblybelow, replacement level3?

Other authors trace the declinef fertility rates to the decline not onlgf marriage rate but of the desire for
intimate relationships in the first plac&heyattribute this declineto, among other thingsincreasinglyvidespread
anxietydisorders, greaer psychological frailtywidely prevalenthormonal imbalancs higher rates oflepression
andthe use ofantidepressarg, helicopter parenting that infantilizes adult childrezompulsive use of digitand
other stimulants that deaden the desire fartimacy, and the frenetic, fragmermg, unceasing cacophorigiat
people are subjected to via their immersion in screen culture in gen&ril.

Some authors go so far as to indicbdernityas a wholeconsidered in both its welcome and unwelcome aspects,
asstructurallyanti-familial andanti-natal 353637

SgnificantpositiveO2 NNBf | GA2ya KIFI @S 6SSy F2dzyR 0 ShegabtBay 62YSyQa R
achievedfertility rates, across countries analver time.Someauthorstake this seeminglyinremarkable

correlationto suggest that thénistoricdecline in TFR reflects a genuine decline inrthber ofchildrendesired

by manywomen, and less so the presence of objective impedimemtthe lack of supportive policie

Many human behavioral scientists argue that a full understanding of fertility decline will need to incorporate,
perhaps foundationally, insights from evolutionary psychology and evolutionary anthropélogiever,
contemporarytheories ofevolutionary psykology predict that as individuals, lineages and societies become
wealthier, fertility will increase which is precisely the opposite of what we observe, now and awvksastthe past
century.See DN89 andrelated comments further on®

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

connects many of the elements just noted:
GX GKS NARAOK a20ASi& ONBIiSa AyOSyiapgSa G2 aSid FaaRSs
toward immediate material pleasures, which makes its inhabitants less likely to have children, which
weakens the communal transmission belt for religidraditions, which pushes the society further along

B5-4


https://www.mumsnet.com/

the materialistindividualist pattX and at a certain point you end up, well, here, with unparalleled
LINPALISNRGE 22AySR (G2 aSSyAay3ate ANNBaraidraotS RSY23INI

In seeking taexplain the dramati0% decline in U.S. birth rates since 20Q@arnyet al. (2022)test the

explanatory power of many of theonventionaleconomic and polic¥ I O (i 2 Ndbtedalo@e@i’d find all of

theselackingt KS& LINBPLI2 &S a I aallSodz ioBSyS ar&KIHF i ReyfaaahiiNA @ RNB i A ¢
they usedX as a catckall phrase that encompasses prefereséer having children, life aspirations, and the nature

2F LI NBYyGAYy3AZ I YIBY3I 20KSNJ GKAyIade oL

At this timewe haveno generally accepted predictive theoryfeftility decline.Given the many plausible
mechanism®f declineg S Qj@8Snventoried this is remarkable. @ mightrather expect fertility decline to be
theoreticallyoverdetermined.Procreation, hildbearhg and parenthoodhave beerpivotal definingeventsin the
livesof the great majority opersonsthroughout human history Over the past centunand in particular since ~
1970,an increasing number ahen and womermworldwide want fewer childreror R 2 yv@riito be parentsat alll.
It behooves us tdry to learn why this should bgo.#04142

C WHAT ARE THE ECONOMIC, SBOLOTICAL AND OTHER IMPLICATIONS OF POPULATION
DECLINE?

C.1. Economidmplications ofPopulation Decline
Population decline is theaéd and empiricallgrguedto have varied impacts on economic growth and vibeling:

 Textbookneoclassicagrowth theory identifies labgrcapital ancknowledgeldeastechnologyas theiconic
factors of production. Labor is the share of population avail&dri@roduction. Adecline in population
ceteris paribushusgenerates a declinein economic output. At the same timea decline in population leaves
an economy with digherlevel ofper capitacapital, which generates highper capitaoutput. Textbook
growth theory thus shows population decline simultaneously generating less total output but gpeater
capitaoutput, at least over the short terrf 44

1 Over the longer ternsustainedpopulation declinevorks through several mechanisntsreduce per capita
output as well agotal output. Declining populations generate negatigeale effectshat constrain
productivity byreducingthe opportunities for divisiorof-laborthat larger poplations afford. Further,
declining populations directly impair any share of total factor productivity attributabiadceasing returns
to knowledge/ideas/technologyf Further still population declinediscouragsinvestment as entrepreneurs
and investordooking for growing market potentiaurvey the future andee precisely the opposit€inally,
thisinducedreduced levebf investmentwill havea negative multipliereffecton output, in the samamanner
that new investment has a positivaultiplier effect*¢4’

1 Negative scale effect®ayalso preclude countries frommdependentlyundertakingand maintainingrery
large, costly and specialized initiativesch as thoseegarding e.gnational deferse (strategicnuclear
weapons systems) argtience and technology (human space prograinsion energyR&D.

1 Smaller populationsvill result inlower levels of product diversity, as producéirgl it increasingly
uneconomicato satisfy the consumer preferences of increasingly smaller consunteesiithe welfare

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

1 As population declines and generateoportionatelylarger numbers of smaller families, wealth inequality
will tend to increase, a$e wealth of parent generations is divided among increasingly fewer offsffting.
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C2.

Population decline also impadise economicsystemthroughthe manner in which it shapgmpulationage
structure. As population growth slowshe ratio of older retired people to younger working peoptethe old
agedependency ratigOADR); increases.Thiswill directly reducetotal effective demandgas olderretired
peopletend to consume lesthan youngerworking people. It may redugaroductivity as wel] as older
peopleare in generaless productive than younger peopikThese reductions demand and supphyill in
turn negatively impacsavings and investmenivhich will befurther impactedas resources are transferred
from the workingpopulation to helpsupportand care fothe growing share ofetired people. 505152535455

Lessaggregateoutput, lessper capitaoutput and a growing OADRII together constrain public sectotax
revenuesand thuspublic sector servicesnd transfers The growing ranks afetired personswill draw on
personalsavings tan part substitute for lessened public sector transfers, whidghin turn constrain funds
available for public sector bond purchases and capital investm@&his will in turrwill drive up interest rates
and further constrairpublic and privatenvestment. The decrease in public sector services and transfers will
be offset to some extent by decreasadgregate demantbr those services and transfers.

tQ&d 3ISYSNI f f &devediing Sodn§its withkstitiiowirlg Pdpdiationsa too-rapid rate of
population growthwill preclude these countries from securing the concentration of human and financial
capitalthey needto attain a modern level odcoromicdevelopment. In these situations sordecline in the
population growth ratemight be helpful®® But if populationdeclinestoo swiftly it could bring the
demographic transitiotio a premature end and deprivecountry of thedemographic dividend.e., the
populationtdriven output growthgenerated when a largeirth cohortfinally enters thework force Expected
autonomousproductivity growth aka technological innovatiomjould help offset this los$ut would now
needto dotriple-duty, so to peak it would need tosustainits equilibrium positive growth rate, it would
need to compensate for the lost demographic dividend, and it would neguovidean additional increment
of output growth to close theper capitaoutput gapwith thosedeveloped countriestill tending to grow?’

SociePolitical and Otherimplications ofPopulation Decline

The economic impacts of population decline noted above obviously carry with themysaltioal implications
and many of the socipoliticalimplications shownbelowhave strong economic implications. Ttetegoriesare a
02y @Sy A SyrdSigoroisk K& G NI S QdSopditicdl impligadonsof population declinenight
include:

il

Apossibledecrease irthe levek of crimeof the sorts largely committedy youngpeople and especially
young menof which there will be increasingly proportionately fewer as population dechmesages$?

A possible decrease in artistic, scientifechnological entrepreneurialaind politicalinnovation, as tlesetoo
have historically beercloselyassociated with youthfutnergies.

More peoplehavingfew if anysisters brothers,uncles, aunts and cousifsaving thinner and more fragile
familial and intergenerational networkeand a diminished societal role for the institutiontbe family itself.
A steady decrease in the numbers of students, beginning tivike at lower levelbut then extending to
graduateand professionalevels,along withconsolidation and dowssizing & educational institutions?

A tendency towards gerontocracy, as those over 65 come to represent a significantly larger share of
population, wealth and institutional contrpnd loseanyappetite theymightoncehavehad for reform.
Apossiblereductionof inter-generational tensionsasa more evenly distributed ag&tructurediscourags
passionate generational identification and encourages collaboration of 1geifterational cohorts.

Larger numbers of older and wiser decisiorakerswho mightanticipate and address in advance such
growing tensions as woulatherwisespark conflict.

A crisign geriatric andend-of-life care, asncreasinglyess prosperousconomies with fewer workemust
support greatepopulationsaged 80-+in their resaurce-and-support intensive final years.
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Collapse of real estate markeasd thuslower costs of housin@t all levels potentially millions osurplus
properties availabldor residentid, commercialor other conversion.

The resettlement of largsectorsof abandoned agricultural land and infrastructure by populations driven
from their homelands by lethal levels of climate charfie.

Possibldarge-scale$e-wildingtf abandoned lands unsuited for other us@s.

Reduced congestion effedb@aring ontransportation, communicatiomnd other mostly urban/metropolitan
infrastructurein general

Reducecenergy useCOZ2and other GH@missions, deforestatioand use of other natural resourcés.
Massive and ongoingpurposing, reconstructinglismantling, recycling and disposal of unneeded industrial,
transport, commercial, utilityeducational militaryand other plant and infrastructure.

At aninternational global level additional socipolitical implications might include:

il

Major shifts in gepolitical powerand influenceasthe populations of particular countrieand regions
decling perhaps dramaticallyyhile those of others arestill growing or as populations decline at different
rates. Some of these implicationare consideredurther in SectionFbelowandin ATTACHMENT.%

Major shifts in the magnitudg patternsand ratesof internationalmigration.’* Countries in which
population decline generates economic hardship may see greater emigrétimsein which declinecreates
new opportunities may see less emigration and perhgygsterimmigration.Some countries whose
populatiorsare decliningnmight welcome immigrantsor at leastthose with desired skillgo help sustain
output and servicesSome countries might experience nawagnitudes, patterns and ratex internal
migration.

In general, ppulations that hold to the tenets of a religious faith have higher fertility rates than do
populations ofsecularist$® Although world populations exected tobegin todecline after midcentury, the
share represented bgeople of faithis expected togrow. If the differencesbetween thefertility ratesof
believers and secularistse largeenough the rate ofglobalpopulation declinewill moderatesomewhat
Couldthesecontendingfertility ratesbring population decline to a halor perhaps evemeverseit? At
LINB&aSyid GKA&A R2SayQid I LIISEFNI fA]Stes Bolédidiausi KI y =
movements or their secular equivalentthat foreground prenatalism. SeeATTACHMENT8r more. 56 67

The possibility of a generahsing of some international tensions. Complex, fetamding international
enmitiesare unlikely tabe resolvedhrough change asingle simple Mae such as populatiosize but the
transition from growing to declining populatisamongparticularsets ofcountries could allow some
breathing room so to speakSome analysts envision a futugeriatric peacein which populatioraging works
to limit the motivation and capacity for international conflfét.

On the other handand perhaps more likelypopulation decline could exacerbate or create international
tensions The theory ofpreventive wa argues that countries anticipating significant and prolonged declines in
population and/or economistrengthwill be motivated to take whatever military action they caspecially
againstneighboring countries, to secure greater resourcesther strategc advantage beforadversaries

would be able to prevent them from doing 8

The rate of population decline in one countryght accelerateor deceleratedepending on the rate of
population decline imeighboring countriesviathe process oflemographic contagiof

As populations declinthe volume ofinternational commerce&an be expected to decline as welith
resulting reduction in the gains from trade that have augmented economic growth and development for the
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past ~ 300 years. Sonoéthis decline night be compensated for if an increasing sharémérnationalgoods
and services are tradeshline.

1 Finally,we need toaddresshe questionof humanextinction. If it turns out that underconditions of
modernity pasonsare effectivelyconstrained to feg believe and act in ways that keépe human
communitysignificantly belova replacementlevel TRRindefinitely, then Homo sapiensvill at some point go
extinct. Plausible Blow-replacement scenariog which a last livinguman diesshortly after yeadl600CEor
soare easily generatedlany people assume thavecause negative exponential growth generates
increasinghslower rates of population declineomethingcan and will be done far enough in advance to
forestallsuch afate. This isa reasonable assumptioBut gven the stakes it makes sense to query this topic
further; seeDNs 71-72. 7172

Authors differ in their overall assessments of the challenge of population decline. Writiogdign Affairs

Karabel(2019)OK I NI OG SNAT Sa GKS fA1Sfe& AYLIOG 2F LRLWzAZAIFGA2y RS
Many of the authors cited in this review focus on specesumably balefumplications of population decline.

Sunnier assessments are offered by eeal (2014) s K2 | 41 aLa [ 2¢ CS Nddlaohcludee wSI £ @
that it probablyisnot;6 @ / 2f SYlFYy YR w2giK2NY O6HaMmMOI ¢EBKug] da2K2Q
etal.(2014)whof 221 F2NB I NR (2 | RedddniDldérbut HdathierkKGraerer and\Wbre a X
ProductiveX;¢é and by Skirbekk (2022) whivitesdza G2 a5SOf A%S | yR t NR aLISNHE

Left/Progressiveanaly®s of population decline statty askingwho holds power regarding th&tuations at hand

and who benefitor loses from changes in these situation®Vhite Western eliteshave heldnearhegemonic

global powerfor the most of thelast quartermillennium. After WW2they perceived the rapid growth of

population in the Global Soutisa threat totheir privileged statust Y R Ay AGAF GSR GKS It 201t WL
'Y R WT I Y Armhovemedtsis gxplicigtateyiesto slowthis down. Asthe extent offertility declinein the

West itselfoecameevident in late 28 century, these saméVhite Westernelitesfocusedattention on action to

halt andrestorefertility in the Westto some higher level. Thi&hite Western elites have in generallbeit to

different degrees at different timesupported movedor lower population growth in poor countries and for

higher populaiton growth in their own affluent countrie¥.

Developing countriearetoday confronted by the questionCan we get rich before we get 8Id hat is, will they

be able to attainWesternanddevelopel East Asiafevels of economic prosperity before their populations begin

to shrinkand agé€ If not, they@® miss out on the demographic dividend that helped propel the \Wéspan and

other countriesto affluence in the miek0" century. Ly G KI G Ol & &ly dnkeéhdogidal ingoSafidR toli 2
catapultthem into the top developmenral ranks. As discussedlsewherein this working paper, the hypeech
scenario posea greaterrisk of undermining chances for a just, sustainable human futbas do any of theother

core scenarios we considér.

Sepping bacla bit, consider that the magnitude of population decline anticipated over the coming century is
unprecedented in all of human history. The sbal institutions andhe mentality thatthe majority ofhumans in
all countries have developeat adoptedover the past 300 yeaggnodernitycassumesthat population growth or
at least nondecline,will continue indefinitely Life expectancy for children borin, say Japan in 2020 is 85 year
thus mosttwo-yearold® in Japan today will live to see 210fdow-variant TFReemain unchangegdthesechildren
will likelylive to seeli K S A NJ O 2 dzy (i d&BliGeiromlLE5 IndiltibnltopexhApgs0 million.Other countries
facingsimilardemographidrajectoriesare not far behind.We have no way to knowow population decling of
suchmagnitude mighthangeour understandingof the world and of our lives as part of it.
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D.WILL POPULATION DECLINE CONTINUE INDEFINITELY, OR CAN POPULATION B& EXPECTE
STABILIZE AT SOME POINT OR BEENNTOGROW AGAINPERHAPSF ITS OWN ACCORD SO TO
SPEAK?

D.1. Continue Indefinitely?

Population obviouslyannotdecline indefinitely, as it auld decline tozerowithin somefinite number of
decades’®

D.2. Decline More Slowly and Stabilize?

In our earlier brief look aATTACHMENTW noted thatworld TFR decline is sedident. Looking again at this
Attachment we see more preciselyfiigure 2-4 that World TFR in 19680 was 4.9 and by 2012 haddeclined to
2.5, a decline of 499Rut we also sea decline in the rate of TFR decline itself. Over the decade-196%orld
TFR dropped from 4.9 to 3.9, a drop of 22%, while over the decadeZDit@ropped from 2.6 to 2.5, a drop of
just 4%.

Can theTFR of any given country be expecteetentuallystabilize at some constant valué%o, @n the TFRs of
all countriesbe expected to converge and stabilize at soooenmon constantalue or range of values? If so will
thesestabilizedvaluestend to begreater, less than or equal to 2.1?

In ATTACHMENT.Bwe define astabilizedtotal fertility rate as one that over the four decades beginning in 1980
has displayed a statistical varianoe greater thar0.0507” We find that out of a total o201 countriesand
G§SNNRG2NRSa o KZBNIEW) heeSondefittidroafhanwl Saizeéd FRs. One of thegdsraelg

has aunique demographic situatiotihat generates a outlier TFRof 3.04 and is consideretlurther here in
ATTACHMENG. The remaining 2Zountries with stabilized TFRscupya comparativelyhomogeneous cultural

and economic nicheTwentyof the 22 are developed Western and Central European countries, or countries
settledlargelyby Europeans, and the two others arighlydeveloped Asian countriesThese 2 low-variance
countries are:

Hungary, Singapore, Spain, Japan, Sweden, Croatia, Denmark, Cuba, U.S.A., Finland, Italy, France,
Belgium, Netherlands, Germany, Norway, New Zealand, Austdiaited Kingdom, Canada, Australia,
Switzerland (These ardisted in order of declining varianceee Attachment 3.1 fadetails)

As of 2020 the TFRs of these 22 core-l@niancecountries ranged from 1.2 to 1(8=1.6; " 0.193).Ten ofthese
countries havel FRgess than or equal to 1.5

What accounts for this apparent stabilization of $Fkd why at theséow ratesin particular? The moststraight
forward explanation is that thistabilizationis the result of women in these courgs having the number of

children they wish to have. However, repeated surveys show that women in these countries would prefer to have
more children’® It still may be that womemre choosindo have fewer children than they would otherwise prefer,
giveneconomic and othedisincentivesand that stabilization at the levels recorded just happens to be the partly
chosen, partly imposedgsult A complementary explanatigriirst proposed by utzet al.(2006), is that modern
societies generate whahe authorscalled alow fertility trap . They suggestethat once fertility drops below some
particular level, a set of interlockimmpsitivefeedbackmechanismsvork to not onlykeep it lowbut to drive it

lower. The low fertility traphypothesishas been rebuttd, supported andinkered with See more at DN 79.

D.3. Revive/Reverse and Grow Agaih

Near the turn of the millennium demographers whad become used to continuetkcliningTFRs worldwideand
perhaps some stabilization in very developmmintries,noted what they believed to be signs of TE&ectories
reversingdirection and resming positive growth What can we say about this?
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In ATTACHMENT %i2ve definea period ofTFRreversdl & | y& LISNA2R 0S3IAYyYyAy3I Ay
TFR has increased consecutively over three or more dfdRE 2013%ive-year periodsand further, that shows a
statistical variancgreaterthan 0.05during that period. Of the201 countries evaluged we find17 (8%)whose

TFR histaesmeet these criteriaThese might beeen as fallingnto severalgroups (seeFigures 2 through 3-5in
ATTACHMENI2):

Group1: These i countriesbeganthe 1950s withhigh TFRef 4.4-7.3, saw them plungépy 2000 to lows o1.6-
2.4, and then revive:
1.a Three of thesecountriesc Algeria, Mongolia and Kazakhstaq revived stronghafter 2000and by 2020
hadreached 2.98.1, postinga meanTFRncrease 035%.
1.b. Three othercountries- China, Viet Nam and Armeniasaw only very slow TFR growth after 2000, ending
2020 with a range of.7-2.1and ameanTFRncrease ofust 6%.%°

Group2: These &evencountries began in 1950 with alreadgmparativellow TFRef 2.1-3.5, saw themgradually
declinefurther andthen more sharply so in the 199Gs 1.2-2.7,and then revive through 2002020. By 2020
their mean TFR had increased from 1.41 to 1.68, an increase of Ti&8ée elevewgountriesare RussiaBehrus,
Ceorgia, Latvia, Lithuania, Slovakia, Slovenia, Czechia, Romania, Bulgaria and Austria.

All sixcountriesin Group 1 are Asian and/or Islaniit cultureand/or history8* | need to review these cases before
commentingfurther. The TRgrowth of the Group b countries as of 2020, while technically meeting our criteria,
isso meager that these countries might better be consideredntriesshowingstabilized TFR

Ten ofthe 11 countriesin Group 2are formerSoviet Socialist RepubliocsEastern EuropeaBoviet satelliteslt
seemdikelythat their m ¢p p TiIFRBungewas a consequence of the brea of the SovietJnion and SovieBloc
during that period seeATTACHMENT 3.8a& discussion

An influentialpaper byMyrskyla, et al. (2009) argued that onceountries attainand surpasa certain high level of
humandevelopment their TFRs stop declining and begin grov@riger researchersusing varied measures of
human developmentfound support forwhat came to be callethe W curve hypothesi€ But ahersargued that
the perceived urvewasa tempo effect and would dissolve within a decade or twtany authors found
evidence that the-gurve was real, but toquantitativelyshallowto be of muchconsequenceand in particular
too shallowto drivevery low TFRs to 2.%8. Later researchers said thedemographic data for the periogfter
publication of the Myrskyla et al. paper20102020¢ RA Ry Qi  &ufvRtd bea geBeralpattert?s

L KIFIgSyQil aSSy YdzOK {+&ude Ngothdsi® lother tHaNR ldrgely imyligit aFsa@nipdion tka®
more economically betteoff families will be able to have and support the larger number of children that most
people desire, and do so.

An important line of researchasinvestigatedthe joint impact of human development and gender equity onsTFR
Researchers suggest thdgvelopment brings with it higher levels of education for larger shares of women, and
that corporations, government anithe non-profit sectorsare motivated to employand retainthis newly skilled
workforce andthat theythus adopt workplace policies that allow women, and men, the support and flexibility
needed to haveéhe number of children theyish to have which ismore than they Btherwisebe able to have
while continuing with their carear In addition, men in very highly developed countries learn to not only accept
but to value taking on a greater share of household and aleidling responsibilitiesyhichfurther enabés

women to pursue both successful careers and desired family ®ieekeyassertionis that development plus
gender equity generates higher TFRhjle development by itself does noEeemore on the question of TFR
reversa) including more onhte development/gender equity linkkg ATTACHMENTZ3.
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D.4.Commenst

Thisbrief review of theprospects foflTFRlecline,stabilization and possible reversalows only ambiguous,
provisional conclusions.

TFRs for all countries haweostlydeclined as development proceeds, and this decline cannot continue indefinitely.
In many developed Eurozone asdmeEast Asian countries TFR appearkdue stabilizedat least forthe past

several decadesatvaluesbetween 1.2 and 1.92 S K I @ S gsed thel-qieBtiNG of whethd@FRs ofountries

in other regionswith other histories and culturesye likely to stabilizeat these level®r others,as they develop
further.®

Stabilization of TFRs in the range-1.92 is an unstable stabilization, iagienerates absolute population decline,
and TFRBelow~ 1.5 generataapid and disruptive decliné®

The argument that very developed countries can expect their low ToHBR=gin growingas these countries

develop even furthestrikes me as sketchyhe theoretical grounding for TFR reversal as a simple function of
development is thin. The theoretical grounding that combines development effects with gender equity effects
somewhatstronger.The countries whose experiences are cited to support the case for TFR reversal are too few
and too socieculturally and historically similar, and their presumed TFR growth has been too weak, uneven and/or
underway for too short a time to be taken dispasitive. 8 87

Those concerned about population decline mitgte heart inknowingthat mostpeople stillwant to have
childrer that most ofthem say theywant to have between two and three childretinat the distance between
TFRs of, say,7land 2.1 doesiot appear to be unbridgeable; artdat most peopleare supportive of civil society
initiative intended to supporfamily lifeandhigher fertility rates?® 89 %0

Of coursejf any of these stylized facshouldmajorly changeour whole situation changes.

A tentativegeneralconclusion might be that reversadf TFR declinean be presumetb be possible but will not
happen asan automaticfunction of developmentmay not be especially robusind will require both strong policy
andmore importantly deepand lastingnormativecivil society initiative

E IFCONTINUEBOPULATION DECLINE IS UNDESIRED MWBGIATBE DONE TO BRINEIS
DECLINEO A HALTWHAT MIGHT BE DONE TO ENCOURAGE POSITIVE POPULATIOR GROWTH

E1. Policies Programs andther Initiatives

As of D19 at least 55countries hal policies programsor other initiativesexplicitly intended teelevatenational
fertility levels®® Thesehavetaken a variety offorms, including:

Direct support of people who want tdhave families, and in particular largdamilies

Agenerous universal child allowange

Universalpaid parental leave with strong guarantegofreS Y LJX 2@ YSy 4 LG f SIF @¢SQa
Universal daycare and preschoabordinated with parental leave to allow phagiin and phasing out
Year-round schooling with more days off for kids and parengether.

Mainstreamingpart-time employmentto provide higher wages, social security entittements and

other benefits thus makingt a more realistic option for people raising families.

1 Ambitiousprograms ofsubsidizechew housing, transit, and energy infrastructure, all desigtwele
compatible withand encouraging dargerfamilies

= =4 = =4 =4
w»
<,
¢

Other proposed or enactedneasures

1 Socialzemen to reliablyprovidea greater share of domestic househatthnagementind childcareduties 3
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1 Aculture that discourages careerispromotes community centers family and affirmisterfamilial solidarity.

1 Open up jobs now closed to young people tdpghaddress problems caused by an aging workforce.

1 When developinglimate educatiorprograms, avoid alarmist messages that discourage family formation.

1 Liberalize traditionalist family practices and adamntemporaryWestern practicesuch asohabitation,
single parentingand childbaringin cohabiting relationship&

Some countries have adopteubitious programshat bundle togethera mix of policy approaches; otlehave
focused on a limited number of approachesive programs are outlined iBOX1 to give a sense this diversity.

Migration

Many economisteidvocate expanded programs of immigration as part of any comprehensive national population

AGNY 6S32 0 DNEFGSNI AYYAINT A2y eRehGwant @ e aBld thlia@inbré || RRNE &
children, but it can help provide workers for jobs that would otherwise go unfilled due to population decline and

thereby help sustain general economic wedling. Further, firsgeneration immigrant families tend to havmore

children than danative-born families althoughfewer children than they would likely have in their native courifry.

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

smooth integrationof immigrantsinto local communities and the larger sociéfy’

In Empty Planef2019) Bricker and Ibbitscargue that global population is declining more rapidly than current

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

liberalized immigration as the most effective policy responBeey say thefor immigration to work, countries will

need to eschew nationalism and promote multiculturalisthey say that the 2¥OSy i dzNB OF'y 6S da G KS {
L' YSNROFY [/ Sy dzNE ¢ -LONSEKSNT R Kil/ yKNigtddaeSH AWFSS g a

welcomh Y3 A YYA I NI yeluéandety d sd 3% y | Qa

BOXL1. Five selected country policies/programs intended to raise fertility levels.
[All values in US$ but index dates vary.]

1) ThepostwarSwedistSodal-Democratid-amily Support Progrann which:

1 Parents get 240 days leave each (480 total) for each child. For 390 of those days theg 80&paftheir usual
salafes, after thatthey receive dlat rate. Parental leave can be used uatithild turns eight. Parents cam
additionreduce normal working hours by up to 25% until the child turns elghitin that casevould thenhave to
take a proportionate pay cut as well

Families get monthly child allowance of $12&Wntil a child turns 16.

Daycare at modest costdm 1 mo. to 16yrs. Free schodghndlunches, ages-&9; grants and loans after that.

1 Free health and dental care until age 20. Generous public health care aftéfthat.

2) Thelate-1980sSingaporean Proatalist Population Progranwhich offers:

Governmenisponsored datinggnd matchmaking services

Subsidized maternity care; free testadbaby vaccinations

$12,400 cash Baby Bonasdother grants

$13,000 contribution to joingovernment/familyChildDevelopment Account
Paid maternity/paternity leave

National health care support

$117,000 in housing grants, primarily for fitshe parents

Subsidized prschool; $130,000 in education subsidies through age 16.
Subsidies to firmto providefamily-friendly workplace practice¥*

=2 =4 =4 =4 -4 -4 -4 -4 -4
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3) The 2007 Russian Maternity Capital programwhich:

1 All women receive a grant upon birth of each child. In 2022 the grartficst child was ~ $9,800 and for
subsequent children ~ $3,000. Grants are indexed annuallyt @&natis can be used for housing purchase/
NByidlfkO2yailNHzO0A X¥? 1 KReNIDR arid ROsappdt Bfdtidrein fvith yligabilitie.

4) The2015HungarianFamilyHousing Support Progra@30K) in which

1 Families committed to having and raisittgee or more childrerwithin 10 yearsare a) given taxfree government
grants to buy or build houseth(s an amount to twicea typicalannual salary)andb) areno longerrequiredto
pay income taxThesetwo policiesallowthe equivalent ofone partner quiting work and staing at homefull-time.

1 The state finances free nurseries, allowing women teen¢er the workforce without woriesabout childcare

1 Other generous welfare payments are made availa¥ie.

5) The2016PolishFamily500+ Programin which:

1 All families receive a monthly allowance ofl8per child,equivalent to a hatime salary at minimum wage.
1 The 500+ Program is more generous than CSOK and has the feel of a universal basipring@me %4

See DNLO5 for sourceghat includecompilationsof nationaland otherpro-fertility policiesworldwide.195

E 2. How QuccessfuHave Initiatives Intendedto Arrest and/or ReverseFertility and Population
Decline Been,and What Accountsfor TheseResults?

Pro-natal policy measuresary widely irtheir design, coverage, magnitude, administration and at
implemented Care must be taken when seeking to companel assess their efficacy; see DM fdr caveats and
discussiont® Given these caveats,mief reviewof the literaturesuggests several broad findintf$

1 Theevidence thaipoliciescan have a positive impaoh fertility ratesis mixed andwhere there igeasonably
clear evidence gpositiveimpact this impactends to besmall.1981%°

1 In developed countries, fertility decline teatb vary inversely with gimates oftotal resources devoted to
pro-fertility policies'’®However, the magnitude dhe impact on fertilitydeclineexplained by these policies
is in most instances small or ambigudts.

1 Profamily policiesappearto have a greater positive effeon fertility rateswhen adopted as part of
multi-faceted, integrated, comprehensive poligyackagesather than as isolated measures narrowly
focused on fertilityper se Even then, the positive effects tend to be shtetm rather than lasting??

1 Many policiesnayaffect thefertility tempo but not thefertility quantum; that is, parents wilhave
their childrenearlierand/or within fewer years, but will not havenore children overalf!3

1 Even wherthere is good evidence that certain policies and prograarshelp generatehigher 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 prohibitivebostly.'4
Additional more specific findings thappear to besomewhatrobustover diverse situationgclude:

1 Parental leavepoliciesshowmixedimpacts Earningsrelatedleavepayments arenore successfithan
flat-rate leavepayments Earninggelated maternity leave has a stronger positive impact ihre fertility of
higherearning highlyeducatedwomenthan on that of lowerearning lesseducatedwomen, which raises
guestions of equityand other social concernSome leave policiemncourage higher fertility when supporting
maternal leave but less so with paternahie.More generous leavpoliciesgenerate more babies!>116
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f Theenhancement of parttime work opportunities has the greatest positive impact on fertility rates when
these new opportunitiegan beused by women to reconcile family and work confliéfs.

1 Higher tax ratesnay bepositively associated with lower fertility}®

1 Generosity ofsocial security/public pensionmight be negativelyassociated with fertility:1°

1 Provision of inexpensive, diburs, professionathildcarehas a positivémpacton fertility rates. However,
theseimpactstend to begreaterfor educated women thathey arefor less educated womer?0121122

1 Hnancial incentiveqe.g. childbonusesallowances and tax benefitaye only moderately effective because
even generous incentives cdefrayonly a fraction of what it costs to have, raise and edueatild.!?®
Financial incentivesave more impact on the fertility désseducatedwomen in lowerincome situationg?*

1 Subsidized and widely accessibbsistedreproduction servicestend to have only small positive effegif
any,on total fertility. 25

The persistence dfaditional gender normsregarding family lifend household managementpupled with
expanded work opportunities and expectations for women, hada clear impact on decisions regarding marriage
and family size that have contributed to declining fertility rates. Such traditional horms are typically not
immediately responsive publicpolicy.There is some evidence, however, that men are responding to demands
that these traditional normghange'?®

{AYAfFNI & (GKS AyiSyaS RNicl&inglagadeinidzaddiandr sudcisSt@igly felf S ¢ 0
by many parents, notably imuch ofEast Asiand amongaffluent professionatommunities inthe West,and

attempts to motivate these parents througtublicpolicyaloneto have more childrepat the risk ofhaving each

child receivdessintense educational suppothan a single childvould receive,seemunlikely to be successfi#’

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. Tbayclude that policies intended to increase fertility should be able to do
soin principlebut 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 companpolicies that offset these distributional inequiti&812°

Thisgenerally cautiouassessmentegarding policy and fertility is not universally sharddcDonald (2006) says

that demographers are professionally conservative to a fault when it comestomaending 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 increasendes®

GKFrYy 2@0SNBKStYAy3d odzi alea GKIFIGQa Fy | NBA¥®yi{i T2N Y2NB

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

take into accounttheman@ K+ y3Sa Ay GKS yIF{ddz2NS FyR adNHzOGdzZNE 2F (KS

retreat of marriage, the shift to late parenthood [and] the new diversity of family forms, [such as] single parents,
unmarried couples, samgex marriages, and blended far§ila @ ¢

LiQa A Y thayanyioBthe policies noteih this and the preceding sectionight be socially
desirable regardless of whatever impact they mightnight nothave on fertility rates.They could benefit the
women and families immediately involveahd the macroeconomy as welBut if fertility rates area primary
concernthen policies intended taaise those rates should do that, and magnitudes matter.

Howsuccessful havthe five national programs noted iBOX1 above been at increasing T$R their countrie®

See the brief notes iBOX2. These few capsule comments captungther the particularitiesor the broad

generalities that might pertain to the relationship of policy and fertility among both diverse and sowilatries.

But they are not wholly unrepresentative in suggesting that these relationships are not simple and that the overall
success bsuch policies remains uncertain.
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BOX2. Assessment of the Results of the Natiorfato-Fertility/Family Programs detailed in BOX 1

* Sweder@ @arningsbasedparental leave dates to 1974; this atite other genderequity and family life
policiesbecame more generous over the years. In part as a consequ8n@zlen has comparatively high rates of both
women in the workforcand TFR, a combination not seen elsash in Europe. TFR stayed betweleBand2.3from
19501975 fluctuatedR dzS G2 L2t A 08 { AWnyaZabilizgdRAt3 .8 forkhé pefidd 300802043

* Singapor® @ostwar TFRvas 6.6 As with most East Asian countrid$egan dopping rapidly through the
1950sWc n & @it felkb&dvy2.07 in 1975 the government began its{patality push which soon became the most
ambitiousin Asia. The result: TERntinued its steady declingo below 1.7 in the 8890s and to 1.2 in th2020s. Today
Singapore is pointed to as an example of policy tasnot serve toarrest much less reverseecliningTFR34

* Russi® 2007MCP gets mixed reviews. Yakovley et al. (2020) report a significant increase in fertility albeit at
substantialcost!3® Validova (2021) reports a clear tempo effect but negligible quantum eféduilliams (2020) quotes
noted Russian demographer Anatoly Vishnevskiy as dismissing the MCP altég/eRlussian TFR was close to 2.0 until
the breakup of the USSR in 189and by 200Giaddropped to 1.2. After that it rose steadily and as of 2020 is at'38.

* Hungan a gte@fnom 1.29in 2005 to 1.33in 2015 adisappointing3% increasever the decadel { h Y Qa
implementation in 2015 was followed by a respectabfsincreaseto 1.49in 20206 KA & G SOKYy A OF f £ &
TFRating from very lowto low, but it is still far from replacement level. The progréas been criticized for being
bureaucraticand paternalistic3°

Y2@Sa

* Polanddd ¢ Cw RSOt AYySR adaSIFRAf @ | T iaSdll3ih 2000SFrom@Y o dc A Y 1
2020 ithashovered between 1.4.4. Thamplementationof the 500+ program in 2014 was wadiceived. No sigficant
change in fertility has been shown since thHait more time is needed for a fair evaluatioB00+ has been criticized for
being financially unsustainable and for including wealthy and upper middle income families in its fdfgess.

E.3. Transformative Chang@e

Douthat (2020kites surveys showing thatanyAmericans who have one or two children would ideally like to
havejust one more childbu® I y Qi I FF 2 NR NISabIeaiNBezayKtisaNghablaigese desiring
parents to have theiline more chil@vould pushuswell along the wayo the replacementate of 2.1. He
proposeswo sorts of policynitiatives:

1) Economic measures involviegsh and tax benefits to assist with childcare, homestay, education and
home-buying and

2) Institutional familyfriendly reforms, achthat both men and women are able and happy to devote mtgre
to parenting.

He sayshoweer, that suchmaterial support, while necessatig,not sufficient, and that we will also need:

3) & >our society to become dramatically unlike itself, ordered to sacrifice rather than consumption, and to
eternity rather than what remainef the American Dreard ®2 S R2y Qi ySSR6& aX OKIlIy3Is§ 2
transformationg probably religious transformatiog attheK S I MXi ® ¢

L Uedsstto spin speculative scenarios of transformative change. For example:

* Major nationscome to embrace reactionary nationaligtopulist movements in which higfertility is a
component of a weaponized understanding of population growth and the role of families.
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* The worldembraces simple, spiritual, préndustrial and environmentally benign ws of life modeled perhaps
along Anabaptist linesn which small communities of large families gradually repopulate the spaces vacated by the
dissolute retreat ofecularindustrial @pitalism142143144

* The population collapse of China is dramaticallyersed when a charismatic religious movement drawing on
ancient Chines&adition, New Age esotericisnpboundedtechnologyand the sacramental nature of family life
sweeps the countrand beyond.

* A modernizing movement within Islam succeeds in joittiregdeep moral and social teachings of the holy @ur
with the political traditions of liberal democracy, in a way that many millions, Muslim andvhaslim alike, find
compelling. Marriage and family life, typically including &hildren,becomesearly universal.

Of course, if we consider such speculative scenarios of populeamveryto be legitimateand usefulk G Q& 2y f &
to acknowledge speculative scenarios of population decline, e.g. the Transhumanist scenario in which

* The imperatives ofmodernity motivate the great majority of people to forego marriage, parenthood, gender and
eventually human identity itself, in favor of transhuman or ewems-biological forms of personhood, in which
evert Populationtasunderstoodtoday could declingo zero without loss of welbeing14®

E4. 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 declsxmimajor parta consequence of deep and genefiedtures of the
human personcommunity anctondition at this time in human history.

Thefirst-order economic and socipolitical impacts ofleclining fertilityrates presengreat challengebut also
opportunities. If we are to address the form@ndrealizethe latter 6 S Q f fa highi&gRee ofammon intent
and cooperatioramongand withincountries Achieving suclkommon intent and cooperatioisitself a challenge
but not a prohibitively difficultone, at least toa point.

Theoverridingchallenge involvedecidingwhat the human communitghoulddo if its global TFRseems likelyo
fall and remainbelowthe replacementrate for a significanperiod, even after structural impediments to family
formation have beemismantledand ambitioussupportive policies adoptedPut more bluntly, wat, if anything,
should be done if large numbers wbmen and menacross generationfcreasingly come to prefer havifewer
than two children?

Some reduction of world population might be welcolmgasignificantshare of the human communityut a real
risk ofimmiseration orextinction cannot be. Hounightwe initiate and sustairconvergence towarda TFR of 2.1,
at or near some acceptablnd peferably desirabl@opulation level, ananaintain thatTFRndefinitely? 146147

In Section Fwe help prepare ourselves to addresiseseand related questionby considering what the
implications of very low TFRs might be over the very long teWe also considevhat a return toa TFR of 2.1
might entalil.

F.WHAT ARE THE IMPLICATIONSEFL.OWTOTALFERTILITRATE®VER THE VERY LONERN?
F.1. Extending ouworld, Regional andNational Projections to 2300

¢2 GKAA& teldegdand éoBga@dhistorical rates of fertility and population chaoger the period
19502020. In this sectionwe construct and compardemographicscenariathat stretchinto the future. We ask
what the implications might be gelectedcountries, regionsind the world were to stabilizheir TFRss of 2100
at levels currently projected fdhat yearandthen maintainthose TFRevelsthrough 2300. Wethen model
alternativescenarios in which beloweplacement TFRs return teplacement levebefore 2300.
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For this exercise we need to adopediblereference scenarieli K ¢ ¢S Qf t RS@St 2L TdzNIi KSNJ
chosen for this purposthe low-variant fertility scenarics constructed by the UNPI its World Population
Prospects 201.%5ee arr rationale for choosing this particulaet oflow-variant scenariein ATTACHMENZ.

Ourexerciseuses theWPP 2019historical demographic estimates ftire period 19562020. Foour 20202100
extensionwe applythe WPP2019low-variant agespecific fertilityrate projectionsandits male and female
mortality rateprojections usinga conventionatohort componenipopulation projection modelSee the model
equations inATTACHMENZ. We run the model and generate tirreries results for population, total fertility
rate, population growth rate, dependency shares and dependency.ratio

Ourresults to 210@loselyreproduce the lowvariant population trajectorieseportedin 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 230¢°

We runl14 scenario®ver six geopoliticalegiors, first ageferencecases (discussed here) and therretsirn-to-
replacementpolicy casegdiscussed in Section F.2 followinghe 14 scenarios are:

1. The Worldg Refeence Caséno abbreviatioh 8. Japam RTRA

2. The Worldg Returnto-Replacement, [RTR] 9. Japam RTRB

3. Centraland Southern Asia 10. Nigeria

4. Centraland Southern Asig RTR 11. Nigerig Full Transition

5. United States of America 12. Nigerig Full Transition RTR

6. United States of AmericaRTR 13. UN SDGVorld Regions [in preparation]
7. Japan 14. UNSDGNorld Regions; RTR [in preparation]

See DN 49 for our rationale for choosing these particulaixgeopoliticalregionsfor this exercisé*®

Tabk 1showsa minimal set of key resulfsr the extended reference caseforfull resultsand figuressee
ATTACHMENd and Spreadsheet 2 Scenariogo 230Q

Consider thaVorld scenario We find tha under theWPP2019low-variantfertility projectionsand their
extension to 2300

1 World TFR drops below 2.1 inZ8and stabilizes at 1.47 in 2100.
1 World population peaks at 8.9 billion 2055 declinesto 2.7 billionby 2200 and to one billion by 2300.
1 TheWorld dependency ratio declines through33)risesslowlyafter that and stabilizes at ~ 0.80 by 2138.

Theextendedlow-fertility referencescenariogor Centraland Southern Asig Japanand theUnited Statedisplay
much the same pattern abat of the Worldscenarig althoughdifferingin the datesand magnitude®f the
several demographic turning points

Theinitial referencescenario folNigeria, Scenario 1Qyverstates theprobablepost-2100NigerianTHR and
population trajectories. As noted, several SsghararAfrican countries, including Nigeriaggan their
demographic transitiossignificantlylater thandid manyother countries Toholdb A 3 S NJAcbn&ta@ntag of w
2100is to freeze it in midransition. Toaccount for thsdelayed transition | sho®cenario 11, in whicNigeriaQ &
TFR after 2100 dectisat a rate comparable to that which Centaaid Southern Asiaisplayed over th@eriod
20252080 Nigerian TFRow drops from 159in 2100andstabilizes atl.25in 2155 SeeATTACHMENTf6r full
details and discussion.

The TFR values that generate thapulation levelshownin Table 1 and the Attachmenése, as noted, bt 5 Qa
low-variantprojections The UNPDakes clear that itloesnot regard these resultsaas the most likely; that status
is reserved foits mediumvariant projections Neither, however, does the UNPD regénéselow-variant TFRs

(nor its hgh-variant TFRg)sunrealisticallyextremeoutlier values. Further, as noted ATTACHMENT dn
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https://population.un.org/wpp/Download/Archive/Standard/
https://population.un.org/wpp/Download/Archive/Standard/

increasing number of reputable demographers and demographic institutions argue thitwheariant projections

might be closer to what is likely tactuallycome to pass than had previoudlgenbelievedto be the case.

Table 1. Population; lowariant extended referencecasescenariogmillions) ¢ See ATTACHMEMNT

Scenario| Geograplical Unit 2020 | 2100 | 2200 | 2300 Peak Peak | Population ratio:
Population | Year | 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 2106 0.68
*FT = Full Transitn

What are we to make of these numberd/¥ sense ishat a world in which population decline®ntinuously for
245 years to a level 12% of its peakoisthe most parta worldof immiseration. Countries whose decline has

brought them to 24% of their peak, as is the caserewith United States and Japan, have effectively collapsed.
Countries whose decline has been slower, as is the lvasawith Nigeria,are in better shape fothe moment but,

given the assumption of stable subplacement TFRs, will themselves collap#thin a centuryif not sooner,

especially given the state of the rest of the world

If world, regional and national FRs were teeverse direction and reaateplacement level in time to allow

population to stabilize at the levels shown faeay,2200, theremight besomehope. The 145 years of population

decline would still leave portions of the world in bad shape. Countries such as Japan would still beelmmthof
collapse. Butountries such athe United States, for exampleight be ablgo avoid that fate. And 2.7 billion

peopleworld-wide is more thana thin scattered remnang A (i Q @worldipéilation we had in 1954.

IfA GQa

given, why not do that starting now and avoid most of the wamgbactsof serious population decline all
together? Why not aspire ta stable7.4 billion worldasshown for 21007The reason ithat a) we actually have
no idea what itwvould take toconverge and stabilizeorld TFRat 2.1, andb) ¢ Sl@eedmultiple decades tdigure
that out, build the consensysmplement themeasuresandtransform thesociccultural norms and institutions

0 KS Ol Bo® to tetdveaind stailizdenfliy éates, as assumed in the 2.7 billion scenario just

this would likely entailwWe havetime to halt population decline at 2.7 billion, but not at 7.4 billish

Soa usefultemporalfocusmight bethisa LJ- O S

0SGsSSy

canstabilize indefinitely somewhethetween3-7 billion?

F2. Returning to aReplacemenRate of Total Fertility

Table 2below showskeyresults of an exercistat might helpusthink aboutthe question posed immediately
above Fullresultsand figurescan be seen iIATTACHMENdand inSpreadsheet 2Scenarios to 2300.

Hcloseenoulgh/tdRompel comcer
manytoddlersalive today willive to see2100¢ yet far enough off to allow tise concerns to be addressedth
intention andmaturity rather than in panic under pressur&Vhat sort ofworld do we need such thgtopulation

LiQa

Displayingscenarios in which TFR returnsréplacementobviously assumes that we have the ability to make that
happen, through policynormativesociccultural changer some combination As noted, his is a Iy assumption

Thesixscenariosummarized in TableRereinitially generated by having TFRs begin to nisthe decadesfter
2100 rather than stabilizas ofthat yearas theydo in the Table Xeferencescenarios.| imposed an initial
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constraintthat these FRs should rise no more rapidly than they hagbviouslyfallen. The rate ofTFRncrease
slowsfurther as TFRs approacaplacementvalug andstopsrisingand stabilize once that valueis reached?>?

Japan however presented a challengeBy 20301ts TFRs projected byVPP 201%o decline to 0.95by 2095it has
risenslightly and stabilizeat 1.17. Arinitial RTRscenariofor Japan Scenario 8n whichTFR began in 2100 to rise
gradually to 2.1asit had donein the other scenariadeft Japan in 300 with a population of 19 million, some 15%
of its 2QL0 populationpeak This was an improvement over the reference case value of 2% jldgedit to be

still dysfunctionalljow. As an alternative | constructed ScenarioBy increasinghe rate of TFRevivaland
havingthis revivalbeginin 2050 rather than 2100was alte to achieveby 2300a stable Japanese population®f
million, some44% of its 200 population peakWhether such a scenario is plausible IRL is uncertaindetaitsof
the Japanese projectiorsee ATTACHMENTScenarios 8 and 9.

Table 2shows populations for theifre geqoolitical regiors peaking at various years in thes2dentury (Nigeria
barely) declining through most of the 22centuryandstabilizingin the 239 centuryat between30-45%of their
peak population valuesStabilization at 3@15% of peak populatiorepresentsan enormouspopulationdecline
but it seemananageable compared to stabilization at 12% of pgejulation ageportedin Table 1.A world
population of 3.5 billion is the population we hadlifi67.

Table2. Population;low-variant return-to-replacement[RTR case scenariofmillions) ¢ See ATTACHMENT

Scenario| Geograplcal Unit 2020 | 2100 | 2200 | 2300 Peak Peak | Population ratio:
Population | Year | 2300/peak
2 World- RTR 7,795| 7,373 | 3,653 | 3,519 8,924 2055 0.39
4 Central &Southern AsiaRTR | 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; RTRB 126 54 52 57 128 2010 0.44
12 Nigeria- FT- RTR 206 551 301 234 551 2100 042
8 Japang RTRA* 126 46 18 19 128 2010 0.15

Scenarid (Japarg RTRA) is the initial, unsatisfyingturn-to-replacementexercise The more satisfying batore
challenging returrto-replacementscenario is Scenarb(Japarng RTRB).

This exercise suggesgtiven numerous assumptions stated and unstatbe possibility of aredibledemographic
future inwhichfertility decline might be halted and population thereafter stabilized at levels neither too high to be
sustainable nor too low to risknmiseration and possiblgxtinction. Insection F.4ve explore such scenarios

further, now including all the world régnsensemble

F23 Contending Projections, 2002300

Before turning to our concluding F.4 exercise it williseful to compare our Worldopulationprojectionsto 2300
(Scenarios 1 and ®jith projections to that datgoreparedby the UN Population Divisiq2004) and byBasten,

Lutz and &herbov Q013 at Oxford/lIASA.TheUNPD shows high, medium and Igiebal populatiosin 2300 of
36.4hbillion, 9.0billion and 2.3 billion, and affirmsthe medium projectionasmost probableBLSargue thatgiven

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

a wider range bscenarios should be considered, particularly at the low end givewitiespreadpersistence of
subreplacement TFRBLSoffer eightscenarioswith a2300low of less thar0 millionand ahigh of71 billion.

Neither set of authors discuss the extent to which any of their scenaright be a result ofpolicy or other
normativesocialinitiative. The two World scenarios developed for this working paper are marked precisely by that
distinction. Scenario 1 is\Ho policyXeferencescenario and, given the assumption that world TFR stabilizes at the
low rate of 1.47 in 2100, shows a deel to 1 billion by 2300. Sawrio 2is explicitly the result of policy and/or
normative sociainitiative and stabilizes 8.5 billionby 2215 Thughe workingpaperreferencescenario ends
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with a populationlower thanthat of the UNPDmedium scenaridout higher than the lowest of the Bls8enarios
while our policy scenario ends up higher than any of the low UBL&cenariosFor detailsand discussion see
ATTACHMENT 7

F4. UN Sustainable Development Goals (SDG) World Regiv®$-2300

[This section is in preparatiofit will construct and compare populati@eenariogo 2300 forall eightworld

regions as defined by the UN Sustainable Development &iaiG)nitiative. It will show both their lowariant
trajectoriesto 2300as reference cases and a sample set of RTR trajectories. The present Scenarios 3 and 4, for
CentralandSouthern Asia | NB SEI YLI Sa 2eihtrediohsiSeeABTTREHMENT Scefagobld 3| f f
and 14, for notest this point.See als@preadsheg2 - Projections to 2300Tabs 13 and 14or current data.]

G.CONCLUDINGOMMENTS

[These concluding commendse provisional pendingompletion ofSection FAATTACHMENTaBd Scenarios 13
and 14.The final concluding comments could be very diffefent.

It isquite possible perhaps even probabléhat this entire exercise posits problem unlikely t@arise The UNPD
hasrepeatedlyaffirmedits contention thatworld population will most likely track theediumvariantWwPP
scenarig and that its lowvariantscenarig which this exercise has taken as the reference scenas@ngicantly
lesslikely. The UNPRrguesthat for the lowvariantglobal scenarido happen,all countries would haveto follow
their already less probabliew-variant trajectores and thatthat is objectivelyhighlyunlikely.

It is possible as well thaven if a future of lowethan-desired fertility appears likelyhe mix of conventional
policyresponsesfully implementedand in a context of widespread societaipport couldover a period of some
decadesudge global TFR to 2.1 and sustain it there.

As noted, tke assumption that the mediurvariant scenario wilbrevailis being questionedand the efficacy of

conventional policy responses to low fertility even moreBd& @Sy G KS a Gl 1 Sa undeSirablyNSI a2y | o
low fertility ratesdo prevail and conventional policies remainable to revivahem, what do we do? tlappears

that transformative®hange: i (i K SwoldSdonelidRlatetbe oursolerecoursel®?

Aproblem is that we have no idea at all what WO K I y 3 S wiould méakIBL T Sugdedi dat women and
menhave a responsibility to have and raise more children runs counter to some of the deepest ethical tenets of
the Western liberal tradition establishest much cosbver the pastwo centuries at least

This review, and in particular oaomparison of remnal scenarios in BTACHMENH4, makes it clear that rates of
populationchangeand stabilized population lev&have enormous social, economic and political implications, and
further, that we have no shared normatilmsisfor declaring that one counyror another should or should not
aspire to one or anotheevel ofpopulation.

Much of this exercise igresentedin a manner that suggests that countries, regicasithe world canecideQ

what population level and rate gfopulation growth or declin¢hey HesireQand then take steps to move towards

thosegoab. L1 Q& y2G Of SIFNJ 0KF{ adadg2RAF al ya§8AVERAAY (KRSGE2 NOR
mean for the questions this exercise raisg3Pe final concluding comments will needespond to this question.]
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ATTACHMENT 1. THE FIRST DEMOGRAPHIC TRANSITIONM (DT1), SECOND DEMOGRAPHIC TRA
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: DT1is 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; pojedtiesby 25; total population = 425.

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

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.

Fig. k1. Births & Deaths
140
120
100
80 Births
60 Deaths

v v

20

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

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| 500 500 500 50 50 50 50 50 50

Fig. 2. Population Change
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Year 0 50 100 150 200 250 300 350 400 450 500 550 600
Population Change 0 0 Ol 25 50 50 25 0 -25 -25 0 0 0

Fig. 23. Total Population
500
450
400
350
300
250
200
150
100

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

Year Ol 50 100 150 200 250 300 350 400 450 500 550 6009
Total Population 300 300 300 329 379 425 450 450 425 400 400 409 409

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 ¢

Note 2. The new stability beginning in year 450 is aspirational because although many demographers declare it to be the expected end-poi
demographic transisition, no country has yet made it happen, and no theory of demographic change shows this result. It's a normati

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 t
stability is a conjecture, albeit perhaps a reasonable one.
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ATTACHMENT 2. TOTAL FERTILITY RATE TRAEEQBSR020

This Attachment showthe broad contours of country total fertility rate (TFR) trajectories 196@0.
ATTACHMENT focusesmore tightly on patterns of stability and change over this per@@TACHMENTS 4, 5 and
6 considerscenarios of TF&dother key valuestretchingfirst to 2100 and therto 2300.

Figure 21 is a density display showing TFR trajectorieaficR01 countriesterritories and areas (hereafter
Wountrief) tracked by the UNPD for M¥PP 2019 Several trajectorglusters and patterns might be discerned:

* A majority of ~ 13 countries (61%j)vhichbegin 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 dhpand 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 abowelB) (

* A tighter cluster of ~ 37 countries (18%) that begin 1950 with TFRs already less&h#@ihe8/ continue to
decline, slowly but steadily, and by 202620 all but two have TFRs below the replacement value of2:11(6).

Figure 22 shows TFR trajectories for tl2d most populous countriesthese countries account for 73% of 2020
world population. Clusters and patterns of their TFR trajectories roughly map those just noted above:

* A group of 1Zountriesthat began in 1950 with high TFRs of-8.4 but by ~ 1970 began a rapid decline, with
seven of these dropping to 2.1 or below be®ve19902020. These 12 ai€hina, India, Indonesia, Brazil,
Bangladesh, Mexico, Philippines, Egypt, Viet Nam, Tirkiye, &ad Thailand.

* A smaller set of fivligh-TFR countriefr which TFR also declined, but which lagged the rapidly declining
trajectories of the 12 other highfFR countries in noticeable way&thiopiaand Pakistanbegan their TFR decline

later than the others, but once begun fell at comparably rapid ratésngo, Nigeriaand Tanzaniabegan 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 lowefertility countries¢ the United States, Russia, France, Japan, Italy, United Kingdoodh
Germanyc that began the postvar 1950s60s with TFRs of 23.3. Four of these the US, UK, Germany and Italy
¢ had postwar baby booms. The TFRs of all seven countriespgh@nptly 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=(2080

Figure 23 shows the TFR trajectories of populations of countagassigned to thdour broad income groupssed
by the World Bank folending analyticand other purposes. The fourcome groupsre definedby GNI per capita
in 222 US$ (B Atlas methodology

These highlaggregated trajectories aferoadlycongruent with those just reviewed in Figur&€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 witbmparativelyjow TFRs and since then these have dropped even lower.
YR GKS ¢Cw (NI 2S0i 2 Niifidie agdFowdmi{dslle incBmefcdrintries cguld®é takdnlidl JS NJ
roughly bracket the upper and lower bounds of our TFR cluster that began with high TR&R$98G and ended

in the 2020s with considerably lower TFRs.

Figure 24 is of course the highest possible aggregation of country TFR trajectory data. We see rough aggregate
stability over 19561970 and continuous, mostly decelerating, declineoughout the decades following.

For source data on historical TFR trajectories 18820 seeSpreadsheet X Demographic DataJab B.

B5-23


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

FIGURR ¢ Trajectories of Total Fertility Rate Decline9d0-2020.(children/woman/lifetime)

Figure 21. TFR Trajectories; 201 countries Figure 22. TFRs of the 24 most populous countries;
9.00 73% of 2020 world population
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Figure 23. TFRs of the four World Bank country Figure 24. World Total Fertility Rate
income groups 19502020
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World Bank Country Income Group§GNI per capita, 2022 US$]

High Income: > $13,205
Upper-Middle Income: $ 4,256 - 13,205
Lower-Middle Income: $1,086 - 4,255
Low Income: < $1,086

Countries displayed in Fig. 2{2anked by descending 2020 TFR}:

DR Congo, Nigeria, Tanzania, Ethiopia, Pakistan, Egpt, Philippines,
Indonesia, India, Iran, Mexico, Turkey, Viet Nam, Bangladesh, France
Russia, USA, UK, Brazil, China, Germany, Thailand, Japan, Italy.

Source: United Nations Population Divisiéorld Population Prospects 2019.

SeeSpreadsheet & Demographic Da; TabB for more.
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ATTACHMENT 3. DOES TFR STABILIZE,/REVEBRSEREBOUNIBND 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?

[ S Qa dhbilkadistdl fettility rate as one that displays a statistical variance of 0.05 or less over the four
decades 1982020%>* We find that of the 201 countriggerritories and areagracked by the UNPD, 33 (16%)

have TFR trajectories that meet these critegaeSpreadsheet 1Demogaphic Data Tab D However, ten of
theseare microstates wittsmall land areasmall but full populations, ancklativelystable,healthy economies
whichtogetherwork to constrain variance. Of the remaining 23 countgegeFigure 31 ¢ 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 situatipeeeATTACHMENS

Of the remaining 22 lowariance countries, 20 arther 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 aps$ than or equal to 1.5.

Figure 3-1. The 23 countries with the most
stable TFRs, 1980-2020
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e HUNGATY Singapore Spain
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e Denmark Cuba U.S.A.

s Finland Italy s France

e Bl gium Netherlands —(GErmany

N OFWaY — |srae] New Zealand
Austria United Kingdom Canada

e Australia e Switzerland

Datasource United Nations Population Divisiddorld Population Prospects 2019.
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It seems reasonabl® suspect that at least some degree of TFR stgluitiuld be a function of level of

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

transitioningg from rural to urban, less educated to more educated, communal relationships to instrumental

relationships, and the like, and all of theseuldbe taking place at different rates withangivencountry, with

unstable TFRsasaresdteHn o O2dzy i NA S& 6SQ@S A RKayeinasiiyhad Bompasatively Ay 3 & i
stableculturaland politicakeconomictrack recordsn the four decades since 1980,y G KS 2 GKSNJ Kl Yy RX A
precisely this homogeneity of culture, history and more that makes this track record an uncertain predictor of how

other countrieswith very different cultures and historiesight fare in coming decades regarding TFR.

3.2. Does TFR RevifReversd Reboundand Grow as Developed Countries Develop Further?
3.2a. What mighta review oflongitudinal TFRrajectoriessuggest?

Are there countries the TERf whichhavedroppedto some low level antiavethen revivel, reversel or

rebounded, perhaps reaching or surpassing the replacement level of 287 Qa4 RS T ATFRredersaéisSSNA 2R 2 F
Fyg LISNA2R 0S3IAYYAY3I AYy mMdpdn RdzZNAYy I ¢ KitirdeKr more @ thelzy’ G NB Q&
sixXWPP 2018ive-year periods, and thadver that30-year sparshows a statistical varianggeater than0.05. We

find 17 countries whose TFR histories meet these criteria;3g@eadsheet - Demographic DataTab EThe 1950

2020TFR trajectories of theskr countries are shown ifrigure 32 below. Two majorTFR groupingand sets of

trajectoriesmight be discernedrigures 3 and 3-4 show the same trajectories as appear in Figus But broken

out separately by these two major groupingsigure 35 shows the same data as does Figu Butthe range of

Y-axisvaluesis reduced so as to enhance image resolutibime two major TFRrgupings are:

1) Six initiallyhigh-fertility countries that began the postvar period with TFRs betweeh4-7.3, saw these TFRs
decline significantly over the ensuring decades and by 2000 reach lows2#1.8t this point the TFRs of three of
thesecountriesc Algeria, Mongoliaand Kazakhstar; reversed their trajectories and by 2020 had values of 2.9
3.1. The TFRs of the three other countrigShina, Viet Namand Armenia- also reversed after 2000 but grew
only by 6%.These might better be thaght of asstabilized fertility ratess discussed aboybut are included here
for now for consistency.

2) Elevenlower-fertility countries that began the 195060s with TFRs of 23.5. These dropped sharply in the

1990s and reached a range of 1.7 in the early 2000s, after whictméyreversed 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 RussiaBelarus,Georgia,Lithuania, Latvia, Romania, Czdeh Sbvakia, Slovenia Bulgariand Austria.

All six of the initially higffiertility countries are of Asian and/or Islamic culture &dhistory; | need to review
thesecasesn more detaibefore commening further.

Tenof the eleven lowetfertility countries are former Soviet Socialist RepubticEastern European Soviet

satellites. The period during which their fertility plungegthe 1990 was the period that followedhe collapse

of the Soviet Union and the dissolutiofits Eastern European bloc. The peneasone ofgreat generalized

uncertainly andncludedthe disruption and privatization of proatal social and economic programs that had been

common to these countries fanany decades As conditions subsequengyabilized fertility increased, thiough
ingeneralnottoprancpcpna £ SGHSt ad LGQa NIB200D FRRItrajdctbry af thesd dauatiediis G K G K
thus in part a tempo effect and in part a quantum effect, amtéhe endperhaps not too differenfrom that seen

in much of Western Europe.

Of 197 countries tracked by the UNPD only ¢Wiet Namand New Zealanghave ever had their TFR drop below
2.1 and then recover to that level, and in battstanceghis distinction is a technicality of positionot the result
of robust renewal->®
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Figure 32. TFR trajectories of the 17 countries Figure 33. The 6 initially higher fertility
that meet our criteria for TFR 'reversal’ countries that show TFR 'reversal’
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Data source: United Nations Population Divisidarld Population Prospects 2019
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3.2b. What mighta review ofcrosssection analyss suggest?

Figure3-6 showsthe scatterplot correlation between amequality-adjusted indexof Human Developmen{IHDI)

and TFRfor 151 countries and territories. We see the expected negative correlation of development and fertility
The Rof0.73islowefi KI' 'y g2dzf R (Ge@LAOlIffte 6S | OOSLIiFotS F2NJ NBadz i
strong enough for social scientists to take this negative correlation to be real. However, the correlation of the
most highly developed countries with IHDaiebiguous.Figures3-7 and 3-8 show the same resultshown in

Figure3-6 but nowas two distincdevelopmental regimes, with Rige 3-7 showing all countries with IHDIs < 0.800
and Figire 3-8 all countries with IHDIs > 0.800. Uf&3-7 shows the expeed increase in the negativity of the x
coefficient and a very smalkecreaseén R. Figire 3-8, however shows achange in sign of the x coefficient from
negative to positive But the R of 0.296 is low even fdahe social science€an we feel confiderthat we have
uncovered an objectivphenomeron, such that the dozens atill developingcountries, as they develop past 0.8
IHDI, wilbeginshowing continuing positive growth of TFR, and that the TFR of each of the countries already now
above 0.800 wiltontinue to increase, as these countries attain IHDIs of .85, .90, .95 and deemaithg further

NB @ A Sskaptichl SeéSpreadsheet 1Demographic Data; Tabh F

Figure 3-6. TFR v IHDI (n=151)
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Figure 3-7. TFR v IHDI; IHDI < 0.800 (n = 122) Figure 3-8. TFR v IHDI; IHDI > 0.800 (n=29)
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Figures 2 through3-12showTFR in relation to, respectivelyer capita Gross National Incom&ender Eqality,
Religiosityand HappinessThese are exploratory exerciséegression exercisgs particular thoseisingabstract,
constructed independent variableare subject to hidden distortiongroblems ofvariabledefinition, confounding
variables and methodological choices that can giveleadingesults. lcommentbriefly on Figire 3-9 but forego
comment on the otherpendingreview. See DN 16for independent variable definitions and sourcé¥.

Figure 39: TFRv pc GNI. As with the regression of TFR and IHiDk more so, we see what might better be
thought of asgwo fertility/development regimes rather than a singtentinuousfunctional relationshipacross all
values of the domainlin this instance one regime might be all countries viattGNI ofless thare.g. $6000and
the other as all countries withc GNDbkthat value. In both regimes TFR is effectively independept &NI. In the
regime oflower-incomecountries TFR carubneed not fall dramatically with small incrementspafGNI, and in
the regime of betteroff countriespc GNI can grow very largeith little impact on TFR, which remains within a
range of 1.€2.0 regardless of economic stat(israel again the outlieat ~ 3.0. Above $,000 there does not
appear to be much evidence of either falling or rising TFR with gi@&iNI.

Figure 3-9. TFR v pc GNI (n=181) Figure 3-10. TFR v Gender Equality (n=155)
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Figure 3-11. TFR v Religiosity (n=105) Figure 3-12. TFR v Happiness (n-142)
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Figure 310: TFRs Gender Eqality. Commentdoregonependingreview. SeeSpreadsheet - Demographic Data
Tab Ffor more now.

Figure 311: TFR Religiosity.Commentgoregonepending review. SeBpreadsheet 1Demographic Datarab F
for more now.

Figure 312: TFR HappinessCommentgoregonepending review. SeBpreadsheet 1Demographic Datarab F
for more now.
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3.3 What Do the Demographers Say?

There is a large literature on the question of whetliee decliningTFRs ofleveloped countries can be expected to
reverse direction and grow once these countries cross some thresimaldievelop even furtherA major @rt 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 senséogfissand approach

Myrskyla, Kohlerand Billari (2011, 2009) sparkedthe currentdebatewith a paper thatargued that TFRsvill

reversetheir declineand vary positively with development once a particular developmental threshold has been

achievedand surpassed. Theaper, published ifNature,received much commentarythe EconomigR009), for

exampledeclareR Ay |y I NIAOfS GAGESR a¢KS . Sad 2F 1 ff t2aairof !
RSOSt2LIYSyld 6AGK f 26 SN Mgrakiiaetiald (MK foany that whan/atduintdy Whdse R & (1 NHzS
Human Development Indg¥iDI) adjusted to control for possible tempo effects of delayed childbearing (aHDI),

exceeded 0.8®.85 (later, 0.90), TFRs would thereafter begimtyeaserather than continue to decline, thus

tracingwhat the authorscalled aninverse Xturve

Why and how does this happen? MKB and otlagaied that development brings withlitoth more job

opportunities anchigher levels of education for larger shares of women, and that corporations, government and
the nonprofit sectors would be motivated to employ this newly skilled workforce and would thus adopt workplace
policies that allow women, and men, the support dtekibility needed to havéhe somewhat larger families they
desire but heretofore were unable to havim addition, men in very highly developed countries will have learned
not only to accept but to value taking on a greater share of household andrelaitthg responsibilities, further
enabling women to pursue both successful careers and desired family size.

The MKB results were challengétirouka(2013, 2009 applied more sophisticated statistical techniques and
measures to the same datmalyzed byMKB Hereported the existence of an inflection point at aHDI = Qi@
the correlation between aHDI and TFR remained negative, atimit weakly so Furouka concluded thdtis
results did not support the existence of-@ukve.

Yoldemirand Oran (2012) reviewed dozens of studies reporting a wide rangéralings on thebearing of
developmenton fertility rates. Theygave particular weight to the MKB resuétsd concluded that fear of a
relentless downward FRspiral seems unwarranted, and furthehat low TFRs will most likely recover and
approach themediumvariant UNPDWPPprojectionsshowinga global TFR of94 by 2100.

Harttgen and Vollmer (2012)est 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 NationsDevelopment Programm@INDPYxhanged the formulé used to calculate the HDT he oldHDI
wasconstructed such that a country cannot exceed a value of 1.00. As couwtgkie®pan increasing nhumber

will thus necessarily cluster near the toplV suggest thatis feature appearsathave generated theeveral

reported Jcurves. The newJNDPHDIretains the 1.00 upper value but extends the scale of the indestitoinate

the clustering, at least for some time, and with it eliminates toeize. HV note that it was implausible to feav
imagined that anyocialphenomenaascomplexand multifaceted as fertility should be expected to vary directly

with a singlesimple and abstractocially constructedalue such as the HDI.

Bongaartsand Sobotka (2012)eview possible explanations for the increase in the TFR reported over2(388

throughout Europe, and conclude that it is most likely a tempo effettter than a true quantum effectBS

O2yaidNHzOG + ySé AYRAOI G2N GiKSe TENDfaridltiSHa@lwah tieywR LI- NR G & |
measure the TFRroughout Europénas in fact remained nearly stable since the late 1990s.

Usingper capitaGDP rather than HDI #se independent variable, along witlpdatedTFR valueg,uciGreulich
and Thevenon (201%find that once a country exceedscertainhighper capitaGDPthreshold itsTFRpcGDP
relationship switches from negative to positjwt@us bolstering the MKB conclusiorlsGT judge, however, that
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this positive relationship remains tooaakto drive subreplacement TFRs back to 2Skee alsd.aCalleCalderson
et al. (2017)who similarly report a positive but weakssociation of greatguer capitaGDP with higher TFR.

Kearneyand Levine (20219f the Brookings Institution note that U.S. TFR has been declining steadily for well over

a decade, from 2.12 in 2007 to a swdplacement level 01.78in 20206 dzi G KI G A0 Q& y23G Ot SI NJ 4
represents a true decline in TFRiga tempo effectassociated with the Great Recessiandcan be expected to

show arebound after aother decade orso. They analyze newly available birth statisaosl conclude that U.S.

women areboth delaying childbirttandhaving fewer children overall. They note tlhis findingis consistent

with findingsfor high-income countries worldiide. They imply that this similay points toa globalscale deep

causationof falling TFReather than countryspecific factorsand that U.S. TFR can be expected to remain at
below-replacement levels for the foreseeable future.

Gaddy(2021)finds that TFR and HRluesover the decade since the publication of Myrsketal. (2009, 2011)

do not support the hypothesis of acilirve relation between fertility and development. Among countries with HDIs
> 0.8 some TFRs have risen and others have falidmno consistent association either way. Gaddy also runs TFR
against a new evelopment index, the Human Life Index (HLI), tiesaysorrects for deficienciew the official

HDI, andagain finds no consistent associatidtearguesthat continued fertility declines over the past decade
have invalidated the-durve hypothesis aa general rule.

In astate-levelanalysis of fertility and development in thenited StatesSchubert, Dudel anéKolobova(2022)
confirm the existence of theclurverelationshipsuggested by MBK. They show that the association of fertility and
developrent changes from negative to positive once expecteddgan at birth (used here as a proxy for
development) in any U.S. state passes the threshold of 79.09 years. They test for robustnessvidergrage of
fertility and developmentndicesand find sipport for their findingsThey caution against using their results
predictively, given the sensitivity of fertility rates to external shocks such a&téat Recession and the pandemic.

In the decade or stollowingthe MRK paper manguthorshave suggested thagender equitymight have a
significant positive impact on fertility independent of the impact thigh economic development might havén
this case the pattern and direction of causative links among development, gender equity acdnsétome
quite complexRepresentative studies of éserelationshigs are noted here:

Arpino, EspingAndersen and Pessif2013 suggesthe existence of a 48haped relationship between changes in
attitudes about gender roleand TFR. Theyighlight 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 pFRail In trandiional societies its 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 whieh have come to support equitable gesrd

roles, both in the workplace and domestically, the conditions exist in which desired larger families can be realized.

Rindfuss,Choe and BrauneOtto (2016)regress TFR not against HDI or GDP but againgtiinele labor force

participation rate(FLFPR)Among economically weilff 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 Uniteates. 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 ach@rmamically. The
authorsusefullydirect attention to the implications aheir findingsin a way thatmanyl dzi K2 N& G Sy R y 20 (:
stable population with a mean length of generation of 30 years, a TFR of 1.9 implies a 50% population reduction in

230 &@SFNAR o0dzi GKS KFf@Ay3a GRYISa 2yte nn @SINBR G6AGK | M

Cha Song and Moor§2018) construct indices that measure attitudes concerngender equityregardingl)
economic activitieand 2)domestic nurturant rolesThey 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 lobotimindices tend to have larger
families. These results are consistent with theories ofshaped fertility/gende relationship.

Details of methodologyincludingchoice and definition of variableapplied to similar questions can generate
different results. Fox et al. (2019finds thatgender equityis important in ensuring higher TFR, whi@addy
(2027 asksif high levels of gender equity independently generate higher ;J&Risfinds that they do not.

Kolk (2019)xonfirms that crossectional displays of gender eality and TFR in developed countries in the period

since 2000 show positive correlatiotdethen shows, however, that timeeries correlations of gender eglity

and TFR for individual countries ovbkat period areinconsistent with this result. Of 35 developed countries

analyzed)a majority show no significant correlation of gender equitg iR over time) many show a

continuousnegative correlation, an@) only four Belgium,Denmark, France, and the Netherlahdbow a positive

correlation. Kolkdentifiesthis seeming inconsisten@s a statistical artefact. H82 y Of dzRS & fdokleali & (i K S NB
pattern between fertility and gender equalitywhen operationalized as female political empowermerin

RSPSt21LISR O2dzy iNASE $AGK KAIK ISYRSNI Sljdzrt Adiedéd oL op0

3.4. Concluding Commente ATTACHMENT

TFRs for all countries have declined as development prockatisuchdecline cannot continue indefinitely. In
many developed Eurozone asdveralEast Asian countries TFR appears to be stabiliperpapsn the range
1.2-1.9(>=1.6) There isas of nav no strongevidence that other countries, with different soetltural 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 @erhaps)ower TFR$>’

But stabilization in the range of 229 still generates ongoing population decline, and a stablgelow 1.5
eventually generates catastrophic declinbeTevidence for the@roposal thatthe TFRs diighly developed
countriescan be countean to automatically switcfrom negative to positiveipon crossing somgirther
developmental threshold isot at presentcompelling.

Of course, lhe narrativeof TFR reversal given high levels of development is apped@mgconomies develop and
womenbecone increasinglyducated and skilledambitiousentrepreneurs with growing needs for skilled workers
liberalizetheir work rulesand benefitgo allow these women to have both the caremiccesand thefamily size
theywant. Meanwhile, enlightened husbands in highly developed economies are taking on more housework and
child-rearing duties, further allowing women, and men, to have theeers and families they want.

All this is true and good. But does it generatecairtervailingsociceconomicforce strong enough taverridethe
panoply of civilizational transformations that over the past century hdnsen onedevelopedcountry after
another to well below replacement TFR? Theaasformations include the abandonmeatf religious belief and
practice, the spread of atomistic individualism, the mediated immersion in fantasy worlds that copswreeand
more of@ 2 dzy' 3 Ld@knglio&=nd leabem feeling competitively inadequate, incompetent and
insignificant Add as welthe techno-capitalist colonization of our minds, our bodies, our communisied our
desires Are babybonuses, flextime and helpful husbands a match for this?d Q& dzy OSNI | Ay @

Despite all of thisnd morethe future, as alwaysiemains open. Those concerned about population decline might
find encouragement in that 1) mogtomen and merstill want to have children?) most of thosavomen and men
want to have between two and three children; dyen these data pointshe distancebetween TFRs of, say71.

and 2.1 is not unbridgeable; and 4) most peogie supportive of public policy intended to support family life and,
explicitly orimplicitly, higher fertility (See DNs 889). What is not clear is how supportive people woulel dif the
sorts of mass transformativero-natal social movements that some authors suggest will ultimately be needed if
we want toraise fertility rates to levels sufficient taring population decline to a halt.
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ATTACHMENT 4. CONTENDING PROJECTOANSLO00

TheUnited Nations Population DivisioQUNPD)maintains the most authoritative and widely usghbbal
demographic data files. 1#/orld Population Prospecfg/PP)s updated roughly every two year§heWPP
includeshistorical estimates of valuder 1950-present high-, medium- and low-variant projectionsthrough 2100
and more 58

A second source of world demographic data is\ttigigenstein Centre foDemography (WICand allied
institutions1>° WIC projections haveften shown greater populatio declinethan those prepared by the UNPD.

In 2020 thelnstitute for Health Metrics and EvaluatioiHME)published projections showingppulation levels
for 2100 even lower than those projected by the WIC.

The UNPD defended its methodologies and praofest, and itsVPP 2022esults for 2100 were only slightly lower
than its immediately previous results of 2019.

Figure 41 shows the thre&VPP 201%cenarios irblue and their three 2022 scenarios gmeen. Figure 42 shows
the three WPP 2022cenarios, the five WIC scenarios and the five IHME scenarios. Togethedidptagthree
highfertility scenarios, four mediurfertility scenarios, and six lofertility scenarios.

For the present exercise we needddopt anestablishedow-fertility scenaridor referencethrough 210Qwhich
56SQftt (KSy SEit9eeds tolb& didrtiify kut mobsa low as to be noeoredible.

| chose to use théow-fertility scenario of WPP 2019 My modeling results using the parameter values for that
scenario are shown in thick rethshesn Figures 41 and 42. Thee resultdrack the UNPD results for that period
very closely. They trace a path within thppermid range of the six lowertility scenarios shown in Figure4
TheWPP 202drojections are of course the mosécent butthe online data isormatted in a manner difficult to
use on my Excel platform, and, as noted, the differences betweelRE 201@nd 2022 results are not large.

Key source documents are UNPD (2022, 2019), Voll@2l (2020and GietelBasten and Sobatka@21,2020)
SeealsoSpreadsheet 1Demographic Dat; Tab G. See Adam (2021) for an account of ttentendirg projections.

Figure 41. UN World Population Projections; Figure 42. Contending World Population
WPP 201&ndWPP 2122(10"9) Projections (1079)
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ATTACHMENI. THE COHORT COMPONENT POPULATION PROJECTION MODEL

The model used in this exercise follows that presented by Preston (2001, pl29)9lt accounts for fertility and
mortality but does not include migration. Historical, initial and parameter values are those presetdaded
NationsPopulation DivisioWorld PopulatiorProspect2019(2019).

I. Notation andEquations of the Model

1. Females

sNP () = number of women agedo x+5at timet

5L = number of persoyears lived by women agedo x+5
sFx = agespecific fertility raten interval x to x+5

sN (t+5) = sNxs (1) -sLx/ sLxs; K Ngs (t+5)=(sNso (t) + Kk NFes (1)) - (TFss/ Thao)

sBx[t, t+5] = 5-5Fx- 5N (t) + sNx(t+5) /2 = births to women agexito x+5between
time t and timet+5

Blt, t+5] = B _2sBx[0,0+ 5] = total births betweert andt+5
BY[t, t+5] = BIJt, t+5] - 1/(1+1.05) = number of female births betweenhandt+5 (SRB=1.05)

5N (t+5) = BF[t, t+5] - (sL70/ 5-lo)

2. Males

sNMy (1) = number of men agedo x+5at timet

s5L.Mx = number of persoyears lived by men agedo x+5

sNMy (t+5) = sNMxs (t) - sLMx/ 5LMxs; K NMgs (t+5)=(5NMgo (1) + K NMgs (1)) - (TMas/ Tgo)
BV[t, t+5] = BI[t, t+5] - 1.05/(1+1.05) = number of male births betweemdt+5

sNMp (t+5) = BM[t, t+5] - (sLMo/ 5-lo)
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ATTACHMEN®. LOW FERTILITY SCENARIGER2300

In thisAttachmentl considerglobal, regional and nation&w-fertility scenarioover the period 195@2300 The
intent is togetavery generabense of the magnitude of the challersgresented bypersistent low fertilityand by
initiativesintended to increase TF&rom low values to replacement values

Fourteenscenarios are displayed (two are in preparation). Each scenario displays trajectories for population, total
fertility rate, populationgrowth rate, dependency shares and dependency rigiche period 19562300.The
scenarios are:

1. The Worldg Reference Cag@o abbreviatioh 8. Japam RTRA

2. The World¢ Returnto-Replacement [RTR] 9. Japam RTRB

3. Centraland Southern Asia 10. Nigeria

4. Centraland Southern Asig RTR 11. Nigeria; Full Transition

5. United States of America 12. Nigerig; Full Transitiog RTR

6. United States of AmericeaRTR 13. UN SDG WorlRegions [in preparatior}
7. Japan 14. UNSDGNorld Regiong; RTR [in preparation]

For each gegoliticalregion| showa reference casi which low fertility continues to 230@pllowed bya $eturn-
to-replacemenfrase in which TFR increasesital stabilizes ateplacement level. For Japan and Nigeria | show a
third scenario to address particular featureseafch countrieslemographic situationA compaive reviewof the
demographic futures of the eight major regions used in the UN Sustaibshelopment GoaléSDG)nitiative is in
preparation.

The scenarios were generated using the cohort component projection model descriBdd ACHMENTabove
The scenarios were constructed as follows:

1. Values shown for 1952020 are the historical estimates presented/ifiPP 2019

2. Values shown for 2622100 were generated by the projection model, using the-agecific fertility rates and
the female and male mortality rates displayed in WP 201%nline database. The computedtput
trajectories through 2100 track theutput values shown iWPP 201%ery closely.

3. The reference case values for 222800 were generated by assuming that agpecific fertility rates anfemale
and malemortality rates remain constant at their 2100 values through 2300. | generateckthm-to-
replacement scenarios by adjusting the agpecific fertility rates as described in the notes for each scenario.

4. The historical estimates accouot migration but computed values after 2020 do not. Migration rates are
difficult to usefully model over long periods. Although they cariouslyhave important impacts in particular
situations, in general and ovéne long runtheir impacts ae usuallymoderate. Later versions of this working
paper will address migration more fully.

As discussed in Sectiorofthese notegpp 1116), in recent decades many countries have adopted policies
intended to increase their TFRegith uncertain results In this attachmentl assume thatountriesare able to
successfullyncrease TFRpresumablywiasome combination of policies ambrmative sociecultural change.

| 26 SOSNE 2dzNJ A0Syl NA2a R2y Qi I KyaRies, velngslinie that KWwoalldteke y 0 S R
several decadesf 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 befdréirdss increase by a magnitie
sufficient to move the TFR needle. Thus our inRi@Rscenarios show no sustaindd-Rncrease untihfter 2100.

Forfull documentationof thisexercise, includingraphic displaygabular results active modelsand data filessee
the attachedSpreadshee? - Projections to 2300lhe imageand commentary shown on pB&0 following, and
all of Spreadshee?, are preliminary drafts pending revieand consultation
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Scenariol. THE WORLD

Figure 1. WORLD POPULATION 12300 Figure 4. WORLD DEPENDENCY SHARES3660
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Figures 11 through 15 showWPP 201%istorical estimates through 2020, my projections usvigP 201%w-
variantagespecificfertility and mortalityvalues through 2100and my extensionthrough2300 assuming 2100
fertility and mortality values remain unchanged.

World population peakstaB.9billion in 2055andfalls to 7.5billion by 2100 At that time and afteworld TFR is
1.49 By 2300 population has fallen 100 B 12% of itspeakvalue. The world last sustained a 1lion
population in 1810.Post2300 trajectories ardeft unaddressedere and in all the rest of theeferencescenarios.

The dependency ratiof non-working-age toworking age populatio[0-14]465+/[15-64]) worsens fron2035
2130but remains stable after that.

Although as noted in the texhany peoplemight welcome some reductioand stabilization ofvorld population,
the unrelieved 245/ear decline wer 20552300shown in this scenaris highly problematicto say the least.

¢CKAA& F3IINBILGS Ft20Ft &aO0Sy Il NA 2dnRtdrdldpgp@ationgnérfaesitll2 8 a A o0f S & |
consider distributions of incomevealth or welkbeing. These could greatly either ameliorate or exacerbate
challenges posed lpyopulationdecline of the duration and magnitudéndicated

NB: The images displayedtiris and the rest of Attachment 6, i.e. Figure& fthrough 143, are placeholders
pending preparation of higher resolutidigures or other means of display. See the original spreadsheet displays
in the Excel fil&Spreadsheet 2Projections to 2300
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Scenario2. THE WORLORETURN OREPLACEMENT

Figure 21. WORLD POPULATION 12300 Figure 24. WORLD DEPENDENCY SHARES3060
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Suppose thenations of the worldagreeto arrest globapopulation decline short of the 1l6illion shown in
Scenario landto stabilize at some higher level. What might this look like?

Scenario Zhowsone option.Rather tharstayingconstantafter 2100 at 1.49, th@FRncreases By 2170t has
reachedits replacement ratein this case ~ 2.0As 0f2230 mpulation stabilizes near 3.5 Boughly the level of
world population in1968. In Scenario World population as of 2300 is2% of its2055 peakpopulation; in
Scenario 2his has increased t89% The returnto-replacement TFR trajectory was chosen such thaipiu of
TFR increase is roughly symmetric with teeordof TFR declineSuch alesign criteria has minimal normative
grounding and igffectivelyarbitrary. RTR policy IRL would need to cons&deultitude ofnormativefactors.

Scenario 2s consistent withka narrative of thefollowing sort In the80years betweer2020and 210Qhe nations
of the world and theimanypeoples come to agree that population shoulddiaebilizedat no lower than3.5 B
During this period thepegin adopting and implementing the policiesid modifying tlosepersonal behaviors,
social institutions ad life-decisionsneeded to realize thaB.5billion goal. By 2105 the results of all thi®rk
begin to be visibleTFR increases slowly but steadiitymn that pointto the 2.0 replacement raten 2170.

This scenario and narratiyompt many questions.Does anything in the world ever happen in such a manner?
What does it mean for thé 2 NIna&ighatoW O 2 Y &yreSieh somethingooth as massively ovearching as the
level of world populatiorand asintenselypersonal as the number ehildren women, and men, should h&e
How would such an agreement biganslated into actin? The results to date gfro-fertility policies are not
encouragingScenario2 positsan 8Gyear period ofylobalconsensusuilding policy-makingand normativesocic
culturalchange, followed by a 9%ear period of increasing TFR, before population actually stabilizes at the desired
3.5 B. Is this timeline too conservatjwe too ambitious? In Scenario 1 population declined steadily for at least
245 years, wheras inthis enario it declines fonlyQL75 yearsit might behopedthat because the period of
populationdecline is shorter, and ends in a socially affirrhégherlevel of stalbe population that the extent and
nature of disruptivaransition mightbe lessened What are thegroundsfor such a hopgand what wouldt look

like on the ground®e address some of these questicsthis reviewcontinues
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Scenaria3. CENTRAANDSOUHERNASIA

Figure 31, CENTRAL & SOUTHERN ASIA POPULATIGR30950 Figure 34. DEPENDENCY SHARES-2860
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Figure 32. CENTRAL & SOUTHERN ASIA TOTAL FERTILITY RAJED1950 Figure 35. DEPENDENCY RATIO 12500
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Figure 33. CENTRAL & SOUTHERN ASIA POPULATION GROWTH R2g®1950
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In Scenario 3 (FiguresBthrough 35) we showthe same population variables we displayed for the World in

Scenarios 1 and 2, but now for a particular world region, tha@erftral and Southrn Asia (CSA)As designated

by the Lhited Nationsfor its Sustainable Development Go&&DG)nitiative, CSAncludesindia, Pakistan, Iran,
Bangladesh, Afghanistan, Kazakhstan, Kyrgyzstan, Tajikistan, Turkmenistan, Uzbekistan, Sri Lanka, Nepal, Bhutan
and MaldivesAs of 2020 India, Pakistan and Bangladesh account for 79% of CSA population, which in turns
accounts for 26% of 2020 world population.

Thebroad contoursof the five CSAlemographic trajectorieare mostlyverysimilar to troseof the Scenario 1

World trgectories. Onebviousdifferenceis that the rate andnagnitudeof population growth and decline is
greater for CSA than it is for the world as a whdlée ratio between peak population and 2300 population for the
World is 9:1, whereas for CSA i8%1. Equivalently, we see th#¥orldand CSAopulations in 230@re,
respectively, 2% and3% of their population maxima.

Thisgreater and more rapid decline in relative population sigesumablymakes it more difficult, although not
impossible, for GSto return to and stabilezat its replacement rate. W Q t {f thigiSs®n Scenario 4.
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Scenariod. CENTRAANDSOUTIERNASIAC RETURN OREPLACEMENT

Figure 41. CENTRAL & SOUTHERN ASIA POPULATIOR30950 Figure 44. DEPENDENCY SHARES-2960
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Figure 42. CENTRAL & SOUTHERN ASIA TOTAL FERTILITY R2§®1950 Figure 45. DEPENDENCY RATIO 12510
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Figure 43. CENTRAL & SOUTHERN ASIA POPULATION GROWTH R2d®1950
. Low Varant
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In Scenario 4ve consider what itnight take for Centraland Souttern Asia(CSAjo arrest population decline and
stabilize population at a levebughlyproportional tothat shown in Scenario 2 for the Wortd.

Figures 21 and 41 show thatWorld Scenario 2 and CSA Regional Scenario 4 stabilize their populations at 39% and

38%, respectivelyof their earlier peak populations.

We see in Figure-2 thatin order to do this CSAFRhas to increaséy a greatermagnitudeand more rapidlythan
World TFRIid inFigure 22. WhereasWorld TFRncreasesdy 33% over a&/5-year period CSA TFReeds to
increaseby 85% over a 3year period. If we take one generation = 3@g's, we see thaBcenario 2akes 2.5
generations to complete its transition whifcenario 4 has to do this withjmst 1.2generatiors.

Still, this rate ototal fertility growthR 2 S & y Q i

Scenario 2 gply as well to Scenario 4.

I LILISHe M& Iabizibdoin gvEID40 K964 sustained
higher total fertility growth rates over a longer period; see IN.1The question isvhether whatever motivates
this late 2F- early 229 century CSA FTR boom can be as motivating as was having survived bGtretite
Depression and WW2ote too that all the difficult questions we acknowledged at the end of our comments on

* Again, theparticular returnto-replacement trajectory shown in Scenario 2 is mostly arbitrary, and the decision to base
the Scenario 4 RTR trajectory on the Scenario 2 trajectoinystwice arbitrary. All of these RTBcenarios are

illustrativeonly. Any real population policy goals and methods are properly political magte&Q £

O2yaARSNI GKS

of long term populatiorchange includingreturn-to-replacement strategigsvhen we have @ompleteset ofworld
regionaltrajectories tocompare ancconsider as iplamedfor Scenarios 13 and 14.
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Scenarids. UNITED STATES OF AMERICA

Figure 51. USA POPULATION 195800 Figure 54. USA DEPENDENCY SHARES2B280
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Figure 52. USA TOTAL FERTILITY RATEZBIES Figure 55. USA DEPENDENCY RATIO -2980
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Figure 53. USA POPULATION GROWTH RATE-2BIEb
Low Variant
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We nextconsiderthree largecountries¢ the United States, Japan and Nigeri@spectivelycharacterizedy
moderatdy, rapidly and slowly declining totggrtility rates. We inquire as to their prospects for transitioning to
some desied level of longterm population stabilityhigher than the levethey would reach itheir TFRas of 2100

were to remain unchanged tbugh 2300.

The UNPD tracks TFRs264 countiesand 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 pesar babyboom, peaked in 1960, fell sharpiptil 1980, rose modestly until about
1995 (the baby boom echo), and then recommenced to decline WIRE 201%w-variant projections havé).S
TFR stabilizing near 1.3 by about 2@8@ populationdeclinng continuousiythrough 21001f TFR remains below
2.1 US populationwill continue todeclinethrough 2300.

This scenarigivesthe United Statesa populationin 23000f just 12 million, about 4% of its 2Bpopulationpeak
or roughly thepopulation of Belgium or Haitoday (2022).

If this population sizeis judged by the American peopl®day orover the next several decadds be undesirable
we need to ask: wherat what rates and for what reasonsjll American women and men start haviagd raising

more childrer?
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Scenarids. UNITED STATES OF AMERIRETURN OREPLACEMENT

Figure 6. USA POPULATION 195800 Figure 64. USA DEPENDENCY SHARES2BI80
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Figure 62. USA TOTAL FERTILITY RATEZBIER Figure 65. USA DEPENDENCY RATIO -2860
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Figure 63. USA POPULATION GROWTH RATE-2B285
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Scenario &hows ongesponsel 2 (1 KS & éativBayratesh yIB2 Ni A2y &4 2F GKS AYYSRALFGSE

TheScenarigosits thatbetween 2020 and 2088mericans reach a consenghsat U.S population shouldnot
drop below 100million. We come to consensus as well regardimgnecessary policies amew sociccultural
normsand institutionsnecessary to accomplish thisVe begin torealignour family and communityivesaround
these someof usdoing so as early as the 20s but most not beginning to do so until the508 and 260s. In
2080TFRbegins to increase and the rate of population decline begins to sBy2165 some 85yearslater, TFR
has risen to its replacement rate 8fl,and by 218@opulation has stabilizedear 100 million.

AU.S population of 100million is 30% of its peak 2025 population of 388lion. Its populationhasdeclined
steadily for 155 years before leveling off and stabilizing. Is this a scenario of catastrophic collapse or of skillfully
managed transition? The five figuresScenario night be taken to ber demographic Rorschadtest

[To reiterate: immigration ha8 A 3dzZNBER AYLER2 NI Fydte& Ay o6dzAft RAYy3I GKS ! yAGSR
this exercise but plan to in the next iteratiofruture immigration can be expected to result in a somewhat higher
population and a somewhat longer period before totalppdation stabilizes, butot dramatically so.]

' YSNAOIY 9yUGSNIINRAS LyadAddziS aOK2t Il NI bAOK2fl a 9
f AGSNY GdzNB (2 GKS & 7T 20NastibithalicondiBdesiSeeyiatid 5 ahdbi@sdyshaty 2 F
Americans should aspire to replacement TFR becausshaaldwant our country to have a future and our
descendants to be part of i#f°

[etNNe]]
(0p))
pd
fot
[
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Scenario/. JAPAN

Figure 71. JAPAN POPULATION (080502300 Figure 74. JAPAN DEPENDENCY SHARES3080
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Figure 72. JAPAN TOTAL FERTILITY RATE-23080 Figure 75. JAPAN DEPENDENCY RATIO-2380
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Figure 73. JAPAN POPULATION GROWTH RATES23850
Low Variant

Japarhas long had one of the lowest TFRs in the worldTHR dropped below 2.1 in 1955 asidce thenhas

continued to declingas of 202 itsvaluewas1.37. WI LJI y Q& LJ2 LJdzt | dniflicd iyf 2000ShdlaSd® ' G mMH ¢
2020had declined to126million. The UNPDWPP 201%w-@ NA F yi & OSy |l NRA 2 & K20®86n W LI y Q3
Hnon YR GKSy Naaiay3d atz2gte (2 I 0 2vltihaveddchnedia@4aniliom n ® -
about36% ofitsamn LIS 1 ® LT WILIYyQa&a ¢Cw Yycgridtantal tKkoSeNILOR BvéI8, ByNI LIK A O
Honn WFLIYyQ&a LRLzZFGA2y oAttt 0SS Fo02dzi H ekdsih20222y > &a2YSs

If the people of Japatodayd St A S@S (KA & (2 0S5 f mighbthey doraboyt it2i Fc&iasBR LINBS F SN
and 9 following show two possible options.
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Scenarid8. JAPAN, RETURN OREPLACEMENDOPTIONA

Figure 81. JAPAN POPULATION (1000950-2300
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Figure 82. JAPAN TOTAL FERTILITY RATE-23060
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Figure 85 . JAPAN DEPENDENCY RATIO-235D
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Figure 83. JAPAN POPULATION GROWTH RATES23850
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Scenario &RTROption A shows Japanndertaking anationalprogram of fertilityrevivalcomparablen paceand
somewhat more ambitious in effotb that undertaken bythe United States in Scenario Beginning in 2020 the
people of Japamwork towardsa consensuagreementthat continuedpopulation decline is undesirable amdll at
least need to be brought ta halt. They adopt the policies and begin the transformation of semittural norms

and institutionsneeded for this to happen. These initiatives begin bearing fruit in 2080, when TFR begins to grow.

TFR grows steadily for 80 years until 2160, wheedthes its replacememate of 2.1 It stabilizes at that level

indefinitely.

The results of thisnajorinitiative are disappointing. Population stabilizes in 2175 at abouhillbn. This is
certainly an improvement over therillion that Japan fallsa by 2300 in Scenario 7, but it is still only 15%sof
128 million peak population of 2010A fertility and population recovery of this magnitude is unlikely to be
sufficient to avoid the undesirable features of population decinel small population sizdat motivated the

recovery initiative in the first place.

What might anRTROption B entail?
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Scenarid®. JAPAN RETURN OREPLACEMENDPTIONB

Figure 91. JAPAN POPULATION (1000502300 Figure 94, JAPAN DEPENDENCY SHARES3060
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Figure 92. JAPAN TOTAL FERTILITY RATE-23080 Figure 95. JAPAN DEPENDENCY RATIO -2380
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Figure 93. JAPAN POPULATION GROWTH RATES230860
Low Variant
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Option B is aignificantlymore assertiveeffort to promote higher fertility and larger familie$he national
consensus for strong action forms sooner areRbegins risingn 2055 rather than 2080ln Option ATFRyrows to

2.10 after75years(i.e. by2155), and stabilizes at that level.

BntOption BTFReaches 2.10 after only 25 years

(i.e. by2080), continues to ris¢o 2.30,remains at that level for 30 yearthen declines butemains above
replacementrate until 2175. Thiperiod ofnealy acenturyabovereplacement TFR provides Japaith a period
of positive population growth beforpopulationstabilizes at ~ Bmillion soon after 2200.

How feasible is Option B? The rise of TFR from 1.07 in 20500t12080 is more rapid thamnyother rise shown
in these fourteen Scenarios. TheS.TFR riseluringits 1946-1964 baby boom was considerably faster, but that

wasin parta tempo effect preceded and followed by comparably rapid dédgiines The TFR increase shown in

Fig. 92 would require asustainedstrong commitment and harmony of purpose the part ofthe Japanese

people,and in particulaof Japaneseavomen6?

Is the end result worth the effort? A stable population @frbillionis about 41% of Japaf a

peakpaopulation.

This is close to the share péakpopulationrealizedby the World andby Central& Southern Asidn Scenarios 2

and 4, and somewhat higher than the share realized byuhied Statesn Scenario 6MI Y &
prosperous coutries today have populations less thai &illion. And the Option B dependency ratio at stability

2F (KS

is dramatically better than those generated by either of the two other scenandsr consideredin any eventhe
worth of such an efforts a politicaljudgement rightly reserved fand bythe Japanese peopfé?

What can be said objectively is that if the Japanese people believe thatentualstable population of B million
istoo small,the only alternative would be an even more assertive national movement in supplaatgefr families
attained more rapid}, perhapssupplemented byiberalizedpoliciesand new practicesegardingimmigration
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Scenariol0. NIGERIA

Whereas Japan is an example of a country facing challenges posed by sustainkesy sub-replacement TFR
Nigeria is an example of a country challenged pyolongedhighandonly recentlydecliningTFRMany
demographers would consider Niget@be still in theearly phasesfits presumed demographic transition. On
this view the critical concentration of financial and human capital needed to transittora fully modern
industrial economy has yet to happen, but when it dpes capita income wijrow more rapidly andertility rates
will begin to decline

LT 6S | O0OSLIi KA the assnipodzyfhat alloied &s tudld tiiebefibgiiafhic ¥alueas of 2100
constant for another two centurieare in the case of Nigeria inappropriaténélmajor 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 wheéramaticchanges in TFRs ame longer likely

NigeiaQa ¢ C9 aid22 R | (i WRRIRQISorekagts pegthanvalueldy?éin 2d0R. Bhat would appear

to be, and is, a dramatic TFR reduction. Butombination with thedemographic momentum generated by the

strongly youthskewed age distoution, 1.76 is still high enough such that if projected to 2300 it ensures only

minimal reductionof total population.

l'a &aSSy Ay CAIdzZNB wmna ®m Imilliod, ek At B5@dlionHn/2 105, arid@vieldie hestA 2y A & H .
140-200years declines to 37million, a level stil68% as large asitspedkA EA Y3 bAISNA I Q& ¢Cw I i
assume that Nigeria does not undergo a demographic transition comparable to that of other countries, and thus
overstates the size of Nigefled LJ2 LJdzf | GA2Yy F2tt26AYy 3 HMAND I aSyasS 27 (
seen by comparing Figures 1€LQ.5 above with their counterpart figures in the previous scenarios.

InScenariol> FT2fft2¢6Ay3IZ ¢S I Redzi lbnthekaSuniptivh tBafikdmedEa 2 F b A ISNA L ¢
demographic transitiomomparable to those abther major countries to dateand as projected through the rest of
the 22 century.
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