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Abstract

This study investigates whether young people in low- and middle-income countries (LMICs)
have experienced processes of de-standardization of the life course similar to those
observed in high-income societies. We provide two contributions to the relevant literature.
First, we use data from 263 Demographic and Health Surveys (DHS) across 69 LMICs,

of fering the richest comparative account of wome
the developing world existing to date. In so doing, we shift the focus from individual life-
course transitions towards a holistic approach that allows us to characterize the life-course
complexity by detailed sequences of events, namely first sexual intercourse, first union, and
first birth. Second, using a clustering algorithm based on optimal-matching distances of life-
course sequences, we identify clusters of TTA and explore their changes across cohorts by
region and urban/rural location of residence. Results stress the importance of investigating
cross-regional differences in partnership and fertility trajectories by looking at the interrelation
and complexity of status combinations. Summarizing the ensuing heterogeneity through four
clusters, we document significant differences by macro-regions yet relative stability across
cohorts. We interpret the latter as suggestive of cultural specificities that make the TTA
resistant to change and slow to converge across regions, if converging at all.
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Introduction

Adolescence and early adulthood are critical periods of human development that sedyleuon
trajectories that shape their future roles as adults, alongside their capacity to make informed decisions
about the timing of key life eve(itational Research Council and Institéitdexicine, 2005Puring
adolescence, important decisions are made relating to transitions out of school, into work, into sexual
relations, marriage, and parenthood. Although these transitions are not homogenous across contexts, it
is indisputable thatey shape theubsequent life couraredd in an intergenerational perspediitiee

context in which children are born and raiBedgaarts et al., 2017)

Over the past century, there have bagifisant changes in the prevalence, timing, density,
and complexity of transitions to adulthood (TTA) in the United States and Europe. These have been
extensively documented, wi t h t he maj or-i ty of
standardizatn6 ( or d i s-fommdtienrtrajectorfge.d., Biltari dng Liefbroer 2010; Rindfuss,
Swicegood, and Benfeld 1987; Shanahan 20e@ilylife trajectories of young adults in Higtome
societies (HICs) seem to have become less similar to one another, and the variation in the types of
familytrajectories to have increagédzinga & Liefbroer, 2007; Van Winkle, 2088me other
evidence suggests that, although no convergence of trends id gbsettvese diversified pathways
to adulthood are changing in the same direction across most parts of Europe towards a late, protracted,
and complex TTABillari & Liefbroer, 2010)

In low- and middléencome countries (LMICs), the literature on the TTA is still in its infancy,
yet inerest has been growing steadily in light of the significarecmuimmic and demographic
transformations these countries have been undef@isdmgz & Gayet, 2014; Pesando & GFC Team,
2019) Inserted within a framework of rooted poverty and persistent economic and social inequalities,
factors such as massive educational expansion, changes in family forms and behaviors, high
unemployment rade multiple health vulnerabilities, and shifting preferences regarding marriage types
are likely to manifest in a world in which fewer certainties lead to new ways of experiencing the transition
to adulthood(Beguy et al., 20}l Drawing also on the idea that individual life courses are strongly
standardized by institutional demaddmnd the presence and nature of institutions in LMICs is
heterogeneous and often lackirgisting (singleountry) research in LMICs has dertrated a vast
diversity of situations in different regions of the world, alongside transitions to adulthood occurring at
different ages and modalities within the same qdciétgz & Gayet, 2014; National Research Council
and Institute of Medicine, 2005)

This study seeks to contribute knowledge on the nature of the transition to adultheod in low
and middlencome countries. We provide two contributions to the relevant literature. First,dve offer
to the best of our knowleddé¢he first comparative accowiw o m e TT A gatterns in LMICs using
data from 263 Demographic and Health Surveys (DHS) across 69 countries. In so doing, we shift the

focus from the study of independent-dibeirse transitions towards a holistic approach that



characterizes the lifewrse as a complex combination of events. The literature on the TTA is currently
organized along three linEgst are studies that describe the complexity @blifse transitions
focusing on one or two countries only. Examples from HI@saasse, Billari, and Piccarreta (2007)

on the UK, Oris and Ritschard (2014) on Belgium, Ravanera, Rajulton, and Burch (1998) on Canada,
Robette (2010) on France, SakAeteet al. (2011) on Finland, Sironi, Barban, and Impicciatore (2015)
on Italy and the US, etc. Conversely, examples from LMIGlaizerg (2013)n South Africa,
Echarri Canovas and Pérez Amador (2007) and Fussebifi2deéX)coBeguy et al. (201dn Kenya,
Mensch et al. (201dh Malawi, andian (2016pn China. Second are cragsional comparative
analyses focused on industrialized societies, Rittarisand Liefbroer (2010), Elzinga and Liefbroer
(2007), Schwanitz (201andvan Winklg2018)covering, respectively, 26, 19, eayid 14ountries

and the institutional differences (e.g., welfare states) thereof. Third arationredscomparative
studies focused on LMICs, such.layd and Mensc{2008)Bongaarts, Menscand Blanc (2017),

and Pesando and GFC Team (2018¢se provide good bases for the understanding of the TTA in
LMICs, yet they treat transitions such as entering first marriage or first birth as ind®pathéent

than interrelated events, thus misgj the holistic approach we adopt here.

Building on a similar observation that analyses of TTA in less developed countries largely focus
on one or two transitions in isolation, this paper is closest in aim and an®iton &od Furstenberg
(20@), who examined whether increases in female school participation, the timing of marriage, and
socieeconomic changes in Africa and Latin America influenced the timing and pattern of the transition
to adulthood using DHS data from six countries. We &gitalize orfGrant and Furstenberg (2007)
by enriching their analyses in three directions. First and most importantly, we do not only rely on one
combined index of heterogeneity to describe the complexity of the life course. Second, we provide
updded estimates drawing on all surveys collected up until tHz03@arhird, we expand the
geographical coverage from six to 69 countries, looking atgiosal heterogeneity and changes

across cohor@and rural and urban areas.

Our second contributiois methodological. We use sequence analysis to characterize the life
course complexity through detailed sequences of events defined by first sexual intercourse, first union,
and first birth. To maximize the number of survey waves and countries ceviyeas wn women
only, and restrict to events occurring up to age 30. The latter decision, together with our focus on first
birth & rather than the whole fertility histéryreflects an explicit choice to characterize the early part
of the life course andi ghl i ght as much heterogene-brtley as po
fertility, which would be a dominartd drivingfeature, for instance, in sBhharan Africa (SSA).

Drawing on information from the sequences, we compute new descriptivesrobasareage at events
andtime between esadt®xplore their changes across cohorts. Additionally, we use a clustering
algorithm based on Optimal Matching (OM) distances -@blifse sequences to summarize the
emerging heterogeneity through clusieiBTA and explore their changes overtime by region and

urban/rural location of residence.



Conceptually, ourchc e of sequence analysis rests on tfF
or median ages at key-tifairse events (e.g., median age at &rstage) are by now wadcumented
in LMICs (see, for instan&nngaarts et al. 201 Through this methodological approach, we are able
to understand e transitions to first sex, first union, and first birth are interrelated and influence each
otherd and we intend to convey that background forces such as educational expansion, urbanization,
and cultural, societal, and institutional changes do exdéiaence not only on mean ages, but on the
whol e oO0packaged of TTA status combinations that
sequence analysis has been employed forceimgiey cases to study family planning trajectories in
Malawi(Furnas, 2016)elationship quality and wading in MalawiFrye & Trinitapoli, 2015and the
use of time among the elderly in South Af@capsa & Posel, 2018his is among the first studies to
use sequence analysis and clustering methodologies bases$sioregy techniques to study the

TTA using largscale comparative data from LMICs.

Background: The Transition to Adulthood in LMICs

Similarly to more industrialized societies, individuals-indome societies have been witnessing a
transfer of resmsibility from family to other societal agencies, and emerging new institutions with the
potential to alter the timetable for growing up in nations where significant educational expansion has
occurredGrant & Furstenberg, 200¥et the extent to which the dynamics and the contexts in which
youh make transitions to adulthood in doome countries resemble those of more advanced
economies is still an open question. Focusing on independent traBshioman and Sengupta (2005)
undertook an investigation of this kifidding that lowncome countries have convergedth East

Asia and the Pacific converging the most andadran Africa converging the |éatiwards
characteristics of higiicome countries in a number of respects, such as the higher dependence on
markets rather than family enterprises, formal schooling rather than working, more awareness of options
and lifestyles from contexts broader than the local community, smaller gender gaps favoring males, and
much more mobility in several dimensions. Cealyemore recent scholarly revidwéarez & Gayet,
2014)oint towards a vast diversity of situations in different regions of the world, with tensions arising
from globalization leading to imitate Western lifestyles in some respects, and circumstances of social
inequality, poverty, and exclusion unique to thtmme world influencing the timeframe in which
transitions occur, in other respects. Although globalization could have contributed to a homogenization
of the transitions on a global scale, it seemed to result instead in even greater diversiigatbs of |

0 some of whiclully unique to LMICs.

As the expansion of universal school attendance to the secondary level is a key force in
standardizing the ages at which young people begin the transition to adlaliddiodome (mostly)
subSaharan Aftan countries universal primary enrolment has not been achi@vedgtt& Lloyd,

2005; Psaki et al., 20&8)e expect to observe widespread heterogeneity in the expégarygdife



course transitions, and life paths géinatrather wstandardized in late adolescence. Given the weak role
of institutions and theidevariation in institutional contexts across courdtiesh by region anily

level of economic developménwe anticipate marked differences across regions. As for changes
overtime, our expectations are less-clgayet recent studies on global family change have provided
evidence of slow changes in family domains in L{@i&sdro et al., 2019; Cherlin, 2016; Bes&n

GFC Team, 2019Marriage, union formation, divorce, and union dissolution practices have proven
less responsive to socioeconomic changes in LMICs because they are tied to elements of the social
structure that are harder to change. These struetatales of societies include religious beliefs,
marriageelatedaws and prohibitions, inheritance rights, shortages in the housing market, and
persistent disparities in gender roles and dyn@aicstz, 2014)This inertia overtime would be
consistent with what observedAugsell (2005 Mexico and b¢rant and Furstenberg (20@iFo

0 putting aside concerns related to the validity of a single heterogeneity index for sumiparizing lar
volumes of informatiod observed relatively small changes in thspagéic index of heterogeneity

from the first to the most recent survey in each country.

Yet, whether the transition to adulthood conceptualized as a holistic package of status
trarsitions in LMICs is (un)structured or (dis)ordered and whether it resembles the transition to
adulthood in HICs is ultimately an empirical question. We hence turn to a more detailed description of

our data, methodological approach,eangiricabnalyses.
Data and Methods
Data

We use data from 69 leand middléncome countries drawing upon 263 Demographic and Health
Survey (DHS) waves. Each survey is representative of the national population of womda aged 15
and includes information on key variabfeisiterest, i.e., age at first sexual intercourse, age at first
marriage, and fertility histories. Information from DHS data used in this study has been collected
between 1985 and 2016. We keep all respondents (women) with complete informationirsh age at f
sexual intercourse, first union, and first birth. Although DHS data are also collected for men in some
countries, we here focus on women only to maximize the number of countries covered and survey
waves included. Due to the complexity of disentarfigiimgl and informal marriages, we refer to
unions as the combination of marriage and cohabitatoo d ed as 0l i vi ngast oget he
typically done in studies of this kf@@sterline et al., 1986; Clark & Braigr, 2015) The number

of survey waves atlde availability of data for a specific year vary by country. Middle Eastern and
North-African (MENA) countriesd except for Egypd are excluded from the investigation due to
missing information on age at first sex, typically not asked for reasonsabbppltopriateness. Also,
selectedurveys from Asia were omitted because the DHS only interviemareiest women, thus
impairing our ability to observe earlyddarse transitions. DHS sample weights have been used in the

analysighroughout



As we conductednalyseat the regional level, countries were grouped in the following macro
regions following the classification used in previous studies of global famil{Pelsange & GFC
Team, 2019)Americas, Asia, Former Union of Soviet Socialist Republics (USSR);Satthisurb
Africa (SSA). Among these, we relied on laefuctassification by subregions, namely Central America,
South America, Central Asia, Sdtdist Asia, West Asia, Eastern Europe, East Africa, West Africa,
South Africa, and Central Africa. Table 1 below shows the regional-esgiosiah classificat®n
adopted in the analysis, and the sample size of women with complete sequences b¥authregion
number of waves per region, and the detailed regional amgjienbl classification of countries
included in the analysis, see Appendix Table Al anel &igu

Table I Regional and swbgional classification adopted in the analysis, and sample of women with

complete sequences

Region Subregion Observations
Americas Central Americ:i 101,272
South America 218,590
Asia SouthEast Asia 201,643
Former USR Central Asia 15,979
West Asia 17,556
Eastern Europe 12,151
SSA East Africa 265,390
West Africa 217,405
Central Africa 65,492
South Africa 28,575

Methods

This analysis looks at a combination of famigdifese events that are closelyrglgted, namely first

sexual intercourse, first union, and first bighalready mentioned above facus on first births only

0 rather than the whole fertility histé@yo better characterize the early part of the life course and
highlight as much heer ogenei ty as pos si-ordeefertdity. Ratreptean dent | y
analyzing the median sgedifferent lifecourse events (e.@ge at marriage and children progression),

we use sequence analysis to describe TTA trajectories. By fodbsimagalysis of trajectories rather

than the occurrence of single events, sequence analysis overcomes the limitations of event history
analysis in studying multiple interrelated events. Rather than studying the age at each event, using
sequence analysie are able to explore the occurrence and the timing of events together with the
intervals between events, and this allows us to identify patterns and create TTA typolagikes that



not emerge otherwigBarban & Sironi, 201%/e are not just interested in the timing of events, but
also in the time intervals between events, and how experiencing (or not) one event might have
consequences for subsequent markers in the TTA.

In sequence analysis, eachcliferse trajectory is represented by a string of characters, which
resembles the one used to code DNA molecules in biological sciences. Hence, every trajectory is made
up of a number of values that correspond to the numbers{gemonths) each individual is observed
for. Trajectories can lb@alyzedtby representing the data as a categorical time series. Each individual
can be associated to avariglilen di cat i ng t-dowse staiud at tirhed otteet téms, | i f e
trajectories can be represented as strings or sequences of characters, with each character denoting one
particular state that describes a specific family role.

Sequence analysis is associated to a family of algorithms used to quantify dibsitwidanities
life-course trajectorie®ptimal Matchialgorithm (OM) is the most known technique that has been
applied to social science. The development of OM started in the seventies and the technique has been
described in details Byuskal(1983) OM expresses distances between sequences in terms of the
minimal amount of effort, measured in terms of edit operations (inskatdionand substitution),
that is required to change two sequences such that they become Adratitél995)adapted OM
to soci al sciences assigning to three el ement e
differences between stglessnard, 2006)he choicedf he oper ati onsd costs det
procedure and influences the results obtained. Sequence analysis algorithms identify differences in
trajectories due to changesirmngwhen events happegianturfwhat and how many transitions),
andordeng(in what order) of lifeourse event@Billari et al., 200®illari & Piccarreta, 2003)e

construct trajectories using a stg@ce composedf i ve di fferent stdmdtes: O6no
in a uniond, omMacte xiumla iunntieancddu nGsnao usne xounadl, i6nsteexrucac
dinauni on, no chil ddenda OsBerDal onetehicbdreer mor e

After constructing sequences of events, we obtain a series of descriptive statistics computed
from the sequenceékemselvessuch as thmean age at specifidespmisicallyage at first sexual
intercourse, first union, and first clfilend theime between évspexifically, sex to first union, sex to
first child, and union to first childll summary measures amnputedconditiondly on the event

occurring by age 30.

After building partnership and fertility trajectories and computing summary measures from the
sequences, we build clusters to identify patterns in the data and dlightighlife-coursdrajectories
(Abbott & Tsay, 2000; Aisenbrey & Fasang, 2010; Barban, 2013; Barban & Billari{t29Ea)dy,
we identify clustergsing a clustering algorithigg@lomerative Hierarchical Olusieedgon ™
distances of lifeourse sequences. Differently from other studies that use the entire dissimilarity matrix
to classify observations in different groups representing typologigsifries, we used a subsample
of the data to estimate a dfesstion of respondents in different groups, and we assigned the remaining



sample to a cluster based on their similadtyepresentative sequence of each cluster. This isethod
appropriate folarge samplefyr instancevhen it is computationallypnactical to estimate a complete
pairwise dissimilarity matrix. Furthermore, the partition rule obtained can be applied to different

dataset The method proceeds as follows.

First, we randombelecte@ subsample of 20,000 respondentssthaed as &ining sample.
We calculatithe pairwise dissimilarity matrix for this subsample baséd mettic, with substitution
costs based on transition ragecond, we afpda clustering algorithm aigntifiedfour groups of
trajectoriesWe decidedn a four-cluster solution based on the visual inspection of the dendrogram
(Figure A2 in the Appendix) and the comparison of different measures of cluster performance provided
by the R packag@&/eightedCluster described inStuder, 2013A complete description of
goodness of classification of different cluster sdugiamcluded in Table A2 in the Appendixird,
for each clustewe calculated a representative trajectory based on the medoid séqonetiad is
the observation with the minimum distance from all other individuals in dAasstee et al., 2007)
Fourth, we assigned each observation of the remaining sample to the clusteriniitiutnedistance
with respecto the medoid sequence. In this way, we reduced the computatidersdnd memory
requirements by calculating only distanoesfour representative sequenéesinput of analysigve
usedthe entire set of variablexludedto construct the sequences, thathe timedependent
indicators of lifeourse states from age 12 to age 30. As sensitivity analysis, we compared the summary
statistics in the subsample with the entire sample (Appendix Table A3). Furthermdhe, since
subsample is randomly chosen, we compared the cluster solutions obtained in ten independent random
draws by looking at measures of classification concordanaanVéafely)conclude that the
approximation obtained with this methodology does not thifegtiality of results.

Once we classify individuals into typologies, we are able to explore cluster distributions by
regionsandbirth cohorts, in order to ascertain differences and changes in typical transitions over time.
Moreover, to understand pati@hdrivers of the TTA over time and across countries, we investigate
differences between urban and rural settings and the relationship between the level of GDP per capita
and the probability dfelonging teach cluster.

Findings

Sequences

Figure 1 presnts the distribution of states across the four megiansd Americas, Asidormer
USSRand sib-Saharan Africdbetween ages 12 and 30. The four panels show an important degree of
heterogeneity across areas. First, women in SSA and the Amerieasex@arsitions to the first

event earlier than in the Former USSR andASssamatter of facin South and Central Americalf

of the women in the sample experienced their first event in the TTilstisexual intercourse, by age

10



19, and in $Sby age 18. The median age is higher in Asia and former USSR, 20 and 21 years of age,
respectivel y:noAlusnd,ontdh e ss tveetrey &siesxt i nct i n the A
in the Former USSRNd almost neaxistent in Asia, suggagta closer connection between first
sexual intercourse and being in a union in th
intercoursei n a union (no children)d to having at | ea
in the Former USSR. By age 30, more than 80% of women in allregiores have completed the

transition to motherhood, bslightlymore so in South and Central AmericaFancher USSRelative

to Asia and SSA.

Figure 1 Distribution of states across ma@gions
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Descriptissmmargeasures based on sequences

Drawing information directly frothe sequences, we obtaime descriptiveummary measures to
provide grimdacieharacterization dfie crossontext heterogeneityean ages at eveatsd mean
times between eventse reported in Figures 2 and 3, respectBtalying from Figure 2, three trends
are evident. First, the three variaBlesan age at first sex, first union, and first étidtlow very
similar trends overtime in each subregion. &ewothin each panel therehisterogeneity across
regions botlin terms oflevels and to a lesser extedtin terms oftrends. In terms of levels, mean
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ages at first sex, union, and childbearing are lowest in Central, East and West Africa aMiddgghest in

Asia, Central Asia, and Eastern Europe. The overall trend is one of delayed transitions to adulthood
with increasing mean ages at each event. For example, age at first sexual intercourse increases from 13.5
to 14 in Central Africa, from 14.7 to 1iB.East Africa, from 17 to 18 in Southeast Asia across women

born betweert940and1980. Age at first union is increasing in most regions as well: from 14.4 to 15.5

in Central Africa, from 15.1 to 15.9 in West Africa, from 14.7 to 16.8 in East Afrid®,2r¢on16.8

in Central America, and from 16.4 to 18.5 in Southeast Asia. Age at first birth has increased the least
over time across subregions out of the three events, but we can still observe an increase from 16.9 to
18 in East Africa, from 17.7 to 18 Central America, from 19.5 to 19.9 in Central Asia, and from

18.4 to 19.8 in Southeast Asia.

Despite this general trend, some subregions stand out as having experienced mibog marked
differentd changes overtime. Soihst Asia is among theseit ahows the steepest increases in the
three variables over time (aroundyadr increase in age at first sexyealincrease in age at first
union, and 1-year increase in age at first child). Conversely, in line with the literature, South America
stands out as the only subregion exhipitdeclining mean ages at events, particularly for sexual
intercourse in line withBongaarts et a2017) In Suth America, age at first sexual intercourse
declines from 17.1 among women botheri940s to 15.3 among those borth@1980s. Age at first
union declines approximately by half a year (from 17.8 t@dd dye at first birth from 18.7 to 18.4.

Third, two paneld the one on age at first sex and the one on age at firtsthglgest the emergence

of two groups of subregions tls®em taconverge towards similar mean ages, namely Central Asia,
SouthEast Asia, West Asia, and Eastern Europe (gjpapd Central America, South America, South
Africa, West Africa, Centr al Africa and East Af
transition to adulthood thatdpparenalso in Figure Converselyhe panel on age at first undoes

not showadistinctionof this kind

Differently from panels in Figure 2, panels in Figure 3 Isb@nogeneousends across
variables, mostly incretpléfin,g ffloat 6ft 0 med tsjeme t vDe
toprighj)and decreasing f or ,Bottomnefdaset of vanablesanddindingsd 6 ( p
which are, to the best of our knowledge, new in this litek&flithian each panel, subgional trends
arealsoheterogeneous. For instance, in South Aadetfie only subregion with declining mean ages
at first sexual intercour8eve observe the most marked increases in the intervals between first sexual
intercourse and first union, suggesting delayed progressions to subsequent events: frofar9 months
women born in the 1940s to 27 months for women born in the 1980s.four subregions of SSA
and in Central America aksoobserve a large increase: from half a year to a year in West Africa, from
4 months to 16 months in East Africa, from 11 to 19 rsant@entral Africa, from 14 to 26 months
in South Africa, and from 4 months to a year in Central America. The interval between first sexual
intercourse and first unionnsteadelatively flat in Central Asia, Southeast Asia, West Asia and Eastern

Europe.

12



As far as O0time sex to childdé is concerned,
that even if transitions to first sexual i nterc
shifted ahead once women have engagestiseixual intercourse. In SSA (particularly in West, East,
and Central Africajve observe narrowing intervals between first sexual intercourse and childbearing:
from 3.3 to 2.6 years, from 2.8 to 2.4 years, and from 3.6 to 3 years respectivelyeriaythlgann
this case, is the subregion that shows the largest increase, from 2.2 to 3.4 years.

When looking at the transition from first union to first child, we observe a general declining
trend. SSA (except for South Africa) is the region wheréréim union to chilthas declinethost
rapidly across birth cohorts. The decline is evident in West (from 3 to 1.75 years), East (from 2.8 to 1.7
years) and Central Africa (from 2.5 to 1.3 years), and in Southeast Asia (from 2.25 toThg years).
trendis flatterin other subregiong hese resulisombinedsuggest that there is a general delay in
entering into first union after experiencing first sexual intercourse, but that once women get married or
start a coresidential union, the transition to matbdris relatively quick.

13



Figure 2 Mean age at specific events: first sexual intergamekg| top leftfirst unionganel b, top rightand first childp@nel c, bottom Igft

19
19
18
18
c
17 Q
o 5
4@0 > 17
E 16 2
g T 16
> 15 ]
< <
15
14
14
13
1940 1945 1950 1955 1960 1965 1970 1975 1980 1940 1945 1950 1955 1960 1965 1970 1975 1980
Birth Cohort Birth Cohort
Region
20
Africa central
- Africa east
S 19 Africa south
o Africa west
=
E 18 Americas central
2’ Americas south
Asia central
17
Asia southeast
Asia west
1940 1945 1950 1955 1960 1965 1970 1975 1980 Eastern Europe

Birth Cohort



Figure 3 Time between specific events: sex to upamel a, o leff), sex to childo@nel b, top rightunion to childganel c, bottom lgft
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Clusters

The analysis procedmnsobtaining clustets describe typologies of transition to adulthood. The cluster
analysis suggests the emergence of four distincs, gabeped for convenience and ease of reference
according to their respective charactericigse 4 describes the importance of the five detesbed
above in differentiating the typologies of clusters.

Figure 4:Cluster analysis: features gpolbgies
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Cluster 1, labeled theE a r | y cllster is sharacierized &y early transitions to first sexual
intercourse outside of a union: by agédl6of thewomenin this cluster ha experienced this event,

1€



followed by a relatively shortipd in a union with no childregmd then guicktransition to first birth.

By age 1,7all women in this cluster have experienced sexual interandrbg age 23 almost every

woman had her first child. The average interval between sexual inteddusselald is 2 years. The
second c | usSyenrc, h rl canbi ellseddis thenaetersdedtby shant fhtervas bateveen
transitionsThe main feature of this cluster is that once the transitionastautsdage 18), most events

hapen in a very short span of time, on average less than 2 yethis. dhe c |IGur satdeura,l , 6T'r an s i
shows a slower and more gradual transition to first sexual inteasowedeas a slower transition into

a union and into childbearifidhe averagage at transition to first sexual intercourse is 16, followed by

an average interval of 4 years before entenimign and 4 additional years before childbearing. Also,

38% of women in this typology have not had children by ddwe 3ast clusted, Dyetbrdatd r an,si t i on €
is characterized by extremely delayed TTA patterns where until age 25 no one in the cluster has
experienced childbearing, and by age 30 less than half of the sample has started the transition. In Table
2, we report the sample sifefrequencies and weighted percentdgen each typol ogy.
Transitiond cluster is the most frequent one wi
28.8% in the 6SyncHrloBi% e div T rhan HyiEifoigyamd @19%8slihu atne i t
the 6Delayed Transitiond one.

Table 2 Sample sizes and labels of the clusters

Cluster Label Frequencies % (weighted)
1 Early Transition 554,228 48.44
2 Synchronized Transition 329,535 28.83
3 Gradual Transition 135,540 11.83
4 Delayed Transition 124,750 10.90

Each typology of TTA has its distinctive feajutether outlined in Table 3 I n t he ©6Ea
Transi t itllenméan agi @ashteeent is lower than 16. On average, women in this group start
their TTA when thewgre just 13 years old and have their first child by age 1&heé\tgne between
events is relatively short: 8 months between first sex and first union, and 1.56 years between first union
and first chil d. The 06Syn catterized by steod intdrvala Ipesveeni o n 6
events (8 months between first sex and first union, and 1.31 years between first union and first child),
but the TTA of these women starts later, given that they experience their first sexual intercourse when
they arel8.4 years old and they have their first child when they are 20.4, on average. Women in the
60 Gradual Transitiond typology starts their TTA
those in the 6Synchr ondarzagalat fifst sxis 16.t Thearanditiow in #is s i
third cluster is also slower, since the mean age at first child is 24.9, and almost 4 years elapse in between

first sex and first uni on and i n bensvieteinorfd rcltu:



is characterized by a late start, with the mean age at first sexual intercourse being 24.9 (the same age a:

when women

n

the 6Gradual

Transitiond

group

being 26.3. Even though the begig of the TTA is postponed, the transition from one event to the

h

other is relatively quick: 5 months between first sex and first union, and 1.2 years between first union and

first child) Figure A3 in the Appendix complements Table 3 by providinghizgrdppiction of the

average time spent in each state, by cluster of sequences.

Table 3 Mean age and time between events, by cluster

Early Synchronized Gradual Delayed All
Transition Transition  Transition Transition sample
Age at first Mean  13.33 18.34 15.77 2499  15.80
transition (SD)  (1.73 (2.13 (2.93 165  (3.73
Age at first sexual Mean  13.48 18.43 16.02 2493  15.80
intercourse (SD)  (1.82 (2.15 (2.89 153  (3.60
Mean 14.03 19.04 19.61 25.39 16.80
Age at first union
(SD (2.13 (1.99 (4.55 (1.59 (4.02
Mean 15.59 20.35 24.93 26.29 18.12
Age at first child
(SD (2.23 (1.99 (1.82 (.17 (3.89
Time between sex 1 Mean 0.70 0.70 3.94 0.38 1.05
union(yrs) (SD)  (1.49 (1.42 4.19 0.99  (2.20
Time between sex{  Mean 2.3 1.93 9.13 1.48 2.45
child(yrs) (SD)  (2.02 (1.69 .73 115  (2.59
Time between uniol Mean  1.56 1.31 4.22 1.18 1.61
to child(yrs) (SD)  (1.82 (1.29 4.13 0.99  (1.99

Clustearends over time and place

Figure 5 reports ten panels, ore gubregion, and shows which clusters characterize each region, and

the extent to which the prevalence of the cluséexshanged over time by birth cohort within each

subregior Figure 6 reports the overall prevalence of each cluster in everyrcdudéd in the analysis

(while the most common cluster in each country by birth cohort is reported in Appendix Figtre A4)
O0Ear3ouyh Tr ansi

first gl ance,

we

observe

t hat

t he

andCentral Americayith between 40% and 60% of wormrethis cluster across all birth cohorts. The

prevalence of this typology was also high in southeast Asia peuténéagef women in this group

decreased from 47% for those born in 1940s to 29% for those born irlVk880ser, this cluster is

1€



not as common in Central Asia, West Asia, and Eastern Eitbgeprevalence of between 20% and

30% across cohorts.

Figure 5:Evolution ovenirth cohortsof cluster typologies for each subregion
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substantially over time, with the exception of a decreasing trend in East Africa and South East Asia, and
an increasing prevalence in South American@liibe suggestivka process of dergmphic transition

which is complete in subregions where the cluster is almost absent (e.g., Central Asia, West Asia and
Eastern Europe), more advanced in subregions where the prevalence hasosrssweetiori®.g.,

East Africa and Southast Asiajnd still unfolding or stalling in subregions where the prevalence of an

early transition is still very comnzoml stable across cohdesy., Central and West Afriddde stable

shares of women undergoing early transitions in Central and West Aflscecaresistent with cultural
specificities of these regions, such as rooted patriarchal norms, tighter control over age at marriage, wider
age differences between spouses, and very high prevalence of child@uaimigeu, 2020; Tabutin

& Schoumaker, 200)he second cluster, 6Synchronized Tran
trends over time. It has become slightly more prevalent in South East Asia, and less prevalent in South
America. This cluster is the most prevalent in Asia and Europe:andraltiof women in Central Asia

and Eastern Europiallin o t hi s typology. Al so, the 6Gradua
substantial fluctuations by birth cohorts in most regé@nept for a gradual increase across cdmorts

South Americard East Africafrom aboutl(®6 to 20%in both contextsT he O Lat e Tr ansi ti
is the least prevalemtein subSaharan Africget one thashows relevant changes over timmost
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contexts There has been a substantial increase in its prevaleasednd West Africa, from almost
nonexistent to between 10% and 1%%d a steady high prevalence in East Asia, followed by South

East Asia. Although perhaps speculative and outside the scope of thilsepgapezasing importance

of the OonGriatduanld Tarnad 6 De | a goetekts Juchawiaand speafiopartst y p ol ¢
of subSaharan Afrida atrend thatvellfits with the idea admergingsecond Demographic Transition
(SDT)pillars in some lovand middléncome countries

Figure @ Cluster prevalence, by country

Early Transition Synchronized Transition

Radc

Gradual Transition Delayed Transition

Differencesidyan and rural settings and relationship with GDP per capita

The data further allow usdstinguish between urban and rural settiigsexploit this informatida

indirectly get at whethelmtangem life-course trajectori@ary bytevel of development and urbanization.

We henceeplicate Figure aving distinct panels for urban and rural locatithim each subregion

(Figure 7. Resultshows thaton the wholethere are mmarked differencegithin subregions among

those who live in urbarersus rurareasThere are small differences in levels, but barely any difference

in trends across birth cohorts. The only visible exception is South Amteidah e 6 Ear |l 'y Tr an
cluster becamelagively more prevalent in rural areas compared to urban areas: its prevalence increased
from 35% to almost 45% in urban areas, while it increased from 45% to 65% in rural areas. Conversely,
the 06Gradual Transitiond c | areas (@om 16%te alnbost 286ne mor
but not in rural areas, where the prevalesmemained between 10% and 15% across colNsdsin

Latin America (both South and Central), West Af

Transi t i asexpanded prapdrtionally more in urban areas.
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Figure 7:Evolution overcohortof cluster typologiebysubregion by urban(lght)/rural (Cleft)

Alrica sast Africa central

The picture presented in Figure Suiggestive of the idmat urbanization is onbpne possible
driverd and even a rather minor ahenderlying changes in the transition to adulthood in some of the
subregions considered. We thus conclude this analysis by inveségeatgagiation between GDP per
capitaat the countrgohort levelnd the probabilitof belonging to eadiT A cluster Figure 8 reports
the predicted probability of being in each typology of the TTA based orattieniagf GDP per
capite¢ Results presented drem a multinomial logisti@gressionvith the urban/ruradummyas
contmol variablend with clusterestandard errors. As we can see from Figure 8, the probability of being
in the O6Early Transition® group is higahast at
diminishing rate as GDP per capita increases. Woedos er ve a very similar t
Transitiond typology, even though the associat
Transitiond cluster. An opposite trend is vVvisil
probability of belonging to this group is lowest for low levels of GDP per capita and it ihateases
diminishingrate d as GDP increases. Finally, there is an invertglthpke association between the
log(GDP per capita) and the probability of beingpimt 6 Del ayed Transitiond cl
low for low and high levels of GDP per capita, and highest in the middle of the GDP distribution.
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Figure 8 Association between GDP per capita and the probability of belonging to each cluster
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Conclusionsand Discussion

This study has providedrich account o/ 0 m e tnadsgion to adulthood patterasross 69 LMICs
using all availabBremographic and Health Survéyso doing, wcontributed to the relevant literature

in two directions. Theoretilyawe shiftethe focus from the study of independentiiferse transitions
towards a holistic approach that characterizes the life course as a complex combinatipthakevents
reflecting the idea thbackground forced such as educational expamsurbanization, and cultural,
societal, and institutional chanfed 0 e x er t an influence on the
combinations that young adults go througther than on single evemfethodologically, we built
partnership and fertilityajectoriesising sequence analysis; we computed siowehary measures
directlyfrom the sequencemndwe identified clusters of typical-tifteurse trajectoriesing aobust
clustering algorithmAg@glomerative Hierarchical Qlubss@wy onoptimatmatching distances of

sequences

In line with other studies focusing on independentdifese transitions in LMICg.g.,
Bongaarts et al., 2017; Pesando & GFC Team, @@1®)nd thatd on the whot d the transition to
adulthoodhas been delayén LMICs. However, our analyses reveal a high degree oégimssl

w h

idiosyncrasies such as declining mean ages at first sexual intercourse in South America, declining time

intervals between first sexméticourse and first child across East and West, Afitaeclining time



intervals between first union and first child across akgians considered, but particularly so across

West and Central AfriCBhese results combined suggest that therensabdelay in entering into first

union after experiencing first sexual intercourse, but that once women get married or start a coresidential
union, the transition tmotherhoodis relatively quickhese are simple findings, yet some that add
nuancestb he somehow oOounidirectional 6 idea that the
and also some thatto the best of our knowled@ehave not yet been documented using analogous
measures drawn directly from sequences.

We then identifiedlustes of TTA in an innovative dadaiven manner and summarized the
ensuing heterogeneity through four clusterol ut i ons, |l abel ed 6Early T
Transition, d 6Gradual Transition, 8 amgesthddel ay ec
concisely summarize the high vol Wowraaefizedebyxi st i n
quick transitions to first sexual intercourse outside of unions, followed by a short period in a union with
no children, and then a quick traosito first birthd remains the most common typology for all LMICs
combined, with almost 50% of women belonging to it (especially acr8s$iaa Africa) and
significant declines across cohorts in East Africa and South East Asia, while lesls AfriceSadtere
prevalence of this typology was | ower ted start
T r a n sdicharacteniZied by a late start, with a mean age at first sexual intercourse around 25 and a
relatively quick transition naotherhood is the least common typology for all LMICs combined, yet
still about 10% of women belong td@ his typology is the least prevalestimSaharan Africa, yet one
thathas showmelevant changes over time in most contéatsnstance here has been a substantial
increase in its prevalence in East and West Africa, from almeststent to between 10% and 15%,
and a steady high prevalence in East Asia, followed by South BaA& Bsii@ve the existence of such
cluster of TTA is a dem@phic phenomenon that went quite unnoticed in the family literature existing
to date. While its prevalence sounds less surprising in the Asian context, its existence and significant
increase across cohorts in East and West Africa is a novel findinglivdeslerve an-depth analysis
of its own.Overall, ar resultspoi nt t o marked differences acros
typologies, thus underscorthg importance of investigating cnaggonaldifferences in partnership
and fertility trajetories looking at the interrelation among different emesmtsolistic way

Focusing specifically on changes overtime, when looking at all LMICs combined we did not
observe massive changes across cohorts. Rather, there seems to be relativelssaduilitypologies

over time. I ndeed, specific subregions under wen
and towards a 06Gradual and Del ayed Transitiont
regions stability has beenthe r m, such as Central Africa (with
Transitiond6), West Asia (with high and stable p

Eastern Europe (with high and stabtangrevahéhce
not much literature exists on changes in the transition to adulthood in LMICs, these findings align with

recent studiethathave provided evidence of slow chaagddittle convergenae family domains in
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LMICs (Castro et al., 2019; CherR016; Pesando & GFC Team, 2Qh%his sense, our findings

confirm the idea thamion formatiorand fertilitypracticesnight beless responsive to socioeconomic
changes in LMICs because they are tied to elements of the social structuradieatesistanto

change. These structural features of societies include religious beliefs;retaaedages and
prohibitions, inheritance rights, shortages in the housing market, and persistent disparities in gender roles
and dynamio€oontz, 2014)

Although the analysigas not set up to explicitly test for creggonal convergence in TTA
overtime, our results are suggestive of a reality that is far from convergence and likely supportive of
persistent differences across regi@nig back to the specific literaturattimspired this study, our
results align with findings frd@rant and Furstenberg (2Q0#hoobserved relatively small chardges
or high inertid@ in the agepecific index of heterogeneity from the first to the most recent survey in each
country We see this high level of consistency as valuable given the far broader country coverage of our
study, the larger sample sizes, and the different and varied methodological approaches.

Indeed, given this set of findings, the next logical step is tstandemd identify at least some
drivers of these changes (or lack thereof). Our analyses by rural/urban location of residence and
relationship with GDP per capita at the country level were initial attempts to get at underlying drivers.
Except for South Amrica, where differences between rural and urban areas were apparent due a more
mar ked increase in the 6Gradual Transitiond ty
typology in urban areas, differences were quite minor elsewhere. We évidetiie as pointing
towards the idea that urbanization was only one minor driver of changes in the TTA in LMICs. Similarly,
the relationships with GDP per capita, albeit interesting, do not point towards a unidirectional
i nterpretati onl arhiezreedbdy cmouset edrsse c(ud Gr adu al Trans
more prevalent where GDP per capita is higher, thus complicating furtstaridivgy debates on the
relationship between family change and-sooitomic development and pointing, @uzen, towards
a scenario that best conforms to the (Resamumary | &
& GFC Team, 2019The lack of explanatory power of household location of residence, alongside the
complex relationship identified with GDP per capita, c#fidareed to look faadditionafactorsthat
might eyplain the heterogeneity in THEA acrossMICs, possibly the expansion of educatoitural
and institutional variables, or information on different socioeconomic strata within countries. As a matter
of fact, albeit indirectly, our results point towandslity whereby homogeneity in TTA patterns seems
higher within regions than across them.

Returning to the original puzzle in this study, the question of wjmthgrpeople ihMICs
have experienced processes dftaledardization of the life cousseilar to those observed in high
income societiedoes not lend itself to a unique answer. In contrast toBataat & Liefbroer
documented in Europ2d10Q, pathways to adulthoddve nothangdin the same direction acradls
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LMICstowards a lateygtracted, and complex TTAo the contrary, excepting a few generalized and
common trends, each stdgion seems to have followed very diversified pathways.

Our datadriven methodological approach delivers four clearly distinct typologies which, in some
respect, impose order and structure to the existing heterogjantitging which would suggest that
the transition to adulthood in LMICs is instead ordered and structured. If we took our clusters as a
starting point, we could summarize this wholersedysstating that the TTA in LMICs is ordered and
structured, yet it has changed in ways that do not necessarily resemble changes obsgreechén high
societies. Ultimately, an assessment of this kind hinges upon theoretical perspectives that have bee
adopted to understand changes in families across the world widtt@ooinic development. The
reader might have noticed that we explicitly shied away from dealing with the applicability of the SDT in
this study, given the heated debates surroun@iadgit& Morgan, 201.7\We did so because we could
not explicitly test for it in great dahnhailti oWé
clusteand t he 6Del ayed Tr an iresemblas ome of thes gillars of thet o a
SDT. The fact that these clusters are more apparent in South East Asia, West Asia, and Eastern Europe
would also support the idea that s&Dé& forces are at play. Yet our findings comi@iesgecially the
complex relationships with GDP per capgaem most supportive of a scenario in which the SDT has
limited applicability to selected subregions, rather than to all LMICs combined.

The sty has limitations that lay the ground for subsequent research. First, our analysis only
focuses on women, mostly to prioritize breadth and country coverage. An alternative study using DHS
could be conducted focusing on the samediiese transitions fonen, though sample size would be
significantly reduced. We nonetheless see this as a fruitful avenue for future research. Second, although
not a limitatiorper save focus on first child rather than the whole fertility history to better characterize
heteogeneity in the earlier part of the life course. Third, although we look at changes overtime for groups
of countries (rather than countries individually), when evaluating changes across cohorts we run the risk
thatsome trends might be masked by therdiftecomposition of countries by birth cohdftsurth,
although it would be ideal to predict the four cluster solutions as a function of multiplspecifity
characteristics, our analyses by birth célath women born as early as the 18Z0ssuch that it is
hardly impossible to obtain time series for variables such as the Human Development Index or Gender
Inequality Indicators that date back to such a period. Our use of GDP per capita was an attempt in this
direction, yet we acknowledge tha scope and ambition of this study remains predominantly
descriptive.
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Appendix

Tables

Table Al:Regionalrad subregional classification of countries, together with number of waves

Americas (48) Asia (39) Former USSR (14) SSA (162)
Americas Central (21) Asia South (17) Asia Central (6) Africa Central (19)
Dominican Republic Afghanistan Kazakhstan Angola
Guatemala Bangladesh Kyrgyzstan Cameroon
Haiti India Tajikistan Central Africa
Honduras Maldives Uzbekistan Chad
Nicaragua Nepal Asia West (5) Congo
Americas South (27) Asia Southeast (22) Armenia DR of Congo
Bolivia Cambodia Azerbaijan Gabon
Brazil Indonesia Eastern Europe (3) Sao Tome and Principe
Colombia Myanmar Albania Africa East (71)
Guyana Philippines Moldova Burundi
Paraguay Timor-Leste Ukraine Comoros
Peru Vietnam Ethiopia
Kenya
Madagascar
Malawi
Mozambique
Rwanda
Tanzania
Uganda
Zambia
Zimbabwe
Africa South (9)
Lesotho
Namibia
South Africa
Swaziland

Africa West (63)
Benin
Burkina Faso
Cote d'lvoire
Gambia
Ghana
Guinea
Liberia

Mali
Mauritania
Niger

Nigeria
Senegal
Sierra Leone
Togo
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Table A2:Best number of cluster solutions according to several measures of goodness of fit available in
theweightedCluster package (Studer, 2013).

Index Abbrv. | Best number of groups| Stat
Point Biserial Correlatioc PBC 4 0.59
Hubertds Ga HG 10 0.86
Average Silouette Widt ASW 4 0.38
CalinksiHarabasz index CH 2 6849
Pseudd?? R2 10 0.64
HubeCtds HC 10 0.06
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Table A3:Summary statistics from subsamgpéaluo create cluster solution with entire sample.

Subsample Whole
sample
Mean 15.79 15.80
Age at first transition
(SD) (3.69 (3.73
Mean 16.58 15.80
Age at first sexual intercourse
(SD) (4.5 (3.60
Mean 16.76 16.80
Age at first union
(SD) (3.99 (4.02
Mean 18.12 18.12
Age at first child
(SD) (3.89 (3.89
Mean 1.05 1.05
Time between sex to union
(SD) (2.52 (2.20
Mean 2.18 2.45
Time between sex to child
(SD) (2.49 (2.59
Mean 1.61 1.61
Time between union to child
(SD) (1.99 (1.99
Sample size 20,000 1,144,053




Figures

Figure Al Countries included in the analysis




Figure A2:Cluster Dendrogram
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