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Abstract

This paperpresents and justifies a set of assumptions regarding the future of fertility
high-fertility countries based on an overview of fertility experiences in thesatries,

a review of factors influencing fertility change, a global survey gees, and dinal
experts’ meeting. Future fertility trends in high fertility countries, paldidy in sub
Saharan Africa and South Asia will be the main determinants of global population
growth over the rest of this centurfccordingly, thispaperdescribes theidersity of
experiences of the countries with currently high fertility, from thws# advanced in

the fertility transition to countries that have barely started. The expeveysur
emphasizes the importance of female education, urbanization and acdassilyo
planning in fertility declines. The literature review confirms these judgme&hepaper

ends with a technical description of the procedure for deriving the assumptions for
projecting fertility in high fertility countries until 2100.

The contributing authorwere selected as lead experts in respective topics and regions.
Specifically, they have provided texts to the following sectidsnatien Beguy of
Section 2.1.3 ("Uganda”)}john Casterline of Box 2 ("A focus on the unmet need for
family plannng”); Teresa CastrtMartin of Section 2.4.1 ("Guatemala’)Youssef
Courbage of Section 2.3.2 ("Yemen”) and 2.3.3 ("Morocc&3yvin Jones of Section
2.2.3 ("Indonesia”)Samir K.C. of Section 3.7 ("The impact of education in the course
of demographic tramson — Empirical Evidence”); James K.S. of Section 2.2.1
("India”); John F. May of Section 2.1 ("St#aharan Africa”) and 2.1.1 ("Niger”), and
Box 3 ("A focus on population policiesBlessing Mberuo Section2.1.3(“Ugandd);
Michaela Potan¢okova of Section 3.7 ("The impact of education in the course of
demographic transition— Empirical Evidence”); Zeba Sathar of Section 2.2.2
("Pakistan”); Bruno Schoumaker to Box {'A focus on stalling fertility); David
Shapiro to Section 2.1.2¢D. R. Congo); Laura Wong of Section 2.4.3 ("Bolivia”);
Brenda YepeiMartinez to Section 2.4.2 (“Venezuela”).
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The Future Fertility of High Fertility Countries: A Model
Incorporating Expert Arguments

Anne Goujon
Regina Fuchs

1 Introduction: Summary of Past Trends

Beginning in 1960, a phenomenon occurred that John Caldwell naméedlabal
fertility transition”(Caldwell 1997) in which fertility declines have become the gahe

rule throughout the world, including in the majority of the less developed countries.
This is important partly because fertility is in many circumstances negasisstciated

with socioeconomic development (Bryant 2007). From 1B916 to 208-2010, the
average total fertility rate (TFR) for the developing world fell by half, fiod to 2.7
births per woman on average (United Nations 2011). However, global figures hide
important differences in fertility levels among the different regionsAdia and Latin
America, the reproductive behaviour of women reflected the pattern of change noted by
Caldwell, halving the TFR in the past 35 years. In Africa, on the contrary, tfertili
stagnatedt 6.26.4 from 1950 to 1985, and then began a decline that was much slower
than in other dveloping regions (see Figuid. As a whole, the TFR of stBaharan
Africa has been for decades higher than the fertility levels elsewherevasithe case

in 1950 and 1975, and remains so today.
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Figure 1. Total fertility rates among major regions of the world and for the less
developed countries over tim&eurce(United Nations 2011).



Fertility differences among countries are now larger than ever because
transitions to replacement fertility have not yet started in some subpopulafions o
Western and Middle Africa, but have already been completed in others (e.g., in the
economically most advanced countries of Asia, especially East Asia, aasvirelimany
countries in Latin America and the Caribbean). As a result, the observed TFRs of
(former) developing countries in 20@910 range from a high of 7.1 in Nideo a low
of 1.0 in Hong Kong

All regions of the world experience wide variations in their TFRs. For instance,
East Asia has experienced a faster fertility decline than countries likedPaikisSouth
Central Asia. Moreover, fertility levels can show significant variations wighsingle
country. This is the case in India, where Northern and Southern patterns of/faralit
very different. Overall, regional variations are most apparent irSaihlaran Africa.
Southern Africa, which represents only seven percent of theSahdran Africa
population, has a TFR of 2.5, whereas Eastern Africa has a TFR of 5.1, and Western
Africa and Middle Africa have TFRs of 5.4 and 5.9, respectively.

The future world population will depend substantially on the speed of the
fertility decline in the sulsegionsthat still follow high patterns of fertility. The topic
generates conflicting views. Although the mechanisms behind the fertittineleare
well known — particularly in terms of education, family planning, women
empowerment, and urbanizatiertheir sprad and future intensity are not certain and
the relationships between the causal factors and the fertility reducteonstdmear.

The first part of thisarticle analyses the trends in the fertility decline in the
remaining world regions with high fertility, and focuses on the historical arskmre
fertility trends in a few countries in each region. The second part presents tieti¢cheor
framework explaining the fertility path, which is dominated by demographsitian
theory. This theory assesséartility decline as part of development as societies
transition from traditional to modern ones. We also examine fertility stalls, which a
counterexamples to that theory. The third and fourth parts adopt a foiaakahg
perspective that provides insights into future fertility trends. In the thitdvearpresent
and analyse results of the survey and resfaert meeting that provided input into the
projection process carried out by téttgenstein Centre for Demography and Global
Human Capital (WiChand reported iWorld Population and Human Capital in the®21
Century(Lutz et al. 2013). In the fourth part, we explain how we translated the analysis
of past and present trends and the expert views on the future into fertility assumptions
for the projections. We conclude tleaticle with a section onhe future fertility
differentials by education. Education is a common thread in all sections phtfesas
it is an important indicator of “development” having a strong influence on women’s
fertility.

! The latest survey carried out in 2012 even points at a feiitiliiyease to 7.6 children see ®ction
2.1.1

2 According to the classificaton of woatries by the United Nations. ee
http://esa.un.org/unpd/wpp/ExeBhta/definitionof-regions.htn{16/04/2013].



2 Different World E xperiences

The transition to lwer fertility has occurred at different speeds, and some countries and
regions are still in its midst. Below we review the main trends at the regional level in
subSaharan Africa, the Middle East, North Africa (MENA), Asia, and Latmerica.

We also presd case studies of three countries within each region that either exemplify
or diverge from the general picture.

2.1 Sub-Saharan Africa

With the exception of Southern Africa, s@aharan Africa is experiencing the
demographic transition much later than all other world regions. Some rural regions of
several suisaharan countries have not yet started their fertility transition in éaengs

in the three case studies presented below: the Democratic Republic of Congo (D.R
Congo), Niger, and Uganda. Even in ssdtharan Africa countries where fertility has
declined, the pace of fertility reduction has usually been very slow. The current
prospects for rapid fertility decline in this area are therefore lesniging than the
experience in other regions, ariek tfuture trajectory of fertility in suBaharan Africa
might be much slower than anticipated in the current UN population projetiaiisd
Nations 2011), where the TFR is declining from 4.82010415) to 2.1 by the end of

the century in the medium variant.

The reasons are manifold, including poor socioeconomic outcomes, the high
level of desired fertility (even among the educated population), and the timid policy
approaches to the issue of rapid population growth on the part of African leaders and
elites. Female literacy rates are still very low in-Satharan Africa, and so are income
per capita and labour force participation in the formal sector. Organipggdaprs of
family planning have generally been weak, as well. The latent demand (ueed¢tfor
contraceptive use is also low (around 25 percent on average), and the pace & aicreas
contraceptive coverage has been very slow, Rwanda being a noteworthy exception
(Westoff 2013) Some countries have even experienced a reversal in overall
contraceptive coverage, sometimes accompanied by a decline in the peradntage
women in unionSusing modern contraception since 2000. This is particularly true in
Guinea, D.R. Congo, and ChadBecause the future of population growth in -sub
Saharan Africa hinges on fertility, the key research question is how sodityfeatild
decline, especially in the three sBhaharan Africa subegions (Western, Eastern, and
Middle Africa) where the TFR is still above 5 children per woman. Traditional social
norms favouring high fertility and poor access to family planning servicgspneaent
fertility from declining rapidly.

2.1.1Niger

Between 1950 and 2010, the population ofied in Western Africa grew from 2.4
million to 15.5 million—a sixfold increase(United Nations 2011) The mortality

® In most countries where fertility is higkghildbearing primarily occurs insidemarriage. Hence
interviews in surveys on fertility are often conducted only with redrwomen.

“ As can be seen from the database on contraceptive prevalence rate (Millerialopent Goals):
www.un.org/en/development/desa/population/theme/mdg/index.Ehddl/2013]



decline that had induced this growth could accelerate in the future, fullitger
population growth, unless episodes of famine become more frequent. International
migration could reduce population growth somewhat, with an estimated 166 thousand
Nigeriens leaving the country every yéRépublique du Niger 20123lthough it seems

that many Nigeriens have etly returned from foreign countries (e.g., from Libya).
Niger has one of the highest fertility rates in the world and fertiliy declined only

very slowly in the past, with the most recent round of Demographic and Health Survey
(DHS) even showing an increase in the total fertility rate from 7.1 in 2006 to 7.6 in
2012DHS Niger 2012; DHS Niger 2006). Desired fertility remains very high, including
among women with five children, of whom only nine percent do not desire an additional
birth. This is the case even among the more educated: people with secondarpgchooli
still want six children, according to the 2006 DHS (DHS Niger 2012; DHS Niger 2006)
Although the use of any contraceptive method has increased slightly from 11 to 14
percent in the last 6 yea(®HS Niger 2012), the demand for contraceptives and the
resulting unmet need for family planning remain modest. Women, especially in rural
areas, have little information on family planning meth@asl, as a result, have
difficulty making an informed choice concerning family planning methods.

The UN estimates that the total fertility rate in Niger will decrease to 4.2
children per woman by 2050 (United Nations 2011). However, some ex@edagant
& May 2011)doubt that this will happen if age at marriage remains very low, if social
norms do not change, and if the contraceptive prevalence rate does not increase mo
rapidly. The future of fertility decline in Niger will depend on these factoosigalvith
the age at first birth, success in empowering women, efforts to promote female
education, and political commitment to set up organized family planning programs.
Among these factors, addressing the prevalence of "child marriage"” might not be
feasible, as public authorities may not be able to muster the political will to combat
traditions that have long been culturally entrenched.

2.1.2D. R. Congo

The D.R. Congo isa highfertility country in Middle Africa with little evidence of
fertility decline at the national lev@Romaniuk 2011). Its populatichas increased from

12 million in 1950 to 66 million in 2010 (United Nations 201Aj the same time the
DRC'’s capital, Kinshasa, the seceladgest city in suisaharan Africa with about nine
million inhabitants, has seen its fertility decline by half between 1975 and 2007
(Shapiro 2012).

The history of fertility is Bown on Figure 2. Data from a large national survey
carried out in the 1950s indicate that the TFR at the national level was 5.9 ttvéhile
TFR for Kinshasa was estimated at fTRomaniuk 1967; Romaniuk 1968). The higher
fertility of the city reflects in large part the incidence of venereal disease in the
countryside, resulting in high levels of sterility in the North, which was pat@éntral
African infertility belt (RetetLaurentin 1974; Romaniuk 1961).
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Figure2. Total fertility rate by place of residence, D.R. Congo (different sources)

Following independence in 1960, a major demographic survey was carried out
the mid1970s in the western part of the country, a national census was done in 1984, a
DHS was completed in 2007, and three national Multiple Indicator Cluster Surveys
(MICS) were conducted in 1995, 2001, and 2010. These many surveys suggest first that
for at least the two decades following independence, fertility in the DRECsoyeewhat
due in part to public health campaigns that reduced the incidence of sterility in the
North. Another factor in the increase was the initiation of some modernizing behaviours
in the population, reducing the impact of traditional restraints such agygbsin
sexual abstinence and prolonged breastfeeding, thereby contributing to higHey ferti
(Romaniuk 1980). In 2007, the overall TFR in the DRC was estimated to be 6.3. The
rural TFR was 7.0, compared to an urban TFR of 5.4 (Ministére du Plan and Macro
International 2008). The TFR for Kinshasa was 3.7; the TFR for other urban areas was
6.3. The 2010 MICS showed mostly similar numbers: an overall TFR of 6.3, with 7.1 at
the rural level, 4.8 at the urban level, and 3.5 for Kinsl{assitut National de la
Statistique et Fonds des Nations Upaur I'Enfance 2011). While allowances should
be made for sampling variability across data sets, these numbers suggediettility
decline is orgoing in Kinshasa, at best only beginning in other urban settings, and not
yet evident in rural areas for the country as a whole.

In considering determinants and correlates of fertility as part of theegsoof
understanding the fertility transition, Romani{#011)emphasizes the desirability of a
balanced approach that takes into account both the forces of tradition thatlytypic
hinder fertility decline and the forces of modernization that tend to fostlityfe



transition. For the DRC overall, the forces of tradition are clearly stroaigpresent

than the forces of modernization. Even for Kinshasa where a fertility declirtaksas

place, it appears that the decline is less a consequence of the strong forces o
modernizadn than a reaction to the extended persistence of economic hardship
(Shapiro 2012)Hence, at least in the nearm, future fertility in the DRC will likely
remain high.

2.1.3 Uganda

Uganda has among the highest total fertility rates inSaliaran Africa. Accordingly,

the country’s population has grown rapidly in recent decades, increasing from 9.5
million in 1969 to 24.2 million in 2002, and reaching 32.9 million in420d 1 (Uganda
Bureau of Statistics 2012). Still, data from four rounds of nationally representative
Uganda DHSs show a marginal decrease (nine percent) in the country’s fetday
declining from 7.4 children per woman in 1988 to 6.7 in 2006/2@HS Uganda
2012).

As a result of lower mortality but still high fertility, Uganda has developed one
of the world's youngest age structures, with half of its population aged yidiionger
(Haub & Gribble 2011). The country’s population will continue to grow, as large
numbers of people are either currently of cliuhring age or will soon enter that age
group. If current fertility levels persist, the country’s population is ptegeto reach 70
million by 2031 and could attain 100 million after 2040, a near tripling of its current
size(Haub & Gribble 2011).

While fertility has remained at piteansition levels over the past 20 yeahgré
are signs of decline within particular sglobups of women, namely the most educated
and those living in urban areas and in the Central region. Conversely, fertility hovers
around seven children per woman in some areas, particularly the Eastermwiegie
TFR increased from 7.4 in 2000 to 7.6 by 2006/2@xhsequently, there are calls for
specific actions to reverse increasing levels of desired family size anchgroegative
attitudes toward family planning. There are also calls to address higls & unmet
need for family planning (40 percent in 2011) and high levels of unintended pregnancies
(46 percent in 2011).

2.2 Asia

Asia has been characterised by large fertility declines over the second tradf last
century, starting with Eastern Asia. Japan’s early transition began in the 1930s,
followed by Hong Kong, Taiwan, and Singapore in the 1960s. Rapid industrialisation,
economic wealth, the spread of education, particularly among women, and the diffusion
of contraceptive use in the context strong political commitments have played a
significant role in bringing about a rapid pace of fertility decline in masttt®ast

Asian countries, one of the most rapid in the developing world. Indonesia (see case
study) belongs to those countries thagan their fertility transition at higher levels of
socioeconomic development and have progressed much faster in approaching
replacementevel fertility. These countries were able to reap the demographic nddside
which was arising from having the largsbtre of the population of working age, faster
than other countries, mostly in South Asia, that are at different stages of nkifdra

In India (see case study), although fertility has been rapidly declining, states have



seen less substantialrtiéty declines than others. However, ideational change and the
wish for smaller families are underway in all states, and family planningsidiffuwill
certainly facilitate further declines. The picture is slightly differarfPakistan (see case
study kelow) where increasing female education and meeting the unmet demand for
family planning will be key challenges.

2.2.1India

India experienced a modest decline in fertility during the second half of tie 20t
century. The pace of decline has, however, quickened over the last two decades.
According to the Sample Registration System (SRS) data available since E®R7bBag
declined at 1.5 percent per annum until around the early 1990s. While TFR was around
5.2 in the early 1970s, it reached a level of 2.5 by 2010. Given this pace of decline,
India is expected to reach replacement fertility levels toward the second hhlé of t
decaddOffice of the Registrar General of India 2006).

Interestingly, the fertility transition has beguite uneven across the regions and
states in the country. Among the 20 largest states, 11 (home to nearly 48 percent of
India’s 1 billion population) have already achieved replacement fertilityggd&a11)

In eight states, th&FR is hovering around 1.8 children. In contrast, in the nine states
constituting more than 50 percent of India’s population, fertility levels are above
replacement. Still, the pace of fertility decline has quickened everywhére last few
years. Even the state with the highest fertility, Bihar, has recordeohg stecline, from

4.3 in 2005 to 3.7 in 2010 (Office of the Registrar General of India 2012).

The desired number of children has also come down significantly over the recent
period, reaching replacement level according to the -200® DHS. The total
“wanted” fertility rate (calculated as the difference between desired number dreahil
and actual number born) was only 1.9, lower by 0.8 child than the total fertility rate of
2.7, based on the most recent DHS. The decline in the desired number of children
among illiterate women, from 3.2 in 199293, to 2.2 in 2002006, is an example of
such a change.

At the same time, marriage remains nearly universal in India. The weakening of
the instiution of marriage, which is one of the major routes of sustaining below
replacement fertility, has not affected India to any significant exidrg. mean age at
marriage has risen slowly. Therefore, it is still unclear how low the Indi&will go,
giventhe country’s socio-cultural context.

India’s fertility transition has been unique in many respects. Most notably, the
transition has occurred without notable improvements in socioeconomic conditions
Indeed, the Indian fertility decline has been maimhoag illiterate womeriMari Bhat
2002) With the female literacy rate remaining low, the only way to achieve drastic
fertility reduction has been diffusion among illiterate women of the ideavifidgn@anly
a few children. The experience of the recent decades gives credence to that thet th
courtry has been successful in spreading this sfaalily messag€Dreze & Murthi
2001; Guilmoto & Rajan 2001At the same time, the educational gradidntedtility
still remains significant. llliterate women bear on average around 3dterids against
1.8 for those having graduate and higher educational levels.

On the whole, it appears that India is on a course of rapid fertility changes and
approachmg replacemerevel fertility. With the narrowing of fertility differences



across states and across educational categories, fertility is even likellf below
replacement level. However, it is still not clear whether the country will achieve th
very low fertility of many European countries, given India’s rigid religiond aultural
context.

2.2.2 Pakistan

Pakistan, a country that has seen its population more than double from 60 to 174 million
between 1980 and 2010 (UN, 2011a), stands apart from other populous countries in
South Asia that have already experienced substantial declines in felrilttye 1980s

and 1990s there was a wide divergence of opinion about levels of fertility, mainly
reflecting the findings of various surveys that followeded#nt approaches. There is
consensus, however, on the beginning of fertility decline in PakijBeeney & Alam

2003; Sathar & Casterline 1998), based on 1990s data that show a distinct decline.

Considered together, estimates imply a considerable decline of around 1.5 births
per woman from the late 1980s through the 199@shar & Zaidi 2011)The decline in
fertility from the PDHS 1994991 was from 5.8 births to 4.8 births in 2000, according
to the Pakistan Reproductive Health and Family Planning Survey. The annualriPakista
Demographic surveys showed a shargecline (starting higher) from 6.2 births per
woman in 1990 to 4.5 births per woman by 2000 (Feeney & Alam 2003).

Demographers were optimistic about the speed of further fertility decline in
Pakistan after 2000; however the decline did not continue at the same pace. The
Pakistan Demographic Surveys (PDHS 2008) show a decline from 4.1 to 3.7 births in
the period 2002007, while the fertility surveys show TFR declining from é4&kim
et al. 2001Yo 4.1 births per woman for the period. While there is still a divergence in
rates between the two types of surveys, it is much narrower than in earlier Year
preliminary report of the most recent PDk®13)estimates a TFR of 3.9.

The speed and timing of the decline are very different for urban and rural areas
Urban aeas experienced the fertility transition earlier and much more rapidly. TRe TF
in urban areas declined by almost two births, from 5.6 births per woman in the 1980’s to
4.9 in 1990, and 3.8 births per woman by 2000. But in the last decade the urbian fertil
decline has slowed, with TFR at only 3.3 by 2007. On the other hand, rural fertility
remained above 6 births per woman until the-a8@0s at which time it declined from
6.3 births per woman (Ministry of Population Welfare 19@6%.4 births per woman by
2000 (Hakim et al. 2001), and to 4.5 births per woman by ZD0O6onsequently, there
has been some narrowing of the rurdban differential from the initial 1.7 births in
2000 to 1.2 births by 2007.

Prospects for future fertility decline V& kept changing in Pakistan.
Demographers were first encouraged by the rapid fertility decline of the 198@kem
cautioned by the unexpected slowing in the last decade. Pakistan lacks natiiityal fer
estimates after 2007. The various scenarios of fertility decline depend ondhsy pri
that the Government of Pakistan, other policymakers in the development sedtor, a
donors assign to the expansion and improvement of family planning services. With
improvements in such services, there is huge potential for meeting unmet demand for
family planning in the country and thus for fertility to decline at a more rapid. pace
Otherwise, fertility will decline slowly and possibly erratically over thextntwo
decades.



2.2.3 Indonesia

Indonesia experienced aagvely rapid decline in its TFR, from about 5.4 in 1970, with

a population of 118 million, to about 2.4 in 2020@vhen the population doubled from

its 1970 level of 240 million (United Nations 2013y hile far less spectacular than
those of Singapore and Thailand, this decline was almost as rapid as in the Latin
American countries with the most rapid fertility declines (Mexico, Brazil, aosteC
Rica), and was notable for having occurred in a trgunith a low level of per capita
income and a relatively high proportion of the population living in rural areas. The
decline was characterized by less urbamal difference than was the case for many
other countries and less difference by educational background, but substgrdizire
differences.

What were the underlying causes of this decline? Comparing the situation in
2010 with that in 1970, notable changes had occurred in every aspect of economic and
social conditions. Relatively high rates of economic growth had been achieved,
punctuated by short periods of economic crisis, the most severe of which was the Asia
financial crisis of 19971998. By 2010, almost 50 percent of the population was living
in urban areas, per capita income in purchasing power parity terms was much higher
than in 1970, and the infant mortality rate had fallen from slightly over 100 per 1000
live births in 1970 to about 27 in 2010. The gross secondary school enrolment ratio had
risen from about 15 in 1970 to about 79 over the same period. Between 1970 and the
late 1990s, an effective family planning program was mounted by the government,
which to some extent lost its way after the economic crisis and the new regional
autonomy programs adopted after 2001. These undercuetielzed direction and
management of the program, which had been an important element in its success.

Generally accepted explanations for the Indonesian fertility decline ard bas
rapid socioeconomic development and on the role of the family pampriogram.
However, these could be called into question by comparing the decline with that of
Myanmar, where the trend in TFR was remarkably similar to that in Indodesyate
Myanmar's poor record of economic and social development over the same period.
Myanmar also lacked a family planning program, with government offistadsving
some hostility toward family planning during the earlier part of the period. Howeve
the onus of providing a persuasive explanation of the fertility decline seems riworest
on the case of Myanmar than on that of Indonesia.

Indonesia has the largest Muslmmjority population in the world, with
Muslims making up 87 percent of its 240 million population. Although the sharp
decline in fertility in a number of Muslirmajority countries has undercut the leng
standing belief that Muslim populations are inherently resistant to fertility eéedin
potential resistance to family planning by local level Islamic leaders waaintgrt
anticipated and effectively neutralized by theldnesian family planning program
operating in the context of strong control over Islamic political forcesngutie
Suharto era. This stands in sharp contrast to the failure to neutralize Is{gmomition
to family planning in countries such as Pakistan.

More recently, however, the Indonesian fertility decline has slowed, alba&it at
level of TFR that is not much above replacement level. Over the decad@DDthe
TFR has fallen only slightly, although sources differ on the extent of thieel@ndthe
exact numbers involved. The DHS and contraceptive prevalence surveys yield highe



TFR estimates than do the Census and other major socioeconomic surveys. Hull and
Hartanto (2009) demonstrate effectively that the DHS 2007 urslanpled single
women living outside their parents’ household. Accordingly, they suggest an adjustment
of the DHS TFR for 2002007 from 2.6 to 2.3. While the deceleration in fertility
decline is often attributed to the problems facing the family planning pmpgraeems

to be related more to an upturn ghamic religiosity and a related emphasis on marriage
and family building (Sakai & Fauzia 2013). Over the period from 2006 to 2010, the
mean age at marriage has fallen, the first such decline recorded in recent decades
anywhere in Southeast Asia. The future trajectory of such a trend isélgs hard to
predict but needs to be kept in mind as an influence on future trends in Indonesian
fertility. Concerns that a ajor upsurge in fertility will take place appear to be
unfounded, however, given the continuing rapid pace of socioeconomic development
and the lack of evidence of fertility upturns in other Mustirajority countries.

2.3Middle East and North Africa (MEN A)

The fertility transition is well underway in most countries of the MENA region,
although in the 1980s it was considered to be one of the main cewateples to
demographic transition theory, as the region was experiencing strong impniseme
healthand general development without showing significant signs of fertility dedtfine.
2010, a number of countries approached replacement fertility, particularlyrith N
Africa (Morocco, Algeria, and Libya), or had already reached belolacement levels.
These countries included Tunisia, Lebanon, Bahrain, Kuwait, and the United Arab
Emirates. Morocco (see case study below), which is one of the least developg&Eso

in the Arab world, anticipated the movement of fertility decline ahead of maey oth
MENA countries. In the other Eastern Mediterranean countries such as Egypt, Jordan,
and Syria, fertility is also declining significantly. Only the Palestinianritories and

Iraq still exhibited a TFR above 3.5 children in the 2Q080 period (United Nations
2011).

If decreased nuptiality and marriage postponement were the main factors in the
fertility decline so far, progress in contraceptive prevalence rates and edaiciavets
among the young female population are pointing to further declines. However, as the
Egypt case study shows, the norm in terms of number of children desired by couples
might be an obstacle to more rapid fertility declines. In the less develogdd Ar
countries, such as Mdtania, Sudan and Yemen, the fertility transition started less than
20 years ago and fertility levels remain high (see the case study of Yoetosy), with
an uncertain future.

2.3.1 Egypt

In comparison to other Arab countries, the decline in fertility in Egypt was quite sl
comparable to that in Sudan, Bahrain, and Yemen, among others (United Nations
Economic and Social Commission for Western Asia 2005), leading to substantial
increase in the population from 40 to 81 million between 1975 and @0dibed
Nations 2011) There were two main phases in the Egyptian fertility decline. It was
quite rapid between 1980 and the rai@B0s, when the total fertility rate declined from

5.3 children per woman (1972880) to 3.3 (1994.997). Between 1995nd 2005, the
fertility decline slowed, and two DHSs even indicated an increase in TFRs around 1998
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and 2000 (Eltigani 2003; Hanaty & Way 2004). However, Engelhar(2005)
hypothesized that the indicated increase could have been spurious. According to
Eltigani (2003) households with higher education and income were responsible for the
stalling of fertility at a time when women in other education categories alsaenqesl

a levelling off of their fertility. The fertility of women wh a secondary education and
higher has been constant during the last 15 years, at about 3.0 children per woman
between 1992 and 2005. A survey conducted by the Cairo Demographic e6&r
showed that the gender bias toward boys and the desire to have three children, in
addition to peer pressure, are the main reasons for having more than two children
among the more highly educated. In the same way, Casterline and R¢aeb@dy

while studying fertility desires in an analysis of differences betweerert fertility

levels and replacemetavel fertility, revealed the absence of a vanguard group of
young, educated and/or wealthy persons who would have adopted thhkiltMaorm in

Egypt. Replacement fertility is not yet a desirable goal for a substantialityajothe
Egyptian population. The last DHS surveys (DHS Egypt 2009; 2006; po@#)to the

return of a general fertility decline, homogenously across regions althowglveaty

slow pace. The TFR in 2008 was estimated at 3.0 children per woman in the whole of
Egypt, down from 3.1 in 2005.

The future of fertility rates in Egypt is highly uncertain. There are severalctéssta
on the pathway to replacemdavel fertility in the near future, some having to do with the
difficulty of limiting unwanted fertility, estimated at 1.0 child2005. It has been observed
that women do not feel committed to their goal of wanted fertility of 2 chil(iCasterline
& El-Zeini 2005). Other obstacles have to do with desired family size, which remains
between two and three with no visible changes between the older argey@@merations
of fertility women. The Arab Spring and the resulting political and economic crislzze
sources of uncertainty regarding the future of fertility in Egypt.

2.3.2 Yemen

There are two ways to look at fertility in Yemen. The pessimistic evaluation sees
Yemen as one of the most fertile countries in the world with about five chilgesn
woman in 2010, and a doubling of its population in the 20 years since 1990 to 24
million. The more optimistic view emphasize tachievement of reducing the fertility

rate by almost half in the last 30 years, a task that is even more impressives becaus
was done in the context of a remote and mountainous country with some 70 percent of
the population living in rural areas (Courbage & Todd 2011). In spite of a long history
of outmigrations that sent Yemenis to Indonesia, the US, and the coasts of Eastern
Africa, most migrants went taeighbouring countries like Saudi Arabia, where they
were exposed to more conservative values than Arab Maghreb migrants eoqueiren

the European world.

The Yemeni fertility transition started in the middle 1990s, later than most other
Arab countriesand at a time when female literacy levels were low. Even now, more
than half of women aged 15! are illiterate, whereas illiteracy has been eradicated in
most other Arab countries. Male literacy is much higher, approaching 95 percent.

® Estimates for present fertility diverge greatly: The TFR is 5.0 acupri estimates by Courbage, 5.2
according to the Population Reference Bureau (2012), 4.9 according toiteeé Nations for 2012015
(2011), and 4.3 according to the US Census Bureau for 2013.
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Hence, males may have taken the lead and could have triggered a significatyt fertili
decline. However, it would be reasonable to imagine that female education waldinste
become the leading cause of fertility decline in Yemen. The illiteracy rate armeng t
youngest females- those who will soon reach marriage and reproduction-ages
decreasing at a rate of 3.7 percent per annum.

As important as education is, it does not tell the whole story. In many Arab
countries, Yemen in particular, other determinants of fertility miap be important.
First, a competition over population sjze taking place between the two giants of the
Arabian Peninsula, Yemen and Saudi Arabia. Yemen currently has the larger
population, mostly because of its expatriate population. However, Yerikkn s
experiences internal conflicts between the North and the South that might impact
fertility behaviour, partly because of tribalism and the different kinds of Iplatticed
across the country, such as the Shiite Yemeni community @alddwhich isactive in
North Yemen.

The “Arab spring”, which has led to the exile of Yemen’s “president for, life”
might change the course of fertility trends. Women took to the streets ofpiked,cand
their newly gained political presence might well be followedahyimproved access to
education, hence pushing fertility to lower levels.

2.3.3 Morocco

Morocco, one of the least developed Arab countries, anticipated fertility tosnsiti
ahead of the twenty or so other countries of the MENA region, excluding twd smal
ones, Lebanon and Tunisia. Despite an official family planning program launched by
King Hassan Il in 1966, fertility started to increase rather than decrease, 7i2
children in 1962, to 7.4 in 1973. As in other countries in the region, revenues from
mineral wealth redistributed by the state consolidated large family normmcbtos

entry into the demographic transition was brought by two political and econeemtse

The Western Sahara crisis pushed military expenditures forward in 1975 and at the
sane time, phosphate prices fell. As a result, the state lost its main source of family
planning funding, and moreover compensated the drop in state revenues by increasing
household taxes. This prompted many women to join the labour force and abandon their
traditional role at home a decade ahead of the Arab w(Cldurbage 1999)
Consequently, fertility fell to 5.9n 1977. Between 1960 and 1995, young women
joined the labour force, their share nearly quadrupling from a mere 10 to 37 percent
over that time period. The resulting new work patterns influenced margade
reproduction by creating new time constraints and a weakening of family ketwor
Since then, fertility has continued to decline at unprecedented rates. Each census or
survey held since the World Fertility Survey in 1977 has revealed yet anothee diec

4.5in 1988, 3.0in 1999, and 2.2 in 2009-2010.

Therefore, economic and labour market factors among other determinants of
fertility—decline in infant and childhood mortality, urbanization, increase of the service
sector in the economy, and female educatirere decisive in triggering Morocco’s
fertility decline(Courbage & Todd 2011). However, the impacts of these factors should

® The battle of numbers could be also fuelled by the fact that Némae claims over the Asia Yemeni
populated region lost during the war of 1934, to the benefit of the Saudis.
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not be overestimated. This is particularly true for female education. Thecbéor
fertility transition has gone a long way, whereas female illiteracy is still 18§h (
percent among women aged 2%-years).

The gap between Morocco’s fertility trends and those in the richer atet bet
educated Middle EastEgypt, Syria, Jordan or the Arabian Peninsdignot explained
by referring to demographic transition theory. Population origins, geograpidy,
colonial and postcolonial history have shaped Morocco in a particular way edflect
its demography. Morocco’s family patterns have rbeenfluenced by the
interdependence with colonial powers France and Spain. Even after independence in
1956, Morocco’s identity has had a strong European imprint. Even more significant is
the impact of the 2.5 million Moroccans Diaspora living in Western Europe. In the
1960s migrants followed the large family size model. One or two generatienstey
became agents of the small nuclear family model. There are no convincing reasons t
anticipate a fertility stall in the coming decades; fertility will midstly fall to levels
comparable to other countries on the Mediterranean coast.

2.4 Latin America

The demographic transition that started in the 1960s in most Latin Americamiesun
originated in radical changes in the socioeconomic environment argkaple’s
attitudes towards fertility regulation when contraception availability waseasag
(Guzman et al. 1996). As usual, the global trends hide important differences between
and within the countries of the region. This is apparent when comparing ire Bidge

TFR at the beginning of the transition in 198570, when 36 out of 37 countries of the
region had a TFR above 3.0 (except Uruguay where women had on average 2.8
children), and in 2002010, when only six countries have had fertility above 3.0
children. In twethirds of the countries, the current fertility rate is below @J&ited
Nations 2011). The regional average TFR is 2.2 children per women. Most interesting
are the countries where the TFR was still above 3 children in 2005-2010.

13



Nicaragua 4 Honduras
7
* 0” Bolivia
Mrdiing @®|Paragua *
i t"—l‘ L4 Guatemala
» L Haiti
Brazil ¢ ¢
L

o *
2 ¢ French|Guiana
I}, Cuba ’
a '3
(<)}
- 4 5
(=
« o
= e

3 2

9 Uruguay

2

1

0

0 0,5 1 15 2 2,5 3 35 A as

TFR in 2005-10
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Guatemalagresently is among a small group of countries that have the highest
fertility rates in Latin America and the Caribbean region. The other suafirees are
Haiti, Bolivia (see case study below), Honduras, French Guiana, and Paraguay. The
lesson from case studies is that countries experience varied reproductammspatt
according to soci@emographic factors such as place of residence, education, and
ethnicity. For some of these groups particularly, the transition has not gat be
completed, even in countries like Venezuela where it is well underway.

2.4.1 Guatemala

According to the most recently available survey q&idSMI 2008/09) Guatemala’s

total fertility rate is 3.6 children per woman. Stalled social and economidogevent

is part of the explanation for the relatively slower decline in Guatemala. Thérycoun
ranks 131 out of 187 countries on the United Nations DevelopRregtamme-Human
Development IndeX2011) and maintains the second lowest scerafter Haiti— in

Latin America and the Caribbeaeagion. Despite being classified as a middiesome
country by the World Bank, Guatemala has one of the highest poverty rates and most
unequal income distributions in Latin America. The slow pace of fertilityirceecd not
surprising in a country where Sdercent of the population live in rural areas and 20
percent have no access to electricity, 31 percent of adult women and 20 percent of adult
men are illiterate, maternal and infant mortality remain high, and nearly halfi of
children under five suffefrom chronic malnutrition(World Bank 2011) Large
socioeconomic dierentials are reflected in wide fertility gaps, particularly related to
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education. The total fertility rate of women with no formal education is 5.2 children,
compared to 2.3 children among women with secondary education or more.

Guatemala’s fourteemillion population (United Nations 20119 also varied by
ethnicity and languageindigenous Mayans, who belong to 23 different linguistic
groups,make up about half of the populatiofihe vast majoty of Mayans live in
poverty in rural areas, experience high rates of maternal and infantitypesatl have
high illiteracy rates. The violence they suffered during the civil war (198®), which
dominated the second half of the"antury, caused extensive societal disruption and
halted the expansion of education and health programs, including those focused on
reproductive health. The civil war also sowed distrust towards goverrspensored
social programs, including family planning. About foggrcentof indigenous women
in union use contraception compared to 63.3 percent ointdgenous womefENSMI
2008/09).The high proportion of indigenous population combined with marked social,
economic, and political eguality has resulted in a tw@r country. Ethnic divides are
strongly correlated with geographical location and socioeconomic statfic The
stratification is also manifest in fertility differentials, with the total fertility rageng
4.5 among Mayans, compared to 3.1 among “ladinos”, the Spspéstking non
indigenous population (ENSMI 2008/09).

The high fertility of Guatemala within the context of Latin America is linked to
low contraceptive prevalence rateBifty-four percent of women in union use
contraception (44 percent modern contraception), whereas the average in LaiiteAme
and the Caribbean region is 72.9 percent (67 percent modern contraception). Despite the
establishment of a dynamic private f&mplanning association in the mid60s,
Guatemala still lags far behind its Latin American neighbours in contracepee
Governmental opposition to family planning, strengthened by the Catholic Church's
conservative stance, also limited the role ofennational programs and non
governmental aid organizations in the area of family planning. Guatemala wa$ one o
the few nations that did not fully endorse the Plan of Action of the 1994 International
Conference on Population and Development in Cairo.

Despte earlier views that considered Guatemala’s fertility transition stalled,
recent data reveal a steady decline in fertility and a parallel increase in conteacept
use, particularly since the turn of the’2Entury.Guatemala has increased public sbcia
spending since the Peace Accords of 1996, but the country still has a long way to go
before its economic and social indicators match those of other comparable countries in
the region.Future efforts to eradicate extreme poverty, redress the discrinmreatib
marginalization of indigenous population, and to invest in youth’s health and education
will be crucial for shaping fertility trends and the wedling of future generations.

2.4.2 Venezuela

The transition to low fertility in Venezuelafrom 5.0 children per woman in 1970 to
2.49 in 2016-has happened mostly through increases in levels of education and
women’s employment, and delays in the age of cohabitation or marriage. Veigezuela
family planning policies were implemented during the transitioretoatracy after the

end of the Pérez Jimenez dictatorship in 1958. However, family planning efforts never
became particularly strong after promising efforts in the 1960s. Progranes wer
restricted to public initiatives and were later embedded in more gémaih programs
(Parrado 2000).
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Venezuela’'s rapid economic development and modernization was closely tied to
its export and oitbased economy. Oihationalization created the wealth that was
conducive to fertility reduction, which is not the case for atbased economies as can
be seen from the Algerian case. In the middle of tiec2dtury, Venezuela attracted a
large number of migrants fromo8thernEurope (mainly Portugal, Italy and Spain),
which led to the diffusion of smaller family norms and family id€&lsn Roy 1987).

Even though Venezuela is the most urbanized country in Latin America with
more than 93 percent of the population livingcities (World Bank 2012), persistent
differentials still exist by education and place of residence. While TFR is tiod.9 in
the Capital district, TFR was found to be as high as 4.9 in Delta Amacuro in’ 2010,
where the population is composed of indigenous people called the Warao.

2.4.3 Bolivia

Bolivia, one of the poorest countries in the region, belongs to the last group of Latin
American countries to experience the onset of the fertility transition. dicgpto the

latest censuginstituto Nacional deestadistica (INE) 2013), the total population was
10.4 million, compared to only 2.7 in 1950. The country currently has one of the highest
fertility levels, 3.5 children in 2008. The TFR was above seven children per woman in
the first half of the 20 century and, as opposed to other countries in the region,
remained at relatively high levels through the second half of the century. Ageoodin

the UN(2011) theTFR stayed afive childrenthroughthenineties It is only in the last
decade (200Q010) that Bolivian fertility showed significant signs of a decline.

Although the fertility transition has definitively started in Bolivia, there are n
indications that the country will follow the Latin Ameait pattern, especially because
of two peculiarities regarding reproductive behaviour in the context of extremuidy
socioeconomic gapsonsistently high teenage fertility and low contraceptive
prevalence.

The fertility rate of women 189 was about 90 per 1000 women in 2008
compared to 70 at the regional level, having increased from the 2000 value of 85
(ECLAC 2010). The proportion of adolescents who are mothers among young women
with a lowformal education is nearly five times higher than that of young women who
have received a secondary or higher education, according to data from 1998 and 2003.
The same is true when comparing the lowest and highest wealth quintiles. This gap
shows no signs of narrowing: in 2008, while the proportion of mothers in the wealthiest
quintile was 5.5 percent, the equivalent proportion among the poorest quintile was 26.6
percent. The gap according to educational differences was even wider.

The absence of a sustabie fertility decline is also related to the relatively low
prevalence of modern contraception. Whereas some neighbouring countriesalike Br
show a near 80 percent prevalence rate in the use of modern contraception methods
among married women, the prevalence in Bolivia was 35 percent in 2003 and in 2008.
Once again, the disparities by education and wealth are significant, withds many
women who use modern contraception among the secondary and higher educated
women compared to women with less than secondary education. The same degree of

" According to the National Statistical Instity@011)
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difference is observed among the lowest and highest wealth quintiles. Theoe is
evidence of a narrowing gap in recent yg@xdS Bolivia 2009).

2.5Conclusions

The experience of individual countries sisothat if the transition to low fertility seems
to be the general rule globally, its speed and intensity vary greatlysaggographical
areas (continents, countries, and-sefpions), cultural factors (religion, ethnicity), and
socioeconomic characteristics (such as education, income, and place of resitidree)
individual level. Other macrtevel factors such as the political environment (active
policy support for family planning) and the economic settirigr instance whether the
economy is built orthe exploitation of raw materials are also key in explaining
fertility declines.

While these examples document the diversity of fertility trends, they lack a
theoretical framework with explanatory power. That framework is the aim afigkie
section, vhich will also allow evaluation of the potential future fertility trends in the
different countries based on analysis of the current main drivers of change.

3 State of the Theory Explaining Past and Future Tends

3.1Introduction

In the first part of thispaper we investigate countryand regiorspecific fertility
patterns and trends. Although we identify considerable differences in their sfages
demographic transition, within as well as across regions, almost altriesuhave
entered at least the early stages of fertility transition. Although tlesl sfeconsecutive
transition pathways is not known, research has shown that it depends on many factors,
including improvements in infant and child mortality, changing norms and values of
desired fertility, meeting the unmet need for family planning, furthercachn
progress, political reforms, and environmental pressure.

Demographic transition theory was developed to describe the passage of
populations from the status of tradiied societies where both fertility and mortality
rates are high to the status of modern societies where both fertility and moets#
are low. The model elaborated by Notestein in 1945, based on earlier work by,Landr
consists of four stages: (1) Bhjorium at high fertility and mortality levels; (2) a phase
of rapid population growth as death rates begin to fall because of improvements in
living standards, food supply, and health, particularly declining child survival due to
immunization and better hygiene; (3) a fertility decline that follows the mortality
decline, which leads to (4) a stage of qegiilibrium between low birth and death
rates(Notestein 1945).

Contrary to the European demographic transition that was-léstigg and
accompanied by slow population growth, the transition from high birth and mortality
rates to low birth and mortality rates in Asia, Latin America, and Africamtcies
started only in the second half of thé"a@ntury. This transition was more rapid and
accompanied by higher growth rates of the population, up to three to four percent per
year, and is still underway in most developing countries.
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The general trend toward declining fertility rates in the majority of cosnisie
undisputed, and a large number of countries in Asid hatin America have
experienced substantial declines or even reached replacement {@thityaarts 2008)
However, the pace of the fertility decline in many countries in&aftlaran Africa and
South Asia has been slower than expected as socioeconomic developmerdriaekey
of fertility decline stagnated for many decades (Bongaarts & dQiast@013; Bulatao &
Lee 1983). In particular, the process of demographic transition kSah@ran Africa
and periods of stalling fertility are discussed among demographers (Bengaas;
Schoumaker 2WRB). Current theoretical and empirical contributions to the field center
around the question of whether we can observe an alternative type of fertilitsidransi
in Africa, as compared to transition pathways observed elsewlBemegaarts &
Casterline 2013; Caldwell et al. 1992; Moultrie et al. 2012).

The underlying causes of sluggish fertility transitions in Africa are
multidimensional. In a number of countries, the unmet needs for contraception are
stalled at high levels because familaqming programs received little attention at the
beginning of the 21 century(Blanc & Tsui 2005; Cleland et al. 2006). On the other
hand positive development can be observed, i.e. Rwanda committed to an extensive
expansion of its family planning programs and educational efi@tsgaarts &
Casterline 2013; Westoff 2013), which led to rapid improvement of reproductive health
indicators. Acknowledging the consequences of population growth and raising
awareness at the national political level seems to be a powerful taoiprove
women’s and children’s health in the long run. Also, following the London Family
Planning Summit in 2012, international donor agencies recognized the undersupply of
funds for programs supporting reproductive health and, as a result, new funding
schemes are being established.

Nonetheless, from a theoretical perspective, it remains an open question whether
conventional demographic transition theory can be applied to countries at the high ends
of the current fertility spectrum, and if these countries will ever converge tts leve
around replacement fertility. In their recent contribution, Bongaarts andriZessrgue
that family size ideals in almost all countries in Sdharan Africa are higher than in
other countries at similar stages of fertilitprisition in Asia, Latin America, or North
Africa. Also, fertility transition is slower than observed elsewh@engaarts &
Casterline 2013). In contrast, fertility in Addis Ababa had already reacékev b
replacement levels at the turn of the2dentury (Sibanda et al. 2003). Thus, the
variation in demographic indicators, historical and political circumstaneatin and
across countries, regions, and ethnicities—is notable.

The next section identifiethe most important determinants and conditions for
further fertility decline across high fertility regions and asse#ises relevance for
expected future fertility trajectories. We start with a section on stalling fertility
followed by the impact ofamily size ideals, and matters of reproductive health, female
autonomy, economic circumstances, and the impact of policies. Given the importance of
education mediating a vast majority of factors relevant for fertility decleach part
will specifically refer to the role of education as a driver of fertility change. The last
section will introduce empirical evidence of differential fertility by educstio
attainment. This review of theoretical and empirical literature created the tbabreti
basis for designing the questionnaire which will be introduced in the subsequent.secti
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Box 1: Stalling Fertility
Fertility stalls, corresponding to an interruption of the fertility declin@fgethe end

of the transition, were until recently considered rare (Bongaarts, 2006). Insthe la

fifteen years, however, the number of countries experiencing stallsyrioas

substantially, even though the geraness of several of these stalls has been debated

(Machiyama, 2010; Schoumaker, 2009).
Early literature on this topic described stalls in Costa Rica and South (axadell,

1989, 1985)1989). More recently, stalls or reversals of fertility declines, have been

found and analysed in wariety of countries. Bongaar{®006) identified seven
developing countries with stalling fertility in the 1990s, namely Banglad

Colombia, Dominican Republic, Ghana, Kenya, Peru, and Turkey. The list of

countries with fertility stalls increased quickly in the early 2000s, with saveys

showing interruptions in fertility transitions in s@aharan Africa. As of today, gs

many as 14 suBaharan African countries have experienced stalls in feriil

ity

transition, although the list of countries varies according to the authors and the
metlods used to identify stall@ongaarts, 2008; Garenne, 2007; Machiyama, 2(010;

Schoumaker, 2009; Shapiro and Gebreselassie, 28@8s have also been describe
in Egypt (Eltigani, 2003and Jordan (Cetorelli and Leone, 2012). In short, stallg
longer appear to be an exception.

Research on the causes of stalls in fertility transitions has focusety raa the

d
no

influence of family planning programs, the role of demand for children (desired
family size), and the impact of socioeconomic development. Overall, studies ¢on the
causes have provided mixed results and, as stated by Moultrie et al., “no corjsensus

exists about the causes of such stgR€08: 44).
The role of family planning programs has received considerabletiatteand

generated diverse findings. Gendg1985) noted the deterioration of the family

planning program in the late 1970s as a possible cause for the long stall in Costa Rica
during that period. Recent studies in <dharan Africa have suggested that

shortages of contraceptive supplies (in Kenya, see Westoff and Cross, a2@06)

slowdowns of investments in family planning programs were partly respoitsible

Ghana, see Agyé¥lensah, 2007; on Kenya and Tanzania, see Ezeh et al., R009;

Sinding, 2008). In contrast, Bongaarts’ study (2006: dr8}he causes of stalls In

seven countries concluded thia¢re is “little support for the hypothesis that declining

access to contraception is a main cause of stalling fertility”.

The demand for children (desired family size) has been shown to be correlated to

fertility stalls in several contexts. Bongaaf®006) found stalls in decreases of

wanted fertility in the seven countries of his study. In one of these countries, Kie

nya

Westoff and Cros$2006) also showed a reversal in the declining trend of degired

family size. In Egypt, Eltigan{2003) highlighted a stall in desired family size ag

a

possible explanation. However, the reasons for the stalls in desired familgrsige

not, themselves, fully understood. In Kenya, increasing ahitdtality may have
changed fertility preferences and contributed to the @tédistoff and Cross, 2006
In some countries, desired family size may also be influenced by preferencex f

composition, which contributes to stalls. For instance, Merdteal.(2009) suggest
continuedon next page
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that in Bangladesh the “desire for at least one child of each sex, especiallyard
a preference for two boys and a girl mayénahibited the fall in fertility”.

Regarding socioeconomic development, no clear pattern has emerged from rgsearch
In some countries, for example Kenya, stalls in fertility corresponded tiingveff
in development as measured by GDP per capita,léeschooling, and child survival
(Bongparts, 2006) Yet, other countries (e.g., Turkey and Bangladesh) |
experienced stalls while socioeconomic development was proceeding |apace
(Bongaarts, 2006). In subaharan Africa, Garenng@007) found mixed results
regarding the relationship between fertility and GDP growth in the caseallofgst
fertility.

Finally, another possible “explanation” for the stalls, especially in-Safmran
Africa, is that they are spurious. This hypothesis was explored i®ahdran Africal
by Schoumake(2009)and Mahiyama(2010) According to these authors, sevefal
of the stalls actually reflect data quality problems (omissions and cespéents of
births and problems with sampling frames across surveys). The most olpvious
example is Nigeria, where the $thétween the late 1990s and early 2000s is almost

certainly due to a substantial underestimation of fertility in the late 1990s.

What do these stalls imply for the future of the fertility transition? In mosscase
that have been studied, stalls lastet05years, followed by a renewed fertility decline.
Hence, stalls appear as relatively short breaks in the course of thedrarglaying
the time when these countries reach low fertility. Given that some countries were
advanced in their fertility transition before the stall (their fertility was lowen tha
expected as predicted by their level of development, see Bongaarts 2006), cthattries
have experienced fertility stalls are not necessarily late in their transitionsaoed to
other countries. Still, relativellpng stalls have been identified in some countfies
Jordan, see Cetorelli & Leone 201a@hd should these stalls last, their impact on
population growth cdd be significant.

3.2Desired Family Size and Ideational Gange

Early stages of demographic transition are characterized by declitesgofanfant and

child mortality. Assuming that parents are seeking to optimize their number ofisgrv
children, they adapt to increased survival of their offspring by adjusting the number of
live births. This process has been extensively described in most countries that have
undergone the transition (Dyson 2010@milies plan their children sequentially, often
only after they have already experienced birth, illness and death, and hraed l@iaout

their own fecundity. Women in societies little influenced by family planning through
mass media, social workers, or their network of peers often answer th®madout

their desired family size with ‘up to God,” or give unreasonably large numbers of
children they consider as optimal. Although researchers have challenged thist @dnce
“natural” fertility (Mason 1997)and argued that piteansitional societies have
controlled fertility well before entering the process of industrialization and
modernization (Coale & Watkins 1986) fertility desires remain an important
determinant for predicting actual fertility.
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The relationships between education, fertility desires, and actual yeatiitwell
documented(Castro Martin & Juarez 1995; Castro Martin 1995; Cochrane 1979;
Jejeebhoy 1995). Women with some but less than primary education at the beginning of
the demographic transition experiemceer rates of foetal mortality and better levels of
health in general and thus show even higher levels of fertility than women with no
formal education at all. In contrast, women with at least completed primary sahooli
incorporate fewer child deathstantheir planning and behaviour and, in addition,
consider fewer children as desirable. Educational differences in fectlityoe observed
throughout the demographic transition and tend to be larger in early rathen {ager i
stages of the transitioAn important relationship is that women with higher educational
attainment are, on average, better able to exercise family planning and tositro
fertility (Hayford & Agadjanian 2012). Unwanted children and adioo are inversely
related(Bongaarts 2003).

In a transitional society, attitudes toward children change mainly through the
import of Western culture thugh two main vehicles: mass education and the mass
media. Caldwell (1982) distinguishes between modernization and Westerniratirog
that Westernization may occur before or without modernization. Sri Lanka is an
example of a country where fertility amdortality have both experienced substantial
declines due to the Westernization of institutions, values, and aspirations without a
corresponding degree of economic modernization. The presence of mass education in a
country will increase the impact of eduoat in lowering fertility rates. In those
countries, even a small amount of education will be associated withimededertility.

The introduction of mass education is a sign of a changing society moving toward
modernity in the Western sense of the dveain industrial, urban, monetized economy
with lower community chilebearing norms.

For decades it had been argued that compared to other world regions, women
and men in susaharan Africa show unusually high numbers of desired children and
exceptionally igh levels of actual fertility. Nonetheless, in African countries with still
high levels of fertility, women with some degree of education desire fewdramithan
their uneducated counterparts. To the extent that the process of fertilityedssoh be
regarded as a diffusion of new, progressive ideas and modes of behaviouistdreex
of substantial group differences in fertility may be temporary, and without profound
theoretical significance. It is hardly surprising that those segnuodntise populéion
most exposed to new ideas, by reason of their education or geographical locdition, wi
form the vanguard of change (Bongaarts 2011). Thus, theoretical considerations about
the determinants of desired family size and their interaction with educatttaiatreent
still hold for subSahaan countries, even if desired family size has been higher than in
Western countries before they entered the fertility transition. Thesas leould
converge to levels higher than replacement fertility.

Modern theories of fertility transition explicitly @orporate the idea of ideational
change(Cleland & Wilson 1987; Lesthaeghe & Surkyn 1988)d the spread of norms
and ideals within and across societies. Cultural factors, family orgamzadind
parents’ education are more important for the diffusion of new family ideafts tha
economic welbeing and female employment. Beyond investigating micro level
characteristics of women and men, it is important tdyaeahigher order characteristics
including peers in the community, regional factors, ethnicity, and coespagific
indicators. These higher order characteristics enhance the predictiee pbfertility
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transitions. Empirically, the challenge is, “iad out whether education at the aggregate
level has any effects on a woman’s fertility above and beyond that of her own
education”(Kravdal 2000, p.2)The importance of mass education creates il “@yer”

from other people’s education so that, for instance, uneducated women living in an
educated society could have different fertility behaviour than uneducated wonmen livi

in an uneducated society. Hence, the depressing effect of educationliy ¢edid be
stronger than individual data on women’s education would suggest, through the effect
of aggregate education.

In recent years, a large body of empirical research has focused on the
transmission of changing norms and ideals. It has been stiawvfiamily size horms
and ideals tend to spread within and across all societal clusters and should always be
considered when analysing fertility behaviour. Social learning is relewant
contraceptive prevaleng¢&ohler 1997), proximity to schools and ethnicity have effects
on fertility (Axinn & Barber 2001), and local, regional and global interactions affect the
globd fertility transition (Bongaarts & Watkins 1996; Kravdal 2012; Kravdal 2002;
Kravdal 2000; Moursund & Kravdal 2003; Rosero-Bixby & Casterline 1993). .

Regarding family planning programs, mass media are frequently employed for
changing attitudes toward contraception. A recent study by Mwaikambo and geleag
(Mwaikambo et al. 2011provides an extensive review of family planning programs
and their success in changing knowledge, use, and attitudes regarding caatracept
Employing mass media for informati, education, and communication (IEC) has
proven to be a successful strategy of inducing behavioural change towards
contraception and “talk down fertility” (Robinson & Ross 2003ince the 270s, the
effectiveness of family planning programs has greatly improved. Some faarily
planning programs were poorly managed and offered few alternatives taatierili
(see India, Nepal, etc.). As a result, together with failing political commitmearty
programs did not succeed initially. Nonetheless, carefully designed programs
appropriately embedded in social settings and respecting cultural foakseare still
considered statef-the-art measures that can trigger changes in attitudes towards
modern means of contraception and bring down actual fertility. A recent study of 40
countries with high fertility indicates that about half of the difference irh bates
across countries can be attributed to family planning efforts. Family planningapreg
are most successful in favourable social settings with already decreasamy i
mortality rates and improving female education. However, the effects ofyfamil
planning programs, education, and infant mortality on fertility weaken imnget
outside & sub-Saharan Africa, where fertility rates are lower on avefdga & Ross
2012).

Concerning the literature on religion’s impacts on fertility, three main classica
paradigms introduced by Goldscheid&®71)and others are in competition. The first,
the *“characteristics approach”, denies the existence of a link between religious
affiliation and fertility and assumes that other socioeconomic factohsasueducation
and place of residence predominantly explain changes in fertility withinaarass
countries. The fertility decline in European countries and Turkey are exawiptbis
approach. This is consistent with the finding that religion loses influence once the
fertility of couples is within the calculusf conscious choicévan Poppel & Derosas
2006) A second paradigm, the “particularized theology hypothesis”, emphasizes the
influence of teaching and spread of values related to fertility behaviour faimxg|
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fertility differences(McQuillan 2004)that remain after contlong for socioeconomic
factors. It has been shown that religious intensity plays an important rolelainéxg
fertility differences, with highly religious people being more likely to wamd aave
more children than less religious and secular people. The reasons for this gd beyon
religion teaching to the impact of social networks and social caf@idera 2004;
Philipov & Berghammer 2007)A third paradigm, called the “minority status
hypothesis”, emphasizes that communities that are a minority in a countrgdoplya
particular fertility behaviou(Day 1984; Goldscheider & Uhlenberg 1968% shown by
Muslims in India (Kulkarni & Alagarajan 2005)and the Palestinian territories, or
Catholics in Northern Ireland. Given competing hypotheses at play, it remains umknow
if, where and when religions and religious beliefs will play an increasiegn staping
future fertility in high fertility countries.

The range of fertility levels in the set of high fertility countries is h&getility
ranges from slightly above or above replacement level to fertilityecdos7. While
many countries are still in the early stages of fertility transition and strugtiidow
levels of female education, high infant mortality and high desired family bieis is a
range of countries in all parts of the world, including Peru, Colombia, Morocco,
Algeria, India, and th&hilippines, that experience levels of fertility below 3. They are
most likely to attain replacement fertility in the next decade, and as a resukrardiff
set of factors will be important for continuing fertility decline than the driverthe
highes fertility countries. Postponement of parenthood andmantal childbearing-
indicators of the second demographic transition (Lesthaeghe 1995; van de Kaa 2001;
van de Kaa 1987A-are expected to gain momentum in countries now close to
replacement level fertility. Nonetheless, even though fertility has redohelgvels in
countries like India and the Philippines, cultural components of fertility qaedes
(such as son preference) and ideals should be considered carefully when predicting
further fertility decline.

3.3Health and Reproductive Health

Davis and Blake(1956)analysed the biological and behavioural dimensions of human
fertility. They linked the two dimensions through a set of proximate determinants or
intermediate fertility variables. These proximatéed@minants have a direct influence on
fertility. Socioeconomic factors and health and nutrition influence the proximat
determinants. Education was found to influence controlled fertility through its
proximate determinants: marriage, contraception, and induced abortion. Tiesvirek

was further used and extended by BonggdA80)and Bongaarts and Poti{d983) In

a study of eight countries, Bongaarts and Potter found marital fertility to kestiow
among better educatedomen but with some notable exceptions, e.g., among women
with no education in Kenya and Indonesia. Higher education is associatedt@rithge

at marriage and increased contraceptive use in all studied countries.

Since the seminal work of Caldwell Nigeria (Caldwell 1979), the relationship
of education to infant mortality has been subject to a great deal of researcin haki
found, in part, that favourable child health outcomes are generally positmeglated
with female education (Hobcraft 1993; Mensch et al. 1985). As a consequence of the
negative association of foetal mortality and female education, it had been shown that i
selected countries, women with some education show higher rates of fertility tha
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women without formal education (Jejeebhoy 19%¢arly, living in a wealthier, more
developed environment with better health services and improved sanitation intheases
chances of child survival. Nonetheless, recent literature shows that educatioa of
mother and women in the community has a stronger effect on infant health outcomes
than household income and community wealth (Pamuk et al. 2011). Thus, with
increasing proportions of women gaining access to formal education, poditisodi

effects from livingin a better educated community can be expected to further boost the
speed of mortality decline.

Given the predictive power of infant and child mortality for the fertility
transition, it is of particular interest to observe recent developments in thisAare
recent study by Rajaratnam and colleag(@310) collects data from all available
sources on infant and child mortality from 187 countries since the 1970s. The
researchers find accelerating rates of mortality decline from 2000 to 28hpared to
the period from 1990 to 2000 for many world regions, including&aitaran Africa.

Only in countries with high prevalence of HIV/AIDS in Southern Africa (South Afric
Swaziland, and Lesotho) do they find oscillating and even increasing rates cfiuader
mortality. Countries in Lati America and North Africa show the fastest rates of
decrease in the period from 1970 to 2010, while yearly declines have been smaller in
South-and Southeast Asia and smallest in-Salharan Africa. Comparing the share of
neonatal deaths to infant and ldhdeaths worldwide, regions with low child mortality
are characterized by a high share of neonatal births out of the total nuindieldo
deaths. Only in Africa does the proportion of infant and child deaths caused by
pneumonia, malaria, diarrhoea or @ttinfectious diseases remain above 70 percent and
62 percent, respectively, as a proportion of all deaths (Black et al.. 20d83theless,
these findings confirm the general trend of decreasing child mortality anarnin t
suggest further reductions in fertility. While countries in Southern Africelzaenged

with the HIV/AIDS epidemic, rast countries in East and West Africa have experienced
steadily decreasing infant and child deaths.

Elements of the proximate determinants of fertility as defined by Baisgaar
(1987) are closely linked to marriage patterns in early stages of fertility transition
Demographic transition theory predicts increasing levélage at marriage. Child
marriage (marriage under 18) is associated with an increasing level @litpaanhd
morbidity of children under five, but also leads to high levels of fertility, multiple
unwanted pregnancies, higher levels of pregnancy termination, and dterili®a] et
al. 2010; Raj et al. 2009). These results persist when controlling for socioeconomic
characteristics. Still, a majority of women who married before the ade okceive
little to no education and live in the poorest households. Empirical evidence shows
slowly increasing age at first marriage in many, but not all,-fedility countries in
subSaharan AfricgMarston et al. 2009; Westoff 2003 ge at first marriage remains a
valuable indicator leading to further improvements in uwiicker mortality and
reproductive health.

While the proportion of teenage marriage is consistently declining in Latin
America, age at first birth is stable or even declining in some Latin Amecmantries
(Colombia and the Dominican Republic). Even though bt availability of
contraception and educational attainment have increased, adolescents are how more
sexually activgBlanc et al. 2009; Westoff 2003). In contrast to Latin America, trends
in the percentage of unmarried, sexually active females ag&@ a% down in many
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countries in subaharan Africa in recent decad@anc et al. 2009), although sexual
activity is increasing among 1B year olds in Ghana, Mali, Nigeria, Ethiopia, and
Madagascar. Sexual activity is negatively related to female education bu$ slmow
clear association with male educati®@oyle et al. 2012)Contraceptive prevalence has
grown faster for adolescents than for older women, but reported methoce failur
discontinuation rates are higher. Women who are sexually active but unmarried are
more likely to use contraception than their married counterparts. Still, mosseeitle
sexually active women are marrie(Blanc et al. 2009). Through increasing
contraceptive use together with lower desired family sizes, today’s yaogsfrom
high-fertility backgrounds may well display distinct patterns of contraceptiecansl

thus fertility behaviour throughout their reproductive careers, compared to their
mothers’ generation. In Latin America, adolescents are freeing themskebras
traditional marriage patterns by showing increasing rates of sexual acindy
childbearing outside of marriage. In s8hharan Africa and Asia, the general pattern is
less clear but many indicators are moving in the same direction.

Research shows that in regions with high prevalence of unmet need, high
abortion rates prevail (Westoff 2006). From 1995 to 2003 as unmet need has declined
worldwide, abortion rates have therefore fallen. The majority of abortions (55 pgrcent
are unsafe in developing regions, including 38 percent in Asia, 94 percent fin Lati
America and 98 percent in Afrig@edgh et al. 2007Highly restrictive abortion laws
are generally not connected to labortion incidence; instead, abortion is practiced
unsafely. The root cause of abortion is unintended pregnancy, and there is a clear
correlation between increasing contraceptive use and declining ratestadrabdnsafe
abortion laws can lead to a higrden of maternal deaths that can be several hundred
times higher than if abortion is performed professionally under safe condM\H©
2004) Meeting the unmet need for family planning in high fertility countridktimus
potentially lead to lower abortion rates and declining maternal mortality cdused
unsafe abrtion. In general, maternal mortality has declined substantially @89 to
2008 worldwide (Hogan et kB 2010) Factors associated with lower maternal
mortality—decreasing fertility, higher income, better sanitary and health conditions,
female educational attainment, and higher proportions of skilled birth atterdhace
been improving on a global level, albeit region and country specific variationstpersis
HIV/AIDS, in particular, is putting pressure on economic development in Southern
Africa.
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Box 2: The Unmet Need for Family Ranning

Women with “unmet need for contraception” are those who want to avoid preg
(at least for the time being) but are not using contraception. These @envad risk
of an unintended pregnancy, either mistimed or unwanted.

Although the concept of unmet need is straightforward, areagent is complicated
because the concept joins together fertility preferences and contracegtiveand
hence estimates of unmet need are derived by comparing survey respon
preferences and use. Additional challenges are posed by women who are preg
amenorrheic at the time of the survey. The estimation approach should accom
these women because unintended pregnancies are the outcome of
contraceptive need. And the estimation approach must also allow for the fa
women who are sexually inactive or infecund do not have contraceptive (Reed
detaled discussion of the measurement task and the current approach used
DHS, see Bradley et al., 2012). Usual practice is to distinguish unmet ne¢
limiting fertility (i.e. absence of contraceptive use among those who wish to ha
more children) from unmet need fepacing(i.e. absence of contraceptive use amg
those who wish to postpone the next birth). The potential impact on fertilif
satisfying unmet need for limiting is probably far larger than the impact of sagjs
unmet need fospacing(Bradley et al., 2012).

The global percentage of currently married women who have unmet madahdgl
and spacing), according to recent UN estimates (Alkema et al., 2013), wa;j
percent in 2010. This is a 3.1 percentage point decline from the estimate g
percent for 1990. In 2010 among swgions consisting largely or entirely
countriesnot yet postransition, unmet need was lowest in South America
percent) and Central America (12.0 percent), and highest in Eastern, Middlg
Western Africa (26.3 percent, 26.1 percent, and 25.9 percent, respectively).
need is far more comman subSaharan Africa than in other regions, with more t}
onehalf of subSaharan African countries (28 out of 48) having more than

quarter of currently married women with unmet need. Outside of this region,
regional averages are less than 2fe@cent. But certain countries in other regiqg
also have high unmet need, including Afghanistan, Nepal, and Pakistan in Sg
Asia (29.5 percent, 26.3 percent, and 25.9 percent, respectively),-Iast@r in
Southeastern Asia (29.0 percent), and Guyana and Haiti in the Caribbean
percent and 35.5 percent, respectively). According to the UN estimates, in the
from 1990 to 2010, unmet need declined in allsegions with the notable exceptid
of Western Africa. As would be expected, variatinnrates of unintended fertility
follows the same pattern across regions and countries (Singh et al., 2010).

The relatively low levels of unmet need outside of-Salharan Africa are the resu
of substantial decline over the past few decades, as is plaidgné from the UN
estimategAlkema et al., 203) and from withincountry comparisons of successi
DHS surveyqBradley et al., 2012)It is impotant to appreciate that trends in t
prevalence of unmet need are typically not monotonically downward. Instead,
need often declines only slightly for an extended period of time, and somg
increases slightly, before experiencing a steady and marked decline (Beregadut
2012) The initial resistance to dine occurs where change in fertility preferenee
continuedon next page
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decline in the desired number of childreproceeds as rapidly (or more rapidly)
contraceptive adoption, resulting in an initial stage of fertility transitiomdushich
the fraction of women who wish to avoid pregnancy but are not using contraception
remains relatively stable over time, despite an increase in contraceptive prevalen
In fact, DHS surveys reveal that this has been a common pattern-Bakaban
Africa countries during the past tvdecades (especially in Western Africa).

Whatever the trends in unmet need, increasing contraceptive prevalence bygatisfyi
unmet need results in fertility declinegteris paribusAmong the countries with a
recent DHS, entirely (and instantaneously)meiating unmet need for limiting
would, hypothetically, reduce fertility (TFR) by onearter, with the fertility
reduction ranging from onenth in West and Central Africa, the Middle East, and
North Africa, to onehird in the Latin American and Cariban countries (Bradley e
al.,, 2012). These estimated reductions are based on the clawalryegressin
relationship between contraceptive prevalence and the TFR. Alternatively,yergplo
more sophisticated reproductive models, one can project a gradual satisfaction of
unmet need and calculate the resulting impact on both the TFR and total population
size Moreland et al(2010) performed this exercise for the developing doand
calculated that satisfaction of unmet need would result in a TFR that, as of {2050,
would fall below the UN Medium Variant projection (TFR=1.65 if unmet neef is
satisfied, as against TFR=2.05 under Medium Variant), and total population in| 2050
that waild be about 300 million smaller (5.97 billion if unmet need is satisfied, as
against 6.27 billion under the Medium Variant). That is, meeting unmet need is a
more than sufficient means of achieving the UN Medium Variant projections of
fertility and populdion size. By any calculus, the potential demograg
consequences of substantial reduction in unmet need are enqBoogsarts etla
2012; Singh and Darroch, 2012). How to achieve reduction in unmet need?
Improving access to family planning services (preferably low cost and highygjyali

is the most direct programmatic strategy, and there is little doubt that in many
settings ths has been, or could be, the key (Bongaarts et al., 28b2)eve, lack of
convenient access to quality family planning services is but one of the obstagles
contraceptive use that have been identified througtepth research on the causeg of
unmet need (Bongaarts et al., 2012; Casterline and Sinding, 2000). Other| major
obstacles include:

~—+

- Lack of knowledge of modern contraception, of where to obtain supplies, of hpw to
use contraception;

- Belief that contraceptive protection is not required (e.g. low pexdensk of
conceiving);
Health concerns, especially fear of side effects frongusimtraception but also fear
of infertility;
Opposition from husbands and other family members;
Concerns about the social and moral acceptability of practicing cepti@t

3.4 Status of Women in Family and Sciety

Karen Oppenheim Maso(i1987) describes the impact of female autonomy on the
supply of and demand for children, as well as on contraceptive uptake. She argues that
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the societal position of women is affecting all dimensions of reproductive behaviour,
including nuptiality, breastfeeding, gender preferences of children, thearadueost of
children, and the use of contraception. Many of these factors involved in fertility
decisions are closely related to female educational enrolment and attainment. Female
education ast as a driver for autonomy and changing fertility decisions. On the supply
side of fertility, education is expected to increase women’s influencdenitity
decisions and decrease the probability of an arranged marriage. Age at mandisg®e t

be higher for romantically contracted marriages. School enrolment may prevent
arranged marriage by altering women’s attitudes towards marriageelbsisnvtheir
desired family size. Furthermore, the size of dowry or other masredgeed expenses

is positively asociated with female education, so that the age of marriage increases
through the need to accumulate sufficient assets.

On the demand side of fertility, female autonomy acts through many differe
channels. For one, the existence of gender preferencedilityfbehaviour is expected
to be stronger in societies with lower female auton¢bgs Gupta et al. 2003). Thus,
son preference can be an influential driver in raising désire for another child
(Jayaraman et al. 20Q9\so, bearing children, and especially sons, is often connected
to an improved position of women in family and society. Probably one of the most
important factors relates female autonomy to the costs of children. hdedargued
that the concept of opportunity costs may not apply to women in the least developed
countries because women employed in rural, agricultural jobs often bring along thei
children or have family child care available, while domestic servants take careat
of women employed in modern sector jobs (Mason Oppenheim 1987). In light of a
globally changing environment, rapid rates of urbanization and increasing female
educational attainment, this line of argumentation will not necessarily holditime f
geneations of women in today’s highest fertility countries.

Female autonomy and gender equality are associated with a more egalitarian
husbandaife relationship. Spousal communication is often limited (ljadunola et al.
2011) with men preferring shorter birth intervals than wor(@ebreselassie & Mishra
2011) However, women with greater decision autonomy are more likely to discuss
family planning with their partners and experience higher rates of contracepti
prevalencdLink 2011). Many studies have shown that female autonomy @unchgon
translate into lower fertility rate@ejeebhoy 1995; Moursund & Kravdal 2003; Saleem
& Bobak 2005). To ensure further improvements in female autonomy and gender
equality it will be important to closhhe gender gap in educational attainment globally.

While education does not automatically guarantee an improved standing of
women visa-wis their partners and families, it can act as a mediating variable and
trigger ideational changes in the society awhele. Although a little education can
make a difference in desired family size and actual fertility outcopresiding only
primary education will not be sufficient for sustainable progress in gendety equi
(Jeffery & Basu 1996).

3.5 Economic Costs and enefits

Through the work of Easterlin and Crimmi(asterlin 1975; Easterlin 1983; Easterlin
& Crimmins 1985) fertility transition and behaviour was placed in a market context,
where children enter the model as consumption goods (Schultz 1997). They single out
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one subset of proximate determinants havingleowith deliberate fertility control
variables while deemphasizing exposure to intercourse, fecundability, oturaiti
postpartum infecundability, spontaneous intrauterine mortality, and stenigteald,

they emphasize regulation costs and demand and supply, thereby introducing links
between modernization and fertility. In their approach, all the determiasmsssumed

to work through three categories: the demand for children, the supply of children, and
the costs of fertility regulation.

Education is recognized by the two authors as the most pervasive factor
influencing fertility control behaviour, compared to other factors such asurah
residence, occupational structure, wives’ work status before marriage, innovations
public health and medical care, urbanization, and the introduction of new goods.
Education operates on all three of the intervening variables, in the following ways

(@) On the supply of children: Although education increases age at marriage,
it also breaks down traditional beke(e.g., postpartum and lactational abstinence, as
well as customs such as long duration brésestling) that increase birth spacing and
limit fertility. Education also improves health conditions by diffusing improved
knowledge, which lowers child and maternal mortality, and it leads to a higher standard
of childcare, with more emphasis on child quality than quantity.

(b) On the demand for children: Education shifts preferences away from a
large number of children and decreases the price of goods relatigbildren; it
improves the incomearning possibilities of women and thus increases the opportunity
cost of the mother’'s childearing time; it increases the relative cost of children by
reducing the possible contribution of child labour to family incomelecreases the
intensity of the desire for children (associated with “old goods”) relativeetv goods
(new life styles put forward by education). It also decreases the predeia sons over
daughters.

(c) On the costs and obstacles to contraceptige: Education increases
information about various means of fertility control, alters cultural norms opposbe
use of fertility control, and increases spousal communication.

Caldwell’'s research on “wealth flows” stresses factors affecting the akimian
children (Caldwell 1982) He argues that fertility decline began when there was a
reversal of the net flow of resources from parents to children, rather than fronerchildr
to parents. This economic change was the result of social changes that cancentrat
greater family concern on the children. Hence, it is often argued that ind@ecabof
pension systems and social security networks, heathyiving children guarantee old
age support and the wealth flow from children to parents would persist. Thus, as long a
no pension schemes are implemented, couples would not feel safe limitirfg ey
While there are discussions of whether deoly fertility is causing policymakers to
establish public pension systems or vice versa (Entwisle & Winegarden, 1&&)y
regimes in Africa differ from developed countries in their kinship systems,|socia
organization, polygyny, chilfosterng, and related characteristics, such that
conventional demographic transition theory may not apply (Lesthaeghe . 1989)
Certainly, development of social security networks and pension regimias positive
effects on old age morbidity and mortality; however, it is not clear whether such
reforms are necessary to bring down fertility in the currently Feglility countries.
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Since Gary Becker’s contributions on the tradiebetween quantity and quality
of children (Becker et al. 1960; Becker 1991), the association of the demand for
children with respect to income has been an integral part of explaining thegshiftin
demand for children with rising income. While early demographic transition theory
focused on the aggregate level of development and modernization, Becker offered a
new approach focusing on individual preferences for children. In this approach, the
utility function parents seek to maximize depends indirectly on the price of children
relative to the price of other commodities. Partly because the costsdyenralre less in
rural than in urban areas due to lower costs of food and housing, family sizealin r
areas are larger than in urban areas. As populations become richer and better,educated
positive income effects are counteracted by rising opportunity costs of womnmémgga
higher education and working in the labour market, thus raising the relative costs of
rearing children. Becker thereby relates declines in fertility to incomestigrand
especially the earning power of women.

Following Becker, economists usually argue that income and the cost of children
are the most important factors in shapiogufe fertility. A related recent contribution
hypothesizes that the changing demand for human capital in the course of
modernization and technological change has been an important cause of smaiter fam
sizes (Galor, 2001). In addition, globalization is causing high degrees of samali
in the production process, requiring a highly skilled labour force. The production of
unskilled goods is outsourced to developing countries, where, as a consequence,
incentives to educate the labour force are misaimg fertility remains at high levels
(Galor 2011). This market pressure, caused by international division of labour, is a
factor typically not accounted for in classical dgmaphic transition theory.

Differences in fertility by income are observed worldwide. While thera is
negative association for most developing countries, patternsstfaped fertility are
observed in several developed countries. Since the correlatemtucétional attainment
and income is high in general, it is hard to disentangle the effects. The educational
gradient tends to be steeper than the income gradient, and the causal mechanism of
positive and negative income effects as drivers of fertilithhécourse of demographic
transition are still disputed. The Princeton Project investigating the declinetilafy/fen
Europe emphasized the role of changing norms and values and diffusion of new ideals
rather than income as most important factors in fertility deq®eale & Watkins
1986).

3.6Other Factors

Many developing countries are facing rapid and uncontrolled urbanization.
Deforestation, droughts, population pressure, education, and poverty are among the
causes, compelling individuals search torbetter life away from rural areas. The
consequences of urbanization for fertility remain unclear. On the one handyfentili
urban areas was traditionally connected to lower levels of infant mortadigyred
fertility, and actual fertility. Indeedjealth outcomes in urban areas, even in poor urban
settlements, often indicate improvements due to upgraded infrastructure, tergamnh
sanitation(Butala et al. 2010). On the other hand, unplanned migration to urban areas
without public infrastructure and any provision of government services egllltr in
subpopulations vulnerable to infectious diseases aRtteme climatic events.
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Accordingly, informal settlements of Nairobi experience higher rates afitimhortality

than rural areafPatel & Burke 2009). Even when the cost of raising children in urban
settings is high and housing scarcity discourages couples from raisingchittndern
values and ideals may not diffuse rapidly in the poorest socioeconomic communities,
for example in the shantytowns of Africa. Future impacts of urbanization ontyertil
will thus depend strongly on political commitment of urban planning and servicing of
women and couples migrating to urban settlements.

Box 3: A Policy Rerspective

After World War 1l, government efforts in developing countrigere geared a|
reducing high mortality levelgspecially for infants and children. These efforts were
initially focused on public hygiene (e.g., sanitation and water adduction) bweédvol
later into programaimed at controlling, and sometimes eradicating, specific disgases
(e.g., smallpox).Thereafer, governments launched large immunization campajgns
(e.g., against poliomyelitis) with considerable logistical means and fyrdvels.
These programs helped to improve health outcomes and reduce mortality levels.

The survival of large numbers of people a result of sanitation and disease cortrol
accelerated the rate of demographic growth. In many developing couferidgy
levels were still high and there was no indication that they would decline in the
foreseeable future. These demographic seladted until the late 1960s and made
more compelling the need to address the issue of rapid population growth and high
fertility, particularly in Asia. Several vanguard countries, such as Jaatted
fertility reduction measures or, in the case ofidnahitiated broad family planning
programs (India prepared the first formal population policy in 195@ther
countries, mostly in Asia, launched family planning programs as well. Ititanab
know-how and funding- under what is known as tfiRopulaticn Movement helped
to expand these programs, which became better organized and widespread in
developing countries. This heralded the beginning of the worldwide contraceptive
revolution, which occurred in most regions with the exception of the least gedglo
countries (LDCs) and, in particular, s@aharan Africa. In suBaharan Africa,
political leaders deemed that socioeconomic development was the foremost.priority
As a result, these countries did not launch organized family planning programs jas had
been done in Asia, Latin America, and the Caribbean.

These family planning programs succeeded in reducing fertility levels tagctor
estimated to be between half a child and one and a half children. Hownamdy,
planning programs were not successful everywhere. In Pakistan, for instdous, |ef
to reduce fertility failed initially, whereas similar efforts succeeded ingBaesh
(which was part of Pakistan until 1971). It became clear that family plarnning
programsper sewere not sufficient to trigger felity declines and needed to he
complemented by broader interventions, such as female education and

participation in the labour force. Moreover, policymakers sometimes be
frustrated by the lack of progress of family planning programs, toxtieatethat they
resorted to coercion. This happened in India in 1B7%luring the Emergency perigd
and when China enacted the aeld policy in 1979. Concomitantly, feminists and
women groups led a growing concern about the issue of human rights

fundamental prerequisite for socioeconomic development. This reproductive [rights
continuedon next page
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movement gained pre-eminence internationally in the late 1980s and early 199(

The main paradigm shift occurred at the 1994 International Conference on Ropulati
and Development (ICPD) in Cairo, Egypt, where an agenda was crafted based on

reproductive rights and reproductive health (human rights in the area of repro

uction

had already been highlighted in the Tehran International Conference of 1968).

However, after the Cairo Conference, the contraceptive revolution lost its

nitial

momentum (this was caused in part by the success of family planning programs i
several countries, which led donors to turn to other priorities). Moreover, family

planning suffered from the vagaries @6 domestic politics (linked to the deba
about abortion), such that family planning became a contentious issue internat
and the US withdrew funding to the United Nations Population Fund (UNFPA

te
onally
). In

the early 1990s, the international community also became concerned with a host of

new issues, such as the HIV/AIDS epidemic, good governance, climateeclaaua
the food crisis. As international assistance was redirected to combatrehé ah
HIV/AIDS, family planning programs became less adequdiatgied. In addition,
the Millennium Development Goals (MDGs) adopted in 2000 did not include f4
planning (this was done only in 2005, with the addition of Target 5b to achieV\

mily
e, by

2015, universal access to reproductive health). Today, there are still about 222

million couples in need of family planning services (Guttmacher Institustimate
of 2012).

At the July 2012 London Summit on Family Planning, the international community

formally pledged to rekindle its efforts in this critical area. To timal @ number of
countries, mostly the least developed countries inSalmran Africa, need either |
trigger a fertility decline or accelerate their-going fertility declines, which havg
generally been very slow. In this respect, Western and MiddleaAfre the sub
regions where the needs are the greatest. In order to make a differenceryg
family planning will need to be complemented with-feaching interventions in th
areas of female education, female empowerment and autonomy, and
empbyment. Moreover, social norms favouring high fertility levels will need
change as well. A major additional challenge will be the coordination oLifipoH,
technical and financial, provided on the ground by a host of donors and stakeh
Finally, the development framework that will replace the MDGs after 2015 will
to highlight the need for expanded access to family planning services, eshias
an unfinished agenda.

To conclude, policy efforts in the area of population and development will need
pursued consistently and over several decades. The implementation of these
efforts cannot be accomplished without a strong commitment on the part ¢
leadership of individual countries. Several Gdharan Africa countries have ng
embarked on broad and organized family planning programs with some succ
was demonstrated recently in Rwanda. It is only by acting with a sense ofyuf
that one might hope to reach a stage of sustainable demographic growt
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3.7 The Impact of Education in the Course of Demographic Transitior- Empirical
Evidence

In the framework of the demographic transition, education received much attention
because it was found to increase the likelihood and the pace of the transition theough it
impact on both fertility and mortality. This is especially true of female educatiore
educated women are healthier and bear fewer and healthier children than women with
little or no education. In the previous sections several models have been put forward t
explain the factors through which education affects fertility behaviour.néke few
paragraphs will summarize recent empirical evidence on fertility diti@isnby
educational attainment, in a regional framework.

Since the 1970s, the commonly held view had been that increasing the education
of a population would contribute to fertility decline. This view was consistent with the
theory of demographic transition, stating that a steady decline of fertilitydviake
place with increasing levels of socioeconomic development. Cochrane (@029)
disproved this notion and found an inverted “U” shape relationship in several
developing countries, challenging the common knowledge of a uniform inverse
association between féity and education. With the advent of the World Fertility
Surveys (WFS), a largely negative association between education atity feds
confirmed. The strength of this relationship was deemed to be a function of the level of
socioeconomic developmeand cultural factor@Castro Martin 1995).

The influential paper by Castro Martin showed evidence from 26 DHSs surveys
and emphasized that “the pattern of association between education and fertibty
staic over the course of the demographic transition” and that “considerable diversity
existed in the magnitude of the gap between upper and lower educational strata and in
the strength of the association across countries”(Castro Martin.1B9&¢bhoy1995)
analysed education differentials in fertility using a large set of B&t8 and concluded
that with higher leels of education, fertility declines. Using 57 DHS datasets Bongaarts
(Bongaarts 2003Ylocumented empirical education differentials at different phases of
the fertility decline and concluded that educational differentials werginadlly larger
in countries in the earlier stages of the transition and that they were likely tomrema
when less developed countries reach the end of their transitions.

The findings presented in this section contribute to the debate and inform the
assessment of future fertility by education in different projection sicsndvnlike the
case of low fertility countries (sdgasten, Sobotka & Zeman, forthcoming)e assess
educatiorspecific fertility looking at periogpecific fertility rates. Completed fertility
has the advantage of overcoming problems caused by tempo distortions since more
educated women tend to postpone childbearing, but in dynamically changing societies it
is beneficial to capture recent trends. Due to often huge differences betdhezational
attainments of women in fertile ages compared to women with completed fertility, we
focus on period fertility rates, as completed fertility may show outdataghitudes of
education differentials in childbearing. Due to increasing education, women with at
least secondary education are becoming a less selective group as compargdars
ago.

The DHS are a unique source of detailed fertility data for many high tiertili
countries. We used the two most recent waves of the survey carried out in th®@ste 19
and 2000s, or the most recent survey only for the countries that did not have more than
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one survey after 1995, to reassess fertility differentials by educatainnaént. We
have thoroughly harmonized education to correspond to the definition adteyocies
used in the global projections (s€kamir et al. forthcomingfor the deinition of the
categories): no education (no formal schooling), incomplete primary (ISCED 1 not
completed), completed primary (ISCED 1), lower secondary (ISCED 2), upper
secondary (ISCED 3) and pestcondary (ISCED 4, 5 or @amir et al(forthcoming)
contains a more detailed look at the effort to arrive to comparable educatiooriegteg

In 26 out of 54 samples for st8aharan African countries with very low educational
attainments of women and small samples of-sesbndary educated women, it was
necessary to aggregate upper secondary and postsecondary into a singlg. categor

We havecomputed educatiegpecific TFRs for 58 countries (94 samples). High
fertility countries differ largely in terms of their fertility levels and stagdemographic
transitions. Therefore, we focus on relative fertility differentials rathen education
specific TFRs. Relative fertility indexes (RIF), used to analyse fertilitiedghtials by
education, are presented by using the group of women with-Eseendary education
(ISCED 2) as a reference category.
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Figure4. Relative fertility index by leval of education and region

The results shown in Figure 4 highlight considerable heterogeneity across TFR
levels and differentials by education categories. However some eamhpagularity can
be isolated. For instance, we find the usual negative relaipms&tween TFR and
female education, without crossovers in the education categories. We find thabh&FI t
to be more pronounced in countries that are in the middle of the demographic and
education transition as best illustrated by Latin America. The differentidks tem
narrow down only when TFR drops below four children per woman. This pattern is
caused by increased education of women and the known depressing effect of higher
education on family size. In countries where most women have very little eduaat
only very few achieve postecondary level, the differential is pronounced, but it is still
narrower than in countries where more women have at least completed upper secondar
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education(KC & Potanc¢okova 2013). This demonstrates that highly educated women
are the trendsetters in preference for smaller families.

3.8 Conclusions

The theoretical and empirical literature on the main drivers shaping futuiéyfer
suggests many factors that will potentially play a role in further fertilgglide in
today’s highfertility countries. While differences are important, all countriesl a
regions will sooner or later pass through the process of demographic transawen. H
fast they do so, how long they remain in each stage, and whether there will be major
disruptions will also depend on unpredictable shocks such as extreme climatg; event
political instability, and wars. The expert survey reported in the nextosectfers
countryspecific perspectives on future fertility declines. The arguments inuhisys
include main elements from the literature discussed here. From analysiegp#rés’
predictions about major drivers of fertility decline and their numerical estintdtes
future fertility levels, we create scenarios for projecting the demographice fof
countries from a high-fertility background.

4 Results from the Questionnare

4.1 Introduction

The High fertility module (HFM) was sent in summer 2011 as part of questionnaires on
all demographic determinants to members of IUSSP, PAA, and other professional
organizations. The module sought to collect information on numeritiahates of
expected fertility transition, as well as to identify the main underlying driokfertility
transition within dist of potential known factorslhe complete list of countries within

this categorizatioas well as countries classified as Imgvhigh fertilitycan be found in
Basten, Sobotka & Zema¢iprthcoming)

In a fird step, respondents were presented for theirssddicted country of
expertise the baseline fertility estimates for the period from 2005 to 2010,hmabby
the UN (United Nations 2011)and aked to provide estimates for TFR in 2030 and
2050 respectively, as well as an 80 percent confidence interval range. These estimates
informed the fertility scenarios, which will be outlined in the next section optpsr
In a second step, respondentgavasked to assess the impact and validity of a sample
of qualitative statements referring to expected drivers of fertility declimelly;
respondents were given the opportunity to alter their numerical estirnat2830 and
2050. The respondents coutthme other countries for which their numerical and
qualitative estimates were also valid and could provide comments on the questionnaire
or individual questions.

This section begins with an introduction to the survey design, followed by a
description of the survey respondents. We then present and analyse the qualitative
statements on expected fertility decline and show the results from th®qonase. The
last part focuses on education-related outcomes from the respondents.
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4.2 Survey Design

The high fertility module was embedded in a global survey on the future oftyfertil
mortality, and migration. A detailed description of the overall questionnaire design
be found inLutz & Skirbekk (2013) This section provides a short description of the
survey structure and indicators used to describe the results.

Each module of the survey consists of a numbeargfimentsclustered inforces
These argumentare centred on drivers of fertility decline for the countries in the high
fertility module, as identified in the literature review, and are organized wfithen
forces

e Cultural Change

e Health and Child Survival

e Status of Women

e Economic Costs and Benefits
¢ Reproductive Health

The arguments clustered inforces standing for a broader theme, aim to capture the
majority of factors/drivers influencing expected fertility transition in theirt The
drivers, acting through improvements in reproductive health, child survival, ideational
change, and economic factors are formulated in a neutral fashion. In contradbte the
fertility module, theargumentsmostly point to the direction of declining fertility.
Although there are arguably countries where fertilitystalling or increasing slightly,
there is broad scientific consensus that demographic transition is undevesmyn ¢he
highest fertility regions of Africa (see earlier literature review)thil the longterm
horizon of our projection period, all countries and-sedpons would enter fertility
transition and converge to lower levels of fertility. The formulation of thetqunssis
neutral, e.g., the argumeiore women will decide to stay unmarrieddpes not refer

to the consequences for fertilitypr make a value judgment on the outcome of such a
development. In total, 3&rgumentswere selected for the high fertility questionnaire
and grouped within five forces.

For eachargument respondents were asked to gauge its expected future likelihood,
or validity, and itsimpactpertaining to the year 2050. These are defined and interpreted
as follows:

1. Validity, ranging from O to 1, refers to the likelihood that an argument will be true.
Respondents were asked to select from five predefined responses; eacheragsons
labeled with an attached validity score. By clicking on one of the respdhselspx
was visually highlighted. An example is illustrated below:

Module: High fertility counties
Force; Economic Costs and Benefits

Argument: The participation of women in the labour force will increase

Based on your knowledge of the empirical evidence and the valdidibe reasoning involvec
and with reference to the selected country andothraod up to 2050, do you think the abgve
argument is:
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Very likely to be| More wrong| Ambivalent (0.5) | More right than| Very likely to be
wrong (0.0) than right (0.25) wrong (0.75) right (1.0)

2. Impact sometimes also callembnditional impactrepresents the hypothetical influence
on fertility if the above stated argument was true. The predefined valggiriiom-1
(strong negative effect on fertility) to 1 (strong positive effectatility).

Regardless of your answer above, if the abevargument were completely truewhat effect
would this have on future levels of cohort fertilityagountry?

Strongly Moderately None (0) Moderately Strongly
decreasing-() decreasing (0.5) increasing (0.5) | increasing (1)

3. In a last step, validity and impact were combined by multiplication to yiel@ikan)
net impact.Even though the likelihood scorea(idity) and conditional impactare
interesting results as such, the interpretation of the argument miglgecticematially
when merging the indicators. Depending on the framing of the question and the country
considered, an argument could “very likely be right”, but at the same time &
expected effect on fertility. The resulting value was presented to thendespisand
they were allowed to alter the value by repositioning the slider on a bangdrgm-1
to 1. About ten percent of respondents altered their initial judgrhients.

Based on your answers, we have calculated the overall net impact orc@ltarefertiity
on a range from1l to +1 (resulting from a multiplication of the weightsrengiaeses, henge
this is not in units ofohort fertility, but a standardized weight of impact relative to o
arguments). You may adjust this overall impact if you wish.

All indicators (mean likelihood, mean conditional impact, and mean net impact)
were calculated for each argument, as well as for selected regions and coAiitries
summary measures were calculated as simple means, without applying ipopulat
weights. Giventhe unequal distribution of population sizes across our set of high
fertility numbers, responses for a small number of countries would have
disproportionately dominated the overall results.

Aggregate arguments scorespresent the sum of net impacts for3® arguments by

each respondent. Tlemmbined net impadummarizes the net impact across selected
arguments, countries or regions. Again, the values are combined by summation and
created for separate arguments, forces or regions Numerical estima@3®and

2050 were calculated using population weights within each region.

8 A number of respondents reported that they had difficultiesingothe slider on the horizontal bar.
Other respondents misunderstood the handling and meaning of the stidetdhe values all to 0. For
these reasons the adjusted net impact was replaced by the calcalagsi(validity times conditional
impact) if values were missing or faulty.
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The next sections present the results from the experts’ assessment. \Weélstart
a description of the respondent’s background characteristics, then proceed with res
from ther qualitative statements. Finally, numerical expectations for 2030 and 2050
will be presented across regions and selected countries. A full description of the
arguments as well as the numerical estimates can be fotimel gopendix of thigpaper

4.3 Demographic Characteristics of Experts

Altogether, 140 experts completed the highility questionnaire that was sent to
members of professional organizations in 2011. Most experts provided an assessment
for one high fertility country, while two experts answered for two countries. The
responénts were allowed to provide information that could be compiled into a
demographic profile. The typical respondent was male, 42 years old and working in
academia. Sixtyine percent were male, and 31 percent were female. Most experts
were employed in acadea (56 percent), 11 percent worked in international NGOs
(Population Reference Bureau, APHRC, Futures Group, Population Council, etc.), and
the remaining 33 percent were distributed equally between national NGOs,
governments, and think tanks. There were three experts below the age of 25, with a
majority (22.6 percent) aged 35 to 45. The oldest expert was 76 years oldimetoé t

the survey.

4.3.1 Countries of Analysis

Most experts filled out the questionnaire for South Central Asian countriesBigur

Indi , with 37 experts, leads the ranking of countries analysed. While there are only 28
experts from India, nine experts originating from outside India (mastiy the United

States) filled out the questionnaire on India. Twelve more experts filhed t
guestionnaire on Nepal, 12 on Bangladesh and Pakistan, and one each on Afghanistan,
Bhutan, the Maldives and Sri Lanka. Southeast Asia is quite well covered with 14
experts on Indonesia, Malaysia, the Philippines and Vietnam.

° About 15 percentof respondents did not supply their demographic charadtsristhe percentages
presented here are based on the total of all available information within déaelegiory.

38



India
Nepal
Ghana
Nigeria
Pakistan
Bangladesh
Egypt
Uganda
Philippines

Indonesia

0 5 10 15 20 25 30 35 40

Figure5. Number (and sire) of experts for the top countries of analysis

In Africa, we received 16 expert judgments for eight distinct countries terfBas
Africa: Ethiopia, Kenya, Malawi, Mozambique, Rwanda, Tanzania, Uganda, and
Zambia. Most respondents on Western Africa are experts on Ghana (12) and Niger
(7), and fewer rgponded for Burkina Faso, Mali, Niger, and Senegal. Out of seven
experts on Northern Africa, five are on Egypt, and one each on Sudan and Morocco.
The coverage on Southern Africa (4) is poor, with only two experts completing the
questionnaire on South Africa, one on Lesotho and one on Botswana.

The Latin American and Caribbean region where few countries with a high
fertility remain is underrepresented, as only eight experts filled theiouesire: Haiti
(1), Panama (1), Bolivia (1), Ecuador (1), Peru (1), Suriname (2) and Venezuela (2).
Similarly, there was only one expert for Oceania, on Papua New Guinea. égesesr
are not represented by a large enough number of experts to derivecalgtistliable
conclusions.

4.4Forces

Before analysing the selts in more detail, Table 1 summarizes the main findings
across forces. “Mean weight” describes the weight of each force relative to the other
forces. The sum of mean weights across clusters is 1. Even though the exglesdize

the force, “Economic & and benefit” as the most powerful driver for shaping future
fertility (0.24), the overall difference in term of weight between the wdiffeforces is
small, with the “health and child survival” and “Reproductive Health” forces sgorin
lowest, relativeto the other forces (0.17). All forces seemed of equal importance to the
experts, even when investigating regions separately.
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Tablel. Main findings across forces

mean . . conditional .
. likelihood . net impact
force weight of impact on i
score o on fertility
force fe rtility
1. Cuttural change in ideal family size (CULTURAL)O0.19 0.64 -0.35 -0.22
2. Health and child survival (HEALTH) 0.17 0.80 -0.39 -0.28
3. Status of women in family and society (STATUS)0.22 0.78 -0.47 -0.32
4. Economic cost and benefit (COST) 0.24 0.76 -0.41 -0.28
5. Reproductive Health (RP HEALTH) 0.17 0.57 -0.30 -0.22

Averaging the expert likelihood scores across countries, théimgsmean likelihood

score is presented here. It can be interpreted as the predicted “degree of truth”, or how
likely it is that the suggested statement will come true. For high fertility countrees, th
experts valued arguments in the second force, “Health and child survival”, as most
likely to come true, whereas this force was evaluated lowest in the relativeangso
across clusters. Experts believing in improvements in health and child survival (most
arguments were formulated positively), regardless of rapidly decreasiitityfevould

be an extreme interpretation of the phenomenon. The lowest likelihood score was
attributed to the “reproductive health” force, which results as well in the fowes
“conditional impact on fertility”.

On the contrary, théconditional impact on fertility” is highest for the force
related to the “Status of women in family and society”. Thus, experts extp@ages in
female status to have potentially the strongest depressing effects on fertility
Multiplying the “likelihood score” with the “conditional impact” on fertility yields the
“net impact on fertility”. Hence, by generating the product of the likelihood ovante
with its impact, we derive a combined measure of expected changes in fertility,
weighted by its expectethances to come true. The “net impact” on fertility shows that
the status of women is thought to have the largest depressing effect dg.fertil

Overall the different scores calculated for the forces reinforce the first
impression that the experts tend to think that no one force could be responsible for a
decline in fertility, but rather a balanced mixture of all forces, with one femerging
occasionally as slightly more important, but not substantially so. That is why it is
interesting to identify @eneral trend in the expert’'s evaluations and more informative
to investigate individual argument scores rather than summary measuies facces.
Single arguments within forces could drive average net impact scoreslop/ioy even
if the other arguments show strong overall effects. This is discussed in thect®xi.s

4.5 Analysis of Likelihood fores

Table 2 displays the arguments resulting in the highest and lowest likelihood scores,
independent of the expected net impact on fertility shown inr&guFor the experts,
these statements are very likely to come true (or most likely to be wreggydtess of

their effect on fertility. Most arguments were phrased positively, meathiag the
general indicators of development, health, supply of contraceptives, etc. would improve
As a consequence, there are few arguments with low likelihood scores.
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The experts seem to agree with the theory developed in part B about the main
drivers of fertility decline in developing countries: female education,nizbion, and
the costs of raising children. The experts assigned the highest likelihood to the
argument, “Female educational enrolment rates will increase”. A second argument,
connected to the force on female status in family and society, “The age afdirsiga
will continue to increase”, is among the top five arguments most likely tgbe Also
top ranked are two arguments relating to economic cost and benefit. These arguments
state that the cost of raising children in urban settings will increagepaents put
increasing value on good education of their children. There is a strong belief among
experts that education not only plays a major role in further developments,dtltadls
governments will be committed to further invest and improve eunedtsystems.

Table2. Details about the five arguments most likely to be right and most likely to be
wrong

- conditional . mean
likelihood net impact .
force argument impact on . weight of
score . on fertility
fe rtility force
Most likely to be right
Status Female educational enrolment rates wil increase 0.91 058 045 0.2
Cost The cost of raising children in urban settings \
increase 0.88 -0.55 -0.41 0.2
Cost Parents put increasing value on good educat
of their children 0.88 -0.52 -0.38 0.2
The age at first marriage wil continue to
Status .
increase 0.87 -0.55 -0.40 0.2
Health Parents wil expect that most of their chidren
survive to adulthood 0.86 -0.38 -0.29 0.1
Most likely to be wrong
Status More women will decide to stay unmarried 0.56 -0.36 019 0.2
Cultural Childlessness will become socially acceptable 0.52 0.35 015 01
RP Health Tradlt.lonal method; of family planning will
remain/become widespread 0.42 -0.13 -0.09 0.1
Cuttural Religions and religious beliefs will become mo
important for fertility decisions 0.34 0.02 -0.01 0.1
RP Health Mc_)d.ern con_tr_aceptlon will be banned for
religious, political or other reasons 0.14 0.18 -0.01 0.1

Further arguments with high likelihood scores are linked to health, including
birth spacing, decreasing infant mortalégd improved access to sanitation and health
care. There is little disagreement on the positive development of healthl feletiars.
With regard to reproductive health, experts are convinced that the availabititydern
family planning services wilignificantly increase and do not foresee a ban of modern
contraception for religious, political or other reasons.

There is some disagreement relating to cultural factors. Most experts have
positive expectations for the further adoption of modern coritaes and increased
autonomy of couples in fertility decisions. Also, relatively few expédbeve that
religions and religious beliefs will become more important for those makittyer
decisions (0.34). Nonetheless, the disagreement with the statement is not assstoong
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banning modern contraceptives. The value lies between “more likely to be wrong than
right” and “ambivalent”.

4.6 Analysis of Net Impact 8ores

The next sections of thisapershow global results as well as results for-Saharan
Africa and SoutkCentral Asia. The majority of respondents (114) picked a country
within these regions. Thus, due to low number of respondents, we do not specifically
refer to countries outside of these two regions. Figure 6 displays the net impastafcor

all arguments across forces for all countries. Results for Soerkral Asia and sub
Saharan Africa are labeled with markers.

As discussed earlier, since fertility is expected to decline, moss@h were
framed positively, such that net impact scores for all arguments acrossuailieD
were negative, implying fertility decline. The experts expect effects to gerléor
countries in sutbaharan Africa than for regions in soatmtral Asia, because starting
values of fertility are higher in Africaln fact, as shown in Figure 6, almost all net
impact scores were larger in s8hharan Africa than in Soutentral Asia. However,
in four of the 30 arguments in the questionnaire, the expectaeapatt on fertility was
larger in the Asian than in the African stdgion. The argument on ‘son preference’ is
particularly interesting: although the effects were expected to have acsighimpact
on fertility decline in both regions, the effect imush Central Asia was particularly
large, relative to the other arguments. In contrast, the argument was not ranked very
highly in comparison with the other arguments in Salivaran Africa.

Not surprisingly and consistent with the high likelihood showthe previous
section, Figure 6 shows that three out of five arguments with strongest depressing
impact on fertility belong to the third force, related to the status and autonomy of
women. Increasing female educational enrolment is ranked first 2i{Eghdincreasing
age at first marriage (HF8) and the participation of women in the labour force (BF3-
are ranked fourth and fifth. Arguments related to women’s status with the lowest net
impact on fertility are arranged marriage (HEB3and an increasing afe of unmarried
women (HF36). Bearing in mind that arranged marriage is still an important factor in
nuptiality, especially in South Asia, other forces are considered more anpdor
immediate changes in fertility behaviour.

Furthermore, the arguments the cost of raising children in urban settings
(HF4-4) belong to the set of most important drivers of fertility decline. Urbanizasion a
driver of fertility decline is at the root of modern demographic transition thead/the
experts identify it as a driving factor for fertility transition in our high fertisiyt
sample. The arguments relating to female employment-@jhd the closing gender
gap in educational enrolment (HBJ} were also assigned high net impact scores. As
mentioned earlier, theelief in establishing public pension funds and social security
systems is weak (HF#). The experts do not expect large impacts of decreasing
prevalence of child labour on fertility behaviour.

Almost uniformly, experts worldwide think that improving asseto family
planning services (HFR) is one of the most important drivers of fertility decline.
Rather than switching from modern means of contraception to traditional methods to
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escape potential side effects, the experts expect the development abdtidistiof
modern contraceptives without side effects.

The experts are strongly convinced that individualism will gain momentum and
thus decisions about family size will increasingly be made by couples thesseith
less pressure from members of theeexted family or the community (HFD). The
argument with the largest expected impact on fertility, however, refensniaishing
negative attitudes towards contraception (¥hyl Given current high educational
differentials in desired family size, argunté#F1-7 relates to a decreasing educational
gradient as demographic transition progresses. The experts rank this argurdent thi
its expected likelihood and net impact on fertility across all arguments on rgangi
family size ideals

The resulting soresom the HEALTH cluster are relatively homogenous. While
the experts assign the smallest likelihood to a lower percentage of teengugnpies
(HF2-1), the lowest net impact on fertility is expected to result from improved access to
health care and saatton for mothers and their children (HE2 The highest net
impact on fertility is expected to arise from increasing birth intervals {4jF2

The two least important factors for fertility decline are, as already idehtifie
the likelihood ratings, redions and religious beliefs for fertility decisions (HEX and
banning modern contraception for religious or other reasons-BiiH5ven though the
experts assign a positive conditional impact to these arguments, the overall meismpa
negligible.

Two arguments related to economic cost and benefits are ranked among the
arguments with the weakest impact on shaping future fertility. They arenidgcl
prevalence of child labour (HF8), and pension funds and social security systems
replacing family supgrt in old age (HF4.). Neither of those factors is expected to have
significant impact on fertility. The experts assign low likelihoods, as well as low
conditional impacts, to both arguments. This result is remarkable, for while ghesex
strongly belige in further improvements of educational systems, female autonomy and
improving supply and acceptance of modern contraceptives, there is liigé ibhe
changing policies against child labour or policies establishing social sesystems.
Even if there was a significant likelihood of changing systems, the expsigna
relatively low impact on fertility to the arguments.
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4.7 Regional Dfferences

Given the current high levels of fertility, compared to most countries outside of these
two regions, the countries find themselves at very different stages of demographi
transition. As a result, expected fertility declines might be caused by distinct
mechanismghat vary regionally. Tables 3 artlist the arguments with highest net
impact on fertility in and outside stfhaharan Africa. The average level of net impact
scores is lowest in seBaharan Africa. Assuming a negative relationship between net
impact scores and the expected fertility deciméfrica, the experts thus predict larger
decreases of fertility in suBaharan Africa than in the other high fertility countries by
2050. This is consistent with demographic transition theory, which holds that higher
rates of decrease are expected Hiegastages of fertility transition than in later phases.

In subSaharan Africa, two out of three highest ranked arguments concern
education. Experts are confident about subsequent improvements in female enrolment
and parents’ educational investment ieitloffspring. These measures are expected to
have strong impacts on future fertility. The argument on increasing lalitylaof
modern contraception also shows up consistently atop rankings by country or region.
The experts have strong beliefs in future investments and government commitment in
satisfying the unmet need for family planning. Easing the access andvingpthe
supply of modern contraception tops the agenda of many development agencies (see e.g
Gates foundation).

Interestingly, the expertassigned the argument on increasing costs of raising
children in urban settings the largest net impact score. Further increagsgofa
urbanization in many Asian countries (i.e. Bangladesh, India) put pressure on
governments with regards to urban planning, with rapidly growing foitiga leading
to housing shortages and growing urban slums. It can be argued th&algrdan
African countries are not yet at this stage of development. While Africase al
experiencing rapid rates of urbanization, inda$itation and educational systems are
far more developed in Asia and certainly Latin America countries.

Outside of sukBaharan countries, the experts assign the second largest weight to
the depressing effect of increasing female labour participationrblityfelt has been
shown that women employed in poorly paid agricultural work are often able to bring
along their children, and that the positive income effect of female employment
outweighs the negative effect of higher opportunity costs. In contrastofoen in the
industrial sector, rising opportunity costs dominate the income effect, arehsimy
proportions of women in the labour force have depressing effects on aggregatte fertil

However, even with differences in the ranking of arguments across cowamities
regions, there is a high degree of homogeneity in the experts’ judgment \a&ntele
determinants of future fertility. The magnitude of expected future changestility
vary by the level of current fertility, with experts predicting &argegative effects on
fertility for still very high fertility countries, and smaller decreasescfmuntries in the
middle of demographic transition. Apart from the several questions on the impact of
religious beliefs on family size norms and banning modern contraception, all arguments
were considered more or less relevant for shaping future fertility. The gxphmiost
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uniformly, believe in the path suggested by demographic transition theory. Acdprding
there is no reason to assume on this basis thababaran Africa will enter or remain in
a phase of stalling fertility. Expected improvements in health, female automonmys
and values, and their impact on fertility were largest in this region.

Table3. Three arguments with highest net impact otilitgrin sub-Saharan Africa

net I conditional
. likelihood .
force argume nt impact on score impact on
fe rtility fe rtility
Status Female educational enrolment rates will increase  -0.65 0.92 -0.74
Cost Parents_ put increasing value on good education ¢ 053 0.88 -0.63
their children
RP Health The availability of modern family planning services 052 0.82 -0.67

will significantly increase

Table4. Three arguments with highest impact on fertility outside ofSalaran Africa

. S conditional
net impact likelihood
force argume nt " impact on
on fertility score .
fe rtility
Cost The cost of raising children in urban settings wil increase -0.40 0.90 -0.54
Status The participation of women in the labour force will 0.37 0.86 051
increase
RP Healt The availabilty of modern family planning services will 0.37 0.82 -0.53

significantly increase

4.8 Numerical Estimates®

This section assesses the numerical estimates of fdeiligys predicted by the experts.
Given the current level of fertility, the experts were asked to providedacpoa for
2030 and 2050 for their country of choice. Figure 7 shows populagoghted
numerical predictions of the total fertility rate in 208nd 2050 for all experts. Data for
2010 represent UN 2010 period estimates for 2005-2010.

Across all countries in the expert sample in-Salhvaran Africa, experts predict
average fertility to decline to 5.2 in 20@910 to 3.8 in 2030. By 2050 they ekpé¢he
total fertility rate to reach a value of 3.2.

Due to the high population weight of India, the numerical predictions in South
Central Asia are biased towards the Indian experts. By 2050, fertility istedp®e fall
from a total fertility rate of @, by almost one child, to 2.0. While we observe a large
range of fertility outcomes (Afghanistan 202610: 6.3; Maldives 2002010: 1.8) in

% The following section exclusively deals withoint estimates derived from the high fertility
questionnaires. Minima and maxima were discartetause of technical problems reported by
respondents using Internet Explorer
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the base year, all experts expect fertility to drop significantly, includintpday’s
highest fertility countes (Afghanistan 2030: 4; 2050: 1.9).
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Figure7. Population weighted numerical predictions of total fertility rate in 2030 and
2050 for all experts and 2010 estimated TFR, S@shtral Asia and suBaharan
Africa

India is by far the most populous country in the-sample of high fertility
countries. Its development is crucial to world population growth. After dropping
unreasonable respon$efrom the numerical estimates, 30 experts remain from India.
The mean value of TFR predicted for 2030 and 2050 is 2.1 andek@ectively.
However, Figure 8a shows that the experts’ opinions on India’s future are quite widely
distributed. The values for 2030 range from 1.5 to 2.5 in 2030, and 1.05 to 2.45 in 2050.

While Ghana cannot be compared to India in its contribution to world population
growth, it is the country with the largest number of expert predictions kSahhran
Africa (n=10 after cleaning). Experts for Ghana provide a wide range of estinvdtes
the minimum and maximum estimates varying importantly (see 4.8b). The numerical
estimates from India and Ghana underline the necessity of having large erpagh e
samples for using expert predictions in the assumytiaking process. Country
specific precttions originating from a small number of source experts should be
evaluated with a higher degree of uncertainty when making fertility sceneoiopared
to countries with many experts.

11 See footnote 9.
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Figure8a, b. Numerical estimates by experts for 2030 and Z8B8na and India

Even though we only show a selected -sab of numerical predictions, the
general tendency is clear: there is little to no disagreement about the dovirema of
fertility. With few exceptions, the experts predict fertility to decline, togher degree
in yet very high fertility regions (suBaharan Africa), and to a smaller degree in regions
that are further along in the process of demographic transition (Latin éapefihe
experts, on average, follow the stereotypical descent of a country intyferéhsition.

While there are more pessimistic experts for several countries iSahdran Africa

(see Burkina Faso, Mozambique, Niger) than for others (see Ethiopia, Ghana, Senegal),
the number of experts predicting relatively slow/fast fertility decl;xé¢oo small to
automatically assume slow descents for a given country or region.

5 High Fertility A ssumptions

5.1Introduction

Policy makers, NGOs and the informed public make frequent use of future population
scenarios produced by demographers. Conventional methods of projecting future
trajectories are based upon the judgments of few experts, sometimes supptirted by
series, logistic regressions and other models. The IIASA/Oxford sdmased World
Population Projections are an attempt to overcbmgations of standard assumption
making by soliciting the views of a large number of experts and then having a group of
metaexpert reflect on the questionnaire results, and combining those expert opinions
with a theoretical model, as well as data oantoy-specific historical fertility declines.

This section discusses the assumptitaking process for countries in today’s high
fertility world.
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5.2Results from the Metaexpert Meeting

The metaexpert meeting on high fertility took place in Dhulikhel, Nepal, from
November 79, 20112 After considering results of the expert questionnaire, the-meta
experts held a general discussion to identify the most important drivers lafyférhey
designed high and low fertility storylines for three major regiphisica, Asia, the
Middle East and North Africa, see b@y. Assuming a pessimistic or optimistic level of
development, these storylines picture potential fertility outcomes in the tigspec
regions. After creating the storylines, the experts discussedtrgepecific fertility
futures.

5.2.1 Main Drivers of Fertility and Country Specific Meta-expertise

While the expansion of education could be the main driver of fertility decline iy man
countries (as seen in Singapore and South Korea) and a necesaditjon for
changing fertility norms and behaviours, the experts argued that it mightenot b
sufficient under certain fertility regimes and given other socioeconomic wmorglit
While many subSaharan countries have promoted education, especially edugats

and women (Ethiopia, Ghana), variation in the quality of education remains large
Furthermore, it has been shown that education does not necessarily (as ia) \egdri

to upward mobility. Despite ambitious education policies in such counsiéeaya,
economic development is lagging lags behind, resulting in high levels of
unemployment. In Egypt, despite increasing education of younger cohorts,
unemployment is high and the share of women participating in the labour force remains
low. In India, educationspecific fertility rates declined uniformly in the past; however,
more recently, the most rapid decline has been occurring among the low educated,
whose fertility is converging to the level of their highly educated countsrgakistan

is following the trend in India, with further declines in fertility expectedPagistan
continues its substantial increase in education investments. In-Ssiathdespite a
declining quality of education and decelerating economic growth in thepthds,

overdl labour force participation by women is relatively high, compared to women in
India or Pakistan. As a result, it is likely that fertility will further decreasedonesia

and the Philippines. Similarly to Egypt or Kenya, economic progress is noeginge

at the same pace as improvements in education, and labour markets cannot fully absorb
young, weltleducated cohorts. Nonetheless, fertility ideals seem to continue decreasing,
in spite of, or even because of economic uncertainty.

Political commitment is a crucial factor in demographic transition and fertility
decline (for example, contraceptive prevalence and program efforts in Besiglad
Such commitment will be a key element, especially in-Sabaran Africa where
accelerated fertility decline coultbe foreseen, if governments and international
organizations commit more resources to family planning programs. In tleeotas

12 Experts attending the meetingvere: MohammadJalal AbbasiShavazi (Australian National
University), Youssef Courbage (Institute National d'EtuBésnographiques), K.S. James (Institute for
Social and Economic Change, Bangalore), Gavin Jones (Asia Researehelnstitional University of
Singapore), John F. May (World Bank), Vinod Mishra (United Nations Papul&tvision),and Bruno
Schoumaker (Université &holique de Louvain). The meeting was moderated by five researchers fro
the Wittgenstein Centre: Bill Butz, Regina Fuchs, Anne Goujon, Samir kdC\Waplfgang Lutz.
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Rwanda, Niger, Ethiopia, and Madagascar, contraceptive prevalence rates have
increased recently as a consequence of politicarteffin contrast, in the Western
African countries of Nigeria, Niger, Senegal, Chad, and Mali, political commitioe
family planning is weak and, as a result, contraceptive prevalence and infant/child
mortality are high. In the higfertility regions of Nigeria, contraceptive prevalence
rates are extremely low and only increasing very slowly. The sartreeisof other
indicators such as infant and child mortality rates, which suggests thbiyfes not

going to experience a major decline in the foreseeable future, given khef lsugpport

from governments in the region for family planning and/or socioeconomic develbpme
While important steps were made to bring down infant and child morality in Ningger,
recurrence of a food crisis could counter the current efforts to reduce IMRWIRd C

Ghana serves as a positive roledel for West Africa, having experienced
income growth and fertility decline in the last decade. Its fertility rate isct@g to
decline more rapidly than in most other countries in the region. However, theyfertili
decline and related family planning efforts in Ghana have relied to a certain axtent o
abortion more than adoption of contraception. In Ghana, as well as in many other
African countries, patterns of contraceptive use aisconnected from fertility
behaviour, since large proportions of men are living abroad and women are therefore
not exposed to pregnancy.

Political commitment in East Africa is framed by opposites. In Ethiopia there is
serious commitment to family plaimg and many volunteers promoting contraception
across the country. The reverse is true in Uganda, where the current leadership
pushing prenatalist policies that experts expect will slow the fertility decline that has
been underway. The situation in Egypt is ambiguous, withnptalist attitudes
prevalent among the population and the authorities. The importance of the Muslim
Brotherhood could impede progress in fertility decline since the organizatare isf
the providers of social services and anages early marriage and large families

Many states of India, including the most fertile (Uttar Pradesh, Bihar, and
Punjab), have low fertility in urban areas (1.3 children in Calcutta) and shomgstr
declines that point to further declines in many estatwhere fertility is still high.
Although political commitment to family planning is strong, norms and marriage
patterns change slowly, and it is unlikely that fertility will fall below 2.0 chiidire
India in the near future. Even in Bangladesh where family planning progranasrgre
strong, there are still large pockets of high fertility in slums and in some remoés plac
with few services. Other indicators, such as age at first marwagg|6w) and abortion
rates (very high), could also have an biting impact on further rapid fertility decline.
Thus, uncertainty is larger in India because the country could either go downsthe Ea
Asian road of rapid fertility decline or else pursue a different path. Publaitiamily
planning has been very aatiand successful in Nepal, similar to programs carried out
in Bangladesh. However, improvements in reproductive health are lagging behind the
family planning efforts as shown by infant and child mortality indicatotso,Athe
single mean age at marriaigestill very low (about 18 years). In nearby Pakistan, levels
of education and contraceptive prevalence are low and unlike in Nepal, there is litt
support for family planning.

In Indonesia, signs seem to point to a decline in fertility rather thahefigtall
or increase. Increasing postponement of fertility, decreasing rateseastfeeding,
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increasing divorce rates and a rising share of the better educated are underway.
Nonetheless, religiosity is high and people have conservative views aboly, fami
contrasting with high labour force participation by women. Hence, there ammseas
believe that Indonesia will follow the Indian example of fertility decline.the
Philippines there is strong political will to bring fertility down, and the tranél

impact of religiosity on fertility is weakening. Still, there are considerhlgi rates of

unmet needs in the women’s health field, and the supply of contraceptives is
unsatisfactory. Given the political commitment in the Philippines, however, fersility
likely to decrease even further.

The importance of politically motivated fertility, especially in the Middle East,
should not be underestimated, as shown in Syria, Palestine, Israel, and potentially
Egypt, Algeria, and Tunisia. Rather than stog fertility decline, secalled “war
fertility” is most likely to slow down the fertility decline. For example, the main
obstacles to a fast decline in Nigeria are related to a widespread practice nélregio
fertility behaviours that are connected to ethnic and religious €lifées that maintain
high fertility. Also, Yemen is divided politically, regionally, and ethnicaligas one of
the few countries where consanguinity (or kinship) increased across gamerdtne
commitment to progress toward lenng fertility seems very low at the societal and
governmental level.

Outmigration of an active labour force is an important factor in the Philippines,
as there are large migration streams to Western Asia and Europe. IniNpabl and
international nygration plays a role in fertility and should be kept in mind in any
analysis of fertility rates. The dominant trait of demographic changescant years had
been streams of people moving out of the hills and mountains to live in the valleys and
plains. For those migrating out of Nepal, the movement has been predominantly to the
Gulf states and India. Remittances are very high anduatdor a quarter of the GDP.
Urbanization rates have been steadily increasing (currently above Bhtpencd urban
fertility is very low, with a TFR of 1.6. The situation is comparable to Ethiopia, where
population pressure on the highlands pushes urbanization and constrains fertility. In
Ethiopia’s urban settings, fertility is already below replacement level. Téssyres
from a growing population can also be observed in Egypt, where the country faces acute
shortages of both land and water. However, Egypt has managed to increase arable land
in the desert along the Nile River. Despite the trends in Egypt, however, ¢hef rol
population pressures should not be overestimated in their importance for fertility
decline. Countries like Java, Bangladesh, and North Vietnam face population ggessur
similar to Egypt, yet have been successful at reducing fertility rates.

Having idenified education, overall political commitment, and politically
motivated fertility programs as key forces in further fertility decline,ax$eers must
also consider other norms, values, and events when analysing fertility. Among these ar
ethnic diversity, kinship systems, globalization, national and internationaliatenfl
population pressure, poverty, economic development and investments in health. While
demographic transition follows similar patterns across world regions, mostiesuntr
Asia find hemselves at levels of fertility very different from the majority of countries in
subSaharan Africa. With few exceptions, demographic transition in South Asialis wel
ahead of economic development in <tdtharan Africa, especially West Africa. Kinship
sydems, strong preferences for large families, HIV/Aids, weak governmaedtgthnic
conflicts are some of the factors that explain differences in fertility and trex spf
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fertility decline within and across these two regions. The following paragr&elth s

potential demographic futures with low and high fertility, respectively, faa,Athe
Middle East, North Africa, and subaharan Africa.

Box 4. Story Lines for World Regions by Meta-experts
Asia

High Fertility Storyline Cultural/familial/gendenorms remain unchanged, with the
norm of low age at marriage persisting and divorce and remarriage remaigigly lar

unacceptable. The desired number of children remains high, and access to
planning information and services remain stagnant-n@tdist religious/ethnic
ideologies persist. Religious and political leaders play an essential rokeserpng
traditional societal regimes. Female education and labour force participttgrate,
as well as improvements in health care and child survival.

Low Fertility Storyline: The region witnesses rapid changes in cultiamalijial, and
gender norms. Values are in place that include marriage choice, individuahsi
gender empowerment. Provision of safe, effective, affordable, and acce
methods of family planning becomes universal. Secularization and declin
religiosity weakens proatalist attitudes and reduces the influence of religious

-

family

and

political leaders. Universal secondary education for females and rapid increase in
opportunities forgainful employment empowers women to participate fully in the

economy. Health care expands rapidly and child survival increases significantly
Middle East and North Africa

High Fertility Storyline: The increasing influence of cultural and political nifiesr
slows the process of fertility decline. This trend is exacerbated lgyoredipolitical

agendas, explicit or hidden. Slowing international migration to the Western yorld

and/or increasing migration to more conservative settings slow the paesildly

decline. Oitbased economies reduce the individual costs of having children and thus

maintain higher levels of fertility.

Low Fertility Storyline Increasing educational levels, particularly for wom|
combined with increasing urbanization, raises the status of women, the ¢
children, and the desirability and necessity of having jobs prior to marriadg
childbearing. Simultaneous globalization leads to ideational change, incl
smaller family size. International migration to modern countrieselarates thig
process.

Africa

High Fertility Storyline: Progress in education is slow and there is little spil
from high to low socieeconomic strata. There is no progress in gender ined

Weak governance and social conflicts result in slowtheaiprovements and little

progress in delivery and access to family planning services. Governments
commit to fertility reduction. Inevitable globalization and the negative cuesees
of population growth mean there is less available land. Thé& reshe slow onset o
fertility decline in most of the densely populated areas.

Low Fertility Storyline Strong political efforts raise education and increase s
mobility. The impact of education increases and leads to further ferglhyction.
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Sex education becomes part of the school curriculum and adolescent pregr
become rare. Women become increasingly autonomous. Governments arq
committed to reducing family size, and the countries witness rapid improvements in
the provision of healtland family planning services. Awareness is raised thrqugh
media campaigns advocating for small families, as well as public debates, and
advertisements for condoms and contraceptive use. The secondary effects of AIDS
campaigns that urge condom use ande'sax” thinking, lead to an increasing use| of
contraceptives. Strong interaction with the more developed world, incl
international migration, reinforces and spreads ideational change.

5.3 Fertility Scenarios: Data and Methods

Our assumptiomaking process consists of a thetage modeling approach. First, we
estimate a model using a country’s level and decrease of fertility during tHevdas
year period. Second, we estimate the expedecrease of fertility, employing
information gathered in the questionnaire. And third, numerical point estimates,
supplied by the metaxperts, are utilized to estimate future fertility decline. Combining
information from three different sources, fromatjtatively very different sets of data,

we are able to provide a new set of fertility assumptions to feed into the /OA&z#d
education projections.

5.3.1 Modd 1: Historical Analogy

While countries experience fertility declines at many different pauaterns of fertility
decline had been generalized extensively in the demographic transition lit¢katlre
1996; Dyson 2010b)n early stages of fertility transition, due to improvements in child
mortality, patterns of breastfeeding, improvements in fecundity and othtarda
fertility tends to increase moderately before couples anticipate the incréasiltig and
survival of their offspring. Women with higher average education generallasact
forerunners, as formal schooling pushes advancements in female and child health and
new norms regarding family size emerge. The early stdgkertlity transition is
followed by a period of rapid fertility decline, which tends to slow beferélity
reaches replacement level. Exploring historical data broadly confirms this ove
simplified description of phases in fertility transition. Howeveariation across
countries in the original level of fertility, the speed of transition, and the durasigeds

in each phase of transition, is enormous. Couspgcific characteristics determine
patterns in demographic transition, including politicammitment to family planning,
changes in educational systems, economic performance, fertility preferencake fem
autonomy, gender equity; old age security, and kinship systems. Nonetheless, cross
country similarities dominate cressuntry variation, so it is advantageous to learn
from the past experiences of countries that have already gone through demwogra
transition.

Employing past levels and decreases of fertility across countries, wopev
model of historical analogy. The overarching idea lbarsummarized as follows: Take
a country’s level and decrease of fertility in the pagear interval and compare it to all
countries that have undergone similar levels and decreases of fertility irrithek gpeCE
1970. Since greater access to and adoption of modern means of contraception, as well as
family planning programs, were limited across many world regions ipehed before
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1970 Freedman and Berelson, 197%e disregard earlier records. We are aware of the
argument that the world today, with its political systems, mortality and marbidit
influenced by HIV/Aids, globalization, and the emergence of family planning, ban’t
compared to circumstances in 1970.ligitag information across a timleorizon of 40
years might not be the optimal way to learn from past experience; however, deddeci
in favour of drawing from a larger set of countries going through a similar groaes
compared to shortening the time-horizon or even dropping historical observations.

Historical timeseries were taken from United Nations World Population
Prospects, 201Q0JN, 2011. Employing total fertility estimates forgear intervals, we
generate percentage changes in fertility decline for adjacent periods.réddietqul
percentage change of fertility for counidyin projection period1 can be described as
the median percentage decrease of all countriesany period.

TFRi1t1 —TFRij 11 TFRjs — TFR]-,S_1>
TFRi111 TFR; sy

%ATFR;1 11 = = Median(

vVi+il,j=1,.,ns=1,...,n

S.t.0.9 XTFRjy 411, > TFRj s < 11X TFR;j 411,

TFRjs_1 — TFR;s_;
TFR;s_,

%ATFR;; 11—1 — 0.05 > ( ) < %ATFR;; ¢1-1 + 0.05

where

Jj = Af ghanistan, Albania, ..., Zimbabwe=
= all countries where UN POP provides historical estimates,

s = (1970 — 1975), (1975 — 1980), ..., (2005 — 2010)
il = Afghanistan,i2 = Algeria, ...,in = Zimbabwe == set of high fertility countries
t1 = (2010 — 2015),t2 = (2015 — 2020), ..., tn = (2095 — 2100)

The first constraint above guarantees that a country’s predicted decrease of
fertility is exclusively compared to countries that have experienced &asiewel of
fertility (+/- 10 percent) at any period Yhe second constraint refers to considering
only countries that were exposed to comparable decreases in fertHity [f&fcentage
points) in period y. By restricting the set of countries used for predictionsutasatf
countries with similar levednd decrease of fertility, we hope to achieve a sufficiently
high degree of commonalities relative to countries from which we “borrow” pge
fertility decrease. Defining the interval of-+10 percent of a country’s fertility level
was chosen after ogparing current fertility estimates of different sources (UN vs.
Population Reference Bureau (PRB) 2010). Differences in 2010 account for an average
of seven percent across our set of high fertility countries and can be aashkh
percent (for Western Sahara). Choosing flercentage points for the second constraint
in comparing past percentage decrease arose as aoffabetween ensuring a
sufficiently large number of countries to borrow from, and a constraint stacigh to
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be binding.. In the first projection period, the average number of countries for
estimating fertility decline in each country is almost 83. By 2100 the number drops to
23. If a country fulfilled both constraints in several periods, we took the aearease
across periods to amb overrepresentation of individual countries. The prediction is
repeated stepwise for each period until 2100.

5.3.2 Moddl 2: Questionnaire Results

Having received 140 responses to the Hagtility module in the expert questionnaire,

we developed a model that translates responses from arguments to respectiveichanges
fertility. Respondents were invited to evaluate the arguments toward 2050.cAbekds

in Basten et al(2013) responses from the experts are weighted by their validity and
summed up to an aggregate argument score for each expert. Also, experts viere aske
provide numerical estimates for their country of choice in 2030 and 2050. The
construction of the arguments allows drawing a positive association between the
expected decrease in fertility and the value of the aggregate argumentiscother
words, the lower the aggregate argument score (AGGSCORE), the stronger the
expected decrease in fertility.

For modeling the expected relative decrease in fertility, we calculated the
median response across experts p within each country i. Countries with muijpipiese
enter the regression with a weight which represents theumber of experts available
in the respective country. The regression is estimated using STATA 12, using the
“analytic” weights function, where the variance is assumed te*jp@;, meaning that
the weight is inversely related to the variance of itie observation. Using the
“analytic” weights function is a common method to overcome heteroskedastis. Er

We formulated the following model:
%ATFR = 81 X AGGSCORE + ¢
where AGGSCORE = median(AGGSCORE,))

The resultings; (0.15(0.009)) (see Figure 9) can be interpreted as the average
predicted relative change in fertility from 2010 to 2050. By applying the regression
coefficient8;, we calculate the predicted percentage change in TFR, using the median
aggregate argument scofer each country. It would be desirable to estimate this
regression separately for countries, starting at higher levelerolity in 2010, as
compared to countries already close to replacement level. However, due to thelyelativ
small number of countries (37), it was not possible to run the regression for smaller sub
sets of data.

In a last step, we decompose the predicted change in TFR from 2010 to 2050 in
compound rates of decrease, yielding eighe&r rates of changefor each country.

TFR3010 X ,éu' = TFR3050,experts
fri=(1+m)®

13 Further details can be found héntep://www.stata.com/support/fags/stat/crc36.html
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Figure 9. Predicted percentage change in TFR, 2PAB0, %ATFR = 0.15(0.009) %
AGGSCORE;, Adjusted R2=0.87

5.3.3 Model 3: Meta-expertise

During the meeting with metaxperts in Dhulikhel, Nepalye not only gained further
insights into the most important drivers of fertility across world regions, lsot a
formulated numerical estimates of fertility for 14 countries in 2030 and 2050
(Bangladesh, Egypt , Ethiopia, Ghana, India, Indonesia, Nepal, Niger, NigeristaRaki
Philippines, South Africa, Uganda, and Yemen). Unlike the model from the experts, we

calculated two rates of decrease, one from 2010 to 29B@r{d another from 2030 to
2050 ().

TFRyp10 X (1 +113)* = TFR3030,meta—experts

4 _
TFR203O,meta—experts X (1 + 7"21') - TFRZOSO,meta— experts

5.4 Combining the Models

In a final step, we developed a method of combining estimated fertility decideales
three models. While the model of historical analogy can be implemented in dliesun

in the cluster of higfiertility countries, we estimated rates of fertility change for 37
countries from the expert questionnaire model, and another 14 trajectories from the
metaexpert model (the models partiabbyerlap). Thus, for countries where we did not
have an expert model, we applied only the model of historical analogy. The fglowin

weighting scheme yielded a percentage change in fertility-fe@ab periods from 2010
to 2050.
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Historical Expert MetaExpert

Analogy Model Model
%ATFR 1 %ATFR 2 %ATFR 3
a 1 o 2 a 3
Relative
Weight 1 1 0.2 x # of experts

For each projection period, we first calculate model 1, weight the percentage
decline with results from models 2 and 3, and then deduct the weighted percentage
change fronTFR;_;.

TFR, = TFR,_, + &, %ATFR, + a,%ATFR, + as%ATFR,
(ll + az + (l3 = 1

This process is repeated for all t until 26480. After 2050, only model 1
applies. If a country’s fertility reaches 1.6 or below in the period 2010, the model
estimates are replaced by linear convergence towards 1.75 in 2200. If a countrgtdoes
yield 1.6 or below by 2100, we imply linear convergence to 1.75, starting in the period
21002105. The benchmark of 1.6 was chosen after calculating mean fertility of all
countries below replacement level that had experienced positive growth rates in the
successive fyear interval period. Alongside, we observed minimum fertility of all
countries that reached sogplacement fertility. Countries that had experienced positive
growth rates entered the sample only once because if a country showe tieafiéatriiy
patterns (i.e. short recovery followed by a successive decrease and recavigrife
first period before the first recovery was considered. The resulterqge fertility was
1.67 and can be interpreted as the mean level ofreplacement fertility, before
positive growth rates were measured in the neygdr interval. In applying this method
we disregarded countries that have not yet experienced a fertilityergcand face
further declines; i.e. China is not included in the calculation of the turning point.
Calculating minimum fertility of all countries below replacement level yielded avalu
of 1.57. Given that in the calculation of minimum fertility, 29 countries in the sample
had not yet experienced a fertility recovery and fertility cquadsibly decline further,
we decided to adopt 1.6, a value closer to the minimum observed fertility.

Figure 10 displays fertility transition pathways of all countries that have
experienced levels below replacement fertility followed by a period of incgeasin
fertility rates. Choosing the benchmark of 1.6 follows the same reasoning asngodeli
rates of fertility decline in the model of historical analogy (model 1). Rather than
picking an arbitrary level of fertility, the benchmark is a result of analylisiprical
fertility trajectories worldwide. The sample of countries that have at sonm# poi
experienced beloweplacement fertility, followed by a period of positive growth rates,
covers 55 countries across all continents. Generating minimum fertility of altresu
below replacement fertility includes 84 countries.
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Figurel0. Pathways of fertility declinend recovery, by country

5.5Results

Here, we show results from this model. As discussed, the fertility sosnare
constructed from a model of historical analogy and a model from the expert
questionnaire and the maetaperts’ estimates. All figures gsented here show
historical fertility records since 2000. While the model employs observatidestility

since 1970, the graphs disregard records before 2000. The United Natiated
Nations 201) 5vyear period fertility is labelled with squared markers. In the first
interval, we produced fertility scenarios for 20A@15. Baseline model results,
generating a scenario without expert judgment, produces fertility estimagdiedawith
round markers. The final fertility scenario, combining model results andtaxjoeiel
estimations, is displayed with diamond markers.

Figure 11 show model outcomes for two countries in West Africa, Ghana, and
Nigeria. Fertility in the period 2008010 is 4.3 for Ghana and 5.6 for Nigeria. The
historical model outcomes suggest rapid fertility decline; values in the period 2025
2030 are 2.7 for Ghana and 3.5 for Nigeria. Completing the model with estimates from
experts and metaxperts decelerates the expected speed of decline from the baseline
model. On average, experts on Ghana suggest slower fertility decline edntpahe
historical model. Relative to other countries, experts evaluated socioeconomje cha
with regard to fertility more conservatively than in other countries (valuaggregate
score from the questionnaire are not shown here). Theerptats also gave values of
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fertility that were higher than the model results. As a consequence, thiaabri
historical model results were shifted up, resulting in fertility scenarios tabe UN’s
fertility estimates until 2050. The situation in Nigeria is similar. Relative to the
historical model, experts and metaperts suggest substantively slower fertility decline
in Nigeria and thus, the combination diftaree models results in higher fertility.

Ghana Nigeria
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Figurell.Historical fertility and fertility scenarios for Ghana and Nigeria,@2200

Figure12 displays fertility scenarios for the East African countries Ethiapia a
Kenya. Compared to UN’s fertility sparios, our joint models produce fertility that is
higher than both the historical model and the UN estimates. In Kenya, tieer® a
numerical estimates from the group of mexgerts, thus the final fertility scenario is
only constructed by weighting thestorical model and the two source experts, resulting
in an increase in the fertility estimates.

Comparing the results in Figures 11 and 12 show results from countries with a
varying number of experts. While there are only two source experts for Etlaogi
Kenya, we are able to employ questionnaire results from six experts opiatland
nine experts in Ghana. By definition of the weighting scheme in combining thesnodel
source experts in Nigeria and Ghana have a much higher joint weight thandpidthi
and Kenya, relative to the historical model and the ragpeerts. Keep in mind that the
relative weights for metaxperts’ estimates and the historical model being 1 each. That
means, for example, that in Ghana the expert weight is 0.47=1.8/3.8 (9 experts * 0.2 /
(1+1+1.8)), and in Ethiopia the respective value is 0.17=0.4/2.4 (2 experts *0.2 /
(1+1+0.4)). The weighting scheme explicitly reflects the number of expemseang
the questionnaire. Fertility trajectories of countries with large numbiemxmgerts
predominantly rely on the expert judgment from the questionnaire. For countries where
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we have little expert knowledge we instead put more weight on the historical model and
the metaexpert estimates.
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Figurel2. Historical fertility and fertily scenarios for Ethiopia and Kenya, 1990-2100

Having discussed Latin America’s advanced stage in fertility transitidhen
first section of thigpaper we now show potential pathways of completing demographic
transition for Bolivia and Venezuela. Venezuela begins at 2.5 in the period from 2005
2010, while the UN estimate of Bolivia’'s fertility in the same period is 3.5. For both
Bolivia and Venezuela only one expert filled out a questionnaire. As a result, the
expert’'s weight is limited and has little impact on the overall trajectory of fertility
transition In the case of Venezuela, the expert model generates a sagtetyfertility
decrease than we get from the historical model. The expert in Bolivia leftlusery
high fertility estimates for 203@nd 2050, and together with the judgment from the
arguments, fertility decline is expected to happen at a slower pace than calgolated f
the historical model. The fertility scenarios suggest levelrsplacement fertility by
the 2020-2025 period in Venezuela, and by the 2045-2050 period in Bolivia (Figure 13).
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Figure 13. Historical fertility and fertility scenarios for Bolivia and Venezuéla90
2100

Fertility scenarios for India andaBgladesh are shown in Figutd. India is
characterized by arge number of experts (25). While metgperts estimated India’s
fertility sub-replacement levels before 2030, the large number of experts and their less
progressive views produce, through combining the models, fertility estimates of 2.2 in
the period 2022030, and 1.88 in 2043050. In contrast, expert and metgert
models drive model estimates downward in Bangladesh. Fertility drops below 2 in the
period 2015-2020, and reaches 1.65 in 2045-2050.
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6 Conclusions

About half the world’s population currently lives in countries where women of
childbearing age have belewplacement fertilitUnited Nations 2011). The key for
future population growth lies with the other women, those in high or intermediate
fertility countries where fertility is still above replacement levels. With &4 time

lag between the moment the world reaches be&placement fertility and the time
population starts declining, these women'’s fertility will largely determineh&ny and

at which level the world population will finally peak. We have showrisgaperthat

most regions of the world have yet to reach intermediate levels of fertythat the

last two regions with high levels of fertility are s8haharan Africa and South Asia.
Africa is the most problematic and the evidence indicates tletsbcioeconomic
conditions in many countries in terms of political governance, low levels of ealucati
and undeiperforming economies do not favour rapid future declines in fertility. On the
contrary, the experts consulted for this exercise anticipaitidef declines in fertility
rates in other regions as they considered the continuous spread of women’s education,
modern family planning and rapid urbanization as factors inducing further ietkict

In the theoretical section of thesticle we highligh women’s education as the
main influence on their fertility. At the middle stage of the demographic transition,
where the several society strata are spread out across different stagestmintrams
role of education is most pronounced, with the highflucated having considerably
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lower fertility than the less and not educated. As the fertility transitiocegds to low
levels of childbearing, the differentials then tend to disappear, which wasdoouitby
Cleland (2002) when describing the association between education and fertility as a
transient phenomenon. Nevertheless, the impact of educationreshipfor several
decades as many countries find themselves at or approaching thramsitional stage.
Also, as described iBasten et al(2013) differential fertility by education does not
entirely disappear in many countries and is not expected to do so in the future.

The future fertility assumptions developed in theperare based on a model
that takes the level and recent trendsfartility into consideration and is further
informed by the numerical estimates of experts obtained through an online
questionnaire and a meeting. Beyond the argumentation on the predictors of future
fertility declines, the results show that out of the tduéntries that had strictly above
replacement fertility in 2016 set conventionally at 2.2 there would be only 71 in
2030 and 42 in 2050. In 2060, out of the 17 countries where women are expected to
bear more than 2.1 children, only five will experieriertility above 2.5. Four are sub
Saharan Africa (Niger, Nigeria, Uganda, and Malawi) and one is in South Asia
(Afghanistan). Twethirds of the countries that had very high levels of fertility in 2010
are expected to converge to belmplacement fertity in 2060.
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Appendix

Appendix Table A: List of qualitative statements (arguments) in the high fertility
guestionnaire.

CL 1 Cultural Change in ideal family size (CULTURAL)

HF1-1
HF1-2
HF1-3
HF1-4
HF1-5
HF1-6
HF1-7

Family size decisions wil increasingly be made by couples themselves rathaurtoanding networks
Religions and religious beliefs will become more important for fertility desi

The traditional preference for boys will eventually disappear

The government will take leadership in promoting the idea of small family size

Negative attitudes towards modern methods of contraception will diminish

Childlessness will become socially acceptable

Educational differentials in desired family size will diminish

CL 2 Health and Child Survival (HEALTH)

HF2-1
HF2-2
HF2-3
HF2-4

Adolescent pregnancy will become less frequent

There will be increasing access to improved sanitation and health care for mothehddaen
Parents will expect that most of their children survive to adulthood

Mothers will increasingly see the benefits of birth spacing

CL 3 Status of women in family and society (STATUS)

HF3-1
HF3-2
HF3-3
HF3-4
HF3-5
HF3-6
HF3-7

Marriage arranged by parents or relatives will lose ground

Female educational enrolment rates wil increase

Male partners will become more supportive of modern contraceptive use

The age at first marriage wil continue to increase

The participation of women in the labour force wil increase

More women will decide to stay unmarried

Women will increasingly be able to decide on their own about using contraceptives

CL 4 Economic costs and benefits (COST)

HF4-1
HF4-2
HF4-3
HF4-4
HF4-5
HF4-6

Pension funds and social security systems will replace family support in old age
Parents put increasing value on good education of their children

Mothers will increasingly return to paid employment even when their children ar
The cost of raising children in urban settings will increase

The gap in access to education of boys and girls will be removed

The prevalence of child labour will decline

CL 5 Reproductive Health (RP HEALTH)

HF5-1
HF5-2
HF5-3
HF5-4
HF5-5
HF5-6

The availability of modern family planning services will significantly increase
Convenient contraceptives without side effects will become broadly available
Traditional methods of family planning will remain/become widespread
Abortion (whether legal or illegal) will be more widely practiced than today
Modern contraception will be banned for religious, political or other reasons
Educational differentials in actual fertility will diminish
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Appendix Table A2: Numerical estimates by country and number of respondents in
2030 and 2050

Country # RespondentsTFR 2030 TFR 2050Country # RespondentsTFR 2030 TFR 205(
Afghanistan 1 4.0 1.9 Nepal 9 1.8
Bangladesh 6 1.9 1.6 Nepal 10 2.2

Bhutan 1 2.1 1.9 Niger 1 6.8 6.4
Bolivia 1 3.4 3.1 Nigeria 6 4.7 3.8
Botswana 1 2.8 1.1 Oman 1 25 2.0
Burkina Faso 1 5.7 5.0 Pakistan 4 3.3

Ecuador 1 22 2.0 Pakistan 5 2.9
Egypt 5 2.4 2.0 Papua New Guinea 1 3.1 2.5
Ethiopia 2 3.0 2.1 Peru 1 2.1 1.9
Ghana 10 3.2 2.6 Philippines 3 2.8 2.4
Haiti 1 3.2 2.8 Rwanda 2 4.0 3.5
India 30 2.1 1.9 Senegal 1 3.5 2.5
Indonesia 4 2.1 1.8  South Africa 2 2.1 1.9
Kenya 2 3.5 2.3  SrilLanka 1 1.9 2.0
Lesotho 1 2.8 2.6 Sudan 1 3.8 3.2
Malawi 3 4.5 3.2 Suriname 2 2.0 1.9
Malaysia 3 2.1 2.0 Tanzania 1 4.4 3.5
Mali 1 3.0 2.9 Uganda 4 5.3 4.3
Mongolia 1 2.4 2.4  Venezuela 1 2.0 1.7
Morocco 1 1.8 1.8 Vietnam 3 1.7 1.4
Mozambique 1 4.8 4.4  Zambia 1 5.1 3.6
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