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The Rise of Sonless Families in Asia and North Africa
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ABSTRACT A neglected con se quence of declin ing fer til ity is the likely rise of fam i
lies with chil dren of one sex—only sons or only daugh ters. Increases in such fam i lies 
pres ent impor tant demo graphic shifts that may weaken pat ri lin eal fam ily sys tems. We 
assess whether sonsonly and daugh tersonly fam i lies rose in Asia and North Africa 
from the early 1990s to around 2015. Using 88 sur veys and two censuses, we exam
ine how the num ber and sex com po si tion of chil dren of moth ers aged 40–49 changed 
across 20 countries, representing 87% of the region’s pop u la tion and 54% of the global 
pop u la tion. We also com pare observed trends to sexindif fer ent coun ter fac tu als, quan
tify con tri bu tions of fer til ity declines with decom po si tions, and inves ti gate sub na tional 
trends in China and India. Increases in sonsonly fam i lies were uni ver sal where num
bers of chil dren fell. Growth of daugh tersonly fam i lies was suppressed in pat ri lin eal 
contexts,butthesesonlessfamiliesstillrosesignifcantlyin13of18countrieswhere
num bers declined. By 2015, over a quar ter of fam i lies in the region had only sons and 
nearlyaffthonlydaughters.Therewasconsiderablevariationacrosscountries:recent
levelsrangedfrom28.3%to3.4%daughters-onlyandfrom40.1%to6.0%sons-only.
China and the rest of East Asia had the highest shares.

KEYWORDS Sex com po si tion • Fertility • Demographic tran si tion • Gender • Sonless  
fam i lies

Introduction

Recent fer til ity declines sig nal the end of the demo graphic tran si tion for much of 
the world. Demographic tran si tions unfurl an array of pop u la tion changes, includ
ing migra tion, urban i za tion, aging, and shifting sex ratios (Coleman 2006; Dyson 
2011; Hesketh and Xing 2006). In turn, these pop u la tion changes have vast con se
quences for social and eco nomic life, as well as bio di ver sity and the envi ron ment. 
For instance, demo graphic div i dends posed by tem po rary bulges in work ing ages 
maybeneft economic growth,while growing numbers of elderly pose social and
eco nomic chal lenges (Bloom and Williamson 1998; Lutz et al. 2019).

A neglected con se quence of fer til ity decline is the rise of fam i lies with chil dren 
of one sex. If a fam ily has a small num ber of chil dren, the prob a bil ity of hav ing only 
daugh ters or only sons is high. Parents can ensure chil dren of both sexes, or a child 
of their pre ferred sex, by con tinu ing child bear ing or using sexselec tive abor tion 
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(Clark 2000; Guilmoto 2009). However, if many par ents do not engage in these prac
tices, sonsonly and daugh tersonly fam i lies would rise as fer til ity falls. Increases in 
daugh tersonly fam i lies, in par tic u lar, may pose a gen dered demo graphic div i dend 
that erodes pat ri lin eal fam ily sys tems (Allendorf 2020). Growth of these son less fam
i lies could coun ter bal ance, and per haps even tu ally out weigh, oppos ing demo graphic 
pres sure fuel ing greater harm of girls and women (Bongaarts and Guilmoto 2015; 
DiamondSmith and Rudolph 2018; Jayachandran 2017).

We assess whether daugh tersonly and sonsonly fam i lies rose as fer til ity declined 
inAsiaandNorthAfricainrecentdecades.Specifcally,weexaminehowthenumber
and sex com po si tion of chil dren of moth ers aged 40–49 changed across 20 countries 
from the early 1990s to around 2015. We also quan tify the con tri bu tion of fer til ity 
decline using decom po si tions, com pare observed trends to coun ter fac tual sce nar
ios in which par ents were indif fer ent to chil dren’s sex, and inves ti gate dif fer ences 
between pat ri lin eal and bilat eral con texts.

We focus on Asia because the region is largely pat ri lin eal and expe ri enced recent 
fertilitydeclines.WeaddNorthAfricabecauseitftsthesecriteriaandisoftengrouped
withpartsofAsia.(TheMiddleEastandNorthAfrica(MENA)subregionspansWest
Asia and North Africa.) By con trast, fer til ity remains high in subSaharan Africa and 
Latin America is largely bilat eral. Europe and its dias pora in North America and Oceania 
arealsoprimarilybilateralandexperiencedearlierfertilitydeclines.Thesheersizeof
AsiaandNorthAfricaalsomake the regionofglobal signifcance.With4.9billion
peo ple, it is home to nearly two thirds of the world’s pop u la tion (United Nations 2019).

While this region pairs recent fer til ity declines with pat ri lin eal fam ily sys tems, 
Asia and North Africa also pro vide var i a tion in both fer til ity and fam ily sys tems. In 
2015–2020, East Asia had the low est fer til ity in the world, total fer til ity rates were 
abovethreechildrenperwomaninmuchoftheMENA,andmostcountrieswerein
between these extremes (United Nations 2019). Regarding fam ily, Southeast Asia 
stands apart with largely bilat eral fam ily sys tems (Raymo et al. 2015; Yeung et al. 
2018). Further, while the rest of Asia and North Africa are pat ri lin eal, there is var i a
tion within these fam ily sys tems. For instance, pri mo gen i ture, polyg yny, and con san
guin e ous mar riage are cus tom ary in some places, but not in oth ers (Das Gupta et al. 
2003;DysonandMoore1983; Lindholm 1986).

We use the term pat ri lin eal to char ac ter ize fam ily sys tems in which descent and 
inher i tance pass down the male line and res i dence is patrilocal. In these con texts, 
fam ily lin e ages and wealth trans fer from father to son and young cou ples cus tom ar
ily reside with, or near, the hus band’s fam ily after mar riage. In pat ri lin eal sys tems, 
sonscustomarilydeterminecontinuityofthefamily,fulfllmaterialresponsibilities,
andholdgreatculturalandreligioussignifcance(DasGupta1999; Das Gupta et al. 
2003; Kandiyoti 1988). By con trast, daugh ters leave their natal fam i lies at mar riage 
and become mem bers of their hus band’s fam ily.

Background

Threedecadesago,Sen(1990) famously declared more than 100 mil lion of the world’s 
women were miss ing. He used “miss ing women” to high light the fatal neglect of 
girls. Excess female mor tal ity was caus ing sex ratios of some pat ri lin eal con texts to 
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skew toward males. China and India—espe cially Northwest India—gained noto ri ety 
for large num bers of miss ing females because they paired skewed sex ratios with 
largepopulations.Inthe1990s,forinstance,therewere118boysaged0–6inChina
and 114 in Northwest India for every 100 girls (Das Gupta et al. 2009). From 1970 to 
2010, annual female excess deaths ranged from 1.7 to 2 mil lion glob ally, with 71% of 
these in China and India (Bongaarts and Guilmoto 2015).

While Sen (1990) pointed to excess mor tal ity as the cause of miss ing women, 
many were increas ingly “miss ing” because they were never born. From the 1980s 
onward, the spread of pre na tal sexselec tion tech nol ogy—ultra sounds and abor tion—
allowed fam i lies to iden tify and abort unwanted female fetuses (Arnold et al. 2002; 
Guilmoto et al. 2018). Hence, sex ratios at birth skewed male in many pat ri lin eal 
con texts, ris ing above nor mal lev els of about 105 boys born per 100 girls (Guilmoto 
2009, 2017).Mostrecently,in2017,sexratiosatbirthwereelevatedacrossmuch
ofAsia,peakingat113inEastAsia(Chaoetal.2019).Theseimbalancestranslated
into45millionmissingfemalebirthsfrom1970to2017,including23.1millionfrom
China and 20.7 mil lion from India (Chao et al. 2019).

Fertility decline is a cru cial driver of these changes in sex com po si tion. As par
ents increas ingly pur sue small num bers of chil dren, their chances of hav ing a son 
within the desired num ber of births fall. In response to such fer til ity squeezes, par ents 
increas ingly tamper with sex com po si tion of their chil dren (Guilmoto 2009).Many
con tinue child bear ing until secur ing a son, while oth ers use sexselec tive abor tion to 
ensure a son within one or two births (Bongaarts and Guilmoto 2015; Clark 2000; 
Goodkind 1996). These practices contribute to poor health and excess mortality
among girls even when par ents do not pur posely favor sons over daugh ters. Selective 
stop ping of child bear ing and greater use of sexselec tive abor tion among wealth ier 
fam i lies lead to girls being born dis pro por tion ately into larger and poorer fam i lies 
(Anukriti 2018; Kashyap 2019). Living in more dis ad van taged fam ily cir cum stances 
con trib utes to higher mor tal ity and worse health among girls over all (Kashyap and 
Behrman 2020).

We con trib ute to this rich lit er a ture by using the fam ily as the unit of anal y sis and 
assessing whether fer til ity decline cre ated increases in sonsonly and daugh tersonly 
fam i lies. Such changes would rep re sent an impor tant aspect of shifting sex com po
sitionandmayyieldfurtherconsequences.Manygenderedsocialprocesses,suchas
mar riage mar kets, are shaped by the sex com po si tion of a pop u la tion over all or of 
specifcage-groups(AndersonandKohler2015; Gupta 2014;TrentandSouth2012). 
Thesexcompositionoffamiliesislikelytobeinfluentialaswell,especiallyforintra
familial pro cesses, such as elder care. Further, chang ing sex com po si tion of fam i lies 
may be how these demo graphic shifts are under stood and expe ri enced by ordi nary 
people.Forchildmortality,Smith-GreenawayandTrinitapoli(2020) argued par ents 
view the risk of a child dying not from the per spec tive of each indi vid ual child, but 
from the per spec tive of a par ent who may expe ri ence the death of any one of their 
chil dren. Similarly, sex com po si tion may be pri mar ily under stood from the per spec
tive of par ents eval u at ing the col lec tive com po si tion of their own chil dren as mixed, 
sons only, or daugh ters only.

Assessing the rise of son less fam i lies is par tic u larly impor tant because the pres
ence of sub stan tial num bers of such fam i lies may weaken pat ri lin eal fam ily sys tems 
(Allendorf 2020). While many fam i lies use selec tive stop ping or sexselec tive abor tion 
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to secure sons, other fam i lies likely do not because they are unwill ing, unable, or 
unsuccessful.Familiesthatremainsonlesswillbeforcedtorelyondaughterstofulfll
sons’ cus tom ary respon si bil i ties or go out side the fam ily. For instance, Indian moth
ers changed their expec ta tions of oldage sup port in response to their chil dren’s sex 
in just this way (Allendorf 2020).Mothersofsonskeptorfurtherembracedpatrilin-
eal expec ta tions of a son pro vid ing sup port, while son less moth ers gave up pat ri lin eal 
expec ta tions, with about half turn ing to daugh ters and half to other sources. When son
less fam i lies are rare, such adjust ments may be incon se quen tial. When son less fam i lies 
rep re sent a siz able share of fam i lies, how ever, many will be unable to fol low pat ri lin eal 
practices.Families’transformativeadjustmentsmaybelargelyreluctant,atleastatfrst,
but may cas cade into an ero sion of pat ri lin eal norms and prac tices in the long term.

Data and Methods

Data

We use nation ally rep re sen ta tive data for 20 Asian and North Afri can countries, 
comprising88surveysandtwocensusescollectedbetween1987and2017.These
20 countries represented 87% of Asia and North Africa’s pop u la tion and 54% of 
the global pop u la tion in 2020. We use Demographic and Health Surveys (DHS) for 
16AsianandNorthAfricancountries forwhich twoormorewavesofdatawere
avail  able.1 Since DHS does not cover East Asia, we used other sources for China, 
Taiwan, South Korea, and Japan. These sources include Chinese censuses from
IPUMSInternational,ChineseandJapaneseGeneralSocialSurveys,andtheKorean
National  Survey on Fertility, Family Health & Welfare. A com plete list of data sources 
appears in the online appen dix.

We proxy fam i lies with ana lytic sam ples of women 40–49 years old with at least 
one liv ing child at the time of sur vey.2 We focus on moth ers this age because their 
child bear ing is largely com plete. Data on chil dren of women aged 50 or older, whose 
child bear ing is fully com plete, are not avail  able in DHS. Equating one mother with 
one fam ily may over es ti mate the pro por tions of fam i lies with chil dren of one sex if 
sub stan tial num bers of these moth ers lived with other women of the same gen er a tion 
in lat er ally extended or polyg y nous fam i lies. However, slip page between moth ers and 
familiesappears tobeminimal.Thehighestshareofwomenwithco-wiveswas in
Yemen,at12.3%,andonlyfourothercountrieshadhighpercentagesof7–8%.Fur
ther, only 1–2% of these moth ers were sis tersinlaw of the house hold head or had 
other rela tion ships to the head poten tially com pat i ble with a lat er ally extended fam ily.3

1 DHS data for countries were accessed directly from the DHS website (dhsprogram  .com), while DHS 
dataforIndianstateswereaccessedthroughIPUMS(idhsdata  .org) (Heger Boyle et al. 2019).
2 For DHS, we fur ther lim ited ana lytic sam ples to usual mem bers of house holds, drop ping tem po rary 
vis i tors, so we could assess if moth ers were part of lat er ally extended fam ily house holds.
3 These percentages residing with one or more co-wives were taken from DHS Statcompiler. DHS
included ques tions about cowives in only nine countries in our sam ple, but such ques tions are asked in all  
countries where polyg yny is believed to be siz able. We were not  able to assess the extent to which women 
were in lat er ally extended fam i lies in East Asia.
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765The Rise of Sonless Families in Asia and North Africa

Observed Trends

We exam ine how the mean num ber of chil dren and pro por tions of moth ers aged 
40–49withonlysonsoronlydaughterschangedovertime.Theresidual,mixed-sex,
cat e gory is not shown, but can be inferred.4 Our mea sures are based on moth ers’ 
reports of the num ber and sex of their chil dren alive at the time of sur vey, regard
lessofwhetherthechildrenlivedwiththemother.Themeasureoftimeisthesurvey
wave, or year of data col lec tion, when moth ers were 40–49 years old. At the time of 
sur vey, their chil dren were largely young adults, but ranged in age from infants to 
mid-30s.

We track trends over two to three decades, starting in the late 1980s or early 1990s 
andendingaround2015.However,thedatacoveronlyfveyearsforVietnamand
Tajikistan,andforKazakhstan, thedatacoveramerefouryearsandend in1999.
Attheotherextreme,wetracefourdecadesinChina,from1975to2015.The1990
Chinesecensusprovidesdataonwomenuptoage64,whichallowedustoassess
earlier periodswhen the olderwomenwere 40–49. Specifcally,we proxy results
for1975,1980,and1985usingdataforwomenwithatleastonechildaged55–64,
50–59, and 45–54, respec tively, in the 1990 cen sus. Results for China should be 
viewed with cau tion since chil dren, espe cially daugh ters, were underreported in these 
censuses (Goodkind 2011). Underreporting may be min i mal in our ana lytic sam ple 
though, since most chil dren were born many years before the censuses.5

Decompositions

We quan tify con tri bu tions of fer til ity decline to increases in sonsonly and daugh ters
only fam i lies using Kitagawa decom po si tions (Kitagawa 1955; Li 2017; Preston 
et al. 2001).We decompose changes between frst and last waves in proportions
sonsonly, as well as pro por tions daugh tersonly, into two com po nents—a num bers 
componentandasons-only(ordaughters-only)component.Thesumof these two
com po nents equals the total change in pro por tion sonsonly (or daugh tersonly). 
Thenumberscomponentmapsontofertilitydeclinebycapturingchangesincom-
po si tion of fam i lies by the num ber of chil dren. If fer til ity declined, pro por tions of 
fam i lies with smaller num bers of chil dren increased, while pro por tions with larger 
numbersdecreased.Thesecond,sons-only(ordaughters-only)componentcaptures

4 Some chil dren are born inter sex and oth ers iden tify as trans gen der or gen der nonconforming later in life. 
Thesecomplexitiespointtopotentialinaccuracieswithsimplecategorizationsoffamiliesassons-only,
daugh tersonly, or mixed sex. However, inter sex births, as well as trans gen der and gen der nonconforming 
adults, are rare. Prevalence of inter sex infants is esti mated at 0.1% or less of live births (Aydin et al. 2019), 
and0.5%percentofAmericanadults identifedastransgenderorgendernonconformingin2014–2016
(Lagos 2018).TheuseofbinarysexmeasuresavailableinDHSandothersurveysdoesnotpresentsignif-
icantmisclassifcationsofsex,orevengender,compositionofchildreninfamilies.
5 For 2015 in Japan, the ana lytic sam ple com prises cou ples who had been mar ried 15–19 years and had 
at least one child. We used this com pa ra ble, but not iden ti cal, ana lytic sam ple because we did not have 
accesstotherawdata.Theseresultsarebasedoncalculationsfromcross-tabulationsprovidedinTable
17.1 of the Jap a neselan guage ver sion of the Jap a nese National Fertility Survey report (National Institute 
of Population and Social Security Research 2017).
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changes in number-specific pro por tions sonsonly (or daugh tersonly). For instance, 
changes in pro por tions of onechild fam i lies with a son, pro por tions of twochild 
fam i lies with two sons, pro por tions of threechild fam i lies with three sons, and so 
on.This second component captures contributions of everything besides numbers
composition, chiefly includingparents’ interferencewith sex composition through
sexselec tive abor tion and selec tive stop ping of child bear ing. Selective stop ping is 
embed ded in both com po nents, how ever, because it affects num bers of chil dren, as 
wellasnumber-specifcsexcomposition.

Counterfactual Scenarios

We com pare observed trends to coun ter fac tual sce nar ios in which fam i lies had the 
samenumberofchildrenandwere indifferent to their sex.Thesecounterfactuals
are the pro por tions son less or daugh ter less that would have occurred if moth ers 
had observed num bers of chil dren, but the sex of each child was inde pen dent with 
a .4878 prob a bil ity of being female. We cal cu lated these coun ter fac tual sce nar ios 
using clas sic stan dard i za tion tech niques (Preston et al. 2001:21–30).Thecounter-
fac tual  pro por tion (CP) of fam i lies with only sons or only daugh ters for coun try–
wave j is

CPj = (π i·Cij )i  = 1
∞∑ ,

where i indi cates num ber of chil dren, Cij   denotes observed pro por tion of fam i lies 
with i chil dren for coun try–wave j, and π is the prob a bil ity of the rel e vant sex. For 
the coun ter fac tual pro por tion daugh tersonly, π = .4878, and for sonsonly, π = .5122 
(1 – .4878).

We assume fam i lies had observed num bers of chil dren because it allows us to 
assess if par ents actively shaped sex com po si tion. If discrepancies between observed 
and coun ter fac tual pro por tions are not due to dif fer ences in num bers, they are likely 
due to par ents’ inter fer ence. For instance, par ents ensur ing sons through selec tive 
stop ping and sexselec tive abor tion would push observed pro por tions daugh tersonly 
below coun ter fac tu als. As an esti mate of how many daugh ter less and son less fam i
lies there would have been in an alter nate real ity where par ents had been sex indif
fer ent, how ever, these coun ter fac tu als are con ser va tive. As noted ear lier, pur su ing 
more births to avoid being son less (or daugh ter less) pushes fer til ity higher. If par ents 
had been sex indif fer ent, observed num bers of chil dren would have been smaller and 
 pro por tions son less and daugh ter less larger.

Ourcalculationsalsosimplifysomecomplexities.The.4878probabilityofachild
being female is based on a bio log i cally nor mal sex ratio at birth of 105. Normal sex 
ratios at birth are indeed 105 in South and West Asia, as well as North Africa, but are 
slightlyhigherat106inCentral,Southeast,andEastAsia(Chaoetal.2019). Apart 
from its role in deter min ing observed num bers of chil dren, we also ignore  mor tal ity. 
Sex dif fer en tials in mor tal ity likely play a neg li gi ble role though. It is  gen er ally 
later-borndaughterswhoexperiencehighermortality,notfrst-borndaughtersorsons
(Altindag 2016; Arnold et al. 1998; Riswick and Hsieh 2020). Sex dif fer en tials in 
mor tal ity should largely push num bers of daugh ters toward one, not zero.
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Subnational Trends

We also cal cu lated observed trends, decom po si tions, and coun ter fac tual sce nar ios at 
sub na tional lev els for China and India. For India, we cal cu lated trends for the 15 larg
est states and the Northeast from 1992 to 2015.6 For China, we assessed trends for all  
31provincesfrom1975to2000.TheChinesesubnationalanalysisendsearlierthan
the national anal y sis because our post2000 data source, the Chi nese General Social 
Survey,doesnothavesuffcientlylargesamplesizestocalculateprovince-levelesti-
ma tes. We include sub na tional ana ly ses because both countries have con sid er able 
var i a tion in fer til ity. Further, Indian states and Chi nese prov inces are just as large, if 
not larger, than many countries. Populations of these Indian states ranged from 25 to 
210 mil lion in 2011 (Chandramouli 2013),whileChineseprovincesrangedfrom3to
104 mil lion in 2010 (National Bureau of Statistics (China) 2020).

We also include a sim pler sub na tional anal y sis of Indonesia, com par ing pat ri lin eal 
and bilat eral prov inces. Following Guilmoto (2015), we divide Indo ne sian prov inces 
into pat ri lin eal and bilat eral groups based on patrilocal res i dence. Guilmoto (2015) 
classifedprovincesaspatrilocalif60%ormoreofcoresidingmarriedchildrenyoun-
ger than 50 lived with the hus band’s fam ily, rather than the wife’s fam ily. We lowered 
this threshold to55%,classifying threeprovincesclose to theoriginal60%cutoff
as patrilocal, includingKalimantan (58.6%),North Sumatra (58.4%), and Jakarta
(57.2%). In 2010, 22% of Indonesia’s pop u la tion lived in these patrilocal prov inces.

Results

We begin the descrip tion of results with recent lev els, describ ing how pro por tions 
of fam i lies with only sons and only daugh ters var ied across Asia and North Africa 
at the last wave, around 2015. We then turn to trends, assessing whether son less and 
daugh ter less fam i lies rose as num bers of chil dren fell and quan ti fy ing the con tri
bu tion of fer til ity decline with decom po si tions. Next, we exam ine the rela tion ship 
between num bers of chil dren and pro por tions of fam i lies with chil dren of one sex 
across all  290 waves, includ ing Indian state–waves, Chi nese prov ince–waves, and 
coun try–waves for the other 18 countries. We also inves ti gate dif fer ences in this rela
tion ship between sonsonly and daugh tersonly fam i lies and com pare pat ri lin eal and 
bilat eral con texts. Finally, we turn to sub na tional results, high light ing note wor thy 
fndingsfromChineseprovincesandIndianstates.

We pres ent point esti ma tes of mean num bers of chil dren and pro por tions sons
onlyanddaughters-onlyforfrstandlastwavesinTable1 for all  20 countries. For  
11 countries, we also pres ent graphs with esti ma tes for all  waves along side coun ter
fac tual sce nar ios; these countries have at least three waves, a reduc tion of at least one 
in the mean num ber of chil dren, and a mean below four chil dren at the last wave.  

6 Allendorf (2020) pre vi ously pro vided esti ma tes for large Indian states in 1992 and 2015, but did not 
pro vide esti ma tes for 1995 and 2005, nor coun ter fac tu als and decom po si tions. Indian states that divided 
after 1992 were recombined to pro vide con sis tent bor ders from 1992 to 2015. Northeast India con sists of 
ArunachalPradesh,Nagaland,Manipur,Mizoram,Tripura,Meghalaya,andSikkim.
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In these graphs, observed trends appear as solid lines with surrounding shad ing 
depicting95%confdence intervals.Counterfactual scenarios are representedwith
dashedlines.Thecircles,squares,andtrianglesmarkingpointestimatesalsodepict
statisticalsignifcanceofchangesovertime:solidshapesindicatechangesbetween
frstandlastwavesarestatisticallysignifcantatthe.05level,whilehollowshapes
indicate changes are not signifcant.Weprovide graphs for all countries,Chinese
prov inces, and Indian states in the online appen dix. Results from the decom po si tions 
are also pro vided in the appen dix.

Recent Levels

Atthelastwave,around2015,43.9%offamiliesinthese20countrieshadchildren
ofonlyonesex—with26.6%havingonlysonsand17.3%onlydaughters.Theseesti-
ma tes, which are coun try aver ages weighted by 2020 pop u la tion sizes, indi cate fam
i lies with chil dren of one sex are prev a lent and sonsonly fam i lies are more com mon 
than daugh tersonly fam i lies. However, there is con sid er able het ero ge ne ity across 
these 20 countries.

Weconsidervariationinsonless,ordaughters-only,familiesfrst.Sharesoffam-
ilieswithonlydaughtersrangedfrom28.3%to3.4%(Table1).Thehighestshares
wereinEastAsia,wheremorethanaffthoffamiliesinallfourcountrieswereson-
less.Chinahadthehighestshare,at28.3%,followedbyJapanat26.1%,SouthKorea
at23.1%,andTaiwanat21.3%.Sizablesharesofsonlessfamilies—morethan10%
daughters-only—werepresentinSoutheastAsia,aswellasTurkeyandKazakhstan.
NearlyaffthoffamiliesinIndonesia(18.3%)andKazakhstan(18.0%)wereson-
less,whileTurkeywasafewpercentagepointsbehindat15.4%.Theothercountries
of Southeast Asia were closer to a tenth, with the Philippines at 12.9%, Cambodia at 
12.0%,andVietnamat11.0%.

Levelsofdaughters-onlyfamilieswererelativelylowinSouthAsia,theMENA,
and the rest of Central Asia, com pris ing a tenth or less at the last wave. Four coun
trieshoveredatabout10%sonlessfamilies:KyrgyzRepublic(10.7%),Bangladesh
(10.3%), India (9.8%), andMorocco (9.6%). The remaining countries fell below
thatthresholdwithsmall,orevennegligible,proportions:Egypt(8.0%),Tajikistan
(7.7%),Jordan(7.1%),Nepal(6.2%),Pakistan(5.8%),andYemen(3.4%).

Next, we turn to the more prev a lent sonsonly fam i lies, which ranged from 40.1% 
to6.0%offamiliesacrossthe20countries.EastAsiawasagainhometothehighest
lev els, with China record ing 40.1% of fam i lies with only sons. South Korea, Japan, 
andTaiwanweremarkedlybelowChina,butaboveallothercountries,at26.6–29.1%
sons-only.Thenextgroupclusteredaroundaffth,comprisingIndia(22.3%),Turkey
(21.4%),Kazakhstan(20.3%),andIndonesia(19.9%).

Ten countries held a middle ground with between 20% and 10% of families
withonlysons.ThismiddlegroupincludedNepal,Vietnam,andthePhilippinesat
17.0–17.5%,aswellasKyrgyzRepublic,Tajikistan,andBangladeshat14.6–14.9%.
Closertoa10%thresholdwereEgypt(13.8%),Jordan(12.0%),Cambodia(11.0%),
andMorocco(10.3%).OnlyPakistan(7.7%)andYemen(6.0%)fellbelowatenth
sonsonly.
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Country-Level Trends

Next, we turn to trends, addressing whether these recent esti ma tes pres ent increases 
over pre vi ous lev els. First, how ever, we estab lish the extent to which fer til ity declined 
across the cohorts of moth ers observed here. We expect rises in son less and daugh ter
lessfamiliesonlywherefertilitydeclined.Meannumbersofchildrendidfallsignif-
i cantly in 18 of 20 countries. At the ear li est wave, in the late 1980s and early 1990s, 
meansgenerallyrangedfromfourtosixchildren.Thesemeanstypicallyfellbyone
or two by the last wave. Jordan and China expe ri enced steeper declines, with reduc
tionsof3.4and3.0,respectively.

The two exceptions to declining fertility areYemen and Japan.Yemen’smean
stayedaround6.3in1991and2013,whileJapan’sheldsteadyjustabovetwochil-
drenfrom1990to2015.TotalfertilityrateshavedeclinedinYemen,butnotuntil
the late 1990s (United Nations 2019).Thisdeclinewastoolatetobecapturedhere
becausemost children ofmothers aged 40–49 in 2013were born before the late
1990s. Conversely, Japan’s fer til ity decline was much too early to be cap tured. Its 
total fer til ity rate reached two chil dren per woman in 1957 (Raymo et al. 2015).

While num bers of chil dren fell in 18 countries, vary ing paces and starting points 
led to siz able var i a tion at the last wave. East Asia stands out with the smallest num
bers,rangingfromameanof1.6inChinato2.2inTaiwan.Indonesia,Kazakhstan,
Turkey,andIndiacomenext,withmeansjustbelowandabovethreechildren.Other
South, Southeast, and Central Asian countries, as well as Egypt, had means between 
3.3and3.8children.TherestoftheMENAandPakistanstillhadhighmeannumbers
ofchildren,rangingfrom4.4inJordanto6.4inYemen.

Thesefertilitydeclinestranslatedintovirtuallyuniversalrisesinsons-onlyfam-
ilies,withstatisticallysignifcantincreasesin17ofthe18countrieswithdeclining
num bers of chil dren (see Table1).ThemostdramaticincreasewasinChina:asthe
meanfellfrom4.6childrenin1975to1.6in2015,theshareoffamilieswithonly
sonsrose31percentagepointsfrom9.4%to40.1%(Figure 1).Taiwan,Indonesia,
India, and Jordan had the next larg est increases of about 10 per cent age points.7The
other countries expe ri enced increases of two to eight per cent age points.

Decompositionsconfrmfertilitydeclinewasoverwhelminglyresponsibleforthis
growth of sonsonly fam i lies. As shown in the online appen dix, declin ing num bers of 
chil dren account for the entire increase in 10 countries, includ ing South Korea, China, 
and Indonesia. Declining num bers explain nearly all  of the increases in  Bangladesh 
andIndia,accountingfor96%and94%,respectively,oftheirrises.Fortheremaining
fvecountrieswithgrowingsharessons-only,fertilitydeclineaccountsformostofthe
increase,rangingfrom89%ofJordan’sriseto62%ofTajikistan’s.

The apparent exception to the increase in sons-only families is Kazakhstan.
Point esti ma tes indi cate sonsonly fam i lies rose by just over a per cent age point 
from19.2%to20.3%,butitisnotstatisticallysignifcantatthe.05level(seeTable
1).Thistinyriseisconsistent,however,withthesmallreductioninmeannumbers

7 Taiwan’sproportionsonlessreachedahighof27.6%adecadeearlier,in2006.However,thisearlyhigh
maybeaproductofsamplingerror.The2006resultdoesnotmatchthelongertimetrendandiswithinthe
95%confdenceinterval,whichiswidebecauseofsmallsamplesizes(seeFigure 1).
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of children, from 3.06 to 2.84, during the four years we observed Kazakhstan.
The decomposition indicates this slight decline would result in a rise of only
1.2 per cent age points.

Recent esti ma tes of pro por tions of fam i lies with only daugh ters pres ent wide
spread, but not universal, increases. There were statistically signifcant rises in
sonless families in13of the18 countrieswith fertilitydeclines.China again is a
remarkableoutlier.Thesharedaughters-onlyrosefrom5.3%to28.3%inChina—an
absoluteincreaseof23percentagepointsandaquintuplingofrelativesize.Nearby
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Fig. 1 Meannumberofchildrenformothersaged40–49andproportionswithonlysonsandonlydaugh
tersbysurveywaveforChina,SouthKorea,andTaiwan.Shadedareasindicate95%confdenceintervals.
Solidsymbolsindicatethedifferencebetweenfrstandlastwavesisstatisticallysignifcant(p < .05).
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SouthKoreaandTaiwanalsoexperiencedlargeincreasesof12and10percentage
points, respec tively. In rel a tive terms, these increases roughly dou bled pro por tions 
sonless.IndonesiaandTurkey’sincreasesinsonlessfamiliesarealsonotableat8and
7 per cent age points, respec tively, com pris ing near dou blings. Another eight countries 
experiencedmodestrises,rangingfromtwotofvepercentagepoints.

Decompositionsconfrmfertilitydeclinewasalsoresponsibleformostoftherises
in daugh tersonly fam i lies. Declining num bers account for the entire rise in seven of 
the13countrieswithincreases,includingIndiaandIndonesia.Additionally,inChina
andTaiwan,decliningnumbersaccountedfornearlyalloftheincrease,explaining
95% and 94%, respec tively, of the total changes in son less fam i lies. In another four 
countries, declin ing num bers were respon si ble for most of the increase, rang ing 
from88%ofBangladesh’sriseto61%ofTajikistan’s.Decliningnumberscontrib-
utedroughlyhalfofSouthKorea’ssizableincreaseinsonlessfamiliesandVietnam’s
modest increase. In these two countries, changes in number-specifc proportions
daugh tersonly also con trib uted sub stan tially to the growth of son less fam i lies.

The fve countrieswhere numbers of children declined, but shares of families
thatweresonlessdidnotrisesignifcantly,areKazakhstan,KyrgyzRepublic,Nepal,
Egypt, and Pakistan (see Table1). Estimates for changes in daugh tersonly fam i lies in 
thesecountriesrangefrom0.3to1.9percentagepointsandarenotstatisticallysignif-
icantatthe.05level.Thepositivedirectionisconsistentwithtinyrises,buttheymay
wellbeduetosamplingerror.InKazakhstan,thelackofastatisticallysignifcantrise
of daugh tersonly fam i lies appears to be due to its small fer til ity decline—just as with 
sons-onlyfamilies.Thedecompositionindicatesitsdecliningnumberstranslateinto
a rise of 1.1 per cent age points, which is iden ti cal to the observed increase. Similarly, 
Kazakhstan’s observed pro por tion son less did not dif fer from coun ter fac tu als.

Parents’ inter fer ence with sex com po si tion prevented (larger) rises of son less 
fam i lies in Kyrgyz Republic, Nepal, Egypt, and Pakistan. Observed pro por tions 
daughters-onlyaresignifcantlybelowcounterfactuals for thesecountries.Further,
decom po si tions indi cate changes in pro por tions daugh tersonly counterbalanced 
larger rises that would have occurred due to declin ing num bers of chil dren alone. For 
exam ple, Egypt’s declin ing fer til ity would have pushed up the share daugh tersonly 
by 2.3 percentage points. However, decreases in numbers-specifc daughters-only
fam i lies reduced the pro por tion son less by 1.5 per cent age points, hold ing Egypt to a 
rise of 0.8 per cent age points (Figure 2).

Relationship With Num bers of Children

Proportions of fam i lies with chil dren of one sex did rise as num bers declined, but 
therelationshipisnotasimplelinearone.Therelationshipiscurvilinear,asshown
in scatterplots of the mean num ber of chil dren by pro por tions of fam i lies with only 
sons and only daugh ters (Figure3). Each of the 290 dots in these plots rep re sents a 
Chi nese prov ince–wave, Indian state–wave, or coun try–wave for the other 18 coun
tries.Thecurvilinearpatternisdrivenbybiologicalconstraints.Underasex-indiffer-
ent coun ter fac tual sce nario, the shares of fam i lies with only sons or only daugh ters 
areeachlessthan5%infamilieswithfveormorechildren.Asthenumberdeclines
to three and then two chil dren, shares sonsonly and daugh tersonly rise to over a 
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tenth and then jump to a quar ter. All onechild fam i lies have chil dren of only one sex, 
with roughly half sons and half daugh ters.

Thiscurvilinearrelationshipmeanstheendpoint,aswellastheamountoffertility
decline, shapes the extent to which son less and daugh ter less fam i lies increase. For 
instance, declines from four to three chil dren and from three to two, on aver age, rep
re sent reduc tions of one child. However, end ing at two chil dren, on aver age, rather 
than three, results in sub stan tially larger num bers of fam i lies with chil dren of one 
sex.ThispointisillustratedempiricallybycomparingPakistan,Taiwan,andTurkey.
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indicate thedifferencebetweenfrstand lastwaves is statisticallysignifcant (p < .05); hollow symbols 
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Thesethreecountries’meansallfellbyaboutonechild,buttheincreasesinsons-only
fam i lies var ied mark edly (see Table1).AdeclineofaboutonechildpushedTaiwan
from16.0%to26.6%sons-only,whileTurkeyrosemoremodestlyfrom13.5%to
21.4%,andPakistanroseonlyslightlyfrom5.5%to7.7%.Thesedisparateincreases
insons-onlyfamiliesmatchtheirendpoints,withTaiwandroppingtothelowestmean
of2.2children,Turkeyfallingtoanintermediate2.9,andPakistanremaininghigh
at 4.9.

Therelationshipbetweennumbersofchildrenandproportionsof familieswith
one sex is stron ger for sonsonly fam i lies than daugh tersonly fam i lies (see Figure3). 
Inthesons-onlyplot,wavesareclusteredtightlytogetherinacurvilinearpattern.The
Spearman cor re la tion of –.95 between the mean num ber of chil dren and pro por tion 
sonsonly is also incred i bly close to (neg a tive) one. In the daugh tersonly plot, the 
waves are scattered more loosely in a cur vi lin ear pat tern with a Spearman cor re la tion 
of –.77.

Empirically, lower fer til ity was also required for daugh tersonly fam i lies to 
reachthesamelevelsassons-onlyfamilies.Thisdifferenceisillustratedbylocally
weighted regression lines showing the best-ftting (curvilinear) relationship. For
sons-onlyfamilies,thisbest-fttinglinecrossesa10%thresholdatjustunderamean
offvechildren.Fordaughters-onlyfamilies,thelinecrosses10%atalowermeanof
3.5children.Similarly,thesons-onlybest-fttinglinereaches20%atameanofthree
chil dren, while it required a mean of nearly two chil dren for daugh tersonly fam i lies 
to reach this 20% thresh old.

Differencesbetweensons-onlyanddaughters-onlyfamiliesreflectparents’inter-
fer ence with sex com po si tion. Even with out such inter fer ence, how ever, mean num
bers of chil dren and pro por tions with one sex would not be per fectly cor re lated. 
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Fig. 3 Scatterplots of mean numbers of children by proportion of mothers aged 40–49 with only sons and 
only daughters for all waves (n = 290)
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Identical means arise from dif fer ent com po si tions and sexindif fer ent coun ter fac tual 
pro por tions are deter mined by com po si tion, not means. For instance, a pop u la tion 
in which equal num bers of fam i lies have two, three, and four chil dren has a mean 
of three. A pop u la tion in which 10% of fam i lies have two chil dren, 80% have three 
children,and10%havefourchildrenalsohasameanofthree.Thefrstpopulation’s
counterfactualproportiondaughters-onlyis13.7%,whilethesecondpopulation’sis
12.2%.

Toadjustforthisslightmismatchbetweenmeansandcomposition,weexamined
the rela tion ship between observed and coun ter fac tual pro por tions (Figure 4).The
asso ci a tions of observed pro por tions with coun ter fac tual pro por tions are stron ger, but 
marked dif fer ences between sonsonly and daugh tersonly fam i lies remain. Waves in 
the sonsonly plot clus ter tightly along the diag o nal line mark ing where observed and 
counterfactualproportionsareidentical.Theseobservedandcounterfactualpropor-
tions sonsonly have a nearly per fect Pearson cor re la tion of .98. For daugh tersonly 
fam i lies, many waves are far ther from the diag o nal line and the Pearson cor re la tion 
is.93.

These scatterplots of observed versus counterfactual proportions also highlight
the gen dered nature of fam i lies’ inter fer ence with sex com po si tion. Strikingly, waves 
in the daugh tersonly plot are posi tioned on or under the diag o nal line, with sev eral 
observedproportionsfallingmarkedlybelowthecounterfactual.Thispatternindicates
siz able num bers of fam i lies ensured sons through addi tional births or sexselec tive 
abor tion. Such behav ior was com mon enough to sup press son less fam i lies in the 
broader pop u la tion. By con trast, sonsonly fam i lies were largely at or slightly above 
coun ter fac tu als. In the sonsonly plot, most waves do clus ter tightly on the diag o nal, 
but waves with greater dis tance from the line tend to be above, rather than below, it.
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only daughters for all waves (n = 290)
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The Role of Family Systems

Comparisons across countries point to the impor tance of fam ily sys tems in shap ing 
these pat terns. In bilat eral Southeast Asian countries, prev a lence of sonsonly and 
daugh tersonly fam i lies is a sim ple func tion of fer til ity lev els. In Indonesia, Cambodia, 
and the Philippines, observed trends are remark ably close to coun ter fac tual sce nar ios 
(Figure 5). Observed pro por tions sonsonly and daugh tersonly are gen er ally within 
a per cent age point of coun ter fac tu als for Indonesia and Cambodia and within two 
forthePhilippines.Thesesmalldifferencesarenotstatisticallysignifcant.Further,
decom po si tions indi cate that fer til ity decline, as cap tured in the num ber com po si tion 
com po nent, accounts for vir tu ally all  the increases in daugh tersonly and sonsonly 
familiesinthesethreecountries.Theonlyslightexceptionisforsons-onlyfamiliesin
the Philippines, where fer til ity decline accounts for 79% of the rise. Overall, fam i lies 
in bilat eral con texts appear to leave sex com po si tion of chil dren largely up to chance.

Suppression of son less fam i lies is wide spread in the rest of the region, where pat ri
linealfamilysystemsprevail.Observedproportionsdaughters-onlyaresignifcantly
belowcounterfactualsin14countries.Thesepatrilinealgapsofgenerallytwotoeight
per cent age points were pres ent in South Asia (India, Nepal, Bangladesh, Pakistan), 
EastAsia(China,SouthKorea,Taiwan),CentralAsia(KyrgyzRepublic,Tajikistan),
andtheMENA(Egypt,Jordan,Yemen),aswellasTurkeyandVietnam.Forinstance,
in2013,Turkey’sproportiondaughters-onlystoodat15.4%,whichwas3.2percent-
age points below the coun ter fac tual of 18.7% (see Figure 2).

Patrilineal gaps between observed and coun ter fac tual pro por tions son less often 
wid ened as fer til ity declined fur ther. Such wid en ing was most dra matic in India and 
Nepal, where gaps between observed and coun ter fac tual pro por tions son less dou bled 
from three to seven per cent age points. For instance, in 1992, India had a mean of 4.1 
chil dren and stood at 7.7% son less, which was 2.9 per cent age points below the sex
indifferentcounterfactualof10.6%(Figure6).In2015,India’smeandroppedto3.1
chil dren and the per cent age son less rose to 9.8%, but this observed share was now 
7.1percentagepointsbelowthenewcounterfactualof16.9%.Lessdramatic,butstill
vis i ble, expan sions of this gap occurred in China, Egypt, and Bangladesh (see Figures 
1, 2, and 6, respec tively). Notably, South Korea shows ini tial wid en ing from 1991 to 
2003,followedbyanarrowingto2015,inwhichtheproportionsonlessrosecloserto
the coun ter fac tual (see Figure 1).Taiwansuggestsasimilar,butlessdefnitive,trend
ofwideningfollowedbynarrowingwithmuchwiderconfdenceintervals.

Thesegapswidenedasfertilitysqueezestightenedandfamiliesincreasinglyinter-
fered with sex com po si tion in response. Decompositions indi cate that even larger rises 
insonlessfamiliesweresuppressed.Thedaughters-onlycomponentisnegativefor
several countries, indicating declining number-specifc proportions daughters-only
pulleddown the totalproportiondaughters-only.This suppression ismostmarked
inEgypt(–.015),Nepal(–.015),India(–.016),andYemen(–.021),whereitreduced
total changes in son less shares by two per cent age points. As noted ear lier, this inter
ferencepreventedstatisticallysignifcantrisesofsonlessfamilies inEgypt,Nepal,
and Pakistan as fer til ity declined. (In Yemen, it caused son less fam i lies to decrease 
as fer til ity held steady.) In other countries, ris ing sonlessness was suppressed, but not 
avoided entirely. For exam ple, in India, if fam i lies’ inter fer ence with sex com po si tion 
had stayed at 1992 lev els, fer til ity decline alone would have pushed up daugh tersonly 
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Fig. 5 Meannumberofchildrenformothersaged40–49andproportionswithonlysonsandonlydaugh
tersbysurveywaveforIndonesia,thePhilippines,andCambodia.Shadedareasindicate95%confdence
intervals. Solid symbols indicate the difference between frst and lastwaves is statistically signifcant
(p < .05).

fam i lies by four per cent age points from 1992 to 2015. However, reduc tions in pro por
tions daugh tersonly in onechild, twochild, and threechild fam i lies cut that poten
tial rise in half, hold ing it to two per cent age points.

While sup pres sion of daugh tersonly fam i lies was wide spread across pat ri lin eal 
countries, ele va tion of sonsonly fam i lies was also pres ent in a few. Proportions sons
only were con sis tently two to four per cent age points above coun ter fac tual lev els in 
India and Nepal (see Figure6). For instance, in 2015 India, the per cent age sonsonly 
stoodat22.3%,nearlyfourpointsabovethecounterfactualof18.7%.Similarly,in

D
ow

nloaded from
 http://dup.silverchair.com

/dem
ography/article-pdf/59/2/761/1511250/761allendorf.pdf by guest on 25 April 2024



778 R. K. Pandian and K. Allendorf

2016,17.5%ofNepali familieshadonlysons,whichwas threepercentagepoints
higher than thecounterfactualof14.6%.Sons-only familieswerealsoelevated in
South Korea in the 1990s and early 2000s (see Figure 1). In 1991, for instance, 
22.9% of South Korean fam i lies had only sons, more than four per cent age points 
above thecounterfactualof18.4%.Thiselevatedshareof sons-only families sub-
sided and then disappeared in the 2000s, how ever. In 2015, South Korea’s observed 
and coun ter fac tual per cent ages sonsonly were nearly iden ti cal at 29.1% and 29.0%, 
respec tively. Sonsonly fam i lies were not ele vated in other pat ri lin eal countries with 
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siz able fer til ity declines. By con trast, pro por tions of fam i lies with only sons gen er
allystayedatornearcounterfactuallevelsinChina,Taiwan,Bangladesh,andTurkey.

South Korea also stands out as the only coun try where pat ri lin eal gaps between 
observed and coun ter fac tual pro por tions narrowed for both sonsonly and daugh ters
only fam i lies (see Figure 1). From the mid1990s onward, more and more South 
Koreanfamilieshadleftsexcompositionuptochance.Thisreductioninparents’interfer-
ence aided the growth of daugh tersonly fam i lies. In 1991, pro por tions daugh tersonly 
were mark edly below bio log i cally nor mal lev els in onechild, twochild, and three 
child fam i lies. By 2015, these pro por tions had risen to nor mal lev els in twochild 
and threechild fam i lies, but not onechild fam i lies. In turn, as noted ear lier, half of 
the 12per cent agepoint rise in daugh tersonly fam i lies is due to increas ing num ber
specifcproportionsdaughters-only.Reductionsinparents’interferencewithsexcom-
po si tion also suppressed the rise of sonsonly fam i lies. Fertility decline would have 
pushedupsons-onlyfamiliesby14percentagepointsifnumber-specifcproportions
sonsonly remained at 1991 lev els. Instead, greater sex indif fer ence appears to have 
held the increase in sonsonly fam i lies to six per cent age points as fam i lies increas
inglyleftsexcompositionuptochance.Thissuppressionofsons-onlyfamiliesisdue
largelytochangesintwo-childfamilies.In1991,39.3%oftwo-childfamiliesinSouth
Korea consisted of two sons, but in 2015, this per cent age plunged to 25.9%, con sis tent 
with a bio log i cally nor mal level.

Subnational anal y sis of Indonesia rep li cates dif fer ences between pat ri lin eal and 
bilat eral countries, reinforcing the impor tance of fam ily sys tems. In nonpatrilocal 
prov inces, the rise of son less and daugh ter less fam i lies followed coun ter fac tu als even 
more closely than Indonesia as a whole (Figure 7). In patrilocal prov inces, how ever, 
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sup pres sion of son less fam i lies appears. Observed pro por tions daugh tersonly fell 
signifcantlybelowsex-indifferentcounterfactuallevelsfrom1991onwardasmean
num bers of chil dren declined. However, the pro por tion sonsonly was not higher than 
the coun ter fac tual. Patrilocal Indonesia is more sim i lar to China and Bangladesh than 
to India and Nepal.

Outside bilat eral Southeast Asia, there are only three countries in which son
lessfamilieswerenotsuppressed.InMorocco,Kazakhstan,andJapan,differences
between observed and coun ter fac tual pro por tions daugh tersonly were never sta tis
ticallysignifcant.Moroccostillhadrelativelyhighfertilitywithameanof4.6chil-
dren at the last wave. Suppression of son less fam i lies may emerge in the future when 
fer til ity dips lower, although sup pres sion of son less fam i lies was pres ent in other 
countrieswithhigherfertilitythanMorocco.InJapan,suppressionofsonlessfami-
liesmayhaveoccurredinthepastwhenfertilityfrstdippedtolowlevels.

Subnational Trends in China and India

Subnational trends for China and India rein force, but also extend, the coun trylevel 
results. The subnational analysis of China shows empirical levels of single-sex
familieshavealreadyapproached the theoreticalmaximum.The shareof families
with only sons was close to half in urban prov inces as a result of famously high num
bers of onechild fam i lies. Shanghai had the highest pro por tions, at 47.8% sonsonly and  
43.9% daughters-only in 2000. Beijing was close behind with 45.1% sons-only 
and38.8%daughters-only.

Other Chi nese prov inces still had com par a tively low lev els of son less and daugh
ter less fam i lies in 2000. At the low end, many prov inces were sim i lar to 2015 India, 
with about 20% sonsonly and 10% daugh tersonly, includ ing Fujian, Guangxi, 
Guizhou, Henan, Jiangxi, Ningxia, and Qinghai. Subnational trends also matched 
the national pat tern of sup pres sion of son less fam i lies with lit tle or no ele va tion of 
sonsonly fam i lies. For nearly all  prov inces, the pro por tion son less was below sex
indif fer ent coun ter fac tu als, while pro por tions sonsonly were at or near coun ter
fac tual lev els.

TheIndiasubnationalanalysishighlightsjusthowfarobservedtrendscandepart
from sexindif fer ent coun ter fac tu als. Like neigh bor ing Nepal, sev eral North Indian 
states avoided rises in son less fam i lies. Sonless fam i lies held steady in Punjab, 
Haryana,Rajasthan,Gujarat,Maharashtra,MadhyaPradesh,Bihar,andJharkhandas
fer til ity declined. Punjab is the most extreme case. As mean num bers of chil dren fell 
from3.9to2.6inPunjab,daughters-onlyfamiliesstayedat4–5%,evenasthecounter-
factualdoubledfrom9.7%to19.6%(Figure 8). Elevation of sonsonly fam i lies was 
strik ing in these north ern states as well. In Punjab, for instance, the share sonsonly 
balloonedto27.2%,risingmorethanfvepercentagepointsabovethecounterfactual
of 21.7%. In Uttar Pradesh and Uttarakhand, fam i lies’ inter fer ence caused son less 
familiestofall,ratherthanrise,asfertilitydeclined.Themeannumberofchildren
declinedfrom4.6in1992toastillhigh4.0in2015,whiletheshareoffamilieswith
onlydaughtersdecreasedslightly,butsignifcantly,from5.8%to4.5%.

The Indian subnational analysis also suggests the inexorable grip of a fertility
squeeze can uncover son pref er ence even in rel a tively egal i tar ian states. Kerala and 
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TamilNadu—southernstateswherefertilitydeclinedearly—standoutfromtherest
ofIndiawithmuchhighersonlesslevels,approachingaffthoffamilies(Allendorf
2020).UnlikemuchofIndia,KeralaandTamilNadu’strendsinproportionsdaugh-
ter less and son less were close to the coun ter fac tu als from 1992 to 2005 as mean num
bersofchildrendeclinedfromover3to2.8.Inthesestates,proportionssons-only
were even slightly lower than ear lier coun ter fac tu als, hinting at sup pres sion of sons
only fam i lies. When mean num bers of chil dren fell fur ther to 2.2 in 2015, how ever, 
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the all India pat tern emerged. In 2015, pro por tions sonsonly rose four per cent age 
pointsabovecounterfactualsinKeralaandTamilNadu,whileproportionsdaughters-
only fell four and six per cent age points, respec tively, below coun ter fac tu als. Further, 
decom po si tions indi cate par ents’ inter fer ence with sex com po si tion con trib uted to 
these states’ rises in sonsonly fam i lies, mak ing pro por tions sonsonly even higher in 
2015 than they would have been from fer til ity decline alone.

Discussion and Conclusion

TheproportionsoffamilieswithchildrenofonesexroseinAsiaandNorthAfrica
in recent decades as fer til ity declined. Among 18 countries with declin ing fer til
ity, sons-only families increased signifcantly in 17 countries and daughters-only
familiesin13.TheKyrgyzRepublic,Egypt,Nepal,andPakistan,aswellasseveral
Indian states, avoided rises in son less fam i lies as fer til ity declined. Kazakhstan is the 
remaining, lessmeaningful, exception.Tiny rises in sons-onlyanddaughters-only
familiesinKazakhstanwerenotstatisticallysignifcant,butwereconsistentwithits
small fer til ity decline.

By 2015, fam i lies with chil dren of one sex were a siz able pres ence in the region—
collectivelymore than aquarter of familieshadonly sons andnearly affthonly
daugh ters in these 20 countries. In keep ing with its low fer til ity, these fam i lies were 
mostcommoninEastAsia,reachinghighsof40.1%sons-onlyand28.3%daughters- 
only inChina.Numberswere also notable in Indonesia,Turkey, andKazakhstan,
whereaffthormoreoffamilieshadonlysonsandmorethan15%onlydaughters.
At 22%, India also stands out with a large share sonsonly, but not daugh tersonly. 
Proportions daugh ter less and son less gen er ally made up a tenth or more of fam i lies in 
other countries, but num bers remained small where high fer til ity persisted.

Differences between sonsonly and daugh tersonly fam i lies were stark. Increases in  
sonsonly fam i lies were not only uni ver sal, but often larger than those for daugh ters
only fam i lies. Sonsonly fam i lies also rose at higher lev els of fer til ity. Reaching a 
tenth of fam i lies with only sons gen er ally occurred at a mean of over four chil dren, 
while it required a mean of about three chil dren for daugh tersonly fam i lies. Further, 
while only a hand ful of countries avoided rises in daugh tersonly fam i lies, sup pres
sion of these son less fam i lies was wide spread. Num bers of sonsonly fam i lies were 
also ele vated above coun ter fac tual lev els in India, Nepal, and South Korea.

These gendered differencesmapped onto family systems. Shares of daughters-
only fam i lies lagged below sexindif fer ent coun ter fac tu als in nearly all  pat ri lin eal 
countries. By con trast, lev els of both sonsonly and daugh tersonly fam i lies largely 
matched sex-indifferent counterfactuals in bilateral SoutheastAsia. This country-
level pat tern was rep li cated at the sub na tional level in Indonesia; marked sup pres
sion of son less fam i lies emerged in patrilocal prov inces, while trends in nonpatrilocal 
provincesmatchedcounterfactuals.Thesedifferencesacrossfamilysystemsarecon-
sis tent with pre vi ous research on imbal anced sex ratios, which empha size the impor
tance of fer til ity declines when com bined with son pref er ence in pat ri lin eal con texts 
(Chakraborty and Kim 2010; Das Gupta et al. 2003; Guilmoto 2009).

Thesefamilychangesillustratethatfertilitydecline,andthedemographictransition
more broadly, cre ates changes in sex com po si tion that extend beyond sex ratios.  
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Further, just as shifting sex ratios pro foundly shape mar riage mar kets and other extra
familial pro cesses (Kashyap et al. 2015; Porter 2016;SouthandTrent2010), these 
shifts in fam ily com po si tion may lead to pro found changes in gen dered intrafamilial 
processes,suchaseldercare.Morebroadly,theselargesharesoffamilieswithonly
daugh ters may erode pat ri lin eal fam ily sys tems (Allendorf 2020). In East Asia, where 
num bers of son less fam i lies are highest, son pref er ence, patrilocal res i dence, and pat
rilinealfnancialexchangesalreadyappeartobeweakening(ChenandJordan2018; 
Lei 2013; Lin 2009). In Japan, son pref er ence disappeared sev eral decades ago as 
fer til ity reached low lev els (Fuse 2013; Yamamura 2013). Urbanization, edu ca tional 
expan sion, and ris ing liv ing stan dards explain some, but not all , of these changes 
(Choi and Hwang 2020; Chung and Das Gupta 2007;Kashyap andVillavicencio
2016; Yoo et al. 2017).Theriseofsonlessfamiliesmaywellbeanothercontribut-
ing fac tor. Constraints posed by son less fam i lies may be part of the selfcorrecting 
dynamic of chang ing sex ratios dur ing a demo graphic tran si tion (DiamondSmith and 
Bishai 2015; Guilmoto 2009).

New research should track these trends into the future and exam ine the the o rized 
impli ca tions. Sonsonly and daugh tersonly fam i lies will likely rise more in much 
of the region as fer til ity declines fur ther. Even in 2015–2020, period total fer til ity 
rates neared two chil dren per woman in much of the region, includ ing rates of 2.4 
in South Asia and 2.2 in Southeast Asia (United Nations 2019). Apart from those in 
East Asia, the most recent cohorts tracked here, those aged 40–49 around 2015, had 
higherfertility—typicallythreeormorechildren.Thesecohortswerejustapproach
ing fer til ity lev els that trans late into siz able, and per haps socially mean ing ful, lev els 
of son less fam i lies. What share would be socially mean ing ful, or indeed if any share 
is mean ing ful, remains an open ques tion. We only show son less fam i lies—and, to an 
even larger extent, daugh ter less fam i lies—rose across the region in recent decades. 
Theextenttowhichthisprofoundshiftsparksfurtherchangeremainsspeculative.
Future research should inves ti gate if sub stan tial num bers of son less fam i lies do 
weakenpatrilinealfamilysystems.■
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