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Preface

The Anthropocene: How Demography May Change the World

The premise of this book is that demography can profoundly mark the 21st century. The
mark need not be indelibly deterministic. As even the boldest prospective will concede,
“demography is not destiny” and yet, several signs point to the dawn of a demographic
epoch. One of these ushering signs is the looming end of world population growth.
According to recent projections by the United Nations, the world’s population will peak
at around 10.4 billion during the 2080s, when it will stabilize before eventually declin-
ing. This decline has already begun for many. As of 2022, two thirds of people in the
world lived in a country or area where fertility rates were below replacement; more than
60 countries were projected to decrease by 1 per cent or more between 2022 and 2050."

This historical reversal matters. For one, it changes the direction of population worry
from “bomb to bust” in a world where the structure of families and the economics of
childbearing are pushing fertility ever lower, fueling a second demographic transition.
The question is whether this “bust” will quell the socioeconomic and environmental
fears once stoked by rapid population growth. Would it be powerful enough to stop
the ecological harm predicted under the Anthropocene? Will it narrow the income
gaps between rich and poor? Or instead, would it raise new concerns about the
workforce or the elderly, for instance? More broadly, how will societies respond to
the demographic forces driving or following the upcoming population bust, whether
these forces relate to immigration and fertility declines or to aging and changes in
family life?

The book’s first section explores these responses. It covers a range of domains from
inequality and immigration to aging and health. To begin with global inequality, the
first three chapters in the volume address the new conventional wisdom of “partial con-
vergence” in which inequality would decrease between countries but increase within
many countries. Chapter 1 by Eloundou-Enyegue explores the population and inequal-
ity in the 21st century. In Chapter 2, Han et al. undertake a similar analysis but focus on
countries of the global South where they find a demographically induced divergence:
Because national fertility transitions in this sub-region varied in timing and impact,
they widened the economic divide across countries. Along with internal inequali-

ties between the rich and poor, these results portend future economic divergence in
the global South. Chapter 3 examines inequality within the United States, a country
where income inequality has been increasing over the last three decades. According to
Friedman and Tom, this inequality is increasingly crystallized by residential segrega-
tion along education lines, suggesting a need to heed the intersection between class
and spatial mobility. How both mobilities are modulated by education will determine
whether school becomes the greater “equalizer” or the greater “divider”

! United Nations (2022). World Populations Prospects 2022. https://population.un.org/wpp/; last consulted
in November 2023.



Immigration, another key issue, is also reaching a historical milestone. It is now the sole
driver of population growth in high-income countries,” with potentially far-reaching
effects on the economy, politics, and culture. Robertson and Nicholas explore a variety
of institutional and socioeconomic responses to immigration into Australia in Chapter 4,
including effects on the work force and on social care. In Chapter 5, Florian et al. focus
on cultural dimensions and women’s employment, concluding that consequences
ultimately depend on patterns of women’s incorporation in the labor force. As was true
for inequality, demographic forces are found to be salient but not deterministic. How
immigration changes global culture and politics depends on laws and policies govern-
ing the integration of migrants. Global immigration can be turned into a positive force
if, as the UN prescribed, “[both sending and receiving] countries across the world take
steps to facilitate orderly, safe, regular and responsible migration.” Selotlegeng Mbe
completes this analysis with a perspective from African countries in Chapter 6. This
chapter advances the debates on the consequences of international migration by paying
attention to specific migrations across the Mediterranean and the unique challenge of
addressing these consequences for youth in the context of Africa’s youth bulge.

Aging is another major trend. According to UN statistics, the global population aged
65 and older will grow from 10 per cent in 2022 to 16 per cent in 2050. This will force
many countries to quickly adapt their health care and social security systems. At the
front end of the age spectrum, the world has cut the rates of infant and child mortality
by nearly half over the last two decades.* Beninguisse and Mbarga explore these gains
across eighteen sub-Saharan countries in Chapter 7. They find gains in the aggregate
but substantial variation across rural/urban or socioeconomic groups. Looking at the
same broad region in Chapter 8, Cisse and Rherrad also find substantial gains in mater-
nal health, under the effect of diffusion, modernization, and education. Together,
these reports paint a happy story of health improvements across the life cycle. Yet these
gains, and the resulting aging of national populations, also bring a trail of social needs
to address urgently. More importantly, the Covid-19 pandemic, pollution-induced
mortality, and new deaths of despair in some industrial nations are pushing scholars

to revisit earlier optimism about a global mortality and epidemiological transition that
would continue unabated.

An Anthropocentric Perspective: How the World Will Change Demography

Clearly, the tide of demographic change is upon us. It may not lift all boats, but it can
profoundly transform societies across the world. Indeed, the reverse is also plausible.
As the world turns, it can spin the field of demography in new directions, reshuf-
fling its central debates, its theories, and its methods. Just as demography can mark
the century, the century can return the favor by tilting demographic research in new
directions. With this in mind, the book’s second section complements its first by

2 See United Nations (2022); op cit. For high-income countries between 2000 and 2020, the contribution
of international migration to population growth (net inflow of 80.5 million) exceeded the balance of births
over deaths (66.2 million).

3 United Nations (2022); op. cit.

* Between 2000 and 2020, infant mortality fell by 45% (from 53 to 29 per thousand) while under-5 mortal-
ity fell by 49% (from 76 to 39). (World Development Indicators https://databank.worldbank.org/source/
world-development-indicators, Last accessed, November 2023)
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turning the “population—society” link on its head, looking now at how broad societal
changes can affect future demographic research.

Research themes: Insofar as research priorities are socially defined, future research
themes in demography will reflect changes in the global order, readership, or author-
ship. Thirty years ago, Watkins wondered how a feminist lens would affect the cover-
age and practice of demographic research.’ The same can be asked of the effects of

a transnational, racial, or class lens. Or, simply of the effects of a change in global
culture, itself shaped in part by new demographic realities.

For instance, the global fall in fertility and mortality is reshaping the lives of women. In
pre-transitional societies where fertility was high and life expectancy low, the norma-
tive life course of women was heavily structured around childbearing and childrearing
activities. Today, a larger window of time is opening for paid employment, and this
calls for more research on women’s work. As Calves and Adjamagbo note in Chapter 9,
answering this call requires new data and methods, but researchers can already build
creatively on existing data and on prior conceptual advances in taxonomy.

Aging will also likely emerge as a major research theme, especially in high-income
societies where elder care becomes a pressing need. This need can be met by foreign
workers, but the administrative and socio-political viability of this solution requires
careful assessments. As Milly’s case study of Japan in Chapter 10 shows, even a question
seemingly as simple as estimating the number of care workers is not easily answered
without careful attention to definitional issues or to the perspectives of prospective
users.

Beyond women’s work and elder care, another emerging topic is the demographic
responses to environmental change. Students of the Anthropocene worry about
human activity wrecking the environment, but the converse, more anthropocentric
stance is to worry back about how environmental pressures affect human communi-
ties. In debating these effects, contemporary demographers can draw upon Kingsley
Davis’s generic proposition of a multiphasic response. In this case, responses could
range from adaptation and mitigation to relocation. More broadly, and as Chapter 11
by Awinia reminds the reader, the study of demographic responses to environmental
change can be seen as a niche topic within social demography or, more specifically,
the study of demographic responses to societal transformations and shocks. The
difference in this case is the focus on emerging shocks from artificial intelligence,
globalization, automation, or changes in the global economic order.

Demographic theory: Societal changes can also affect theory. Insofar as dominant
theories reflect the dominant culture, any major shift in academic or global culture
may force a corresponding shift in theory. Pollak and Watkins (1993)" once saw
demographic theory as being driven “imperialistically” by microeconomics and its
tenets of rational choice and methodological individualism. This paradigm has often

> Watkins, SC (1993). If all we knew about women was what we read in Demography, what would we
know? Demography, 30(4), 551-577

® Watkins, SC and R. Pollak. 1993. “Cultural and Economic Approaches to Fertility: Proper Marriage or
Mésalliance?».” Population and Development Review 19(3):467-95.
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obscured the role of context and social structures. Fortunately, contextual analyses
are now commonplace in demography, but they must be accompanied by contex-
tual theories that specify relevant dimensions of context and their mechanisms.
Interestingly, methodological individualism also overlooks biology, focusing instead
on personal socioeconomic attributes. Merchant ably covers this topic in Chapter 12
in her review of the growing use of biomarkers in demographic studies. While
rejecting biological determinism, she reviews how interactions between genetic and
environmental factors combine to shape individual outcomes, including health and
education.

Demographic methods: Finally, societal change can upend the ways research is done.
Computer technology and statistical advances are supplying scientists with new tools
to collect, merge, share, and analyze new or big data. These tools are bound to expand
the scope, depth, and robustness of empirical analyses. In terms of scope, omnibus
and merged surveys make it possible to broaden the list of topics and predictors. Big
data are revolutionizing demographic research by accelerating the pace of data collec-
tion, broadening the range of topics, and expanding the audience of readers. As Wang
and Tassinary illustrate in Chapter 13 in their thorough review of digital information
from administrative sources and from mobile devices, these data can expand human
health research, especially if their reliability is carefully monitored. Beyond releasing
quantitative information in real time, the use of mobile devices also allows scraping
of online text information, and its triangulation with quantitative data. Indeed, as
Kalabikhina et al. show in Chapter 14, clever uses of text data do blur the frontier
between qualitative and quantitative data. In a related vein, the growing use of longi-
tudinal data is helping refine the analysis of people’s life courses by yielding detailed
person-year data, while multi-country surveys such as the Demographic and Health
Surveys can power comparative studies. The rich multi-country and historical com-
parisons attempted in this volume by Mbarga and Beninguisse or by Cisse and Rherrad
permit remarkable gains in breadth and historical depth that would have been hard to
envision just three decades ago. In addition to historical depth, demographers can also
achieve sociological depth when they leverage large datasets in detailed analyses of
smaller sub-populations. As Aja M. Sutton and Zack W. Almquist further demonstrate
in Chapter 15, such sub-area/sub-population estimation can be accomplished via
advances in statistical analysis and computing power.

In the final chapter Gemma Abio, Concepcié Patxot and Guadalupe Souto presents
selected applications of NTA data to show its potential to study the generational
economy, including both the demographic dividend—how aging affects economic
growth—and the effects of aging on the welfare system.

Overall, demographers will increasingly be able to tell highly nuanced and disaggre-
gated stories by building on data that are “mile-wide and mile-deep,” that is, data that
combine contextual breadth with historical and sociological depth. At the same time,
the increased ability to drill down raises worries about “decimal-point demography”
in which the detail overwhelms and obscures the big picture. This is a worry shared
by other social sciences, but demography may have a comparative advantage here. On
the one hand, the demographic perspective has long valued disaggregated analysis
(by age and sex in the case of population pyramids). On the other hand, core demo-
graphic methods exist to aggregate the details from individual sub-populations to

see the entire picture. Life tables, for instance, are designed to aggregate age-specific
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information into a national picture. Lexis diagrams likewise aggregate the unique
features of multiple cohorts to understand change at the national level. Most broadly,
methods of demographic decomposition offer a practical tool for moving from
aggregate national trends to the individual experiences of various sub-populations.
Several contributions in this volume (Han et al.; Cisse and Rherrad; Beninguisse
and Mbarga) offer a glimpse of that potential of connecting micro-demographic
behaviors to macro-demographic outcomes of interest.

Economists often refer to theirs as the “dismal science.” Founders of sociology sought
to crown it the mother of all social sciences, in light of its broad content. In a sense,
demography could lay claim to either of these crowns: It has occasionally been reduced
to Malthusian doom; and its breadth has occasionally been extended to be about “life
and death and everything in between.” Yet perhaps the unique crown that demography
could earn in the 21st century might be as the “integrative science.” As data and techno-
logical advances continue to permit detailed analyses of subpopulations, demography
can become uniquely positioned to collate these disaggregated stories into the global
history of the 21st century.

Parfait M. Eloundou-Enyegue
Professor,

Cornell University,

Ithaca, NY, USA
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Chapter 1

Population and Inequality in the
Twenty-First Century: Will
Dividends Divide the World?

Parfait M. Eloundou-Enyegue

Abstract

This chapter explores the potential role of demographic change on global
inequality, at a time of great concern and uncertainty over future prospects. It fills a
gap in a “population-development” literature that has extensively studied the links
between population and economic growth but neglected implications for inequality.
It extends theories of demographic dividends and uneven transitions to predict that
current demographic transitions will reduce inequality between, but widen inequality
within, countries. The hypothesis is tested in part with decomposition methods that
explore the role of global demographic transitions over the last half century. The
approach is then used to extrapolate expected trends over the next half century, based
on current demographic projections. Further insights are generated by analyzing
socioeconomic differences in fertility across low and middle-fertility countries. The
findings support the hypothesis of a mixed effect on global inequality.

Keywords: population, inequality, dividends, division of world, demographic change

1. Introduction

Every new century inspires its share of prophecies, and the twenty-first century
was no different. Indeed, as the dawn of a new Millennium, it fed even bolder pre-
dictions about the near future: the “Internet of Things” would revolutionize produc-
tion and consumption processes; it would transform data and work environments, and
it would accelerate geographic and spatial exploration, perhaps with the first human
colonies settling on Mars. The long list of predictions extended far beyond the econ-
omy into the world of culture and politics. Huntington [1] thus anticipated a clash of
major civilizations, while Fukuyama [2] envisioned an “end of history” in which
liberal democracy would spread far and wide, ultimately emerging as the pinnacle of
progress in governance. Many analysts foresaw the end of a unipolar world dominated
by the US [3].

In many of these predictions, technology was the driving force, the core engine of
a high-tech future that would transform global society. Yet some of the push was also
expected to originate from social and demographic forces, as several influential pop-
ulation processes were poised to reach historic milestones. Immigration was emerging

3 IntechOpen
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as the leading source of population growth in Western Europe, fueling worries about a
“great replacement” [4]. The size of world population was swelling to an all-time high
that would define the Anthropocene, a time when human activity and wanton con-
sumerism wreak serious damage to the environment [5]. After this peak, world pop-
ulation would begin to decline, in another historic moment that would also mark the
century [3]. The aging of world population, coupled with automation would trans-
form the nature of work [6]. Together, these forecasts stoked a larger and emerging
debate about population and development in the twenty-first century.

Our chapter advances this debate. It does so in two ways. First, it compares this
new debate to past debates on population and development (P-D debates hereafter).
Second, it takes a distributional perspective. The idea is to go beyond average out-
comes to explore inequality. At issue is how population inequality affects economic
inequality. In the process, the chapter addresses pressing questions about global eco-
nomic inequality: Will the current century bring the world closer together or split it
apart? Will it accelerate the “big time divergence” claimed by Pritchett [7] or will it
flatten the world as envisioned by Freedman [8]?

We predict a partial convergence in which economic inequality both rises and
declines. It will decline between countries but rise within. The resulting involution
will gradually concentrate the bulk of global inequality within, rather than between,
countries. By the century’s end, nations will have become less important than social
class in defining a person’s position on the global totem pole. Both facets of this hybrid
trend, we argue, stem in part from demographic forces. In particular, global fertility
transitions will turn out to be a major spur, operating both as a unifying and a dividing
influence. They unify the world by closing the gap between countries, as the global
South catches up demographically with the global North and reaps related dividends.
As Figure 1 shows, major world regions have completed their fertility transitions in a
staggered fashion, starting with Europe and continuing with East Asia, Latin America,
South Asia, the Middle East and North Africa, and ultimately sub-Saharan Africa. On
the other hand, these fertility transitions will also divide countries of the global South.
Just as fertility transitions unfold in top-down fashion across nations, they also unfold
from top-to-bottom income groups within nations. For this reason, the early stages of

Convergence Convergence
Peak North-South A RS iyl
" (First wave) (second wave) Full convergence
divergence

Figure 1.

Recent and projected levels of fertility, for all major world regions, excluding the high-income groups (1950—
2100). Source: based on 2022 Revision of World Population Prospects (https://population.un.org/wpp/), last
consulted in January 2024.

4



Population and Inequality in the Twenty-First Century: Will Dividends Divide the World?
DOI: http://dx.doi.org/10.5772 /intechopen.1005263

demographic transitions will widen economic inequality within countries in the global
South. In sum, we hypothesize that the demographic dividends in the global South will
divide the world in interesting ways, raising inequality within countries but reducing
the overall inequality between countries:

We test this hypothesis of partial convergence with two sets of complementary
data. To explore inequality between countries (BCI hereafter), we analyze national
statistics compiled by the World Bank [9]. The World Bank [9] curates a comprehen-
sive online database containing over 1500 indicators of development for all the world’s
nations and territories. The data needed for our analyses was available for 130 coun-
tries covering 92% of the global population. This database now spans over six decades
(from 1960 to today), making it possible to assess contemporary trends. Our study
period covers the century from 1970 to 2070, i.e., from the completion of fertility
transitions in the global North till their projected completion in sub-Saharan Africa
(Figure 1). Within this century, the year 2020 stands as a strategic mid-point. From
that median line, one can analyze the first half of the study period (1970-2020) and
build on findings to project trends in the second half (2020-2070).

To explore inequality within countries (WCI hereafter), we use survey data from
the United States Agency for International Development (USAID). The USAID’s
Demographic and Health Surveys program [10] likewise offers a rich online data
platform to support international studies of fertility. It stores and compiles data from
household surveys fielded across high and medium fertility nations over the last three
decades. We use these data to examine fertility inequality among countries that
fielded a DHS survey since 2015." Specifically, we analyze the differentials in total
fertility rates between families in the top versus bottom quintiles. These survey data
support micro-analyses that complement the macro-analyses based on World Bank
statistics.

The rest of the chapter flows as follows: first is a background review of the recent
evolution in P-D debates. The next three sections focus each on a separate aspect of
inequality, whether dynamic, cross-national, or internal aspects. Section III thus
examines how the GDP rankings of various countries evolved in the half century from
1970 to 2020. Section IV explores BCI and the contribution of demographic transi-
tions. Section V explores how fertility transitions are shaping WCI. The chapter closes
with a summary of findings and speculation about the future.

2. Population and development: classic vs twenty-first-century debates

The recent P-D debate unfolded into three historical phases that differ in substance
and scale (Table 1). Its first and classic phase evinced a strong focus on aggregate
outcomes, mostly national rates of population and economic growth [11, 12]. Ideolog-
ically, it pitted free-market advocates against Malthusians worried about the

1 These countries (61 in total) include Afghanistan, Albania, Angola, Armenia, Azerbaijan, Bangladesh,
Benin, Bolivia, Brazil, Burkina Faso, Burundi, Cambodia, Cameroon, Central African Republic, Chad,
Colombia, Comoros, Congo, Congo Democratic Republic, Cote d’Ivoire, Dominican Republic, Egypt,
Ethiopia, Gabon, Gambia, Ghana, Guatemala, Guinea, Haiti, India, Indonesia, Jordan, Kazakhstan, Kenya,
Liberia, Madagascar, Malawi, Maldives, Mali, Mauritania, Mozambique, Myanmar, Nepal, Niger, Nigeria,
Pakistan, Papua New Guinea, Peru, Philippines, Rwanda, Senegal, Sierra Leone, South Africa, Tajikistan,
Tanzania, Timor-Leste, Togo, Turkmenistan, Uganda, Zambia, and Zimbabwe.
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Phase 1 Phase II Phase III
Time period Pre 1990s 1990-2000 >2000
Label Classic Post Cairo Millennium
Analytical level Macro Micro Meso
Key population Population growth ~ Demographic events and Age structure/
variables reproductive health cohort
Key economic GDP growth Individual and family wellbeing Demographic
variables dividends
Tone Worry Hands off Middle ground
Analytical methods ~ Cross-country Microregression, causal analysis Decomposition
regression methods

Source: author.

Table 1.
Three historical phases in the recent debate on population and development.

“population bomb” and its fallout on scarcity, conflicts, and epidemics [13]. Empiri-
cally, it relied on evidence from historical or cross-country regressions, despite
caveats on the reliability of these methods [14].

The second phase in this debate grew out of the 1994 Cairo’s International Confer-
ence on Population and Development. This post-Cairo phase moved the debate from a
macro- to a micro-level scale, with the policy paradigm shifting away from national
targets and to individual reproductive experiences. It spawned a wave of micro-level
research that was empirically more detailed and rigorous, thanks in part to large data
and statistical tools that were becoming increasingly accessible [15-17]. Yet this new
P-D equation had two weaknesses of its own: its left-hand side downplayed structural
influences and its deep interaction with individual factors. Such individual focus runs
counter to current social science theory [18, 19]; and its right-hand side downplayed
national impacts, running counter to the United Nations’ agendas of Millennium and
Sustainable Development Goals [20].

A third perspective was thus essential to stay relevant in the era of Millenium
Development while keeping the spirit of Cairo. The challenge was to reconcile micro
and national perspectives, i.e., to craft a people-centered approach that also remains
attentive to national goals. The solution was found in meso-level studies using sub-
regions, social classes, cohorts, or age groups as units of analysis. Studies in this
“Millennium” phase of the P-D debate meet both criteria of macro-relevance and
micro-detail. They do so with analytical strategies that explain national trends by
aggregating the more detailed information from constituent subpopulations [21].

Beyond scale and substance, the P-D debate evolved in tone, with the strident
opposition between Malthusians and Cornucopians softening to concede that
“demography is not destiny [22, 23]:” in other words, innate demographic features
such as sex or race do not seal one’s fate, as they leave room for individual agency and
structural effects. Yet this rejection of determinism does not imply irrelevance.
Rather, it merely accepts the reality of overdetermination: no single factor, including
demographics, can fully account for the entire variation in human experience. Popu-
lation does matter, but in nuanced ways that consider contextual variation, intersec-
tionality, cumulation, and momentum.
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The principle of contextual variation means that demographic influences vary over
time and space.” The intersectionality principle acknowledges the complex interactions
between multiple facets of individual identity. The principle of cumulation means that
small but persistent annual differences between groups will end up building large gaps
over time. Finally, the momentum principle means that the effects of demography gather
strength over time, and they can persist even after the initial push wanes. Compared to
economic and social phenomena, demographic influences are less volatile. An economic
bust can quickly follow a boom, but demographic processes are less prone to wild swings
and rollbacks; they are more likely to show momentum and remanence.

3. Population trends and the global order
3.1 Theory

This section explores the dynamic dimension of inequality. Will there be a major
turnover in world order during this century, or will the current economic rankings of
countries persist? The theory is unclear. According to dependency theory, no reshuffling is
forthcoming precisely because the “development project” is set to maintain the exploita-
tion of poor countries by rich ones [18]. Rich countries stay on top, and inequalities can in
fact widen. Modernization theories paint a less gloomy picture: the global order may not
change, but inequalities can shrink. Today’s poor countries slowly catch up, thanks to
modern technology, improved governance, and international aid but also thanks to
demographic processes. “Opportunistic” theories of development are even bolder in their
outlook. Unlike dependency or modernization theories, they see turnovers as possible:
drastic changes in the global resource environment can create unique openings that lower-
income countries can exploit to overtake leading nations. The key question here is whether
fertility transitions can support such a quantum leap in the development of poor nations.

3.2 Extent of global mobility

To assess economic mobility, we rank all countries by GDP per capita, grouping
them into five quintiles. By comparing each country’s rankings/quintile positions
between 1970 and 2020, one can thus monitor jumps in rankings, distinguishing
between nominal, real, and major jumps. Nominal jumps are small but sufficient to
move a country to the next quintile, simply because the country stood near the cutoff
line in 1970. Such jumps are artifactual and not statistically meaningful. Jumps
become more meaningful when a country overtakes at least 26 nations, i.e., the
number of countries in a quintile. They are even more meaningful and labeled “major”
if they move a country across more than one quintile.

Global mobility is gauged by the frequency of real and major jumps. If these jumps
turn out to be frequent, a case can be made for opportunistic theory. If they are rare,
then the evidence is consistent with Marxist theories that posit a continued subjuga-
tion of countries from the global South [18].

The evidence on mobility is summarized in Table 2. The diagonal on this matrix
indicates immobility, i.e., the countries staying within the same quintile between 1970

% For instance, how family size affects children’s schooling varies systematically with contextual features
such as the structure of families, the costs of children, gender equality, and levels of state subsidization [24].
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and 2020. Cells above the diagonal capture upward mobility, and those below the
diagonal capture downward mobility. Cells close to the diagonal capture single-
quintile jumps; those farther away capture multiple-quintile jumps. Off-diagonal
countries are marked with an asterisk, the number of asterisks reflecting the real
number of quintiles jumped. In theory, the number of countries above the diagonal
should be the same as the percentage below, since we assume a zero-sum hierarchy
where ascending countries replace other countries.

The matrix suggests three main findings. First, the turnover in world rankings was
substantial, at least in nominal terms. Belying expectations from dependency theory,
cross-quintile mobility was common, as it was experienced by more than one-third
(39%) of all nations. Yet many of these jumps were only nominal, i.e., they occurred
only because the country was very close to the cutoff line. Real jumps—countries
moving at least 26 spots—represent only about 15% (19/130) of all cases. Major jumps
were even less common, with only 4% of countries moving by more than one quintile.
Countries making major leaps forward included China (from 5th to 2nd quintile),
South Korea (from 4th to 2nd quintile), and Botswana (from 5th to 3rd quintile). The

Country’s As of 1970

global - - P

position Top quintile  Second quintile Third quintile .Fo.urth .Bo.ttom Total
(Q1) (Q2) (Q3) quintile (Q4) quintile (Q5)

Asof Q1 20 (76.9%)

2020

Q2 13 (50.0%)

Q3 14 (53.8%)

Q4 15 (57.7%)

Q5 18 (69.2%)

Source: author’s calculations, based on GDP statistics from World Development Indicators (https://databank.worldbank.
org/source/world-development-indicators), last accessed in January 2024.

* denotes countries that jumped one quintile by overtaking at least 26 nations.

**, and *** denote countries that jumped two or three quintiles, respectively.

Table 2.
Global mobility matrix for world countries, 1970 to 2000.
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two countries that fell back the most were Zambia and Zimbabwe (both from 3rd to
5th quintile).

As a second observation, the jumps were least frequent at the tails of the distribu-
tion, i.e., countries that were either very rich or very poor in 1970: most of the
reshuffling took place around the middle, not at the extremes of the distribution. The
percentages of countries staying in place were 77% at the top and 69% at the bottom,
against smaller percentages (58%, 54%, and 50%, respectively) in the middle quin-
tiles. This relative immobility of the poorest and richest nations should nuance the
optimistic conclusions derived from overall mobility data. While the overall mobility
data support the optimism from opportunistic theory, a focus at the top or bottom of
the GDP distribution shows less mobility. It thus supports dependency theory, espe-
cially since very few jumps exceeded one quintile.

3.3 Role of population in global mobility

Given the above reshuffling of GDP rankings between 1970 and 2020, the question
is whether population was a factor. To answer this question, we first looked at the
statistical correlation between fertility declines and economic mobility, allowing for a
5-year lag. We found only a very modest correlation, with the changes in fertility
rankings explaining only 1% of the variance in the change in GDP rankings (Figure 2).
Even if this correlation had been large, it still would be insufficient proof of a causal
effect. Given this small and possibly spurious correlation, a causal or single story
may not explain the economic trajectories of all nations during that period. A case-by-
case analysis is warranted. The chart shows four types of countries, including
countries that (a) progressed on both the fertility and the economic fronts (China),
(b) progressed on neither front (the DRC), (c) progressed on the economic but not
the fertility front (Equatorial Guinea), and (d) regressed economically despite
progress on the fertility front (Syria). Again, countries are best studied on a case-by-
case basis.

80
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Figure 2.

Correlation between national gains in fertility rankings and gains in GDP vankings (1970-2020). Source: author’s
calculations, based on GDP data from World Development Indicators (https://databank.worldbank.org/
source/world-development-indicators), last access, January 2024.
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We thus complement the correlation analysis with decomposition methods. The
specific method used estimates how much a country’s GDP gains between 1970 and
2020 is explainable by changes in the age dependency of the national population. The
general idea is to express a country’s GDP per capita as a product of its labor produc-
tivity, employment levels, and age structure.> Any change in per capita GDP can
therefore be traced to changes in these three components. We pay special attention to
the contribution of changing age structure, which captures the so-called dividend
from fertility transitions. We can then assert whether these dividends played a major
role in fostering the mobility of nations.

The results show substantial boosts among the Asian Tigers, with South Korea in
particular growing its GDP nearly sixteen-fold from 1965 to 1981 [9]. In the process,
the country vaulted over many countries, moving from the bottom to the second
quintile by the turn of the century. Past studies to estimate the contribution of
demographic dividends to this economic growth have generated estimates ranging
anywhere from 1/3 to 1/5 [25, 26]. Dividends also fueled Botswana’s remarkable
economic progress during that period. The country’s GDP grew by 140% between
1990 and 2020, and 22% of this growth reflected favorable changes in the country’s
age dependency [26].

4. Population and “between-country” inequality

The previous sections analyzed trends in rankings, i.e., the relation positions of
world countries and how much these positions changed over time. As a complement,
this section explores absolute gaps. More than rankings, absolute gaps capture the full
extent of inequality and its trends. In theory, world economies could change in
isomorphic ways that preserve the rank order of nations but increase or reduce their
absolute gaps. For this reason, absolute inequalities are also worth monitoring. The
question in this section is about contemporary trends in inequality, a topic of spirited
debate. So spirited, ideological, and partisan the debate that prominent scholars
deemed it “silly,” with one side steadfast in claiming “big time divergence,” and
another just as unequivocally seeing a “flattening world” [27]. The two sides eventu-
ally reconciled under a consensus view that inequality was both waning and widening,
depending on whether one looks between or within countries [20]. This section
focuses on BCI, and the role of demographic forces in the process.

4.1 Theory

Dividend theory can explain why fertility transitions would reduce BCI. According
to this theory, sustained declines in national fertility tend to lower rates of age

3 The standard formula of GDP per capita (GDP/Pop) can be transformed as (GDP/A) *(A/Pop) or even in
greater detail as (GDP/E) *(E/A)*(A/Pop), where E represents the employed population and A is the adult
population. More simply GDP /Pop = n*¢*o where the first term () represents labor productivity, the
second term (&) captures the rate of employment and the third («) captures the age structure. In this
framework, any change in GPD per capita during two periods is a sum of changes in productivity,
employment, and age dependency. Specifically, A(GDP) = Az(ea) + Ae(za) + Aa(ze). When statistics on
these three parameters are available, one can easily decompose the GDP change in terms of these three
substantive influences.
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dependency in ways that create a temporary window of opportunity for saving and
investing in economic growth [28]. If fertility declines occur in poor countries, as is
the case now, the corollary effect at the global level will be an economic convergence:
as today’s low-income nations finally join the global fertility transition, the resulting
economic dividends will narrow the income gap with richer nations. In other words,
demographic convergence begets economic convergence.

This corollary theory remains untested for conceptual and methodological reasons:
conceptually, as long as the P-D debate remained limited to its “growth-growth”
dimension, concerns about inequality were obscured. This framing has fortunately
broadened on both the population and the development sides of the equation. Ana-
lyses increasingly extend beyond population growth to include age structure [28].
They likewise cover multiple goals of sustainable development, such as schooling,
gender, insecurity, or inequality. Our chapter embraces this broader framing. Rather
than linking population and economic growth, it studies the link between demo-
graphic and economic inequality.

4.2 Trends in “between-country” inequality

Our empirical analyses begin by reviewing trends in GDP inequality between
countries. We explore four complementary indices of inequality, including the Gini,
the Theil index, the Mean Logarithmic Deviation (MLD), and the coefficient of
variation. We focus on the MLD index which is more easily decomposable. The MLD
computes as

1
MLD, = Z Py ln (z}) (1)

Where j and t index countries and time respectively; (p;) is a country’s share of the
world population, and i; is the national income ratio, i.e., its income per capita relative
to the world’s average.

Using data from the World Bank Development Indicator database [9], we extract
country information on population size, labor force participation, age structure, and
gross national income per capita (GDP). We chose the Atlas variant of GDP because of
data availability. The data for this variant covered 121 countries, including 44 in Asia,
52 in Latin America, and 25 in Africa over the five decades. The results in Figure 3
clearly show a historical decline in GDP inequality between countries. To be sure, one
can see qualitative differences in the initial levels and the magnitude of the decline:
depending on metric, the decline ranged from a low of 17% (Gini coefficient) to a high
of 44% (Mean Log Deviation). Yet all metrics show a clear decline, which becomes
steeper and steadier after the turn of the century. While the trend oscillated before the
1990s, the decline became monotonic after the year 2000.

5. Population and “between-country” inequality

We used a decomposition analysis to explore how population trends affected
between-country inequality. Building on Eq. (1), and further noting that a country’s
GDP per capita is a function of labor force productivity (x;) and population age
structure (a;), one can decompose the change in MLD between two time periods as
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Figure 3.

Global GDP inequality between countries (1970-2019). Source: author’s calculations, based on GDP data from
World Development Indicators (https://databank.worldbank.org/source/world-development-indicators), last
access, January 2024.
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(2)

where barred values represent averages, and A marks change between two time
periods. For instance, when studying change in global inequality between 1980 and

1990, i =(ij1980) + I j(1990))/2, and Ap =p1990 — P19s0-
5

Table 3 shows the findings from this decomposition. It shows what percentage of
the 1970-2020 decline in BCI comes from the countries’ relative changes in the
population size, age structure, and productivity. The table lists the results for the
entire period (last column) but also for each decade, from 1970 to 2020.

For the full period, the relative changes in productivity accounted for 86% of the
total convergence: countries grew economically similar because their labor productiv-
ity became more similar, perhaps the result of a worldwide expansion of education
and diffusion of technology. However, demography was also a factor. Countries
became more similar in age structure, and this demographic convergence accounted
for 19% of the GDP convergence. Of the two population factors, age structure was the
most influential. Changes in the relative size of population did in fact exacerbate
rather than reduce inequality. This is because lower-income nations were growing
faster, thus steadily accounting for a growing share of the world population. The fact
that age structure, not population size, is the more influential factor underscores the
limitations of the classic P-D debate and its narrow focus on population growth.

A detailed analysis by decade shows that the global trend in age dependency has
consistently worked to reduce inequality. In the first decade, when global inequality
was rising, they slowed that rise. In subsequent periods, when global inequality was
declining, they accelerated that trend, especially during the 1990s and the most recent
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Time period

Inequality outcomes 1970- 1980- 1990- 2000- 2010- 1970-
1980 1990 2000 2010 2019 2019

Total change in MLD 0.019179 —0.055 —0.06042 —0.16469 —0.06403 —0.32496

Percent change in MLD due to

changes in

Population size —20% 12% -1% —9% —18% ~7%

Age structure —5% 24% 33% 12% 31% 19%

Productivity 128% 64% 68% 95% 88% 86%

Source: author’s calculations, based on GDP statistics from World Development Indicators (https://databank.worldbank.
org/source/world-development-indicators), last accessed in January 2024.
*Some of the percentages do not add up to 100%, due to rounding error.

Table 3.
Relative contributions of economic and demographic factors to the global convergence in GDP per capita observed
between 1970 and 2019 [29].

Time period

Inequality outcomes 1970- 1980- 1990- 2000- 2010- 1970-
1980 1990 2000 2010 2019 2019
Total change in MLD 0.019179 —0.055 —0.06042 —0.16469 —0.06403 —0.32496

Percent change in MLD due to
changes from

Global North 268% —72% —86% —7% —34% 14%
East Asia —299%  124% 163% 55% 38% 16%
South East Asia —70% 18% 25% 13% 22% 2%
Latin America and Carribbean 49% —4% —7% 0% —2% 7%
South Asia 32% 61% 63% 42% 107% 61%
Middle East and North Africa 79% 10% —9% —2% —9% 14%
Sub-Saharan Africa 45% —38% —50% —3% —23% —14%

Source: author’s calculations, based on GDP statistics from World Development Indicators (https://databank.worldbank.
org/source/world-development-indicators), last accessed in January 2024.

Table 4.
Decomposition results for the relative contributions of vavious world regions to the global convergence in GDP per
capita observed between 1970 and 2019.

decade (2010-2019). The relative growth in population size did worsen inequality
throughout the study period. However, the first two decades were an exception, with
the results for 1980-1990 at a time when China was implementing its one-child policy.
One can probe deeper into the drivers of this GDP convergence by looking at the

contributions of different world regions (Table 4). As in Table 3, one can review the
full study period or focus on individual decades. The results suggest the following:
first, the largest contributions (61%) came from South Asia, followed by East Asia
(16%) and the Global North and the Middle East and North Africa (MENA) region
(14% each). Over time, East Asia and South Asia stood out as the world leaders in
reducing global inequality in GDP, with the first of these regions dominating in the
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first three decades and the second taking over since. Asia’s contribution comes from a
mix of slowing population growth and rising productivity (results not shown). So far,
sub-Saharan Africa is the only world region that has not contributed to this global
economic convergence. The next half century will be interesting in that regard. As
Africa completes its demographic transition and if the region reaps substantial divi-
dends, it can become a leading driver of global convergence. Already, over the last
three decades, several African countries have advanced their transition, reaping sub-
stantial dividends. During the 1990-2020 period, a dozen of African countries at least
doubled their GDP, based in part on harnessing dividends. Leading countries on that
list (Table 5) include Kenya, Morocco, Namibia, Tunisia, Eswatini, Botswana,
Rwanda, Cabo Verde, and Lesotho. In all of these countries, changes in age structure
accounted for anywhere from 14% to 28% of the entire economic growth registered.

6. Population and “within-country” inequality

Global inequality combines the inequalities found between and within nations.
While BCIs may reduce inequality across nations, it is also essential to pay attention to
inequalities within countries because these WCI are essential to fair and inclusive
societies, and to individual sense of relative deprivation. From an individual perspec-
tive, and despite the reach of globalization, the ability to keep up with one’s immediate
neighbors remains the ultimate yardstick of accomplishment. We specifically focus
attention on the possible role of fertility transitions in fostering economic inequality
within nations.

6.1 Theory

Why would fertility transitions affect WCI? One answer comes from dilution
theory. According to this theory, parents with large progenies must split their time
and material resources among multiple siblings, and this reduces the endowments per
child [30]. For this reason, a society in which poor families bear more children than
richer families do will breed resource inequality among children. This resource
inequality in childhood later fuels income inequality when children become adults.
For the same reason, fertility transitions that unfold in top-down fashion should
widen economic inequality, especially if these fertility changes occur alongside
adverse changes in family structure [31]. Altogether, if higher-income groups are first
to adopt new reproductive behavior that deepens the per capita endowments of
children, the early phases of fertility transitions will foster economic inequality. This
divergence could wane during the late phases of fertility transitions when fertility
begins to fall among low-income groups. Yet it could also persist if rich families
actively leverage their past position to restrict the poor’s social mobility.

6.2 Trends in within-country inequality

Recent studies have shown a sharp rise in WCI in most industrial nations [32].
These internal inequalities have been less studied in the global South where poverty
remained the primary worry. Yet this region may be facing similar or even steeper
rises in inequality. A recent review of national statistics on inequality shows that
Africa is now home to 8 of the top 10 most inequal (and 11 of the top 20) countries in
the world [9]. Given this rising inequality, given concurrent fertility transitions, and
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given expectations from dilution theory, it is reasonable to consider how these transi-
tions might affect WCI.

6.3 Role of population in within-country inequality

Dilution is compelling as a theory, but its empirical evidence is elusive. To prove
dilution, it is not enough to show a negative correlation between sib size and children’s
outcomes because such correlation may merely reflect endogeneity in the reproduc-
tive choices of families. For this reason, it is useful to complement correlation with a
decomposition analysis to show how changes in the resource inequality of children
derive from a mix of economic, social, and demographic factors. Key factors are likely
to include inequalities in (a) families’ incomes, (b) the share of income devoted to
children, (c) the number of children, and (d) access to public subsidies. Unfortu-
nately, the detailed data needed for this analysis was not readily available. Nonethe-
less, we draw tentative inferences by monitoring fertility inequality. Economic
inequality will widen in the course of a fertility transition if it is accompanied by rising
levels of fertility inequality, especially if the country’s income inequality is also rising.

To assess this theory, we first explore how fertility inequality evolves during a
fertility transition. One can explore this link from a historical perspective, by follow-
ing individual countries over time. One can also explore it from a comparative per-
spective, by comparing countries at successive stages of their transitions. Results from
a historical perspective (results not shown but see [33]) confirm the inverse U pattern
expected in theory. Fertility inequality grows after the onset of a fertility transition,
and it gradually recedes as the country completes its transition.

Figure 4 shows the results from a comparative perspective, based on recent DHS
data. Specifically, we use information for all 61 countries that fielded DHS surveys in/
after 2015. For each country, we compute the differences in the birth rate of the
bottom versus the top SES quintile. The numbers thus indicate the difference in
average birth rates between families in the bottom versus top SES quintiles. The
results show that all the numbers are positive: on average, poorer families always have
a higher fertility rate than richer families do; the difference averages almost 2.5, and it
ranges from a low of 0.1 (Armenia 2016) to a high of 4.5 children (Angola 2015).
Importantly, the data show an inverse U pattern; inequality peaks in the initial stages
of fertility transitions when the top SES group begins to innovate demographically and
to separate itself from the rest. There is of course some variation around this inverse U
curve, but the average pattern is strong: taken alone, the stage in fertility transition
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Figure 4.
Fertility gap between top and bottom SES quintile over the course of fertility transitions. Source: author’s
calculations, based on DHS data (https://www.statcompiler.com/fr/), last access, January 2024.
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explains a quarter of all variation in the fertility inequalities across all study countries.
This initial divergence in birth rates is expected to fuel the resource inequality among
children and, ultimately, the economic inequality in the next generation. Resource
inequality among children will widen most severely if inequality in parental income
also grows during that period and if public support is weak or weakening.

7. Conclusion

The central question raised in this chapter is whether demographic dividends will
unite or divide the world, i.e., whether they will reduce or raise global income
inequality. Our analysis of recent data shows mixed influences. Current fertility tran-
sitions in the global South are pushing global income inequality in two different
directions: they narrow the inequality between countries but raise the inequalities
within nations.

Looking across nations, fertility transitions have typically unfolded from the top
down, beginning in higher-income regions before spreading to other regions. By 1970,
countries of the global North had completed their transitions. Since then, lower-
income nations have begun to catch up demographically. As they reap the dividends
from these demographic transitions, they catch up economically as well, closing the
GDP gap between rich and poor nations. Over the last half century, the between-
country inequality in GDP per capita fell anywhere from 17% to 44%, depending on
the inequality metric used. A decomposition analysis shows that much of this cross-
national convergence in GPD (86%) was due to convergence in labor productivity.
Yet, population was a notable factor. Further, changes in age structure, rather than
population size, were the bigger population factor.

Looking within nations, fertility transitions also unfold from the top down. Such a
pattern is expected to raise economic inequality within countries during the early
stages of the transition, insofar as large sib size dilutes the resources available to
individual children. The effects of this dilution on economic inequality also depend on
the patterns of parental and public investment in children. Because we lack detailed
information on these patterns of families’ resource allocation, we did not directly
estimate the contribution of fertility transitions to resource inequality. Nonetheless,
the partial evidence mustered is consistent with the expectation of rising income
inequality during the preliminary stages of fertility transitions.

In sum, contemporary fertility transitions have both “dividend” and “divider”
effects. The “dividend” effect is fueling an economic convergence of world countries
driven in part by fertility transitions in the global South. The “divider” effect also
derives from the top-down pattern in which transitions begin, a pattern that initially
raises economic inequalities among children. This combination of ‘dividend” and
‘divider’ effects account in part for the double movement in inequality observed
during the last half century.

Looking forward, the world is projected to complete its fertility transition by 2070.
If these transitions continue to induce the same mix of “dividend” and “divider”
effects, the current involution of inequality will continue. The end result would be to
flatten the world from a cross-national view but also to fracture it from a national
view. This mix of flattening and fracturing will turn the world into a global village in
which nations become less important than social class in defining people’s standing on
the global totem pole. Neither dividends nor divider effects are automatic. Countries
harness dividends only if they work to take advantage of their periods of low age
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dependency by creating employment, encouraging savings, and channeling invest-
ments in the most productive sectors. Likewise, divider effects are most severe when
fertility transitions occur alongside other demographic and socio-cultural transforma-
tions that foster ruthless competition and inequality. Adverse transformations in
family structure —notably assortative marriage and greater prevalence of singlehood
and divorce among poorer mothers—have occurred in the global North [31]. If these
transformations extend to the global South, they will accentuate the fertility transi-
tions and magnify inequality.
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Chapter 2

Demographic Dividends across the
Global South: A Comparison of
Africa, Asia, and Latin America

(1970-2020)

Zhuang Han, Claude Mbarga, Michel Tenikue
and Sarah Girvoux

Abstract

The last half century has seen seismic transformations in the demographic outlook
of many countries in sub-Saharan Africa, Asia, and Latin America. Because these
transformations have coincided with equally profound economic change, they raise
questions about the role of demographic change and its dividends in transforming the
developing world. For instance, how much have the differences in onset, patterns, and
management of fertility transitions fueled the growing economic divergence now seen
across these regions? On the one hand, the four Asian Tigers reportedly leveraged
their fertility transition to accelerate economic growth. On the other hand, a few
countries in West Africa have yet to initiate their fertility transition, and the list of
least-developed nations is increasingly restricted to African and high-fertility nations.
In this chapter, we use new decomposition methods to estimate the dividends accrued
by individual countries between 1970 and 2020 and to explore how these dividends
contributed to the region’s economic growth and differentiation. The analysis begins
by estimating the size of each country’s dividend; then, we consider factors that
explain differences across national dividends. Finally, we estimate the percent contri-
bution of this variation in dividends in explaining the cross-country variation in the
economic outlook of this world region.

Keywords: demographic dividends, inequality, age structure, fertility, global south,
economic growth

1. Introduction
Over the past fifty years, remarkable demographic transformations have occurred

in the global south. These coincided with major economic shifts, prompting inquiries
into the role of demographic transitions in reshaping the developing world.
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Historically, research on the consequences of demographic change for develop-
ment initially centered on the relationship between population size and economic
progress [1].

In 2003, however, Bloom, Canning, and Sevilla introduced a new perspective
focused instead on the role of age structure and the so-called demographic dividend.
As birth rates decrease (and before life expectancy increases), countries experience a
temporary period of low age dependency, which promotes savings, investment, and
economic growth. This dividend argument has gained considerable traction in both
academic and policy circles over the past two decades. In research, the number of
articles examining dividends on JSTOR rose from 9 in 2002 to 1094 in 2022. In the
policy world, a growing number of nation-states have developed “road maps” to
harness the demographic dividend [2], and the African Union named 2017 as the year
of “Harnessing the Demographic Dividend ... ” [3]. However, the concept remains
contentious for several reasons.

First, there are questions about whether the demographic dividend is a genuinely
novel argument or merely a variation on the standard population growth and devel-
opment perspective. Is the relationship between age structure and development fun-
damentally different from the links between total population growth and
development? Second, it is challenging to measure the dividend in a compelling way
that allows for historical analysis and cross-country comparison. Standard methods
(NTA accounting, simulation, DemProj) tend to be data-intensive and more suitable
for simulating future scenarios than accounting for past changes. Third, it remains to
be seen whether the magnitude of dividends will be similar across all world regions.
Current discussions of demographic dividends draw heavily upon data from East
Asian countries between 1960 and 2000. In contrast, data from Latin America during
the same period indicates that the benefits from demographic transitions did not yield
the same level of economic advantages as those observed in East Asia [4].

This paper presents a novel decomposition method that can help address the
questions above. Using this method, we examine the magnitude of demographic
dividends across the global south over the past 50 years, explore the factors associated
with the emergence of these dividends, and assess the extent to which patterns of
dividend formation are similar or different across world regions.

2. Background
2.1 A half century of socio-demographic change

Between 1970 and 2020, the world’s population nearly doubled, increasing from
3.7 billion to 7.8 billion. GNI per capita rose from $802 in 1970 to $11,040 in 2020,
increasing 13-fold during this half-century [5]. However, this increase was accompa-
nied by growing income inequalities between countries and regions, particularly in
Latin America and the Caribbean, sub-Saharan Africa, and East and South Asia.?
Figure 1 highlights this variation, showing the 3-year-average annual GNI per capital
Growth Rate over the past 50 years. It also highlights the wide regional variation in the
pace of demographic change, as seen in the varying trends in age dependency ratios.

! Regions here are defined by the World Bank regional coding. Specific details on the country composition
of each region can be found in the WDI Online database (WDI Online 2020).
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Demographic and economic evolution in global South between 1960 and 2020. Source: Authors with WDI
database.

2.2 Latin America and Caribbean

The socio-demographic landscape of Latin America and the Caribbean has evolved
significantly since the 1490s when Europeans first arrived. In the 19th century,
migration flows and declining mortality rates triggered a population surge. During the
latter half of the 20th century, the total fertility rate (TFR) fell from 5.2 to 1.9, causing
the annual population growth rate to decline from 2.5% to 0.8% [6]. Figure 1b,
utilizing WDI 2022 data from 1970 to 2020, confirms this fertility decline and high-
lights a reduction in demographic dependency from 88% to 49%. These statistics
indicate that the region initiated its demographic transition phase and began to
benefit from the demographic dividend after 1980, when the dependency ratio fell
below 80%.

Paradoxically, GNI per capita growth in the region fell during this time, mainly
due to the 1980s debt crisis, which disrupted Western foreign investments and
increased poverty and unemployment. Social inequalities, especially among vulnera-
ble groups like the indigent and Afro-descendants, intensified. Additional factors,
such as low education levels and urbanization rates, also hindered growth. Despite a
reduced dependency ratio (from 71% to 49% between 1990 and 2020), the region
failed to effectively harness the demographic dividend during this period [7-9]. While
GNI tripled from $5969 to $15,243 between 1990 and 2020, it remained slightly below
the global average.

2.3 Sub-Saharan Africa

Sub-Saharan Africa exhibits the world’s highest population growth, with a total
fertility rate (TFR) of 4.7 children per woman in 2020, double the global average. The
region’s population growth rate remained stable from 1970 to 2020, hovering between
2.68% and 2.65% [5]. Age dependency ratios consistently ranked highest, starting at
90% in 1970 and declining to 84% in 2020, peaking at 96% in 1988 (Figure 1d). Even
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today, Sub-Saharan Africa has yet to reach the critical threshold of 80% for the
demographic dividend [5, 10, 11].

Despite this unfavorable population structure, the region has seen a gradual but
modest increase in gross national income (GNI) per capita, with an average annual
growth rate of 0.38%. Between 1990 and 2020 (Figure 1d), GNI per capita grew
sevenfold, from $201 to $1500. Numerous studies [10-18] underscore the persistent
challenges facing the region, including demographic factors, governance issues, lim-
ited educational expansion, low levels of women’s empowerment, and unique cultural
constraints.

2.4 East and South Asia

South and East Asia, home to 23 countries and the world’s most populous region,
offer compelling examples of economies that achieved significant demographic divi-
dends. The population surged from 1.74 billion in 1970 to 3.63 billion in 2020,
representing 46.33% of the global population [2]. Over three decades, the region
experienced extraordinary economic progress and generated substantial wealth.

Figure 1a and c shows the economic and demographic evolution of East Asia &
Pacific and South Asia from 1960 to 2020. The data reveal three significant trends in
East Asia’s population growth: an initial increase from 0.17% to 2.34% (1960-1964), a
slight rise from 2.3% to 2.6% (1964-1970), and a gradual decline from 2.6% to 0.4%
(1970-2020).

This population change led to a demographic transition characterized by a contin-
uous decrease in demographic dependency (from 79% to 47%), well below the 80%
threshold required for capturing the demographic dividend (Figure 1a). East Asia
entered its window of opportunity for a demographic dividend before 1970, propel-
ling substantial economic growth, with an average annual GNI per capita growth rate
(in constant $) of approximately 4% between 1970 and 2020, peaking at 6.9% in 2007
and 6.3% in 2010. By 2020, absolute GNI per capita had risen from $306 to $11,652,
marking a 38-fold increase [5].

South Asia mirrors East Asia’s pattern, with a population growth rate declining
from 2.31% to 1.02% (1970-2020), slightly higher than East Asia’s rate in 2020 [5].
Concurrently, the demographic dependency ratio fell from 82.66% to 51.66%

(Figure 1c). These trends indicate that South Asia entered its demographic dividend
window in the 1970s. The GNI per capita growth rate also increased significantly, with
GNI per capita rising approximately sixteen-fold, from $118 to $1879.

2.5 A new argument

In 2003, Bloom, Canning, and Sevilla argued that high-fertility countries face
development barriers because the working-age population’s earnings are siphoned
into supporting a large number of dependents, rather than being saved or invested in
ways that would boost economic growth. However, as countries undergo their demo-
graphic transitions, fertility decline creates a “window of opportunity” where the
share of the working-age population (ages 15-64) is larger than the non-working-age
share of the population (ages 0-14 and 65 and older). A country with a large and
productive working-age population and a low dependency (or support) ratio is better
positioned to spur economic growth and raise living standards. According to Bloom
et al. [19], the change in age structure leads to a rise in per capita savings, which they
refer to as an accounting effect, or a “mechanical” dividend. They also expected a
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behavioral effect, stemming from a rise in female labor participation and increased
spending on children’s schooling [19].

To harness a dividend, fertility declines are a necessary, but not sufficient, condition.
The country must additionally have, or build, the essential infrastructure and policies to
put its growing workforce to work, such as investing in education and training, improv-
ing access to healthcare, and creating an enabling environment for entrepreneurship and
job creation [20, 21]. At best, countries can miss the window of opportunity if they do
not grow their economies before facing the eventual rise in age dependency stemming
from older dependents. At worst, a large, inadequately educated and trained young
population can lead to high levels of unemployment and social unrest [22].

Dividend theory thus refocused the population-development debate from its earlier
emphasis on population size and high fertility to a focus on age structure. This aspect of
demographic change is both theoretically interesting and empirically dynamic. While a
country’s total population remains relatively stable over time, age structures can shift
rapidly depending on the pace of the country’s demographic transition.

Yet this thesis is beset by a lack of firm consensus on the evidence, notably
whether the dividend is automatic, large, and how it might depend on contextual
conditions [23-25].” Disparate findings sow theoretical confusion and muddle policy
advice to countries hoping to bank on their fertility transitions. A consistent applica-
tion of robust methodology across various countries and historical periods would
foster a better sense of the magnitude and contextual variation in dividends.

2.6 Empirical approaches

Scholars have used a range of alternative approaches to estimating the size of
dividends, including simulation, DemDiv Model [26], National Transfer Accounting
[27, 28], and regression and decomposition-based models [12].

2.6.1 Simulations

Various simulation models have examined the relationship between population
trends and the economy. These models typically investigate how demographic
changes influence the economy, using equations based on economic theories and real-
world data. For example, studies by Ashraf et al. [29] and Karra et al. [30] explore
how decreasing birth rates affect economic growth. Although these models are trans-
parent in their calculations, they can be challenging to use for non-experts and they
require large amounts of data [26].

2.6.2 DemDiv model

The DemDiv model is the most widely and popular used approach for making
projections or macro-demographics simulations. It is easy to use and based on widely
available data for most countries. It consists of projecting the economic consequences
for a country based on population projections and the assumed links between demo-
graphic and economic variables. The first draws from the projection work of the

% For example, [23-25] work use a model integrating a greater diversity of parameters (the effects of FP
policies, endogenous savings, child health, the effects of manufacturing and agriculture, wage distortions,
and the effects of women’s education on fertility) to try to account for a broad range of policy conditions.

27



Population and Development in the 21st Century — Between the Anthropocene and Anthropocentrism

United Nations. The latter comes from scientific research on these links [31]. The
DemDiv model comprises a demographic and economic sub-model [31, 32].

2.6.3 National Transfer Accounts

Another approach for estimating the size of the dividend, the National Transfer
Account approach, was developed by Mason and Lee [33]. This method leverages
detailed data on earnings, consumption, savings, and economic transfers to build a
detailed country profile of the age-specific pattern of economic behavior [34, 35].
With these profiles (and the assumption that these behaviors hold relatively stable),
one can gauge how aggregate national outcomes would change as the country’s age
structure evolves. The wealth and detail on age-specific economic behavior make it
possible to examine multiple questions about population-economic relations, includ-
ing the size of dividends [27, 28].

The NTA approach usefully eschews the narrow assumptions of a universal defi-
nition of age structure. Unfortunately, it is highly data-intensive [26]. Not surpris-
ingly, NTA data is not universally available. For instance, files are only available for 21
of sub-Saharan Africa’s 46 countries and cover a short historical period. As such, they
cannot support detailed cross-country comparisons, even if one ignores the high
variability in data quality across countries.

2.6.4 Regression and demographic decomposition

Dividends are also studied with regression and decomposition-based modeling.
This method uses historical time series data to establish statistical relationships
between key demographic and economic variables. Researchers have widely
employed the regression approach to construct detailed explanations of relationships
among key variables [36-39]. The decomposition approach is particularly valuable for
assessing the contributions of different key components to economic growth. For
instance, using data from 105 countries spanning the 1980-2005 period, Crespo
Cuaresma et al. [40], show that changes in educational attainment levels, rather than
age structure alone, primarily contributed to the demographic dividend effects.

3. Data and methods
3.1 Data

We use data from the World Development database on population size, TFR, labor
force participation rate, age structure, and gross national income (GNI) from 1970 to
2020 [5]. For comparative purposes, we use the Atlas purchasing power parity (PPP)
values of the GNI to address changing exchange rates.” The data is available for 121
countries, with 44 in Asia, 52 in Latin America, and 25 in Africa over the five-decade
period (605 data points in total).

? The Atlas method facilitates comparison by converting to US dollars using the exchange rates over 3
years, while the PPP method attempts to estimate equal purchasing power among countries. There is no
clear rule as to whether one should use the Atlas method vs. PPP.
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3.2 Methods

We use a decomposition approach to show how the change in the country’s GNI
trends reflects changes in productivity, employment, and age dependency. This
accounting uses a mathematical transformation that expresses GNI per capita as a
product of four conceptually meaningful factors, as follows:

GNI per capita = (Productivity) " (Employment) * (Labor Force Participation)” (Age Structure)
(1)
The is obtained by successively expressing the GNI per capita as:

GNI GNI*A GNI L A ~ GNI E*E A @)
p A P L "A"P E "L*ADP

Where GNI is the Gross National Income; E is the population employed out of the
total labor force (L); A is the working-age population, and P is the total population.
If we rewrite Eq. (2) asy = pqrs

Ay = pAlgrs) +qrsAp
P (75Aq + g Ars) + qrsAp

qArs +p7sAq + qrs Ap (3)
q(TAs +5Ar) + prs Aq + qrsAp

=pqrAs+pgsAr+prsAq + qrsAp.

r
r

where barred values represent averages, and A marks a change between two time
periods. For instance, when studying change in x between 1980 and 1990,

X = (X1980) + X1990)) /2 and Ax = X990 — X108 (4)

Using the expression above, any historical change in GNI per capita (y = GNI/P)
can be traced to changes in these four components, including the mechanical influ-
ence of age structure (s = A/P) and the other components represent changes in
theoretically important growth factors, including productivity (p = GNI/E), rate of
employment(q = E/L), and labor force participation (r = L/A). Importantly, demo-
graphic dividend theory expects national changes in age structure to affect these
drivers through savings and investment in economic development. A decomposition
analysis thus helps identify and compare which of these components made the largest
contribution to economic growth.

We use the decomposition methods above to estimate the size of each country’s
dividends. We then use these results in an Ordinary Least Squares (OLS) regression
model to better understand the contextual factors shaping the magnitude of dividends
across place and time.

4. Findings
4.1 Age structure and economic growth

We used the decomposition method described above to compute, for each decade
from 1970 to 2020, how much a country’s change in GNI per capita (y = GNI/P) was
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Figure 2.
Sige of dividends across the Global South, 1970-2020.

driven by changes in productivity (p), the employment rate (g), labor force
participation () and age structure (s).

Figure 2 displays the results from the decomposition analysis, focusing on the role
of age structure changes in the economic gains registered over each country period.
The mean gain accrued by changes in age structure, which we refer to as the “nominal
dividend,” was $82, with a slightly lower median of $37. Given that the median gain in
GNI over each decade period was $396, it appears that, on the whole, the influence of
age structure was small but still important. Not surprisingly, the influence of age
structure varied significantly over time and across regions, as described in Table 1.

4.2 Historical variation

Table 1 summarizes the historical evolution in the magnitude of dividends in the
1970-1980, 1980-1990, 1990-2000, 2000-2010, and 2010-2020 decades.

4.2.11970-1980

Between 1970 and 1980, Latin America, Asia, and Africa experienced rapid eco-
nomic growth, with median growth rates exceeding 200% in all regions. A significant
driver of this growth was the surge in commodity prices and export revenues, driven
by strong demand and high prices for oil, minerals, agricultural products, and
manufactured goods in the global market. These increased export earnings enabled
these regions to finance development plans, invest in infrastructure, and expand their
industrial sectors [41].

The Median GNI gains ranged from $271 in Africa to $538 in Asia, reaching $1424
in Latin America (Table 1). The role of age structure and the demographic dividend in

30



A Comparison of Africa, Asia, and Latin...

//dx.doi.org/10.5772/intechopen.1003675

Demographic Dividends across the Global South

: http:

DOI

'0T0T—046T “SpudplLaLp duou0Is puv yimois [puotsay
T 9IqeL

*21monas 93e ur s3ueyd w0l paured sIe[[op [BUIWION =PUIPIAI( [BUTWON

‘PUSPIAI(] 03 UOHNQLIUOY) 5,21MNNG a8y Jo adeIuadiag = pusapIal(] %

zs S 0§ 0§ 6% 0§ 0§ 0§ N
0€$ %S %8 +6$ 8T$ %E %611 609% UBIPAIA
¥€$ %C %ST 681$- 6/$ %S %9LT +0ST$ uesy VOngav
74 Iz <4 <4 74 sz 74 74 N
6518 %€ %ET 665$ fare] %L %66 ¥¥9T$ UBIP3IAl
0% %t %¥T CIIT$ sT$ %CT %TTT vlees UES[N  EDLIDWY UDE]
6¢ 54 <4 vy <3 fa 2 194 194 N
8% %S— %CT 95/$ €IT$ %8 %EYT S09T$ UBIP3IA
Th$ %T— %TE £58$% 08T1$ %L %ELL 929t$ uesN BISY
ende) $ enden enden $ enden
PUSPIAI] PUdPIAIQ  /IND W  /IND Uraduey) pudplAlq PUdpPMAIQ  /IND U /IND ula3uey)d
JeurwionN % aSuey) 9 TeurwioN JeurwoN % aSuey) 9 JeurwioN
02020102 010Z-000¢
<4 o St (97 a2 6¢ Fa 2 Fa 4 ¥E ¥E ¥E <3 N
[1$ %L~ %ST— - $ %S0~ %T [45] 9%~ %8 T— %STT T/e$ UeIPIIN]
w$ %T %T 6L% 81$ %E'9— %S 2353 67$- %10 %CTT yTr$ ued\ 'Y
<4 <4 <4 <4 <4 6L <4 44 44 44 N
18$ %L %T8 8HET$ 69% %WCT— %T 42 18$ %8S %L0T 14445 UBIP3IAl
6€1$ %T %68 4743 80T$ %LE %L 9/t$ 6% %6'E %90 96€T$ UES[N  EDLIDWY UIET]
9¢ 93 9¢ 9¢ 44 4 a4 I Vi1 Z N
L¢$ %8 %EY £Tr$ 9% %0°S %SE [435) 0c$ %¥'T %EYT 8G$ UeIpay
3453 %TT %VEL 11T 3483 %16 %S £86$ 15 %0y %08€ [xad ued BISY
pusptap puspiarp endep/jND  $ ended/ND W puspialp  puspiarp  endep/ND  $ ended/INO W puspiap  puspiarp  ended/IND ¢ ended/IND ur
TeurwoN % ur 9Sueyd 9, oSueyd [eurwoN  [eUTWION % ur 9Sueyd o, oSueyd [eurwoN [eUrWION % ur aSueyd o, aSueyd reurwoN
0002-066T 0661-0861 0861-0L61

31



Population and Development in the 21st Century — Between the Anthropocene and Anthropocentrism

driving these changes varied across regions. Age structure contributed 2% in Asia, 6%
in Latin America and the Caribbean, but had a negative contribution of —2% in sub-
Saharan Africa. The poor performance of sub-Saharan Africa can be attributed to its
high and rising age dependency (Figure 1), in contrast to the other developing
regions.

Sub-Saharan Africa’s poor performance can be partially understood within the
context of the population policies pursued by African states during the post-colonial
era, which aimed to encourage population growth due to cultural and social factors
favoring larger families [42]. At the time, Africa was considered underpopulated, and
the prevailing doctrine promoted population growth, sustaining high fertility rates.
This perspective hindered the endorsement of population programs emerging from
the initial International Conference on Population and Development in Bucharest
in 1974.

In conclusion, from 1970 to 1980, Africa witnessed substantial variations in GNI
per capita growth across regions. Sub-Saharan Africa’s underperformance can be
partially attributed to its population policies and the subsequent high and growing age
dependency. These findings underscore the complex interplay between demographic
factors and economic development, emphasizing the importance of considering
regional context in understanding these dynamics.

4.2.2 1980-1990

During this decade, there was a notable slowdown in economic growth, a phe-
nomenon extensively addressed in the literature. East and South Asia experienced a
modest 35% increase, while sub-Saharan Africa and Latin America saw growth rates of
just 2%. Several factors contributed to this deceleration. First, the debt crisis in many
developing countries hindered their ability to invest in productive sectors, leading to
austerity measures and structural adjustment programs imposed by international
financial institutions. This resulted in reduced government spending, increased
unemployment, and slowed economic activity [43]. Second, declining commodity
prices, a significant source of export earnings, had a detrimental impact on these
region’s economies [44, 45]. Third, political instability, conflicts, and civil wars in
various countries disrupted economic activities and discouraged investment. Further-
more, limited technological advancements and access to capital and markets broke
economic growth. Collectively, these interconnected factors created an unfavorable
environment for sustained economic progress, resulting in diminished growth rates
across Asia, Africa, and Latin America during the 1980-1990 period.

However, the impact of significant demographic changes during this period is also
evident. The demographic dividend contributed positively to economic growth, pri-
marily in Asia, with a mean and median percent dividend of 9.4% and 5%, respec-
tively. This is largely attributed to the rapidly improving dependency ratios resulting
from the population policies aimed at reducing fertility rates across the region. Inter-
ventions included contraception access, incentives and disincentives for family size,
raising the legal age of marriage, and enhancing female education and empowerment.
The impact of these policies varied across countries and regions, depending on factors
such as the initial fertility level, policy implementation, and cultural and religious
context. For example, China’s “One-Child Policy” in 1979 strictly limited family size
through a combination of incentives and penalties [46]. India’s National Family Wel-
fare Program in the 1960s emphasized voluntary family planning and reproductive
health services, including campaigns promoting contraception and the establishment
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of family planning clinics [47]. Similarly, Thailand’s “Contraceptive Revolution” in
the 1970s featured a comprehensive family planning program, with free or
subsidized contraceptives, education, and expanded access to reproductive health
services [48].

In Latin America, demographic dividend contributions were smaller, with a mean
positive dividend of 3.7% but a negative median value of —2.2%. This reflects varying
fertility trends across the region, with some countries lagging in fertility declines
while others were taking action based on the 1974 World Population Plan of
Action. The 1984 ICPD in Mexico increased Latin American and Caribbean
countries’ awareness of fertility’s economic impact. Governments in the region began
pursuing family planning programs, population education, and women’s rights
promotion [6, 9, 49, 50].

In sub-Saharan Africa, high dependency ratios (Figure 1) led to a mean and
median dividend of —6.3% and —0.5%, respectively. During the 1980s, the region
experienced persistently high fertility rates alongside limited investments in contra-
ception stemming from cultural norms and the absence of robust population policies.
African cultural and social structures favored large families during this time,
influencing the desire for high fertility rates. Moreover, inadequate infrastructure and
limited availability of contraceptives posed challenges to accessing family planning
methods [42]. Insufficient investments in reproductive health and family planning
programs further hindered progress in reducing fertility rates.

4.2.31990-2000

In the 1990s, Asia and Latin America experienced rapid growth, with median gains
in GNI per capita of 43% and 81%, respectively. In contrast, Africa faced a significant
economic downturn, with a mean decline in GNI per capita of 15%. This decline
stemmed from multiple factors. Political instability, including civil wars, ethnic con-
flicts, and military coups, disrupted economies, destroyed infrastructures, and
deterred investment [51, 52]. Some countries struggled due to poor economic policies,
such as excessive state control of key sectors, overvalued currencies, heavy reliance on
single commodities for exports, and neglect of agriculture [53]. The high debt burden
carried by many African nations redirected national budgets toward debt servicing
rather than investment or social spending [54].

Additionally, some countries implemented Structural Adjustment Programs,
which, though aimed at reducing fiscal imbalances, often led to short-term economic
hardship and hindered long-term growth due to social spending cuts [55]. The lack of
economic diversification was another challenge, with many African economies
heavily reliant on commodities, exposing them to volatile international market prices
[56]. Lastly, the HIV/AIDS pandemic in this period had severe social and economic
impacts on many African countries, including reduced life expectancy, productivity,
and overall economic growth [57].

Favorable demographic conditions yielded significant demographic dividends
across Asia and Latin America, with median dividends of 8% and 7%, respectively, in
this decade. The 1990s witnessed substantial declines in fertility rates in many coun-
tries in these regions. Brazil stands out in Latin America, with its fertility rate
plummeting from 6.3 children per woman in the 1960s to an average of 2.3 by the late
‘90s. This transformation resulted from robust government-sponsored family plan-
ning initiatives and increased women’s education levels [58].
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In Asia, Iran experienced a similarly dramatic shift in fertility trends. The fertility
rate dropped from an average of 7 children per woman in 1980 to below the replace-
ment level—about 2.0—by the late 90s. This rapid demographic transition was driven
by a nationwide family planning program and improved access to education and
employment for women [59].

While Africa faced challenging economic conditions during this period, its demo-
graphic outlook was less grim. The median dividend was —2%, meaning that GNI
losses would have been 2% greater without improvements in age structure. Many Sub-
Saharan African countries began experiencing notable fertility declines in the 1990s.
Ghana, for instance, saw its fertility rates drop from around 6.4 children per
woman in 1988 to 4.2 by 2000, driven by efforts to expand access to family planning
services, increase women’s education, and gradual urbanization [60]. Rwanda
witnessed one of the most rapid fertility declines in the region, with fertility rates
declining from approximately 8.2 children per woman in the early 1980s to 4.6 in
2000, thanks to a robust national family planning program and strides in women’s
education [61].

Yet the demographic picture throughout the region remained varied during this
period. During the 1990s, the patterns of fertility transitions across African nations
varied significantly, with some countries even observing fertility stalls and reversals,
such as in the case of Niger and Mali, where TFR remained about 6 [62]. More
dramatically, fertility reversals were observed in some countries, where fertility rates
began rising again after an initial decrease, largely due to persisting cultural norms
favoring larger families, inadequate access to family planning services, and obstacles
in women’s education and economic opportunities [63].

4.2.4 2000-2010

The 2000s saw continued growth within Asia and Latin America (with median
gains in GNI of 143% and 99%, respectively). However, what stood out during this
decade was Africa’s remarkable economic emergence, with a staggering median GNI
per capita increase of 119%. This growth was propelled by a surge in commodity
prices driven by global demand, particularly from rapidly developing countries like
China, which significantly boosted Africa’s export revenue [64]. Economic reforms at
the national level, including trade liberalization and market deregulation, further
accelerated growth by creating a more favorable environment for business and
investment [56]. Additionally, the expansion of telecommunications and the booming
mobile phone market played a transformative role in driving economic development
across the continent [65].

Moreover, Table 1 underscores the significance of demographic dividends during
this period across regions, with mean dividends ranging from 8% in Asia to 7% in
Latin America to 3% in Africa. The period was marked by significant global progress
in promoting family planning [42], which appeared to contribute to the improve-
ments in age structure observed, especially throughout sub-Saharan Africa. Kenya, for
instance, experienced a significant decline in TFR, dropping from 4.9 children per
woman in 2000 to 3.9 by 2010, largely due to concerted efforts to expand access to
family planning services and education for women [66]. Similarly, in Ethiopia, a
robust nationwide family planning program and increased focus on female education
resulted in a TFR decrease from 5.9 in 2000 to 4.8 children per woman by 2010 [67].
These instances underscore the impact of dedicated national initiatives and policy
changes on fertility transitions.
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4.2.52010-2020

From 2010 to 2020, economic growth slowed compared to the 2000s, and regions
showed similar patterns, with mean GNI gains of 32% in Asia, 24% in Latin America,
and 15% in Africa. As the median gains are lower, the growth was concentrated in a
few leading countries. Given its significant role as a trading partner and the global
demand for commodities, China’s economic deceleration had widespread implications
[68]. Reduced commodity prices, resulting from the worldwide slowdown, affected
resource-rich countries across these regions heavily reliant on commodity exports
[69]. Furthermore, political instability, corruption, and governance issues affected
economic performance, notably in Latin America and Africa [70]. Conflict and polit-
ical turmoil stifled economic growth and led to contractions in some countries [69].
Lastly, sluggish productivity growth and weak investment contributed to a slowdown
in Asia, particularly in countries that had previously experienced rapid growth, such
as India and Indonesia [71].

The role of dividends during this period is especially interesting. Africa had slightly
lower median dividends (2%), primarily due to stalls in their fertility decline. For
instance, Kenya’s TFR remained around 3.9 children per woman from 2010 to 2014,
attributed to reduced contraceptive use and changes in marriage patterns [61]. Nigeria
also experienced a similar pattern, with the TFR stagnating at about 5.5 children per
woman over the same period due to persistent cultural norms favoring large families,
and barriers to family planning services [72]. Dividends were smaller in Latin Amer-
ica, where fertility declined from 2.2 to 1.9, and have now turned negative in Asia,
where TFR fell from 2.8 to 2.2 in South Asia and 1.9 to 1.5 in East Asia and the Pacific.
These smaller and negative dividends stem from the challenges now emerging in
many countries of this region.

4.3 Drivers of dividends

While the analysis above suggests the role of dividends in shaping economic
growth, we also wanted to consider factors that explain variation in the size of
national dividends. For this, we conducted a regression (shown in Table 2) examining
how the size of dividends had varied over time, across regions, and through the stages
of the demographic and economic transition.

First, we ask the frequently posed question, “Is Africa Different”? Scholars of
Africa’s fertility transition have found it to have a tendency to begin later and from a
lower threshold of development. Cross-national analyses on the correlates of fertility
declines confirm a net “Africa effect” even after adjustment for other development
variables such as GDP per capita, education, life expectancy, and urbanization [73]. In
terms of dividends, past studies found no reason to preclude a dividend in Africa, and
others found early signs or even larger dividends than initially expected. The current
thinking is to view African dividends as neither precluded nor inevitable but, as
elsewhere, contingent on policy [4, 14, 22, 38, 74, 75].

Model 1, in Table 1, presents our findings on regional differences in dividends.
Here, we do find evidence of an “Africa” effect. The binary relationship between
regions and dividends suggests that countries in Asia and Latin America reap greater
benefits compared to those in Africa. Latin America receives the largest sum, which
implies that it benefits $101.6 more on average from demographic dividends than
African countries.
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Model 1: region  Model 2: region,  Model 3: region, Model 4: region,
demographic demographic demographic
transition transition, transition, economic
economic condition, historical
condition period
Variable Coeff. Std. Coeff. Std. Coeff. Std. Coeff. std.
error error error error
Region
Asia 814" 192 5397 213 567" 20.7 50.3" 20.7
Latin 101.6" 207 5397 23.5 402" 23.0 24.8 24.0
America
Africa Refer . Refer . Refer . Refer
Start of decade TFR
TFR <2 —41.0 357 13757 39.0 -13267 401
TFR 2-4 1197 237 55.8" 253 516 27.4
TFR 4-6 417 21.3 18.8 211 22.6 21.7
TFR >6 Refer . Refer . Refer

Log of start of decade

GNI/capital 39.0 7.2 519" 75

Starting year

2010 —86.4" 30.5
2000 60.2" 28.0
1990 13.3 267
1980 -8.0 27.2
1970 Refer
Intercept 3297 122 6.6 151 22697 455 -305.07 458
Adjusted R* 0.06 0.12 0.17 0.23

P <01"p <005 p <001

Table 2.
Association between contextual factors and size of demographic dividends 1970-2020.

Model 2 controls for TFR values to account for the stages of demographic transi-
tion. In this model, the coefficients for both Asia and Latin America reduced to 53.9
yet remained statistically significant. As we introduced indicators for Gross National
Income (GNI) and period effect in Models 3 and 4, the magnitude and significance
level of the coefficient for Asia stayed constant. This signifies that Asia, on average,
gains over $50 more from demographic dividends compared to Africa. Conversely,
the coefficient’s magnitude and significance level declined for Latin America. Our
final model shows no statistically significant difference between Latin America and
Africa.

In our analysis, we subdivided the TFR level into four categories that represent the
four stages of the demographic transition: pre-transition (TFR above 6), early-
transition (TFR between 6 and 4), mid-transition (TFR between 4 and 2), and post-
transition (TFR below 2). The coefficients of TFR indicate a curvilinear relationship
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between demographic dividends and TFR. That is to say, the benefits of demographic
dividends increase as countries begin to witness a decline in TFR, peak when countries
reach the mid-transition stage, and decrease to a negative value for post-transition
countries whose TFR falls below the replacement level. This pattern remains consis-
tent in our subsequent models when controlling economic conditions and period
effects. However, the variations in magnitude and significance level suggest that the
boundary between the mid-transition and post-transition stages, or the replacement
level, is a more precise cutoff.

In the final model, compared to the pre-transition group, the post-transition group
incurs an average loss of $132.6, significant at the 0.01 level. The mid-transition
group, on the other hand, gains an average of $51.6, significant at the 0.1level, and the
early-transition group shows no significant difference compared to the pre-transition
group. These findings add insights to demographic transition theory and provide
quantitative cutoffs that facilitate a more comprehensive understanding of the differ-
ent stages of demographic transition.

Lastly, the regression reveals a statistically significant result for economic condi-
tions, suggesting that countries with more robust economic conditions can profit more
from demographic dividends. When the period effect is controlled, only the decades
2000-2010 and 2010-2020 show a statistically significant difference compared to the
decade from 1970 to 1980. The findings suggest that countries benefited by an average
of $60.2 from the dividends during the decade from 2000 to 2010 and lost an average
of $86.4 from the dividends during the decade from 2010 to 2020. This suggests that
factors beyond regional differences, TFR transition, and economic conditions can also
impact the effect of demographic dividends.

5. Conclusion

The past half-century of demographic transitions throughout Africa, Asia, and
Latin America have raised important questions about how these changes would shape
the economic trajectories between and within regions of the Global South. A quarter-
century ago, Bloom et al. [4] argued that the key demographic factor determining this
transition would not be population size or fertility rates alone. Instead, they proposed
a “new” argument focusing on the role of age structure. With another quarter century
of robust data and a novel decomposition method, we confirm the net effects of age
structure over and beyond fertility decline.

Using decomposition methods to examine World Bank data from the past half
century, we find that a decline in age dependency can significantly boost economic
growth, providing new empirical evidence for demographic dividend theory. Yet, this
boost is complex and contextually variable. We find a clear pattern or dividend
formation that unfolds across the fertility transition. Compared to the pre-transition
countries (TFR above 6), mid-transition countries (TFR between 2 and 4) gain the
most from their age structure. The post-transition countries (TFR below two or
replacement level), on the other hand, suffer a substantive loss from their age struc-
ture, indicating the emerging problem of population aging.

We also confirmed that the demographic dividends are experienced unevenly
across different geographic regions. At the bivariate level, Africa seems to harness
statistically smaller dividends than Latin America and Asia. However, controlling for
economic conditions, historical periods, and stages in the demographic transition,
Africa is not truly different from Latin America. Asia, on the other hand, remains the
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leading example of a region where countries have capitalized on their dividends.
These findings could indicate an increased inequality within the Global South coun-
tries, with sub-Saharan countries left behind. Nevertheless, given that many African
countries are still at the earlier stages of the transition, this gives hope that by identi-
fying effective policies, these countries will be able to better leverage their “windows
of opportunity” and expand their economies.
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Residential Segregation by
Education in the U.S., 2016-2020
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Abstract

While there is much research on income segregation, we know less about the
factors that contribute to the uneven distribution of households across neighborhoods
by educational attainment. Although globalization is thought to influence segrega-
tion, its association with socioeconomic segregation is debated. Using data from
the 2016-2020 American Community Survey, the Globalization and World Cities
Research Network, and the MIT Election Data + Science Lab, we investigate the corre-
lates of educational segregation within large core-based statistical areas in the United
States, focusing on globalization, income inequality, and political preferences in the
2016 presidential election. Multivariate results reveal that globalization and income
inequality are the most significant correlates of educational segregation. Political
preferences are only significantly associated with residential dissimilarity between
those with a master’s degree or higher and those with some college. We discuss the
implications of these results for understanding residential inequality on the basis of
education in metropolitan America.

Keywords: residential segregation, education, globalization, political preferences,
metropolitan area

1. Introduction

Residential segregation by socioeconomic status is an important topic studied by
urban scholars because cities around the world continue to experience significant
spatially-based divisions [1-4]. Although globalization is a salient force shaping
inequalities in cities [5], the role it plays in influencing socioeconomic residential
segregation is subject to debate [6, 7]. Recent research has increasingly suggested
that global forces are not solely responsible for the spatial polarization observed in
cities, which has motivated researchers to investigate additional factors such as social,
cultural, and historical factors [1, 4, 6-8].

Although a substantial body of scholarship examines socioeconomic segregation,
itis limited in at least three ways. First, the focus of this research has largely been
on income-based residential segregation [3, 9, 10]. Only a handful of studies have
investigated residential segregation by educational status [2, 11-13]. Second, much of
the research on socioeconomic segregation is largely descriptive in nature [4-8, 14].
An increasing body of literature systematically examines variation in socioeconomic
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segregation across cities or other geographic areas through empirical analyses [2, 3, 9,
10, 12, 15-17].

Third, little attention has been paid to the association between political prefer-
ences and socioeconomic residential segregation, and particularly residential seg-
regation by educational status [15]. In the U.S., the significant growth in animosity
between political parties as well as the geographic separation between people of
different political parties necessitates an examination of the association between
political preferences and educational segregation [18-23]. Examining the association
between these factors is particularly important because trends in political polarization
have occurred during a period when educational segregation increased [11, 13].

This study’s primary objectives are to document residential segregation by educa-
tional attainment in metropolitan core-based statistical areas (CBSAs) in the U.S. and
examine the factors associated with such segregation, including globalization, income
inequality, and political preferences. In doing so, we aim to fill the three gaps in the
socioeconomic segregation literature just discussed. First, we document educational
segregation in the U.S. Second, we examine the association between globalization and
educational segregation in the U.S. Finally, we explore the association between politi-
cal preferences and residential segregation by educational status, an intersection that
has largely been overlooked in the literature.

2. Literature review

Although limited research on educational segregation in the U.S. context may
reflect the assumption that educational attainment does not contribute much addi-
tional variance to existing studies of income segregation, we argue that it is important
to assess the extent of educational segregation during a period characterized by the
college-for-all ethos [24]. Moreover, trends in educational and economic segregation
do not perfectly correspond; the limited research on educational segregation in the
U.S. indicates that the level of educational dissimilarity nearly doubled between 1970
and 2000, while economic segregation has not exhibited changes of the same mag-
nitude [11, 13]. Critically, as the U.S. population has grown more educated—37.9%
of adults aged 25 and older held at least a bachelor’s degree in 2021 [25] compared
t020.3% in 1990 [26], it has also come to reside in increasingly unequally resourced
and politically polarized contexts, with consequences for social stratification and the
prospects of intergroup cooperation that enhance collective goods [18, 27]. Below, we
provide a discussion of how key economic factors, such as globalization and income
inequality, as well as political preferences may be associated with variation in educa-
tional segregation by reviewing the literature on the correlates of residential segrega-
tion by socioeconomic status.

2.1 Globalization, income inequality, and socioeconomic residential segregation

Globalization has been the starting point in much of the comparative literature
examining residential segregation by socioeconomic status [4, 6, 7]. Sassen [5]
advanced a global city thesis with important implications for the study of socio-
spatial inequality. According to Sassen [5], cities that are global are characterized as
“command points” in the world economy and contain headquarters of multinational,
financial and high-order service companies as well as producers of innovation. These
industries have largely replaced manufacturing firms. At the same time, global cities
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function as key markets for products and innovations produced by these high-end
firms. The occupational structure present in global cities is a bifurcated one that
simultaneously experiences growth in the high- and low-income classes of workers,
resulting in “increased asymmetry” or polarization [5]. This economic polarization
results in spatial polarization. Sassen [5] compares the gentrification that occurs in
global cities to the simultaneous concentration of poverty as evidence of this socio-
spatial inequality.

Sassen’s [5] global city thesis has been the subject of much empirical testing, but
the evidence is mixed as to whether spatial polarization is more present in global cities
as compared to cities not demarcated as “global” [1, 4, 6]. For example, Hong Kong
and Tokyo are considered to sit atop the world city hierarchy as “alpha+ countries,”
according to the highly regarded ranking by the Globalization and World Cities
Research Network [28]. Yet, they are surprisingly low in their levels of income-based
levels of segregation [6]. On the other hand, places like Copenhagen, Budapest, and
Tallinn rank lower in the world city hierarchy, but their levels of segregation by social
class are much higher than those found in Hong Kong, Tokyo, and Prague [1, 6].

Part of the reason for these contradictory findings likely relates to another
important predictor of socioeconomic residential segregation identified in the
literature -- income inequality. Studies document a significant, positive relation-
ship between income inequality and socioeconomic segregation [2, 10, 14]. Income
inequality is particularly important to examine in the U.S. In 2017, among all G7
countries (i.e., those with the most advanced economies), the U.S. had the highest
level of income inequality, as gauged by the Gini coefficient of inequality, with a value
of 434 [29]. However, studies that examine the association between income inequal-
ity and socioeconomic residential segregation rarely examine globalization [9, 10]. If
globalization increases income inequality, as suggested by Sassen [5], the main effect
of globalization may be weaker when controlling for income inequality. It remains
to be seen whether globalization is associated with segregation by educational status
after accounting for the correlation between income inequality and educational
segregation.

2.2 Political preferences and socioeconomic residential segregation

The findings that globalization does not always lead to high levels of socioeconomic
segregation have also led scholars to suggest that global forces, alone, are not respon-
sible for spatial polarization in cities. Other studies find that structural- and insti-
tutional-level factors are associated with socioeconomic residential segregation and
can modify the effect of globalization [4, 6-8]. The main reason why income-based
segregation is lower in some countries compared to others is because of the strong
social safety net present in these societies, particularly in Western European coun-
tries [1, 4, 7, 8]. Welfare and housing benefits buffer the negative economic impact
of social inequality created by globalization that is faced by lower-income groups,
thereby reducing residential segregation by socioeconomic status [1, 4]. However,
because the safety net is not as strong in the United States as in Western Europe, we
expect that other factors could explain the variation in educational segregation.

A factor that has largely been ignored in the socioeconomic segregation literature
is political preferences, and we believe this is particularly salient for any contem-
porary study of residential segregation by educational status. The United States
exhibits extraordinarily high levels of political polarization [30], which is perhaps no
better encapsulated than by the violent insurrection that roiled the U.S. Capitol on
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January 6th, 2021 in an attempt to disrupt the symbolic transfer of power from one
administration to the next. In recent decades, scholars have noticed an increase in the
geographic separation of people of different political parties [18, 19, 21, 23]. Recent
evidence finds a political divide among those with a college degree and those with-
out a college degree; in 2020, 56% of voters with a high school degree or less voted
Republican while 56% of those with a college degree voted Democrat [31].

According to the social structural sorting perspective [32], residential segregation
reflects an aggregation of the residential preferences and mobility of individuals that
depends in part on the information that people have about neighborhoods in their
housing search field. In general, when people consider neighborhoods in which to
live, they want to share communities with others that share a similar culture and
political ideology [33]. While other factors like housing affordability, crime, and
school quality are main considerations of movers, similarities in political ideology
and cultural values play a role, once accounting for the main factors [34].

If political preferences are related to educational attainment, this begs the question
of whether political preferences in the aggregate could be associated with educational
segregation. This was found to be the case in Turkey, which is even more politically
polarized than the U.S. [15, 30]. Across Turkish provinces, the percentage voting for
the liberal political party, which is the political out-group in the society, was positively
associated with greater levels of educational segregation across all measures of educa-
tional residential segregation [15]. Similar to the U.S., those who voted more liberally
tended to be more educated, and areas with greater shares of votes cast towards the
outgroup wanted to live among each other, thereby raising educational residential
segregation. Across Turkish provinces, the percentage voting for the conservative
political party, the party that has been in power, was negatively associated with
educational residential segregation [15]. We expect similar findings for the U.S. - the
percentage of votes for Clinton in the 2016 election will be positively associated with
more educational segregation from 2016 to 2020; the percentage of votes for Trump in
the 2016 election will be negatively associated with educational segregation from 2016
t0 2020.

3. Data and methods
3.1 Data and measures

Data come from the 2016-2020 American Community Survey (ACS), the
Globalization and World Cities Research Network (GaWC), and the MIT Election
Data + Science Lab (MEDSL). We obtain educational attainment counts from the
2016-2020 ACS in order to estimate our primary dependent variable—the dissimilar-
ity index (D) or D-score, which captures the evenness with which two groups are
distributed across geographic units. These data are among the most recent data avail-
able and coincide with the period after the 2016 presidential election but include only
one year of the COVID-19 pandemic, making these data ideal for our study. As noted
previously, we estimate educational dissimilarity at the census-tract level within
metropolitan CBSAs. Consistent with methodological recommendations and prior
scholarship, we limit our analyses to metropolitan areas with populations of 500,000
or more [3] and at least 1000 people within each educational attainment category to
ensure that we get accurate estimates of segregation [35]. D-scores, which are one of
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the most commonly used measures of segregation, typically range from a minimum
of 0 (indicating no segregation) to a maximum of 1 (indicating complete segrega-
tion), but we multiply their values by 100 for ease of interpretation.

Within this context, D-scores may be interpreted as the percentage of individuals
within one of two defined social groups who would have to move neighborhoods in
order to achieve an even distribution of educational attainment within a particular
CBSA. Indices above 60 are classified as high levels of segregation; scores between 30
and 60 are classified as moderate levels of segregation; and scores below 30 are clas-
sified as low levels of segregation [36]. Because the dissimilarity index is a pairwise
measure of segregation, we obtain estimates for the following educational attainment
dyads: 1) bachelor’s degree vs. high school diploma; 2) bachelor’s degree or higher
vs. high school diploma; 3) master’s degree or higher vs. high school diploma; and
4) master’s degree or higher vs. some college. We focus on these particular categories
because we want to evaluate the nature of residential segregation between dyads with
high and low levels of education. Additionally, whereas past research has examined
dissimilarity between high school and college graduates and between high school
diploma and master’s degree recipients [11, 13], to our knowledge, limited attention
has been paid to the residential sorting patterns of those with some college education.

In order to examine the association between globalization and residential segrega-
tion, we include an indicator of whether each CBSA contains a global city as defined by
the classification of global cities in 2016 by GaWC [28]. Cities with advanced pro-
ducer services that are integrated with the world city network are identified as global
cities by this methodology [28]. This classification has been used by many researchers
[15, 37, 38].

As discussed above, past research has also implicated income inequality as a robust
correlate of residential segregation [10], so we evaluate the association between the
Gini index of inequality and educational dissimilarity. The data for the Gini index of
inequality at the CBSA level come from the 2016-2020 ACS. The values range from 0
to 1, with 1 indicating high levels of income inequality in the CBSA. We multiply their
values by 100 for ease of interpretation and so that the variable is on the same scale as
the index of dissimilarity.

To investigate the relationship between educational segregation and political pref-
erences, we use MEDSL data to calculate the percentage of votes cast for Clinton and
Trump in the 2016 presidential election within each CBSA. MEDSL data are available
at the county level [39]. We aggregated the counts to the CBSA level and calculated
the percentages of votes cast for Clinton and Trump. This source of data is beneficial
to our study because it allows us to obtain county-level voting data with national
coverage. MEDSL has been widely used by scholars in recent research [40-42].

Beyond these key independent variables, we include the following CBSA-level
control variables, also obtained from the 2016-2020 ACS data, in our multivari-
ate analyses: 1) percentage with a bachelor’s degree (in the models relevant for this
population); 2) percentage with a master’s degree or higher (in the relevant models);
3) percentage employed in manufacturing; 4) log of the total population of the CBSA;
and 5) dummy variables indicating the region where the CBSA is located. Past research
indicates that educational attainment and manufacturing employment are salient
correlates of socioeconomic segregation [10, 17]. Population size could increase the
extent of opportunities for residential sorting by educational attainment and may be
positively correlated with educational residential segregation [9, 12, 17]. Alternatively,
it may have little to no association with educational residential segregation [15].
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3.2 Analytical plan

Our analysis proceeds as follows. First, we present descriptive statistics for the
dissimilarity index for each educational attainment dyad, and for our key indepen-
dent and control variables. Then, we report the results from a series of ordinary least
squares (OLS) regression analyses that model educational segregation as a function of
globalization, income inequality, and political preferences while controlling for other
characteristics.

4, Results

Table 1 reports our descriptive results. Across the 108 CBSAs in our analytical
dataset, the average level of educational dissimilarity is in the moderate range. The
minimum values of the D-scores for all educational dyads fall in the low range of
segregation and do not exceed 27. The maximum values fall in the moderate range,
generally falling in the middle of the moderate range. The standard deviations for all
four sets of dissimilarity scores fall between 4.30 and 5.19, indicating that across the
largest metropolitan CBSAs there is similar variation in residential segregation by
educational status across the examined dyads. With respect to the D-score values for
specific educational dyads, across CBSAs, the average residential segregation between
those with a bachelor’s degree and those with a high school diploma is 33.9, and the
average D-score between those with a bachelor’s degree or higher and those with a
high school diploma is 36.3, with both scores falling at the lower end of the moderate
range. The average D-score between those with at least a master’s degree and those
with a high school degree is 42.3, and the maximum value for this set of D-scores is
the highest at 53.2. The average level of residential segregation between those with at
least a master’s degree and those with some college education is 33.4.

Our findings that the average levels of residential segregation by educational status
are in the moderate range are similar to the findings of Quillian and Lagrange [2] who
examine average levels of both educational and income segregation in the largest met-
ropolitan CBSAs in the U.S. using 2006-2010 ACS data. With respect to educational
segregation, they find that in the largest 51 CBSAs, the average D-score between those
with at least an associate’s degree and those with a high school diploma or less is 32.9.
They find that dissimilarity scores gauging residential segregation between income
groups falling at or below the income percentile and those falling above the income
percentile fall in the moderate range of segregation, regardless of the income percen-
tile being examined (see Figure 1b in [2]). Even when they examine specific CBSAs,
like New York, their income segregation D-scores are still within the moderate range
(see Figure 2b in [2]).

The second part of Table 1 contains descriptive statistics for our key independent
and control variables. With respect to the former, just under half (46.3%) of our 108
CBSAs contain a city categorized as global by the GaWC [28]. The mean Gini index
across CBSAs is 46.3, with a range of values between 38.9 and 54.0 and a standard
deviation of 2, indicating little variation in the Gini index across these large met-
ropolitan areas. This value aligns with the magnitude of average income inequality
reported in previous studies of populous CBSAs [9]. With respect to political prefer-
ences, Table 1 shows that in the 2016 presidential election, on average, 48.40% of the
population in our 108 CBSAs voted for Clinton, but values ranged from a minimum of
14.08% to a maximum of 77.07%, which indicates significant CBSA-based variation in
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Mean SD Min Max
Residential Segregation Scores 339 4.82 221 454
Bachelor’s Degree/High
School
Bachelor’s Degree or Higher/High School 36.3 5.01 236 472
Master’s Degree or Higher/High School 423 519 26.8 53.2
Master’s Degree or Higher/Some College 334 4.30 221 436
Key Independent Variables
Global City 463 .501 0 1
Gini Index of Inequality 46.3 2.00 389 54.0
% of Votes for Clinton 4840 10.51 14.08 77.07
% of Votes for Trump 4531 9.76 16.63 64.88
Control Variables
% with a Bachelors Degree 20.87 3.88 11.38 30.08
% with a Master’s Degree or Higher 13.03 3.73 5.35 25.58
% Employed in Manufacturing 9.86 3.60 2.87 20.44
Log Population 1412 826 1315 16.77
Region:
Northeast 185 39 0 1
Midwest 185 39 0 1
South 407 494 0 1
West 222 418 0 1

Source: Data come from the 2016-2020 American Community Survey (ACS), the MIT Election Data + Science Lab
(MEDSL), and the Globalization and World Cities Research Network (GaWC).

Note: Our unit of analysis is at the core-based statistical area (CBSA) level and includes the 108 CBSAs with 500K+
population.

Table 1.
Descriptive statistics for dependent, key independent, and control variables.

residents’ political preferences. Table 1 shows that on average, 45.31% of the popula-
tion voted for Trump, with a similar range of variation; the minimum percentage
voting for Trump is 16.63% and the maximum value is 64.88%.

With respect to our control variables, the data in Table 1 show that across CBSAs
an average of 20.87% of the population obtained a bachelor’s degree and 13.03% had
obtained at least a master’s degree. The range of educational attainment across CBSAs
reveals that the minimum percentage of the population with a bachelor’s degree is
11.38% and with a master’s degree is 5.35%; the maximum values, respectively, for
these educational categories are 30.08% and 25.58%. Table 1 reveals that on average,
9.86% of the population is employed in the manufacturing industry. The average
log of the total population is 14.12. Finally, the majority of the CBSAs in our ana-
lytic sample were located in the South (40.7%), followed by the West (22.2%), the
Northeast (18.5%), and the Midwest (18.5%).

Tables 2 and 3 present the results of our multivariate models examining the
factors associated with residential segregation by education. Table 2 uses the per-
centage voting for Clinton as the measure for political preferences. Table 3 uses the
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percentage voting for Trump. Each table reports coefficients and standard errors from
four OLS regression models predicting dissimilarity scores for each of the follow-
ing educational dyads: 1) bachelor’s degree vs. high school diploma; 2) bachelor’s
degree or higher vs. high school diploma; 3) master’s degree or higher vs. high school
diploma; and 4) master’s degree or higher vs. some college, respectively. Each model
includes the key independent variables discussed above and the control variables.

The association between global cities and residential segregation by educational
status is significant and positive in all models in Tables 2 and 3, with the exception
of the models for the educational dyad of those with a master’s degree or higher and

m 2 3 (C))
BA/HS BA+/HS MA+/HS MA+/SC
Global City 2.457* 2.349* 2.486* 1.552
(1.066) (1.103) (1.098) (0.901)
Gini Index of Inequality 0.720%** 0.810*** 0.790*** 0.689***
(0.206) (0.213) (0.215) (0.176)
% Votes for Clinton -0.030 0.021 0.057 0.099**
(0.039) (0.040) (0.044) (0.036)
% with a Bachelor’s Degree 0.230* 0.289**
(0.103) (0.106)
% with a Master’s Degree or Higher 0.269* 0.283*
(0.117) (0.096)
% Employed in Manufacturing 0.083 0.111 0.121 0.147
(0.112) (0.116) (0.119) (0.098)
Log Population 0.639 0.532 0451 0.303
(0.666) (0.689) (0.708) (0.581)
Midwest 5.071** 5.015** 6.218"** 4.156***
(1.180) (1.220) (1.289) (1.058)
South 5.603* 5.163** 5.903*** 3.450"*
(0.980) (1.014) (1.076) (0.883)
West 5.233*** 5.226*** 6.681** 3.149**
(1.087) (1.124) (1.197) (0.983)
Constant -18.113 —22.087 —14.258 -16.274
(10.965) (11.341) (11.326) (9.297)
Observations 108 108 108 108
R-squared 0.536 0.542 0.550 0.558

Source: Data come from the 2016-2020 ACS, MEDSL, and GaWC.

Notes: Standard evvors are in parentheses; *** p < 0.001, **p < 0.01, *p < 0.05.

BA = Bachelor’s degree; BA+ = Bachelor’s degree or higher; HS = High school diploma; MA+ = Master’s degree or higher;
SC = Some college education.

Table 2.
OLS regression models of educational residential segregation for key educational dyads using percent votes for
Clinton in the largest CBSAs in the US, 2016-2020.
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(1) (2 3) 4)

BA/HS BA+/HS MA+/HS MA+/SC
Global City 2430* 2.371* 2.501* 1.549

(1.068) (1.104) (1.094) (0.902)
Gini Index of Inequality 0.696*** 0.825"** 0.839*** 0.783***

(0.198) (0.205) (0.206) (0.170)
% Votes for Trump 0.034 —-0.026 -0.077 -0.111*

(0.043) (0.044) (0.049) (0.041)
% with a Bachelor’s Degree 0.243* 0.278*

(0.107) (0.110)
% with an Master’s Degree 0.235 0.251*
or Higher

(0.123) (0.101)

% Employed in 0.083 0.112 0.125 0.144
Manufacturing

(0.112) (0.115) (0.118) (0.098)
Log Population 0.632 0.528 0419 0.311

(0.664) (0.687) (0.705) (0.581)
Midwest 5.074"** 5.016*** 6.152*** 4.077***

(1.180) (1.220) (1.286) (1.060)
South 5.601* 5.180*** 5.908"** 3.396*

(0.981) (1.014) (1.069) (0.881)
West 5.390"** 5.108*** 6.276*** 2,571

(1.089) (1.126) (1.224) (1.009)
Constant —20.226 —20.255 -9.371 -10.349

(11.957) (12.363) (12.250) (10.097)
Observations 108 108 108 108
R-squared 0.536 0.542 0.553 0.558

Source: Data come from the 2016-2020 ACS, MEDSL, and GaWC.

Notes: Standard ervors are in parentheses; *** p < 0.001, **p < 0.01, *p < 0.05.

BA = Bachelor’s degree; BA+ = Bachelor’s degree or higher; HS = High school diploma; MA+ = Masters degree or higher;
SC = Some college education.

Table 3.
OLS regression models of educational vesidential segregation for key educational dyads using percent votes for
Trump in the largest CBSAs in the US, 2016—2020.

those with some college (column 4 of Tables 2 and 3), even after controlling for the
Gini index of inequality. The results in model 1 of Table 2 indicate that the dissimilar-
ity index between those with a bachelor’s degree and those with a high school diploma
is 2.457 units higher in CBSAs with a global city than in CBSAs without a global city,
controlling for other factors. Similarly, the coefficients for global city in models 2 and
3 of Table 2 indicate that 1) educational segregation between those with a bachelor’s
degree or higher and those with a high school diploma is 2.349 units higher in CBSAs
with a global city than in those without a global city; and 2) the D-score is 2.486 units
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higher between those with a master’s degree or higher and those with a high school
diploma, respectively, controlling for other factors. The results for the global city
coefficients in models 1 through 3 of Table 3 are similar in magnitude and signifi-
cance as the results in Table 2.

The coefficients for the Gini index reveal that the variable is a highly significant
and positive correlate of educational dissimilarity across all models in Tables 2 and 3,
controlling for other factors. Model 1 of Table 2 demonstrates that a one-unit increase
in the Gini index is associated with a .72-unit increase in the D-score between those
with a bachelor’s degree and those with a high school diploma, controlling for other
factors. The magnitude of the association between the Gini index and educational
dissimilarity is similar across all educational dyads, and the results are similar in the
models that use the votes cast for Trump as the independent variable gauging political
preferences (see models 1 to 4 in Table 3).

How do political preferences relate to educational segregation? Tables 2 and 3
show that the percentage of votes cast for Clinton and the percentage of votes cast for
Trump, respectively, are only significantly associated with educational dissimilarity
between those with a master’s degree or higher and those with some college, control-
ling for other factors. The results in model 4 of Table 2 indicate that a one percentage-
point increase in votes cast for Clinton is associated with a .099-unit-increase in the
educational dissimilarity index between those with a master’s degree or higher and
those with some college. Conversely, model 4 of Table 3 shows that a one percentage-
point increase in Trump votes is associated with a .111-unit decrease in segregation
between those with a master’s degree or higher and those with some college, control-
ling for other factors.

Turning to the results of our control variables, we find that the percentage of the
population with a bachelor’s degree is significantly and positively associated with
residential segregation of educational dyads involving those with at least a bachelor’s
degree (see models 1 and 2 of Tables 2 and 3). Similarly, in general, the percentage of
the population with at least a master’s degree is significantly and positively associated
with educational segregation of those with at least a master’s degree (see models 3 and
4 of Table 2; and model 4 of Table 3). Controlling for other factors, the percentage
employed in manufacturing and the log of the population size are not significantly
associated with residential segregation by educational status, regardless of the educa-
tional dyad examined (see Tables 2 and 3). Across all educational dyads, educational
segregation is significantly higher in the Midwest, South, and West, relative to the
Northeast, controlling for other factors (see models 1 through 4 of Tables 2 and 3).

5. Discussion

This study makes three contributions to the literature on residential segregation.
Our first contribution lies in our focus on segregation by educational attainment,
which is relatively novel within the U.S. context. To date, the vast majority of research
on socioeconomic segregation in the United States has focused on income segregation
[10, 43, 44]. While there is a burgeoning line of research on educational segregation in
international contexts such as Turkey [15] and South Korea [45], scholarship on this
phenomenon in the United States remains limited [2, 11]. This study expands upon
past research by examining residential segregation between four educational dyads:

1) bachelor’s degree vs. high school diploma; 2) bachelor’s degree or higher vs. high
school diploma; 3) master’s degree or higher vs. high school diploma; and 4) master’s
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degree or higher vs. some college. Our descriptive results reveal moderate levels of
bachelor’s degree/high school diploma dissimilarity compared to previously reported
2000 county-level indices that fell into the low range of dissimilarity [11]. Per our
estimates, over one-third (33.9%) of either bachelor’s degree or high school diploma
recipients would have to move in order to achieve an even distribution of both groups
throughout a CBSA, which is similar to the level found by Quillian and LaGrange [2].
The segregation of all other educational dyads also falls into the moderate range of
segregation, although there is variation in the level of segregation depending upon
the educational groups compared, thereby moving beyond the one-dyad measure
examined by Quillian and LaGrange [2]. Our results are similar to those examining
residential segregation by educational status in South Korea [45] and Turkey [15] but
differ from those for France, which fall in the low range of segregation [2].

Our second contribution to the literature is our examination of the association
between educational segregation and globalization, which has remained absent from
much of the U.S.-based literature. We test Sassen’s global city thesis [5] by assessing
whether globalization is associated with segregation, which has been subject to debate
in the existing literature [6, 7]. With the exception of the master’s degree or higher/
some college educational dyad, we find that educational segregation is significantly
higher in CBSAs that contain a global city relative to those that do not have such a city.
As Sassen’s [5] thesis would suggest, spatial polarization between most educational
attainment dyads is greater in places with global cities, which are theorized to have a
bifurcated occupational structure. These results echo those in previous comparative
and international research on socioeconomic segregation that find globalization to be
a force tied to growing inequality [4, 6, 7, 46]. The fact that globalization is not sig-
nificantly associated with the educational segregation of those with at least a master’s
degree and those with some college may be because those educational levels are not
reflective of the occupational bifurcation that is found between those at further ends
of the educational spectrum.

It is notable that the association between globalization and educational residential
segregation is significant even after controlling for the Gini index of income inequal-
ity. Past research has found income inequality to be a highly significant predictor
of residential segregation by income [10, 44]. Our models also show that income
inequality is a positive and highly significant predictor of educational dissimilarity,
and this result holds across all educational attainment dyads. Globalization, however,
also remains significant, suggesting that future research on socioeconomic segrega-
tion should include globalization as a correlate.

Our final contribution is our focus on the association between political preferences
and segregation. To our knowledge, there is little research examining the relationship
between political preferences and residential segregation (for an exception, see [15]).
Our results indicate that the percentage of votes cast for Clinton within a given CBSA
are positively and significantly associated with segregation between the most highly
educated (i.e., those with a master’s degree or higher) and one of the least highly edu-
cated (i.e., those with some college) groups in our sample. While our results cannot
speak to why this association exists, it suggests that specific educational groups value
different lifestyles, which plays out in a separation within geographic space.

We envision several fruitful avenues for research to build upon this work in order
to elaborate on other aspects of the segregation regime that experts have identified as
increasingly important in today’s divided cities [1, 6, 7, 47]. More work should be done
examining the causal linkages between globalization, income inequality, and educa-
tional segregation. How do the relationships form over time? Or does globalization
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tend to thrive in areas that are already stratified? Characterizing the trends in educa-
tional segregation patterns and income segregation would also be a worthy pursuit in
order to see how the two aspects of socioeconomic segregation converge and diverge
across different metropolitan areas. The fact that political preferences are signifi-
cantly associated with educational residential segregation for at least one educational
dyad necessitates further study of individuals’ residential mobility behavior as it
relates to their political preferences and their educational level. The social structural
sorting perspective is focused on explaining racial and ethnic residential segregation
[32]. However, it would be worth examining how people’s perceptions of neighbor-
hoods are shaped by their political and educational values and preferences and by
other factors like their peer networks and social media. Social distance between
political parties, as is already prevalent in the U.S., imperils democracy because it
threatens mutual cooperation across parties [18, 22]. More work needs to be done to
explore how this social distance is translating into spatial distance and the implica-
tions of such residential segregation for our democracy. Moreover, attention should be
paid to the association between political preferences and educational segregation for
smaller metropolitan and micropolitan areas, which are areas that may be even more
politically polarized than larger metropolitan areas.

6. Conclusions

Socioeconomic segregation remains a pressing social problem insofar as it rein-
forces stratification via access to opportunities and the distribution of life chances.
This study broadens the traditional focus of scholarship on socioeconomic segrega-
tion beyond income to incorporate educational attainment, an understudied compo-
nent of SES with ramifications for residential sorting. Within the 108 most populous
CBSAs in ACS 2016-2020, we find moderate levels of segregation by educational
attainment, with the most distance between those with the highest level of education
in our sample (i.e., master’s degree or higher) and those with the lowest level (i.e.,
high school diploma). Thus, educational attainment appears to be a salient character-
istic shaping the contemporary sorting of households across metropolitan America.
Additionally, this analysis contributes to ongoing scholarly debates surrounding the
importance of globalization for socioeconomic segregation [6, 7]. Consistent with
Sassen’s global city thesis [5], among most educational attainment dyads, spatial
polarization is most acute in places characterized by globalization. Finally, our
consideration of the relationship between residential segregation and voting behavior
demonstrates that political preferences may align with educational cleavages in values
and lifestyles that manifest in residential separation between those with a master’s
degree or higher and those with some college. In an era marked by educational expan-
sion and heightened political polarization in the U.S,, it is increasingly important for
scholars to identify factors shaping residential stratification along these lines.
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Chapter 4

Implications of Migration
Dynamics for Aged Care
in Australia

Hamish Robertson and Nick Nicholas

Abstract

We examine immigration, population ageing and the aged care workforce, as
well as making suggestions for their effects on health, aged and social care including
more localised implications. While there is now a push to reopen borders, and while
numbers are rising, it is as yet unclear if the ‘old order’ will resurge or if the situation
has changed for the foreseeable future. We draw on data from a variety of official
sources in a developmental discussion of the current and likely future effects of labour
migration patterns, workforce supply and demand issues in Australia, and the linger-
ing effects of the COVID-19 pandemic. For a variety of reasons, the data used here are
emergent and the effects on current and future workforce requirements will be varied
at several levels. Australia’s ageing population and associated health and social care
needs are dynamic in themselves, but they are also situated within a broader interna-
tional context. There is a need for ongoing monitoring and evaluation of how these
factors intersect and likely future scenarios.

Keywords: immigration, COVID-19, population ageing, aged care services, workforce

1. Introduction

In this chapter we explore some of the intersectional characteristics of Australia’s
dynamic and changing demography, and association with its immigration and the
aged care systems. This is important because the Australian population is ageing,
and that process is projected to accelerate in the coming two decades. In addition,
the residential aged care sector, in particular, cares for many medically unwell older
people, often in their last few years of life. The workforce in this sector has long relied
on recent immigrants and their connections to countries of origin (e.g. Nepal and
the Philippines) to maintain essential staffing levels. The sector is challenged by low
wages and limited career opportunities resulting in high staff turnover [1].

The global pandemic presented by COVID-19 has presented additional chal-
lenges to the aged care sector in Australia and elsewhere. Older people suffered much
worse in a number of countries including Australia because ageist rhetorics prevailed
(the co-morbidity argument for example) and slow or ineffective responses to the
pandemic led to many deaths in older cohorts [2, 3]. These were often well above
those experienced by other sections of the population. In some places, workers even
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abandoned their residents to their fates, while in others, officials discharged infected
people to aged care facilities, spreading the disease to vulnerable residents and
patients [4]. In Australia, some aged care workers feared for their own safety in a situ-
ation where PPE was not always available, and Federal and state government(s) often
seemed to care less about older people and their care providers [5]. Certainly, older
people and especially people in residential aged care facilities were (and remained) at
greater risk during the pandemic.

A consequence of the last few years has been that the aged care sector is perhaps
less stable than before and at a time when the need for both residential and in-com-
munity care is rising. Where this is headed and the effectiveness (or lack of it) of the
current system is yet to be seen. The Royal Commission into Aged Care had already
made more than 100 recommendations for change to the existing aged care system. A
number of these (11) applied specifically to the workforce and associated issues and
constituted the fourth pillar of the Commission’s response [1]. The challenges identi-
fied by the Royal Commission included a direct acknowledgement that demand for
skilled workers in this sector can only continue to grow, while the supply side lags and
working conditions are uncompetitive with other industry sectors.

“The gap between supply and demand for aged care workers has widened, even since
the voyal commission’s interim veport in 2019. What’s move, the shortfall in workers
is expected to worsen. The royal commission reported an estimated need for more
than 130,000 additional, full-time equivalent workers by 2050—a 70% increase on
current levels. In-principle government acceptance of a national vegistration scheme
(recommendation 79) and a minimum Certificate Il qualification (recommenda-
tion 78), both of which will be initiated through a code of conduct mechanism and
national vegister administered by the Aged Care Quality and Safety Commission,
may further exacerbate this gap in the short term.” [6]

A change of government in Australia in 2022 also shifted the prevailing policy and
funding environment such that systemic instability is likely for some time to come.
A key factor in all of this includes the size, composition and skill of the workforce
and the capacity to maintain and develop that workforce in the coming years. The
current Aged Care Act [7] is under review, it was amended in late 2022 but a new Act
is proposed. Also, aged care providers are adding their perspective to current discus-
sions around the aged care workforce, where those workers may come from and how
best to attract and retain them. These are positive indicators, but this problem has a
long-established history of concerns, failures and persisting employment issues [8, 9].

2. Immigration and the aged care workforce

There is a considerable immigration literature that is well beyond the scope of
this chapter to summarise. However, because we are focusing more specifically on
aged care in the Australian context, it is important to note that there is, even here, an
established and growing research literature. The aim of this research and associated
projects is to address key issues around the intersectional nature of Australian immi-
gration patterns, workforce demand, and the experience of those workers. Care work,
in particular, has a substantial and growing critical literature since, in many cases,
immigration women are paid (often quite poorly) to do care work that they would
more usually be providing to their own families [10]. This has become an established
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characteristic of the growing commodification of aged care work in particular,
including the various social, physical and affective dimensions of care work [11, 12].
In the Australian context, the intersectionality of immigration and the aged
care sector is comparatively recent as a focus for academic research, even though
concerns about funding and delivery long preceded this [13]. The Australian Federal
Department of Health and Ageing first published a National Aged Care Workforce
Strategy in 2005 illustrating that the issue was gaining attention at the national policy
level. This was followed by a more critical examination of the ‘crisis in aged care’
by Graeme Hugo [14], who published extensively on Australian demography and
population ageing more specifically. Fine and Mitchell [15] wrote anticipating labour
shortages in this sector, especially as population ageing progressed and the demand
for more workers grew. They estimated a need for more than 290,000 workers in the
sector by the year 2031. Since then, the availability of an aged care workforce has been
a consistent and recurrent concern of government, industry and the community.
The emergence of the COVID-19 pandemic made this concern even more acute, as it
did internationally. Consequently, we can see that the aged care workforce is both a
feature of and also reactive to current and emerging conditions-ranging from immi-
gration policy to ageing trends and workforce policy and funding.

3. National level demographic trends

At the international level, we know that skilled migration represents a competi-
tive environment for many of the higher income countries and so Australia has to be
able to offer an attractive migration environment [16]. It seems likely that, as with
the international student market (which also serviced the aged care sector to some
degree) this remains to be clarified. The Brexit scenario in the United Kingdom and
associated loss of many international workers may represent an opportunity for
Australia but many of the higher skilled NHS workers were from mainland Europe
and thus were regional relocations more than transnational migrants. They could
more easily work in the United Kingdom and still travel easily back to their countries
of origin. For the aged care sector, the workforce demand situation is broader in that
workers at all skill levels are required to sustain current and emerging demand [17].

Other issues currently facing Australia include a growing impact from climate change
and climate-related disaster events. While these are not affecting major urban areas at
present, many regions and regional centres have been acutely affected by bushfires and
flooding in recent years and the expectation is that such events will increase in frequency
and severity [18]. These affect not only communities themselves but also emergency
services, first responders, and acute and social care providers but also aged care facilities
which often need to evacuate flood and fire prone areas. The capacity to respond to such
events effectively relies to a marked degree on the preparedness, skills and motivation of
the workforce and its management team(s). The unique geography of Australia makes
for a key consideration in meeting the needs of an ageing population and in successfully
recruiting and retaining health and aged care workers for these settings [19].

4, Data and methods

In this developmental piece, we draw on data form official sources only. These are,
usually, government information sources used because they are accepted by academic
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and industry users. One of the more obvious limitations with government data sets
can be the lag time in the collection, analysis and release of such data. In addition,
different data providers may have different approaches to the level of detail in the
data they collect as well as in what they release. Likewise, analytical and visualisation
methods may vary, although this scenario is improving in the Australian context as
public sector providers invest time and effort in the application of data visualisation
software to enhance access to their data and its utility for different kinds of audiences.
On the spatial side of this equation, there is still some way to go as issues of privacy,
and perhaps a lack of familiarity (outside of infirmed users), slow developments here.
Consequently, the data that informs this discussion come from a more than one
source and the ultimate storey they present requires interpretation. A second con-
sideration is that the timing of such data releases and the complexities arising from
the impact of COVID-19 at the international, national and sub-national levels are far
from settled. These types of factors contribute to the developmental nature of our
discussion but, also, add to its interest since a variety of audiences have an interest in
how the pandemic and its lingering effects intersect with workforce issues and, ulti-
mately, our capacity to service and care for various groups in an ageing population.

5. Contemporary population ageing in Australia

Australia’s population is ageing and the rate at which it is doing is rising. At the
2021 Census, the total population was just over 25 million people [20]. Of this total,
almost 4.4 million were aged 65 years and over or 17.2%. This represented a growth
in the older population from the 2016 Census level of 15.8%. While this is not rapid
growth across the intercensal period, nonetheless all data and associated projections
indicate that population ageing is progressing and will grow much more rapidly from
the mid 2020’s onwards [21].

This trend has a variety of implications including many more older people living
in the community, also more people transitioning to aged care facilities as their health
declines, as well as more people dying in any given year (the pandemic appears to be
driving some of this shift). The pattern of growth in residential aged care was rapid
for some years but that appears to be levelling out to some degree as access to services
in the community improves and/or people choose not to transition to residential care
unless they are genuinely medically unwell. In the past residential aged care included
a higher component of ‘nursing home’ accommodation and options that afforded
home-like living and support. However, this pattern has shifted to include a growing
emphasis on home-based supports that can slow the transition to residential aged
care, a system which is expensive for government since much of it is privatised due to
previous policy commitments and ideological positions.

The point we make here is that this intimate connection between population
dynamics, such as population ageing, and the epidemiology of ageing have multiple
implications for the workforce, in addition to those they have older people in both
community and residential aged care environments. One strategy that needs to be
considered mush more seriously than it has in the past, we propose, is both preven-
tion and management of such conditions. If the aim is to prevent harms and suffering
to older people, then we need to develop much more of an ‘upstream’ focus than has
been the case previously.

The emergence of the COVID-19 pandemic has also had a major impact on older
people, which is the focus of a growing literature of its own. Many examples exist of
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how older people experienced a disproportionate degree of illness and death from

COVID-19, often glossed as largely a consequence of ‘pre-existing conditions’ [22].
In addition to its immediate effects, it has also raised the spectre of long-COVID-19
sufferers for whom dementia and other conditions will be an important factor [23].

The Centre for Excellence in Population Ageing Research (CEPAR) has recently
published updated projections for future patterns of ageing across Australia [24].

At the national level, they estimate that over the two decades 2021-2041 the older
population will increase substantially in the 65-84 (grouped) cohorts (42.4%) but
even more dramatically in the 85-99 (139.3%) and 100+ grouped cohorts (200.4%).
The 85+ cohorts represent perhaps the greatest challenge to existing models of care
and associated resource distributions in health and social care more generally. This is
in part due to the rising proportion of older women in this grouping, often living with
multiple health conditions and various forms of disability [25].

This analysis affirms the need for not only change in aged care policy but cor-
responding shifts in the aged care workforce, how it is managed and the skills that
will be needed. While we have limited space to go into detail here, the geography of
the ageing population in Australia is also likely to present a challenge in that it is
already difficult to supply many regional, rural and remote areas with the workforce
they need. This situation is only likely to become more acute unless incentives can be
designed to bridge the gap between major metropolitan areas and these others. This
brings us back to the need for greater and more effective integration of the health,
aged and disability care sectors. Current policy-based silo approaches are already
inadequate to address existing problems and it seems very clear they will be even less
adequate as the trends discussed here progress and intensify.

A key feature of Australia’s population ageing trend is that growth in the older and
oldest old cohorts is rising faster that those under 75 years of age. The chart below
from Wilson and Temple [24] also illustrates this clearly, as growth in the 85+ cohorts
is clearly steepening through to 2041 in two phases, firstly 2021-2031 and then again
from 2031 to 2041. This is important because it means that factors such as frailty, sup-
port needs and health interventions are already likely to characterise those growing
numbers of much older people and the demands their care is likely to place on service
providers can only grow (Table1).

In addition, we can say with some confidence that, although the data is develop-
mental, it is very likely that long COVID-19 will make a broad contribution to the
intersection of these health and ageing issues and their associated systemic demand.
This includes a rise in the average number of deaths in any year, growth in the chronic
disease states associated with COVID-19 (including heart and lung problems) and the
dementias as small vessel disease and related neurological factors play out [26]. The
re-emergence of major infectious disease is a major complicating factor for many of
the higher income countries since it complicates accepted trends and compounds the
need for more health resources, including skilled workers being available at the point
of care.

This complex mix of demographic, epidemiological and systemic factors has
implications for the kind of workforce needed in Australia and, consequently, the
nature of its immigration programs going into the future. It has implications for edu-
cational and skill levels and, consequentially, for pay rates and working conditions.
Internal migration must also be considered since there has been an uptick in people
relocating to coastal centres, many of which are already ageing (e.g. Port Macquarie
and Tweed Heads in New South Wales). These issues are already highly topical in
Australia as the Royal Commission into Aged Care [1] illustrated very clearly and
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Age group 2021 2031 2041 No. %
0-14 4,750,600 4,895,200 5,323,900 573,300 121
15-24 3,103,000 3,714,200 3,864,400 761,400 245
25-64 13,520,700 14,561,300 16,190,100 2,669,400 19.7
65-84 3,779,500 4,799,400 5,381,300 1,601,800 424
85-99 529,000 800,300 1,265,700 736,700 1393
100+ 5300 10,500 15,900 10,600 200.4
Total 25,688,100 28,780,900 32,041,300 6,353,200

Source: Wilson and Temple [24].

Table 1.
Projected population growth by broad age group, Australia, selected years population change 2021—2041.

subsequent investigations and research largely support. One thing that is very appar-
ent is that the current competition for labour that has emerged in the not-quite post-
COVID-19 environment will have important flow-on effects for the aged care sector.

6. Australian immigration patterns

The post-war period brought many immigrants from Europe including countries
such as the UK, the Netherlands, Italy, Greece and others. These cohorts have now
aged, with limited continuing immigrating from those countries for various reasons,
including the rebuilding of European economies in the 1950s and 1960s. Now, as
the chart below illustrates, the pattern has shifted yet again. Over the decade from
the 2011 to 2021 censuses, England has maintained its position as the major source
country but India and China, for example, have grown significantly and quite rap-
idly. By way of contrast the reader can see that Italy is still a source country but ata
much-reduced level than in the post-war period and the trend is downwards over the
decade.

These data suggest that the diversity of immigrant cohorts is high but that their
correspondence with the previous immigrant groups that are now aged is quite low.

In other words, there is a continuing disconnect, specialist services aside, between
some ageing cohorts and the workforce available to meet their care needs. To some
extent this is inevitable because both migration and aged care are enmeshed in a set of
international trends and variables that they cannot control. A consequence of this is
that factors such as the cultural diversity of workers and aged care recipients needs to
be integral to models of care if that care is to be provided to the best possible standard
(Figure1).

The ABS also notes that the major countries of origin vary for each state and
territory in Australia. So, in NSW the state with the largest population, Nepal is the
largest contributor. For the states of Victoria, Queensland and South Australia, India
is the main source country. In Western Australia, that country is the Philippines.
Then, Samoa was the highest contributor for Tasmania, Afghanistan were the highest
contributors for the Northern Territory and China for the Australian Capital Territory
(ACT) respectively. This varied patterning of migration and country of origin by state
and territory leads us to look more closely at the migration program itself and its key
sub-programs.
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Figure 1.
Overseas-born population by country of birth. Source: ABS, 2021 Census (2021 data are estimates) [20].

7. Australian immigration by migration program

The data in this section is from a 2023 data release by the Australian Department of

Home Affairs [26]. The Table 2 shows the particular dynamic between skilled migration
and family migration which shifted during the COVID-19 pandemic. During 2020-2021
in particular we can see that the ratio of skilled migrants to family altered dramatically

Outcome Stream
Year Skill Family Child Special Total % %
eligibility Skill Family

2011-2012 125,755 58,604 0 639 184,998 68 317
2012-2013 128,973 60,185 0 842 190,000 679 317
2013-2014 128,550 31,112 0 338 190,000 677 32.2
2014-2015 127,774 61,085 0 238 189,097 676 323
2015-2016 128,550 57,400 3512 308 189,770 69 30.8
2016-2017 123,567 56,220 3400 421 183,608 68.6 31.2
2017-2018 111,099 47,732 3350 236 162,417 69.8 30
2018-2019 109,713 47,247 3248 115 160,323 69.8 301
2019-2020 95,843 41,961 2481 81 140,366 69.5 304
2020-2021 79,620 77,372 3006 54 160,052 50.7 49.3
2021-2022 89,063 51,288 3006 199 143,556 63.4 36.5

Source: Department of Home Affairs, Australian Government [26].

Table 2.
Immigration program outcomes 2011-2022.
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from a rough split of two-thirds to one-third in preceding years to an almost 50:50 split.
In the following year, 2021-2022, this began to shift again but clearly there was a linger-
ing COVID-19 effect. In addition, the overall immigration figure dropped significantly
from a total usually much closer to 200,000 people per year to between 140,000 and
160,000 across the 2019-2022 periods. This trend will be interesting to monitor as
internal Australian factors develop, such as a new Aged Care Act and reforms to policies,
funding and workforce issues. What may also need to be considered is how external fac-
tors contribute to the emergent pattern as the health and social care sectors. In the next
section we explore available data on some of these issues in more detail.

8. Australian arrivals by occupational category over time

The table below shows that the percentage of arrivals in the health and social assis-
tance categories is and remains high compared to many other occupational groupings.
However, we can see that as at the end of 2022, the year this data was collated, this
percentage had fallen from previous periods.

This illustrates the variability in workforce composition over time in response to
both internal and external factors (Table 3).

In addition, the gendered nature of this data is also useful in that the health social
assistance category is a significant component of the overall immigration pattern. For
those who arrived less than 5 years ago, 18.94% of total female arrivals were in this
category compared to 6.19% of total male arrivals. The same basic pattern applies also

Total (% of industries)

Industry Arrived less than Arrived 5to Arrived more than 10
5 yearsago 10 yearsago plus years ago
Accommodation and food 13.74 8.16 6.83
services
Administrative and support 15.36 10.83 9.73
services
Agriculture, forestry and fishing 1.24 0.9 0.66
Arts and recreation services 1.34 1.29 147
Construction 41 5.56 5.25
Education and training 529 5.72 6.87
Electricity, gas, water and waste 0.38 0.57 0.7
services
Financial and insurance services 3.01 415 4.84
Health care and social 12.23 16.19 15.3
assistance
Information media and 143 1.58 16
telecommunications
Manufacturing 4.35 514 54
Mining 043 0.97 0.98
Other services 331 3.59 3.39
Professional, scientific and 11.22 10.79 9.88

technical services
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Total (% of industries)

Industry Arrived less than Arrived 5to Arrived more than 10
5 yearsago 10 yearsago plus years ago

Public administration and safety 179 3.06 4.56

Rental, hiring and real estate 146 1.64 1.65

services

Retail trade 849 747 798

Transport, postal and 4.92 4.84 4.93

warehousing

Wholesale trade 3.39 3.78 3.88

Total 100 100 100

Source: Australian Bureau of Statistics [20].

Table 3.
Immigration by industry sector and time of arrival.

Immigration by Gender in the Health and Social Assistance
Category
% Femaleamd Male
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Figure 2.
Immigration by gender in the health and social assistance migration category. Source: Australian Bureau of
Statistics [20].

to those who arrived 5-10 years ago (24.77% female versus 8.2% male) and those who
arrived more than a decade ago (23.2% female versus 7.38% male). Thus, this gender
skew is persistent over time and a significant feature of the health and social care
sectors (Figure 2).

9. Growing need for care and support

A number of factors can be identified in looking to the health and social care needs
of older people in this shifting Australian context. One is that the workforce needs to
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grow and diversify in terms of skills, qualifications, and experiences. Many nurses,
for example, resigned during and after COVID-19 struck and it remains unclear if
they will return to the workforce. The wider health workforce itself is ageing and so
skilled workers were already a concern. This means that many of the older current
health and social care workforce may yet become clients of the system in which they
currently work. There is therefore a multi-level demographic patterning to the issue
of how aged care will be resourced and by whom.

The past immigration pattern in Australia means that many older European cohorts
may revert to their first language without a corresponding language skills base in
the care providing workforce. So, for example, while a very large Italian (and Italian
dialect) speaking cohort is ageing rapidly in Australia, recent arrivals from Italy are very
low by comparison (see above). Countries of origin for the current and emerging aged
care workforce do not correspond to the existing aged care patterning of the population
and thus other cross-cultural skills may be needed to provide effective care. Even in
large communities such as those from Mainland China, who are more recent arrivals,
the risk exists that some individuals may be socially isolated by the lack of resources
available in their first or primary language or dialect, with corresponding implications
for communication and support in key areas of health, nutrition, self-care and end-of-
life care where factors like consent are or should be central to service provision.

“At 30 June 2021 (or during the 2020-21 financial year for home support), across

all mainstream aged cave services, 33% of people were born overseas, of whom 66%
were born in non-English-speaking countries. Significant proportions of people using
aged care services had preferved languages other than English—9% in permanent
vesidential aged care, 17% in home care and 10% in home support” AIHW [27].

The AIHW [27] data indicates that one-third of all current aged care service recipi-
ents are overseas born and two-thirds of those are from non-English speaking countries.
What also needs to be considered is the extent to which this group utilises formal aged
care services in the first instance, given that language and cultural issues may be barriers
to services that are not ethno-specific or able to meet care needs outside of an English-
language mainstream model and its associated assumptions including food, religion and
cultural practises. An associated concern is where and how Indigenous Australians are
able to access safe and culturally appropriate care (especially if not living on country)
and the role of the aged care workforce in facilitating that care [28]. Aboriginal people
in aged care tend to be younger than non-Aboriginal residents and while the knowledge
base on Aboriginal ageing is growing, it lags behind mainstream research.

One area that has received focused research over the past decade or so is how the
dementias affect older Indigenous Australians including how to assess dementia and
associated cognitive impairments and neurodegenerative problems [29]. As noted
earlier, population diversity and epidemiological diversity are connected and the skills
and knowledge required to address them effectively require support and development
in training and educational programs for aged care staff, whether domestic or via
immigration program(s).

10. The Australian aged care workforce

Pivotal to any and all of these issues is the nature, skill and capacity of the aged
care workforce. In this context, we suggest, that workforce is not restricted to the
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residential care and community aged care sectors. Rather, it needs to be seen as a more
integrated whole that includes any preventive work (e.g. social prescribing and com-
munity engagement) through primary care provided by GP’s, nurses, pharmacies and
allied health professionals on through ambulance and acute care services and then
onwards to the aged care and disability care sectors. For the most part residential aged
care is often, although not always (e.g. respite care) the tail end of along health and
illness trajectory. In our assessment, current fragment approaches are residual aspects
of the system as it was rather than a system that needs to emerge.

While the majority of the aged care workforce remains locally born, the trend
for immigrants to work as personal care workers, nursing and associated staff in the
aged care sector has been growing for some time [30, 31]. Even with the temporary
interruptions that COVID-19 produced in the existing immigration program(s), and
its impact on the aged care sector itself, this dynamic is continuing. We can expect
the analysis of the 2021 Census data to support the growing diversity of the aged care
workforce to continue into the foreseeable future, and especially so as population
ageing progresses and the demand for various forms of care and support grow. Under-
funding remains a central feature of this problem [32, 33].

This situation will almost certainly be extended by imminent changes in govern-
ment legislation, funding, policy and regulatory arrangements, such as requiring aged
care facilities to have comprehensive registered nursing staff coverage. A factor driv-
ing some of this is the time it takes to produce skilled and experienced workers and
develop them for emerging scenarios. In this context, immigration will remain central
to the capability of the aged care system to meet current and emerging need.

11. Conclusion

In this chapter we have attempted to draw together some of the key demographic
features of the Australian aged care environment through the lens of the aged care
‘system, its associated workforce concerns and the role of immigration in responding
to current and future needs. We have done this in a ‘post-COVID-19’ setting although
that is far from the reality of aged care and the larger issue of infectious disease
re-emerging in high income countries cannot be ignored. The approach we suggest
to resolving some of these issues is that national-level policies are likely to remain
inadequate for managing local and regional level patterns of ageing and migration.
More nuance is required if, for example, areas with well above average numbers of
people aged in their 80s and above are to successfully respond to current and future
health and social care needs. COVID-19 and especially long-COVID effects are likely
to compound this situation for some time to come because the pandemic has had an
acute phase, but we can expect a complicated post-acute phase to persist for some
years to come.

To build and maintain a skilled workforce, immigration and internal migration
factors will need to be managed more effectively and with a closer focus on the
complexities experienced at and below the state/territory level. Current moves by the
Australian Federal government to improve integration across the health, aged and
social care sectors confirms the validity of this analysis and may see further initiatives
in this space in coming months. This chapter comes at a time of considerable change
and complexity in the Australian aged care environment and, seen through the lens
of immigration and migration more broadly, we can expect these challenges to persist
for the foreseeable future.
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Chapter 5

A Gendered Context of Reception:
Understanding Immigrant Women’s
Workforce Incorporation in the
United States

Sandra Florian, Chenoa Flippen and Emilio Parrado

Abstract

The context of reception is an important theoretical and empirical tool for
understanding immigrant assimilation. Yet, this concept has been narrowly defined
as a gender-neutral socioeconomic and political context that immigrants encounter
at arrival. We argue that this concept can be useful for understanding immigrant
women’s workforce assimilation, but that it needs to be expanded to incorporate
the gender-specific characteristics of immigrant flows at arrival. Gendered cohort
dimensions such as the sex ratio, share of women migrating unmarried, and share
of men and women who are highly educated shape immigrant women’s employment
trajectories and contribute to national origin differences in labor force participation.
We leverage a synthetic double-cohort approach using U.S. Census data from 1990 to
2019 to track immigrants’ work trajectories over years since migration. We propose
a five-group typology to simplify the analysis of national origin variation in patterns
of workforce incorporation. We assess the impact of individual socioeconomic and
gendered cohort characteristics at different points in the adaptation process (arrival,
medium, and long term) to demonstrate the utility of a gendered context of reception
for understanding national origin variation in immigrant’s modes of incorporation.

Keywords: gendered context of reception, immigrant assimilation, immigrant women’s
labor force incorporation, modes of incorporation, trajectory typology, synthetic
double-cohorts

1. Introduction

Immigrants represent more than 160 million workers worldwide, 42 percent of
whom are women [1]. In the United States, where 13.7 percent of the population is
foreign born, immigrant women constitute 16.3 percent of all employed women [2].
Scholars and politicians increasingly recognize the importance of immigrant women’s
economic contributions to their families and to the global economy [3, 4]. However,
immigrant women in the U.S. hail from diverse countries and gender role contexts,
and their labor force participation (LFP) rates vary greatly [5-7]. Understanding
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immigrant women’s workforce incorporation requires considering how migration
contributes to changing gender roles and female independence, dimensions of assimi-
lation that do not readily apply to men [8, 9].

Research on immigrant women’s employment has proliferated in recent decades. Most
studies find that immigrant women exhibit lower LFP rates, higher unemployment, and
lower wages than immigrant men and native-born women, revealing immigrant women’s
double gender- and nativity-based disadvantage in the labor market [4, 8]. However,
patterns of female labor force assimilation vary dramatically across national origin
groups. While traditional indicators of human capital, such as education and language
proficiency, as well as individual’s family structure account for part of this variation,
large disparities remain even net of compositional differences across groups [6, 8, 10].

To account for these differences, scholars have turned their attention to how
gender norms shape employment patterns. Studies have shown that factors such as
sending country female LFP [11, 12], gender LFP ratio and fertility rates [5], gender
equality indices [13], gender role attitudes, religion, and other measures of cultural
traditionalism [14-16] correlate with immigrant women’s LFP at destination. Findings
indicate considerable continuity in labor market attachment with women from
more gender traditional countries exhibiting lower LFP after migration than their
counterparts from more gender egalitarian origins. Although analyzing indicators
of gender norms in source countries has enhanced our understanding of immigrant
women’s LFP, these measures capture average population characteristics for entire
sending countries, and fail to account for selectivity of migration flows [17]. Because
immigrants differ in their levels of traditionalism from the overall population in their
countries of origin, national-level indicators of cultural gender norms do not neces-
sarily characterize immigrant women [18].

Moving forward the literature on immigrant women’s labor market incorporation,
we argue for the utility of three key methodological approaches. The first is assessing
the impact of gendered characteristics of immigrant flows at the time of migration on
immigrant women’s labor supply. This approach takes into account the selectivity of
migration flows produced by gendered aspects of both sending and receiving areas. We
consider three gendered immigrant cohort aspects at arrival: characteristics relating
to immigrant women themselves (the share of women arriving single and the share
arriving with a college education); characteristics relating to immigrant men’s economic
potential (the share of men arriving with a college education); and relational dynam-
ics (the cohort’s gender ratio). We argue that higher shares of women migrating single
and greater representation of women in immigrant cohorts signal demand for female
immigrant labor in receiving areas, and thus will favor their LFP [9, 18]. A higher pro-
portion of immigrant men arriving with a college education, in contrast, is indicative of
male privilege and male immigrant labor demand, that until 2015 imposed restrictions
on immigrants’ wives’ employment [19]. The impact of the share of immigrant women
who are college educated could be more complex. Better-educated cohorts would be
expected to average higher LFP, as human capital increases the returns to employment
[20]. However, immigrant women’s education is also highly correlated with that of
immigrant men. To the extent that highly educated immigrant women are dispro-
portionately accompanying men with restrictive employment visas, the educational
composition of migration flows could have counterintuitive effects on female LFP.

Second, we argue for the importance of analyzing immigrant women’s workforce
trajectories, as opposed to average employment levels at a single point in time. We
draw on data from the 1990 and 2000 U.S. Censuses and the American Community
Survey corresponding to the periods between 2005 and 2009, 2010-2014, and
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2015-2019 [21] to construct synthetic immigrant cohorts for different ages and peri-
ods of arrival. We include the 14 largest national groups in the United States, where
sample sizes are too small for country-level analyses, we consider regional groups.
Using synthetic cohorts, we are able to track immigrant women’s LFP trajectories,
analyzing cohort variation in LFP entry levels and growth rates over time.

Finally, to simplify the analysis and facilitate the drawing of broader conclusions,
we use group-based trajectory modeling (GBTM) to identify groups that follow
similar LFP patterns. We then use linear probability models with splines to analyze
differences in LFP at arrival (starting points), and trajectories over time (growth
rates) in the medium and long term. This strategy provides important insights into
the evolution of national origin disparities in immigrant women’s LFP over time that
are not evident in group averages.

Results show that gendered migration cohort characteristics help explain immi-
grant women’s LFP, accounting for between one-fourth to more than half of the
remaining disparities after adjusting for individual characteristics across national ori-
gin for certain groups. Overall, findings document the importance of human capital
characteristics and cultural gender norms, as well as historically produced structural
aspects of the context of reception that shape immigrant women’s LFP.

2. Theoretical background

Women’s LFP has grown rapidly over the second half of the twentieth century,
significantly reducing the gender gap in employment. For the 2010-2019 period,
LFP rates in the United States were 74% for Black, White, and Hispanic native-
born women, and 83% for Asian native-born women [21]. In contrast, the LFP
rate for immigrant women was only 65% for the same period. However, LFP varies
tremendously by country of origin. Immigrant women from Mexico, India, Korea,
and of Arab descent exhibit LFP rates at or below 60%, while rates for women from
the Philippines and the Caribbean exceed 80% [6, 7, 9]. Several theories have been
proposed to explain this variation.

2.1 Modes of incorporation and immigrant women’s LFP

Early theories of immigrant incorporation posited a relatively universal process of
gradual assimilation driven largely by the characteristics of immigrants themselves
[20, 22]. However, more recent and critical perspectives revealed a variety of modes
of incorporation across groups [23, 24]. The concept of modes of incorporation draws
attention to the importance of two sets of factors shaping adaptation: the context of
origin and the context of reception.

The context of origin shapes immigrants’ socioeconomic characteristics at the time
of migration, including educational attainment, labor market experience, financial
capital, and family structure, all factors that have a powerful impact on immigrant
womenss labor supply. Educational attainment increases LFP by raising the returns to
employment and the opportunity cost of not working [20, 25]. LFP also increases with
time of U.S. residence and fluency in English. In contrast, traditional gender expecta-
tions that come with marriage and childrearing increase women’s domestic labor,
constraining women’ time for paid employment [4, 13, 15, 26].

These socioeconomic characteristics explain a significant proportion of national
origin variation in immigrant women’s LFP [6, 10]. Groups with higher human capital
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endowment, such as those from Europe, Canada, the Philippines, China, and the
Caribbean, exhibit high employment rates, while those with lower levels of education
and English language proficiency, such as Mexicans, have lower LFP [9, 10]. Yet, there
are also notable exceptions who do not conform to these expectations. For example,
women from India and South Korea average high levels of educational attainment,
but exhibit relatively low levels of LFP [6, 9]. While a disproportionate share of these
women are married and have young children at home, these characteristics do not
completely explain the relatively low levels of LFP among these groups [9].

Indeed, after adjusting for individuals’ levels of human capital, family charac-
teristics, and length of residence, significant disparities in immigrant women’s LFP
remain [4, 6, 10, 11], prompting scholars to examine how other aspects of the context
of origin, such as gender attitudes and roles, also influence immigrant women’s LFP
in receiving societies. Scholars have argued that source country gender norms infuse
arepertoire of preferences, beliefs, and values that exerts a persistent influence on
women’s post-migration labor supply [13, 14]. Several measures have been used to
assess the impact of gender cultural norms in countries of origin, including home
country female LFP [11], fertility rates, gross domestic product [5], gender equality
indices [13], gender role attitudes, religion, and other measures of cultural tradition-
alism [14, 16, 27, 28], which are all correlated to women’s LFP after migration.

However, cultural norms are not homogenous within sending societies, but rather
tend to vary across rural and urban areas and by level of education. In addition,
women are not randomly drawn into migration, but are instead often selected on
many dimensions that shape individuals’ gender roles and attitudes [17]. As such,
national level gender cultural measures do not necessarily apply well to immigrant
women, particularly to female-driven migration and flows with more single women.
Given these limitations, He and Gerber [18] proposed a sequence of marriage and
migration framework, distinguishing between women who migrated single from
those who migrated together with or after their husbands, as a way of capturing
cultural norms net of immigrant selectivity.

Far less attention has been devoted to how the context of reception shapes national
origin variation in immigrant women’s economic assimilation. The context of recep-
tion refers to opportunity structures in communities of settlement. This includes
factors such as immigration policies, economic opportunities, ethno-racial stratifica-
tion, level of nativism and acceptance of newcomers, and social capital in co-ethnic
communities. The context of reception can be positive (providing legal entry, access
to jobs, and resettlement assistance); indifferent (providing legal entry, but without
resettlement assistance), or negative (with hostility and active opposition to immi-
grants) [24, 29]. Social and economic opportunities in local communities, particularly
related to the labor and housing market, are also important for immigrant’s incorpo-
ration. Immigrants in welcoming communities that offer jobs and housing opportuni-
ties assimilate faster and more successfully, whereas those in hostile communities
with barriers to employment and housing have a harder time incorporating into the
host society [29].

While crucial for understanding immigrant incorporation, the context of reception
has been described as a gender-neutral environment, overlooking the gendered nature
of opportunity structures shaping economic assimilation. However, the demand for
immigrant labor is highly gendered, with men and women often working in starkly
different industries [7, 30, 31]. This gendered labor demand also intersects with
immigration policies, which often favor certain classes of workers. When employment-
based immigration pathways include sex-segregated occupational niches, they can
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have a profound effect on the LFP of immigrant spouses, who are often precluded
from working in the formal economy for extended periods after migration. We argue
that it is important to incorporate these gendered aspects of receiving contexts when
attempting to explain immigrant women’ incorporation [32].

2.2 Gendered migration cohort characteristics

One way to capture dimensions of both the context of origin and context of recep-
tion is to focus on gendered characteristics of migration flows at arrival, which reflect
sending country norms, differential selection into migration, and gendered aspect of
labor demand in receiving countries [9]. In this chapter we consider three dimensions
of gendered migration dynamics: those pertaining to immigrant women themselves,
those pertaining to their male peers, and relational dynamics.

For the characteristics of women themselves, we consider the share arriving single
and their educational composition. Given that single immigrant women tend to marry
soon after arrival, marital status years after migration does not adequately capture the
greater economic independence implied by higher rates of single women at arrival [32].
We argue that the share of immigrant women arriving single captures gender roles
in sending countries and receiving areas, including the forces shaping selection into
migration [26, 33]. Countries with stronger patriarchal norms tend to discourage the
migration of single women, such as Latin American, South Asian, and Arab countries
[18, 28, 34]. Most women from these regions tend to arrive married. Marriage and
young children have historically constrained women’s employment; however, the effect
of marriage and children significantly vary by national origin [4, 6]. Low proportions
of single women at arrival may also indicate poor demand for immigrant women’s labor
in the receiving context, while the opposite is true in flows with high representations
of single women. In the latter case, immigrant women are also more likely to find other
employed co-ethnic women at arrival who can facilitate the search for employment.

Likewise, the educational composition of co-ethnic women at arrival could shape
immigrant women’s LFP even net of their own educational characteristics. All else
equal, more well-educated women within a migration cohort should encourage the
cohort’s LFP, as they are more likely to find employment and, thus, constitute a form
of social capital connecting co-ethnics to employment information and networks.
However, the potentially employment-promoting effect of highly educated co-ethnic
women could be hampered by other factors, such as immigration policies that restrict
employment.

The second dimension we consider relates to migrant male peers. We considered
the proportion of co-national men with college education at arrival as an indicator
of their economic potential. Migrant flows comprised of highly educated men tend
to signal male privilege in sending and receiving contexts. Having a highly educated
partner could also reduce women’s pressure to augment and diversify family income
[6, 26]. Moreover, in disproportionately male, highly educated migration streams,
women often enter the United States as spouses of H1-B visa holders. Prior to 2015
H1-B visa spouses were ineligible for employment, unless they were able to secure
their own visa sponsor [19]. While a path to employment was subsequently cre-
ated for those with dependent spousal visas, there remain numerous requirements
that can delay or even preclude employment among this class of migrants. Because
H1-B intensive industries employ a disproportionate share of men, the impact of
these policies is highly gendered. Moreover, H1-B work visas are highly unevenly
distributed across countries, with India and China alone accounting for 84% of such
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visas [35]. The gendered impact of these policies could therefore also contribute to
national origin differences in immigrant women’s LFP.

Finally, we also consider relational dynamics, namely the sex ratio of the migra-
tion flow. The gender composition often reflects cultural norms about women’s roles
[16, 18] and migration-related governmental strategies in sending countries [7], both
of which could influence immigrant women’s LFP in receiving communities. The
gender ratio also signals the extent to which labor demand in receiving contexts is
gendered [5, 7]. When migration is driven by labor demand in male-dominated sec-
tors or more patriarchal sending environments, men tend to be overrepresented in
the flow, such as the case of agriculture- and construction-driven Mexico-U.S. migra-
tion [32]. The converse is true when immigrant labor demand is female-dominated,
such as nursing and other health-care driven migration from the Philippines, where
the government also actively encourages women’s migration [7, 36]. Thus, analyzing
differences in the gender ratio of the immigrant flow at arrival provides insights into
how cohort gender norms and gendered labor demand structure employment over
and above individual level predictors.

3. Data and methods
3.1 Data

Data for the analysis come from the 5% samples of the 1990 and 2000 decen-
nial U.S. Census, and the 5-year American Community Surveys 2009 (covering
2005-2009), 2014 (covering 2010-2014), and 2019 (covering 2015-2019). The sample
includes immigrant women ages 16 to 54 living in U.S. households between 1990 and
2019 and who arrived between 1980 and 2014 at ages 15 to 44. Individuals living in
group quarters and those enrolled in school are excluded from the sample.

3.2 Measurements

Labor force participation (LFP) is defined as being employed or unemployed but
actively looking for employment, according to the U.S. Census definition. LFP is
measured with a dichotomous variable, where 1 designates in the labor force, and 0
not in the labor force.

National origin. We used place of birth to identify immigrants’ country of origin.
We classified immigrants into 14 mutually exclusive dummy variables corresponding
to their country or region of origin (the latter for groups with smaller sample sizes).
The groups include Europe (referent), Canada, Mexico, Central America, South
America, Cuba, China, Vietnam, Korea, India, other Asian countries, Africa, the
Philippines, and Caribbean countries. We exclude immigrants of unknown origin and
those from Australia/New Zeeland (0.33% and 0.31% of the original sample, respec-
tively) due to small samples sizes.

Years since migration is a continuous variable used to trace LFP trajectories over
time. It is measured in 3 splines, the first comprising 0-2 years (reference), which
captures LFP rates at arrival; the second 3-10 years, assessing growth rates in the
medium term; and the third 11 years or more, measuring growth rates in the long
term.

Age at migration is measured in 5-year interval dummy variables including 15-19,
20-24 (referent), 25-29, 30-34, 35-39, and 40-44.
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Period of arrival is measured in 4 categories 1980-1989 (referent), 1990-1999,
2000-2009, and 2010-2019.

Human capital is captured by indicators of education and English proficiency.
Education is measured in four categories including less than high school, high school
(referent), some college, or college degree or higher. English proficiency is measured
with a dummy variable that takes the value of 1 for those who did not speak English
well or at all, and 0 otherwise.

Family structure is assessed by marital status and the presence of young children.
Marital status is measured with a dummy variable that takes the value of 1 for married
women with a spouse present in the household, and 0 otherwise. Young children are
assessed by a dummy variable that takes the value of 1 for individuals with pre-school
age, less than 5 years old, children in the household at the time of the survey.

The gendered context of reception is assessed using four immigrant gender char-
acteristics at the cohort level. The proportion of single women at arrival is calculated
as the average proportion single in each cohort during the first 4 years in the U.S.
Similarly, the proportion of college educated women and the proportion of college
educated men is the average proportion with college education in each cohort by sex
during the first 4 years in the U.S. The sex ratio is the number of men to women in each
cohort at arrival, estimated as the average during the first 4 years after migration. A
sex ratio equal to 1 represents a balanced sex composition, with equal numbers of men
and women. A sex ratio greater than 1 reflects a male-predominant immigrant flow,
whereas a sex ratio less than 1 indicates a female-predominant immigrant flow.

3.3 Analytic strategy: synthetic cohort LFP trajectories

Our primary analytic strategy is to assess immigrant women’s LFP trajectories over
time, and to examine differences across national origin groups at different points in
the adaptation process. The study of immigrant assimilation has been limited by the
lack of longitudinal data. Most studies rely on cross-sectional data, yet cross sectional
approaches do not allow us to distinguish changes in labor market outcomes that
accrue with assimilation, often measured as years since migration, from shifts in the
composition of immigrant cohorts over time — for example, due to increases in educa-
tion in sending countries [25, 26, 37].

Using synthetic cohorts, which combine multiple waves of cross-sectional data
to track migration cohorts over time, represents a more adequate strategy to assess
immigrant labor market assimilation. A limitation of this method is that it does not
track the same individuals over time, but rather reconstructs cohorts’ trajectories
using demographic principles. Nevertheless, this method is able to take into account
change across both birth and immigration cohorts. As Figure 1 illustrates, birth
cohorts (in black), address the issue of age-period-cohort identification, that is the
impossibility of adding these three variables in a regression model because the third
one, for example age, can be calculated using the other two (survey year minus year
of birth). Immigration cohorts (in blue), address the duration-period-immigration
age identification problem, considering years since migration (duration), year of
migration (period), and age (at migration). A double cohort approach, which recre-
ates trajectories for both birth and period of arrival cohorts, has been shown to be
particularly advantageous [9, 38].

While this approach has become common in analyses of immigrant men’s
employment, it remains underutilized in studies of immigrant women’s LFP. We
propose a variation of the double cohort approach to analyze immigrant women’s LFP
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Figure 1.

Double-cohort method: Birth cohort (BC) and migration cohort (MC).

trajectories. Instead of tracking immigrant cohorts according to their year of birth
and period of arrival, as in most prior studies, we follow cohorts as a function of
their age at arrival, period of migration, and country/region of origin. For example,
a cohort arriving to the United States in 1995 between ages 20-24 would have about

5 years of U.S. residence and be between ages 25-29 in 2000. By 2010, this cohort
would have been in the U.S. for 15 years and would be between 35 and 39 years of age.
While we do not track the same people over time, this variation of the double cohort
approach allows us to better approximate LFP trajectories over years since migration,
as cohorts age in the host country. The 14 national origin groups, 6 age-at-migration
cohorts, and 4 periods of arrival results in 336 immigrant cohorts.

We further distinguish between the rates of LFP at arrival from growth rates
over time to better understand whether the disparities in LFP across national origin
groups are created at arrival or by differential rates of change with time in the
host country. This approach also allows us to separately analyze the forces shaping
immigrant women’s LFP at different points of time after migration. Employment
patterns, and differentials, shortly after arrival are likely to differ from those in
the medium- and longer-term. Groups with high levels of LFP at arrival could be
responding to labor demand in specific occupational niches [18, 36, 39]. For these
flows, we should expect little increase in LFP over time and the most salient ques-
tion is the extent to which participation remains high. Alternatively, flows with
relatively low LFP at arrival could signal situations where women are likely not the
primary economic providers. Nevertheless, there is likely important variation in the
timing and extent of increasing LFP over time, even among groups that begin with
relatively low levels of workforce engagement. The impact of socio-demographic
factors on immigrant women’s LFP could also vary depending on whether we con-
sider participation soon after arrival or trajectories over time [5, 39]. For example,
educational credentials are often not readily transferable across contexts [40, 41].
Thus, the impact of education on LFP at arrival may be muted. However, if highly
educated women are able to gain employment opportunities more quickly than less
educated women, human capital disparities in LFP could grow with longer dura-
tions of U.S. residence [25].

To facilitate the analysis and interpretation of LFP trajectories, we apply Group-
Based Trajectory Modeling (GBTM) to the synthetic cohort trajectories to identify
patterns of labor force assimilation. Similar to Latent Class Analysis (LCA), which
aims at identifying groups or clusters with a similar categorical outcome, GBTM is
designed to detect clusters that follow similar developmental trajectories [42]. The
model assumes that the population distribution of trajectories emerges from a finite
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mixture of unknown order (or number of groups). The optimal number of groups is
ultimately determined by the researcher. GBTM uses a multinomial modeling strategy
to assign each immigrant cohort a probability of being in a cluster conditional on
the number of groups and the shape of the group-specific trajectory. A limitation of
GBTM is that the resulting clusters can be hard to interpret, demanding a thorough
analysis from the researcher. We tested models with different group sizes from three
to seven. We followed best accepted practices to determine the optimal number of
groups using a combination of criteria, including the smallest Bayesian information
criteria (BIC), parsimony in the number of groups that best fit the data, the size of the
resulting groups, and the interpretability of the clusters [43]. We propose a five-group
typology that we present in the results section.

We then use linear probability models for the multivariate analyses, specified in
Eq. (1):

Pr(Yi =1X; = xi) =By + Bip; + Bom; + Baa; + Bt + Pie, + B g, 1)
+ﬁ7ni*ti +ﬂ8ai*ti +ﬁ9ei*ti +ﬁ10gt‘*ti +Gt

where the probability of LFP for individual i Pr(Y; = 1) is a function of the four
mutually exclusive dummy variables p indexing period of arrival; the mutually
exclusive dummy variables 7; indexing country/regions of origin; the six mutually
exclusive dummy variables a; indexing age at arrival; the three variables from the
years since migration spline specification t;; the vector of individual’s socioeconomic
covariates, e;, that is, human capital and family structure; and the vector of gendered
cohort-level characteristics, g., including the ratio of men to women, the share of
women single, and the share of women and men who are college educated upon
arrival for each cohort c. National/regional origin, age-at-migration, socioeconomic,
and gendered cohort characteristics are interacted with the spline indicators (#; T
ai't ety ; 8 ti; respectively), and o; is the error term.

We compute predicted values to assess the extent to which individual- and cohort-
level characteristics help explain variation in LFP trajectories. To account for the
clustering of observations within period-of-arrival, age-at-arrival, and national/
regional origin, we compute robust standard errors clustered at the cohort level. This
specification assumes that observations are independent across cohorts, but allows
observations to be correlated within cohorts.

4. Results
4.1 Immigrant women’s labor force incorporation typology

Figure 2 graphs the synthetic cohort LFP trajectories for immigrant women in
the U.S. for the 14 national/regional origin groups. The different lines represent each
cohort’s LEP trajectory by years since migration. The curves show each cohort’s initial
LFP rate at arrival and the growth at roughly five-year intervals, reflecting changes
in LFP as women age over time in the United States. Despite considerable variation
in cohorts’ LFP at arrival and growth rates over time, the spaghetti plots reveal some
common patterns by national origin. We describe the different patterns using two
extreme cases, Mexico and the Philippines. The trajectories of Mexican women show
relatively low levels of LFP at arrival, around 40%. Over time, their LFP increases
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Figure 2.

Immigrant women cohorts’ LEP by national ovigin and years since migration to the United States (Spaghetti
plots). Source: US. Census 1990, 2000; American Community Survey 20052009, 20102014, and 2015-2019.

very slowly. The overall rate of LFP among Mexican immigrant women does not
exceed 70% for any of the cohorts. In contrast, women from the Philippines exhibit
much higher levels of LFP at arrival, close to 70%. Unlike the Mexican case, LFP
increases almost immediately after arrival, quickly reaching nearly 80%. Filipinas
maintain very high rates of LFP throughout the years of observation.

To better grasp this variation, we used Group-Based Trajectory Modeling (GBTM)
to identify similar patterns of LFP trajectories across national groups. We propose
a five-group typology, which synthesizes the patterns labor force incorporation by
maximizing the between-group variation and minimizing within-group variation,
as presented in Figure 3. While there is substantial heterogeneity among certain
national origin cohorts, which are sometimes split among two or more clusters of the
proposed typology, we assign national origin groups to the incorporation typology for
which they have the highest probability of membership.

The first group illustrated in Figure 3 shows a pattern of gradual incorporation
with moderate entry rates, and comprises 39% of the cohorts. These cohorts aver-
aged nearly 60% LFP rate at entry, gradually increasing to over 75% over time. Most
of this gain occurs during the first 10 years in the U.S., then the growth rate slows
down. This pattern corresponds to cohorts from Europe, Canada, Africa, and China,
and some cohorts from Vietnam and South America as observed in the Spaghetti
plots in Figure 2. The second group depicts a pattern of delayed incorporation with
low entry rates, a pattern representing 8.5% of the cohorts, the vast majority com-
ing from Mexico. These cohorts exhibit low starting rates of LFP, at around 45%,
which are followed by sluggish growth rates over time. After 10 years in the U.S.
their LFP rates increase to barely 50%, taking more than 15 years to reach levels of
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Figure 3.
Group-based LFP trajectory model, 5-group solution.

60%. The third group exhibits a pattern of delayed incorporation with moderate entry
rates, and includes 16% of the cohorts. Similar to the former group, this group also
exhibits slow growth rates, but start at rates slightly over 60%. This group illustrates
the patterns found among cohorts from Central America and Cuba. A few cohorts
from South America and India also fall into this group. It takes more than 15 years
in the country for their LFP rates to increase to over 65%. The fourth group exhibits
a pattern of accelerated incorporation with low entry rates, comprising 17% of the
cohorts. These cohorts show rates of roughly 40% at arrival, but achieve rapid gains
during the first years, surpassing the 60% level after 10 years in the country. This
group describes the incorporation patterns of most cohorts from India, Korea, and
other Asian countries. The last cluster shows a trajectory of intensive LFB, with high
entry levels, and includes 20% of the cohorts, the vast majority coming from the
Philippines and the Caribbean. These cohorts exhibit LFP rates over 70% at entry
and after 10 years they surpass the 80% benchmark.

4.2 Explaining national origin differences in LFP trajectories

Explaining national/regional-origin differences in LFP requires first evaluating
compositional differences in the predictors of employment across groups. Table 1
reports socio-demographic individual and cohort-level characteristics of the sample
by country/region of origin following the five-group typology. The lowest rates of
LFP are observed for the groups with delayed, low entry and accelerated, low entry LFP
rates, i.e., cohorts from Mexico, India, Korea and other Asia, who exhibit average
LFP rates below 60%. In contrast, cohorts in the intensive employment group, such
as immigrant women from the Philippines and the Caribbean, exhibit the highest
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average LFP rates, above 80%. Most other groups exhibit rates slightly above 70%.
The group typology does not clearly correlate with the length of residency; some of
the longest settled groups exhibit relatively high LFP rates, such as women from the
Caribbean who have been in the U.S. 14 years on average, whereas other exhibit the
lowest average rates of LFP, such as cohorts from Mexico that have been in the U.S. for
13 years on average.

The lowest levels of human capital, measured by education and English ability, are
observed for cohorts with delayed incorporation (low and moderate entry level), espe-
cially Mexican and Central American women. Low human capital is also observed
for Vietnamese women, whose pattern of incorporation falls in between gradual
and delayed. The opposite holds for cohorts in the accelerated, low entry incorpora-
tion group, such as women from India and Korea who have high levels of human
capital, but still exhibit low rates of LFP. Other factors should also be considered,
such as family characteristics, which roughly correlate with our LFP typology. High
marriage rates, 75-87% are observed in the accelerated, low entry group, e.g. Indian
and Asian women, whereas low marriage rates generally accompany high rates of
LFP, such as for Caribbean and African women, who exhibit marriage rates of 44%
and 59%, respectively. The presence of preschool-age children in the household also
corresponds to low rates of LFP, such as the case of Mexican and Indian women, 31%
of whom have preschool age children in the home, whereas cohorts in the intensive
group exhibit a lower presence of young children in the home, such as Filipina and
Caribbean women, among whom fewer than 20% have preschool age children in the
home. The case of African women in the gradual group is more particular, combining
arelatively high presence of young children in the home, 30%, with relatively high
rates of LFP, 74%.

The gender cohort characteristics at arrival are estimated as cohort averages for
the first 4 years after migration. A sex ratio higher than 1 indicates a male predomi-
nant flow, which is generally associated with lower female LFP, such as for cohorts
from Mexico (1.60), Central America (1.30), and India (1.18). Conversely, sex ratios
lower than 1, which indicate an overrepresentation of women, such as in cohorts
from the Philippines (0.62) and the Caribbean (0.92) in the intensive group and China
(0.85) in the gradual group, tend pair with high rates of immigrant women’s LFP. The
pattern is less clear for cohorts from Korea that combine a female predominant flow
(sex ratio = 0.75) with low rates of LFP (59%).

We explored the correlations between different gendered cohort characteristics,
as shown in Table 2. Results indicate that the share of immigrant men and women
entering with a college degree is highly and positively correlated (0.88). In contrast,
the percent of women arriving single is moderately and negatively correlated (—0.61)
with the percent of men with college education at arrival. Cohorts from Mexico and
Central America exhibit the lowest percentage of college educated women at arrival,
5% and 8%, respectively, and college educated men at arrival, 4% and 6%, respec-
tively. By contrast, 66% of women as well as 74% of men from India are college edu-
cated at arrival, followed by cohorts from Korea, China, the Philippines, and Canada,
among whom between 44-50% of women have a college degree at arrival, as well as
between 45-59% of men. Women predominate at arrival in most of these flows, with
the exception of cohorts from India. The case of India reflects migration driven by
male labor demand; 87% of women in these flows arrive married, most of whom are
spouses of H1-B visa holders that until 2015 restricted their right to work [19].

As expected, cohorts with higher percentages of single women at arrival tend
to exhibit higher rates of LFP, such as the case of Caribbean cohorts in which the
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Sex ratio % Women % Women w/ % Men w/
(M/W) single college college
Sex ratio 1
% Women single 0.037 1
% Women w/ -0.267" —0.460° 1
college
% Men w/ college -0.160 -0.610° 0.884 1
p<0.05.

Note: Cohort charatecteristics estimates for the first 4 years since migration.

Table 2.
Correlations among gender cohort chavateristics at arrival.

majority of women, 53%, arrive single. Whereas immigrant flows with fewer single
women at arrival, such as cohorts from India (17%) and Korea (28%), tend to exhibit
lower rates of LFP.

4.3 Multivariate results: Modeling LFP trajectories

We next investigate the extent to which national origin differences in LFP trajectories
are explained by individual human capital and family characteristics. Table 3 reports
coefficients from linear probability models predicting LFP trajectories by national origin.
The results are organized around the five-cluster typology, with European women with
0-2 years of U.S. residence as the referent. Model 1 includes national/regional origin,
age at arrival, their interactions with the splines of years since migration, and period of
arrival. Model 2 adds individual-level predictors, human capital and family characteris-
tics, and their interactions with the splines.

Comparing the constants of the two models at the bottom of Table 3, we find an
average LFP rate of 58% at arrival in Model 1, which increases to 77% after adjusting
for human capital and family characteristics in Model 2. For European cohorts (the
referent), the rate increases slightly every year during the medium term according
to Model 2 (0.009 Column 4) and remains flat 10 years after migration (Column 6),
reaching 85% after 10 years of U.S. residence. Differences in starting rates between
European women and others in the gradual incorporation group are negligible, sup-
porting the validity of the GBTM. There is also only moderate variation in medium-
term growth across groups, and few differences in the long-term period. Overall,
differences in socioeconomic characteristics, i.e. human capital and family composi-
tion, within the gradual group did little to alter the similarities in their LPF trajectories.

In contrast, controlling for socioeconomic characteristics reduced the disparities
between European and Mexican women considerably, by 57% at arrival (reducing the
coefficient from —0.144 to —0.061 in Columns 1 and 2, respectively) and by 51% in
the medium-term growth rate (from —0.014 to —0.007 in Columns 3 and 4, respec-
tively). The gap after 10 years between comparable European and Mexican women is
reduced from 26 percentage points in Model 1 to only 12 percentage points in Model
2. Thus, compositional differences explain a relatively large share of differences
between the gradual and delayed incorporation groups.

Accounting for individual characteristics also explained roughly 25% of the lower
initial rates of LFP among the accelerated incorporation group relative to Europeans
(26% for India (Columns 1 vs. 2); 22% for Korea, and 24% for other Asia). It also
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Medium term
(3-10 years)

Arrival (1-2 years) Longer-term (11+ years)

Model 1 Model 2 Model 1 Model 2 Model1 Model 2
1 2 3 4 5 6
Gradual, moderate entry
Europe (ref.) — — 0.017" 0.009” 0.004" -0.001
Canada 0.033 0.018 -0.007" -0.006" 0.002 0.001
Africa -0.009 0.016 0.006" 0.004" 0.000 -0.002"
China -0.033 -0.016 0.009" 0.009” -0.002" -0.002"
Vietnam -0.016 0.045" 0.002 0.005' 0.001 0.000
Delayed, low entry
Mexico -0.144" -0.061" -0.014" -0.007" 0.006" 0.005"
Delayed, moderate entry
Central America 0.023 0.049” -0.015" -0.007" 0.004" 0.003"
South America 0.003 0.012 -0.004 -0.002 0.001 0.001
Cuba 0.079" 0.092" -0.01" -0.005 -0.005" -0.005"
Accelerated, low entry
India -0192" -0.143" 0.015" 0.011" 0.003’ 0.001
Korea -0.202" -0157" 0.009" 0.006 0.002 0.002
Other Asia -0.210" -0.159" 0.011" 0.009" 0.002' 0.002"
Intensive, high entry
Philippines 0.106" 0.083" -0.003 -0.003 0.000 0.000
Caribbean 0.118" 0.076" -0.005" 0.001 0.000 -0.001
Education (ref. high school)
Less than HS -0.027" -0.004" -0.001
Some college 0.001 0.005" 0.000
College 0.019” 0.013" -0.001"
English ability
Does not speak -0.077" 0.001 -0.001
English well
Family Characteristics
Married -0.183" 0.005" 0.002'
Has children <5 in -0.202" 0.008" 0.003"
household
Controls
Ageatarrival (ref. 20-24)
15-19 -0.020 -0.064" 0.004 0.008" -0.001 0.000
25-29 -0.023 0.010 0.005" -0.001 0.000 0.000
30-34 -0.033" 0.007 0.009" 0.000 -0.004" -0.002"
35-39 -0.013 0.001 0.010" 0.002 -0.009" -0.006"
40+ 0.016 0.000 0.003 -0.001 -0.012" -0.009’
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Arrival (1-2 years) Medium term Longer-term (11+ years)
(3-10 years)

Model 1 Model 2 Model 1 Model 2 Model1 Model 2

1 2 3 4 5 6

Period of arrival (ref. 1980s)

1990s 0.014" -0.002
2000s 0.032" 0.008
2010s 0.041" 0.009
Constant 0.577" 0.773"
N 1,405,714 1,405,714
R-squared 0.067 0.129
p < 0.10.
P < 0.05.

Note: Immigrant women ages 16-54, who migrated from ages 15-44, not living in group quarters, not Attending school.
Source: US. Census 1990, 2000; American Community Survey 2005-2009, 2010-2014, and 2015-2019.

Table 3.
Coefficients from linear probability models predicting immigrant women’s LFP at arrival, medium- and longer-
terms years after migration.

effectively reduced the difference in growth rates over the medium-term relative to
European women (Columns 3 vs. 4). Similar explanatory power was evident among
the intensive LFP group; the higher rate of LFP at arrival for Caribbean relative to
European women is reduced from 0.118 (Column 1) to 0.076 (Column 2) and for
Filipinas from 0.106 to 0.083, respectively.

The bottom part of Table 3 reports coefficients for the socioeconomic predictors of
LFP for the three splines of years since migration. Consistent with our expectations, in
several cases the effects vary over time. For example, compared to women with a high
school education, those with a college degree were more likely — and those lacking a
high school diploma were less likely — to be in the labor force in the years immediately
after arrival. These educational disparities in LFP grew more pronounced over time, as
the advantage of college educated women, and the disadvantage of the least educated
women, expanded with increased U.S. experience. Likewise, women with some college
increased LFP more rapidly than those who did not advance beyond high school. Thus,
while European women with less than high school education could expect a LFP rate
of 79% after 10 years in the United States, the rate would be 89% for those with some
college. Moreover, accounting for human capital explained a sizeable share of the slow
growth in LFP for less educated, delayed incorporation cohorts. Lacking English profi-
ciency exerted a steadier influence on LFP over time, having a large negative effect on
LFP (—0.077 in Column 4) that does not seem to diminish with time in the United States.

Likewise, the impact of family structure on immigrant women’s LFP varied over
time. Both being married and having children under five are associated with lower
LFP atarrival (—18% and — 20% in Column 2, respectively). However, these damp-
ening effects attenuated somewhat with time in the United States, both during the
medium and long term. In the medium term, for every year of U.S. residence (after
the initial two) the LFP of married women and women with young children grew by
0.5% and 0.8%, and in later years by 0.2% and 0.3%, respectively.

The final step in the analysis is to examine the link between gendered characteristics
and national/regional origin variation in immigrant women’s LFP. Table 4 reports
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summary results for models incorporating the four cohort-level gender characteristics.
The models also control for national origin, age at arrival, period of arrival, and individual
socioeconomic characteristics (full models not reported but available upon request). The
top panel of Table 4 reports results from models estimated including one cohort-level
variable at a time and then an integrated model, estimated with all four group-level
variables. The integrated model should be interpreted with caution given the strong cor-
relation between the share of men arriving with a college education, on the one hand, and
the share of women with college education and the share of single at arrival, on the other.
Table 4 reports overall effects, i.e., without interactions with the splines (Column 1), and
the interaction effects (Columns 2, 3, and 4).

The results in Column 1 of Table 4 document two salient group-level processes
affecting LFP trajectories, namely the gender ratio and share of women single at
arrival. They work in opposite directions. The gender ratio at arrival is negatively
associated with immigrant women’s LFP (-0.017), while the opposite is the case for
the share of women arriving single (0.042). These effects reflect gendered demand
for immigrant labor. The interactions with the splines show that most of the effect
of the gender ratio acts by reducing the medium-term growth rate (—0.012 Column
2), though the positive coefficient in the long term (Column 4) indicates that the
impact of the gender ratio attenuates over time. The opposite holds for the impact of
the share of women single at arrival, which may signal the extent to which migration
is driven by women’s economic versus family considerations [18]. Results show that
a higher representation of unmarried women at arrival is associated with an overall
higher likelihood of women’s LFP (Column 1), net of individual-level characteristics,
supporting the interpretation that women migrate in search of jobs within those
flows. Although the association is negative at arrival (—0.121 Column 2), it is positive
for the medium-term growth rate (0.027 in Column 3).

Interaction with time in the U.S. (Splines)

Overall effect Arrival Medium-term Longer-term
1 2 3 4
Individual models
Sex ratio at arrival -0.017' 0.035 -0.012" 0.004"
% Women single at arrival 0.042' —0.121 0.027" -0.001
% Women w/college at arrival -0.030 -0.164" 0.023" -0.002
% Men wi/college at arrival -0.043" -0.134" 0.013’ 0.001
Integrated models
Sex ratio at arrival -0.010 0.048' -0.013" 0.005"
% Women single at arrival 0.013 -0.223" 0.039" 0.000
% Women w/college at arrival 0.010 -0.072 0.018" -0.003
% Men w/college at arrival -0.039 -0.184" 0.021 0.001
N 1,405,714
p < 0.10.
P < 0.05.

Source: U.S. Census 1990, 2000; American Community Survey 2005-2009, 2010-2014, and 2015-2019.

Table 4.
Coefficients for gendered cohort characteristics from linear probability models predicting immigrant women’s LEP,
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The effect of the share of co-ethnic women and men arriving with a college degree
also varies by years since migration. The overall effect is negative for both of these vari-
ables at arrival (—0.164 and — 0.134 in Column 2, respectively), but the associations
reverse during the medium-term years (0.023 and 0.013 in Column 3, respectively)
and even off in later years. The integrated models (bottom panel of Table 4) show
a similar pattern of effects, though the high correlation among these variables, as
previously discussed, obscures their independent effects. Yet, the integrated models
indicate a stronger effect for men’s than for women’s education at arrival. Cohorts with
high representation of college educated men, like India, reflect the gendered nature of
immigrant labor demand with a strong male preference. In these flows, women tend to
follow their husbands and arrive with H1B dependent visas, which until 2015 pre-
vented them from working, undermining women’s LFP at arrival [19]. However, since
women in these flows also tend to be highly educated, the initial penalty dissipates
rapidly during the medium term, and levels off over the longer term.

To help illustrate the different roles of socioeconomic background and gendered
migration cohort characteristics, Table 5 reports the predicted probability of LFP for
women arriving to the United States between 1990 and 1999 at the ages of 20 to 24.
Model 1 presents the predicted probability of LFP with basic demographic controls

Atarrival 10 Years 20 Years

M1 M2 M3 M1 M2 M3 M1 M2 M3

Gradual, moderate entry

Europe 59.1 56.4 63.1 70.8 68.6 66.8 76.8 70.6 69.7
Canada 62.4 58.2 676 68.9 66.1 64.0 757 68.7 66.8
Africa 58.2 58.0 60.8 74.0 73.2 726 80.8 74.1 73.0
China 55.8 54.8 64.9 736 733 71.0 78.2 739 717
Vietnam 57.5 60.9 60.3 703 76.6 744 775 79.0 772

Delayed, low entry

Mexico 44.7 50.3 439 46.7 578 59.0 577 64.4 64.9

Delayed, moderate entry

Central America 61.4 61.3 593 62.7 68.5 676 711 72.6 72.0
South America 594 576 61.2 68.6 68.7 66.5 75.8 71.5 70.3
Cuba 67.0 65.6 64.5 72.0 739 727 72.5 70.5 70.7

Accelerated, low entry

India 399 421 50.9 619 61.7 61.5 719 66.3 65.7
Korea 389 40.7 50.4 572 57.0 54.3 66.1 62.2 61.1
Other Asia 381 40.5 46.7 57.8 58.6 572 66.7 63.7 62.1

Intensive, high entry

Philippines 69.7 64.7 738 794 74.8 70.8 84.8 77.0 74.6

Caribbean 709 64.0 66.3 79.2 76.8 73.8 85.0 783 761

Note: Predicted probabilities for women arriving between 1990 and 1999 at age 20-24 at means based on the models
presented on Tables 3 and 4.

Tables.
Predicted probabilities of being in the labor force with demographic controls (M1), human capital and family
characteristics (M2), and gendered cohort characteristics (M3).
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(based on Table 3, Model 1). Model 2 shows the probabilities controlling for average
socioeconomic characteristics, that is, individual human capital and family character-
istics (based on Table 3, Model 2), and controlling for cohort gender characteristics
(based on Table 4, integrated model with spline interactions). We present the probabili-
ties at arrival, after 10 years, and 20 years since migration, respectively. As discussed in
the multivariate results, socioeconomic composition explains a large portion of the dif-
ferences in employment probabilities across national origin groups. If European women
had the average socioeconomic composition of the whole immigrant sample their prob-
ability of employment after 20 years in the United States would decline from 76.8% (M1)
t070.6% (M2). The opposite applies to Mexican women, although the effect is larger

at 10 years in the United States, consistent with the pattern of delayed incorporation.
Mexican women would see their predicted probability of LFP after 10 years increase
from 47% (M1) to 58% (M2) if they had the average socioeconomic characteristics of
immigrant women, and to 59% (M3) if they had average gender cohort characteristics.

In comparing the disparity between Europeans and Mexicans at 10 years after migra-
tion, European women exhibit 24 percentage points higher probability of LFP than
Mexican women (M1), a difference that is decreased to 11 percentage points adjusting
for individual socioeconomic characteristics (M2), and to 8 percentage points after con-
trolling for gendered cohort characteristics (M3). That is, socioeconomic composition
explains more than 55% of the disparity after 10 years, whereas 28% of the disparity
between the two groups is attributable to gendered migration cohort characteristics.

An interesting pattern is evidenced for countries in the accelerated incorporation
with low initial participation group, for whom adjusting for cohort gender character-
istics increase their LFP at arrival. The effect is dominated by the high representation
of educated men in Indian cohorts at arrival and women’s tendency to arrive married.
For example, Indian women LFP rate at arrival would increase from 42% (M2) to
51% (M3) if they had average gender cohort characteristics. This finding suggests
that a different gender context would increase Asian women’s LFP at arrival. Finally,
the group with intensive employment, Filipinas and Caribbeans, would see their LFP
rates decline over the medium and long term, if they were to have the average socio-
economic and gender cohort characteristics of all immigrant women.

5. Conclusions

The literature on immigrant assimilation has emphasized the heterogeneity in
modes of incorporation, yet the limitations of traditional analyses of cross-sectional
data have undermined our understanding of how these processes play out among
immigrant women. In this chapter, we analyze the factors that shape the variation in
labor force participation (LFP) trajectories for the 14 largest national/regional origin
groups. We construct synthetic immigrant cohorts using U.S. Census and American
Community Survey (ACS) data from 1990 to 2019, to track immigrant women’s
LFP trajectories investigating national origin variation in LFP rates at entry, and
growth rates in the medium, and long terms. We propose a five-group typology that
synthesizes immigrant women’s national origin variation in patterns of labor market
incorporation. We elaborate on the usefulness of the notion of the gendered context
of reception for understanding different modes of assimilation.

Our analysis revealed that national origin variation in LFP trajectories clusters
into five distinct patterns of workforce incorporation: (1) Gradual incorporation

from moderate entry rates, typified by cohorts from Europe, Canada, Africa, China,
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and Vietnam; (2) Delayed incorporation with low initial participation, exemplified

by Mexico, with low starting rates and slow growth rates; (3) Delayed incorporation
with moderate entry rates, which characterizes cohorts from Central America, South
America, and Cuba; (4) Accelerated incorporation with low entry rates, including India,
Korea, and other Asian countries, with fast growth in the medium-term years; and
(5) Continuous intensive LEP with high entry rates, which includes the Philippines and
Caribbean countries. Despite this variation, the results show that most groups show
evidence assimilation, increasing their rates of LFP in the years after migration.

Consistent with prior studies, controlling for individual socioeconomic characteris-
tics, including educational attainment, English proficiency, and family characteristics,
explains a large portion of LFP disparities across groups [6, 9, 10]. We contribute to
the prior literature by showing that the effects of these individual-level characteris-
tics vary by group and depend on whether we focus on the rates at arrival or change
with time in the United States. We show that socioeconomic characteristics explain
nearly half of the lower LFP at arrival among the groups with delayed incorporation,
which includes Latin American countries, especially Mexico, relative to the gradual
incorporation group, exemplified by Europe. They also explain a similar proportion of
the slower rate of growth in LFP among the delayed incorporation group. Conversely,
for the group with accelerated incorporation, including India, Korea, other Asian
countries, around 25% of the lower entry level LFP at arrival relative to Europeans is
explained by individual characteristics. For the accelerated group, the initial constraint
stems not from lack of human capital, but the much higher propensity for women to
arrive married. Moreover, accounting for individual-level characteristics, particularly
education, explains a large part of their more rapid growth in LFP over time. A differ-
ent pattern is found for the group with continuous intensive LFP. For this group, which
includes cohorts from the Philippines and the Caribbean, socioeconomic controls
reduced 22% and 36% of the higher LFP at arrival relative to Europeans, respectively,
and for Caribbeans, explained their slower medium-term growth rate.

We found that educational attainment shapes LFP differently across periods of
incorporation. While better educated women average higher LFP than their less
educated counterparts, the differences are significantly smaller at arrival, and widen
with longer durations of U.S. residence. Those with more than a high school educa-
tion increase faster their rates of LFP over time, while the opposite is true of their less
educated counterparts. These patterns highlight the difficulties faced by less educated
immigrant flows, such as Mexicans, Central Americans, and some Asian groups, in
finding work in the increasingly skill-oriented U.S. labor market. In contrast, the
constraints on immigrant women’s LFP associated with family responsibilities, that
is, being married and having children younger than age five in the household, signifi-
cantly reduce LFP mainly at arrival. Married women and those with young children
seem better able to combine work and family over time, as their LFP increases at a
faster rate than other women with longer periods of U.S. residence.

Finally, we show that gendered migration cohort characteristics, namely the gender
ratio at arrival, share of women arriving single, and share of women and men arriving
with a college education, help explain an additional proportion of LFP gaps across
groups. For example, the overrepresentation of men in migrant flows, such as the cases
of Mexican and India, undermines immigrant women’s LFP rates, while the opposite
holds for flows dominated by women, such as the Philippines. The link between these
group-level characteristics and LFP changes over time. It is only after many years in
the United States, i.e., more than 11, that women’s LFP in male-dominated migration
streams begins to converge with those from more gender-balanced flows.
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The share of immigrant women arriving single, in contrast, reflects the degree
of female independence and labor demand driving women’s migration decisions.
Results show that higher representations of single women in migration cohorts were
associated with higher LFP, even net of individual-level characteristics. The share of
women and men arriving with college education were associated with lower women’s
LFP, with a stronger effect for the proportion of men with college education at arrival,
an indicator of male privilege and male labor demand. While the aggregated effect
on LFP was not significant, separating by length of U.S. residence showed that highly
educated male flows, such as from India, were negatively associated with immigrant
women’s LFP at arrival. Despite their initial disadvantage, these flows show more
rapid increases in LFP over time. Taken together, national origin differences in these
four gendered dimensions of migration flows help explain the gap in LFP that remains
after controlling for individual-level characteristics.

Overall, this chapter shows the advantage of using a synthetic double-cohort
approach and group-based trajectory modeling to summarize and understand the varia-
tion in the patterns of immigrants’ modes of incorporation. It also shows the importance
of distinguishing LFP rates at arrival from growth rates in the medium and long term,
and highlights the need to integrate the gender dimension in the concept of context
of reception. This methodology also shows a more impressive and nuanced process of
assimilation among immigrant women than that evinced in prior studies [4, 5, 10]. We
argue that immigrant cohort gender characteristics at arrival can help us understand
the variation in immigrant labor supply, providing important insights into the evolution
of national-origin disparities in immigrant women’s LFP. Immigrant incorporation is
shaped by not only by individual and family characteristics, but also by larger contextual
forces, including cultural norms, government policies, and gendered labor demand.

Results also suggest the need for continued exploration of creative methodolo-
gies to capture the complexity of modes of immigrant assimilation. Future research
should examine whether immigrant cohort effects largely follow national origin lines,
as we suggest here, whether and how they are shaped by racial and ethnic lines, as
well as by internal geographical patterns of settlement.
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Chapter 6

Youth and Migration: Perspective
of African Countries

Lesego Selotlegeng-Mbe

Abstract

Most of the estimated 3,6 million Africans residing abroad are highly educated
professionals. This migration has resulted in the loss of expertise in vital economic
sectors. This chapter addresses the relationship between migration and youth in
African nations. Many youth move in response to inadequate living conditions, unem-
ployment, famines, the effects of climate change, and armed conflicts. Since 2012,
more than 260,000 people migrated from African continent to other continents,
most of them young. They respond to both push and pull factors, whether these are
economic, political, cultural, or environmental. In 2017, there were approximately
420,000 more sub-Saharan African migrants living in Europe than in 2010. An esti-
mated 1.55 million sub-Saharan African migrants resided in the United States in 2017,
an increase of approximately 325,000 from 2010, when an estimated 1.22 million
sub-Saharan African migrants resided in the country. As of 2017, 72% of Europe’s sub-
Saharan African immigrant population was concentrated in four countries: the United
Kingdom (1.27 million), France (980,000), Italy (370,000), and Portugal (370,000).
Most migrants hail from Nigeria (17487), Syrian Arab Republic (16568), Guinea
(12158) and Céte d’Ivoire (11966). In 2015, Greece overtook Italy as the primary point
of arrival.

Keywords: migrants, youth, Africa, Mediterranean route, drivers of youth migration

1. Introduction

There is little consistency in the definition of youth across countries and
organizations (see Table 1). The United Nations set the year range 15-24 years to
define youth. However, several United Nations agencies (United Nations Fund for
Population Activities (UNFPA), the United Nations Children’s Fund (UNICEF),
and the World Health Organization (WHO)), define youth as people aged 10 to 24
[1]. The World Bank keeps the top age limit of 24 years but lowers the starting age to
12 years. These parameters differ from the African Youth Charter’s broader age span
of 15-35 years [2].

In 2013, there were 28.2 million international migrants between the ages of 15 and
24, representing one-eighth of the 232 million international migrants worldwide [3].
The proportion of young migrants is greater in developing nations than in developed
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Organization Definition of youth Sources
(year)

Africa Union 15-35 African Youth Charter

The Commonwealth 15-29 Commonwealth Youth Programme

United Nations 15-24 UNFPA framework for action on Adolescents and Youth

World Bank 15-24 Africa Development Indicators 2008/2009;Youth and
Employment in Africa

World Health 15-24 World Report on Violence and Health; Youth Violence

Organisation

Table 1.

Age-based definition of youth.

nations, whereas the proportion of young females and women who migrate is greater
in developed nations than in developing nations [4]. There are many reasons why
young people migrate. The decision to migrate is frequently associated with key life
transitions, such as attaining a higher education, locating and beginning a new job,
or getting married. With approximately 71 million youth unemployed worldwide

in 2016, job search remains a major factor in youth migration in both developed

and developing countries. In addition, many young people migrate to escape pov-
erty, violence, or conflict, or because they are displaced by war or climate change.
Consequently, youth are highly represented in humanitarian migration, including as
refugees, asylees, and unaccompanied minors.

2. International youth migrants: Numbers and trends

International migration is a global issue of importance. Whether alone or with
family, more and more adolescents and youth migrate in search of survival, security,
improved living standards, education, or protection from maltreatment [5]. The
United Nations report focuses on migrants between 15 and 24 years of age, who in 2013
represented about one-eighth (28.2 million) of the 232 million international migrants
worldwide. The United Nations Children’s Fund (UNICEF) divides adolescence into
three periods for analytical purposes: early (10-to-13 years), middle (14-to-16 years),
and late (17-to-19 years). There is no legal definition of ‘youth, although the United
Nations (UN) defines it as those aged 15 to 24 “without prejudice to other definitions
by Member States” [6]. An international migrant is any individual who has changed
their country of usual habitation, with “short-term migrants” (those who have
changed their country of usual residence for at least 3 months but less than 1 year)
and “long-term migrants” (those who have done so for at least 1 year) distinguishing
between them [7]. Overall, the estimated number of international youth migrants has
increased over the past year. The total estimated of over 10 million youth living in a
country other than their country of birth in 2020 is almost over 4 million more than
in 2000 when it was over 3 million (see Figure 1).

Between 2000 and 2019, the stock of young international migrants increased
slightly (Figure 2). It grew from 1990 to 2015 across all African Countries but it
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Figure 1.

International Youth migration, Africa 2000-2020. Source: United Nations Department of Economic and Social
Affairs, Population Division (2020). International Migrant Stock 2020. https://www.un.org/development/desa/
pd/content/international-migrant-stock NB: This figure use the United Nations (UN) defines persons aged 15-to-
24 as youth.

1400000
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Figure 2.

Trends in International Young migrants from 1990-2019. Source: United National, Department of Economic and
Social Affairs 2019. https:/fwww.un.ovg/development/desa/pd/content/international-migrant-stock NB: This
figure use the United Nations (UN) defines persons aged 15-to-24 as youth.
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subsequently decreases slightly around 2019. Western African countries had the
highest number of international youth migrants in 2015, with 1,2 million, followed
by Eastern African countries with 1,1 million. It is much lower in Middle African
with less than half a million (390347) and North Africa (385384). Southern African
countries host almost over half a million international youth migrants (503189). In
2019 there was a decline of the international youth migrant in most Africa Region
but an increase in Eastern Africa (1212645) which make this region the highest and
followed by the Western Africa (1030112).

Because of population pressure, destitution, poor economic performance, and
endemic conflicts, Western Africa has the highest proportion of international youth
migrants [8]. Cote d’Ivoire and Ghana are traditionally the leading countries of
immigration. As a result of oil-driven employment, Nigeria became a significant
destination for migrants in the early 1970s. Burkina Faso, Mali, Guinea, Cape Verde,
and Togo have been and continue to be important labor exporting countries. The
diaspora outnumbers the native population in Cape Verde, making the situation
unusual. Senegal has been both a labor exporter and a labor recipient. All of this
has shifted in recent years. Senegal, for example, has become a transit country for
migrants attempting to enter European Union countries clandestinely via Las Palmas
to Spain. Ghana (in the late 1960s) and Nigeria (in the 1980s) became exporters of
labor when economic conditions worsened. Ghana is presently experiencing return
migration as a result of the government’s progressive economic policies and the
country’s political stability.

2.1 Determinants of migration

People migrate for a variety of reasons. According to the International Organization
for Migration (IOM), these reasons are economic, social, political, and environmental.
According to the IOM, economic migration is to pursue a specific vocation. Social
migration is moving closer to family or friends for a better quality of life, whereas
political migration is moving to another location to escape war or political persuasion.
The employment crisis drives millions of people, particularly young women and men,
to migrate in order to improve their job prospects. Many of them migrate to urban
areas and large cities in their home nations, or they pursue new opportunities abroad.
According to IOM figures (2017), around 244 million people leave their home countries
to seek jobs abroad [9]. International migration can provide new opportunities for
employment and training, but youth workers, particularly young men and women and
undocumented migrants, confront unique challenges and vulnerabilities. Labor migra-
tion experiences can be either an opportunity or a risk for young people, depending on
the policies and measures that support them, such as increased and improved social
protection, education and training for employment, entrepreneurship development,
social inclusion, and an effective institutional framework [10].

Historically, international youth migration Africa has been modest compared
with that from other continents. The rate of migration from South Africa has
increased dramatically in recent years. Figure 3 indicated South Africa as the
region with the largest population of international youth migrants. The other
countries on that list, in order, include Céte d’Ivoire, Kenya, Burkina Faso,
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Figure 3.

Trends in International Young migrants for African countries 2015. Source: United National, Department of
Economic and Social Affairs 2015. https://www.un.org/development/desa/pd/content/international-migrant-
stock NB: This figure uses the United Nations (UN) defines persons aged 15-to-24 as youth and African Youth

Charter’s wider age range of 15-35 years.
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Ethiopia, South Sudan, Nigeria, Rwanda and Libya. In Africa, the majority of the
population is youthful and increasingly well-informed due to access to mobile
phones and the internet, which continues to fuel migration aspirations. Numerous
African youths are exposed to compelling examples (in their cities, on television,
and online) of successful migrants and growing remittances [11]. Youth Migration
within Africa is partially a disaster-driven. Many migrate to urban areas and large
cities in their home countries, or they seek out new opportunities abroad. It is
anticipated that climate change-induced land degradation, violence, freshwater
scarcity, and more extreme weather conditions such as droughts and floods will
propel international youth migration from Africa. As a result, concerns have been
expressed regarding the loss of skilled labor from already impoverished countries
and the potential for migration to lead to violent conflict.

3. Drivers of youth migration

Migration refers to a permanent or semi-permanent change of residence. People
migrate due to push and pull factors, whether these are economic, political, cultural,
or environmental in nature. Conditions that can push people from their communities
include insufficient livelihood opportunities, poverty, rapid population growth, or
poor living conditions, desertification, famines/droughts, fear of political persecu-
tion, inadequate healthcare, loss of wealth, and natural disasters are considered push
factors. Pull factors, on the other hand, attract individuals to a particular location.
Typical examples include employment opportunities and better living conditions,
easy access to land for settlement and agriculture, political and/or religious freedom,
superior education and welfare systems, improved transportation and communica-
tion facilities, a superior healthcare system and a stress-free environment, and safety.

Young people migrate for many reasons. Migration is frequently associated with
key life transitions, such as continuing education, locating and beginning a job, or
getting married. With an estimated 71 million youth unemployed worldwide in 2016
[12], the pursuit for employment remains a significant driver of youth migration
in both developed and developing nations. Many young people migrate to escape
poverty, violence, or conflict, or because they have been displaced by war or climate
change. Consequently, youth are highly represented in humanitarian migration,
including as refugees, asylees, and unaccompanied minors. Some move to avoid
poverty, violence, unemployment, or the effects of climate change, while others
relocate to study abroad, reunite with family, or marry. Young Africans’ migration
decisions are primarily influenced by significant life transitions, such as obtaining a
higher education, beginning work, or getting married. Since the 1970s, more than 2.5
million young migrants have traversed the Mediterranean without authorization. In
response to the introduction of visa requirements for people who had previously been
exempted — the majority of whom were temporary labor migrants from North Africa
and Turkey - irregular sea travel increased during these years, as Western states
grappled with rising unemployment during the 1973 oil crisis. At mid-September
2017, it was evident that the Mediterranean migration crisis was diminishing. Since
the beginning of the year, “only” 130,000 migrants have arrived by sea in Italy,
Greece, Spain, Malta, and Cyprus without a visa. Even though 2017 is not yet over, it
is unlikely that the total number of juvenile migrants crossing the Mediterranean will
reach the peaks of previous years. 368,080 in 2016, 908,558 in 2015, and 209,664 in
2014; totaling 368,080 [13].
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3.1 Unemployment

Africa’s current population is estimated to more than double by 2050, when it will
account for one-fourth of the global population. This young generation could lead
the economic transformation of Africa. However, the majority of young people lack
economic stability and employment security. The majority of Africa’s 420 million
adolescents aged 15 to 35 are unemployed, insecurely employed, or have temporary
jobs [14]. The average unemployment rate for young persons is roughly twice that of
older individuals. However, there are substantial differences between African nations.
According to the World Bank, youths account for 60% of Africa’s unemployed. The
adolescent unemployment rate in North Africa is 25%, particularly in Botswana,
the Republic of the Congo, Senegal, and South Africa, among others. Africa has the
world’s largest youth population, with 200 million individuals between the ages of 15
and 24. As shown in Figure 4, young women experience the effects of unemployment
even more acutely than young men. In the majority of sub-Saharan African countries
and all North African countries, it is easier for males to obtain employment than it is
for women, even with similar skills and experience.

According to the International Labour Organization (ILO) [15], youths account
for 70% of all of Africa’s jobless. According to Figure 4 unemployment rate among
youth is high in females compared to male. From 1991 until to 2023 more women
are losing jobs, as it was indicated by national statistics institute (ISTAT), in 2020,
326,000 women had lost their employment, compared to 141,000 men. The most
recent global female labor force participation rate is roughly 47%, compared to 72%
for men (ILO, 2022), this indicates that globally are unemployed. In Africa, youth
unemployment is high in southern African region by over 35% and less in the Eastern
part by less than 10% (Figure 5).
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Figure 4.

The unemployment youth (% of male, female labor force age 15-24) in Africa. Source: International Labour
Organisation, hitps://ilostat.ilo.ovg/data/#.
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The unemployment youth (% of labor force age 15-24) in Africa. Source: International Labour Organisation,
https://ilostat.ilo.ovg/data/#.

According to Figure 6, unemployment is a major challenge among youth.
Countries with the highest rate of youth unemployment (over 35%) include
Somalia, Gabon, Rwanda, Tunisia, Botswana, Namibia, Eswatini. In the majority
of African nations, adolescent unemployment is higher than that of adults (African
Development Bank (date)). Africa’s unemployment statistics exclude those in pre-
carious employment and underemployed individuals in informal sectors. In Africa,
young people can find employment, but not in positions that offer decent wages,
skill development, or job security. At least 70% of adolescents in the Republic of
the Congo, the Democratic Republic of the Congo, Ethiopia, Ghana, Malawi, Mali,
Rwanda, Senegal, and Uganda are either self-employed or participate in family
work. In Ghana, only “52% of people aged 15-24 were employed, compared to 77%
of the entire population,” indicating that 48% of these youths were unemployed.
Although some of this high unemployment is driven by low levels of schooling,
this figure highlighted the challenge confronting the nation [16]. Even though they
have jobs, a disproportionate number of young people in emerging and develop-
ing nations live in extreme or moderate poverty. In actuality, 156 million or 37.7%
of working adolescents live in extreme or moderate poverty, compared to 26% of
working adults [17]. According to a publication of the United Nations Economic
Commission for Africa, young migrants frequently face obstacles, such as discrimi-
nation, due to their inexperience. Even those fortunate enough to obtain employ-
ment are the first to be let go during hard economic times. Industrial development
is most closely associated with employment-intensive expansion, so the majority
of countries must focus on manufacturing. Additionally, increased investment in
agriculture, tourism, and construction, as well as youth-employment initiatives.
Young employees have access to opportunities through public works programs. The
African Union also supports the demand for increased agricultural investment. The
Africa Union (AU) requests that its member states allocate 15% of their national
budgets to agriculture.
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Figure 6.

Unemployment rate for African Countries, 2016. Source: International Labour Organization (ILO), 2016, https://
ilostat.ilo.ovg/data/#.
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3.2 Education

With the global expansion of global education, skill transmission through migra-
tion has also intensified. The percentage of migrants with a higher level of educa-
tion increased from 29.8 to 34.6% between 1990 and 2013, while the percentage of
migrants with a low level of education decreased from 44.9 to 36.4%. A significant
portion of the education-migration literature focuses on the influence of educa-
tion on the decision to migrate and choice of destination country. In past few years,
youth who are most likely to migrate are with a middle level of education (i.e., upper
secondary and post-secondary non-tertiary education).

Education plays a crucial role in youth migration. The returns to skills in both
the country of origin and the country of destination are particularly important. The
youth immigrant’s economic success in the destination country is largely determined
by their educational background and the transferability of their abilities to the local
labor market. Figure 7 indicated that majority of youth migrated to France, United
States of America in order to development themselves. The desire to acquire skills in
the destination country that have a high return in the country of origin may also be a
key reason for migration and, in some cases, the sole reason.

Between 1963 and 2006, the number of pupils studying in a foreign country
increased ninefold. In 2006, 2,7 million pupils studied abroad, and it is anticipated
that by 2025, the demand for cross-border education will increase to 7,2 million.®
There is great preponderance of international students in six OECD countries. In
2007, the United States accounted for 21,4% of international enrollments, followed by
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Youth Migrants by Destination, 2017. Source: United Nations, Department of Economic and Social Affairs,
Population Division (2017). World Population Prospects: The 2017 Revision. https://www.un.ovg/development/
desa/pd/content/international-migrant-stock.
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International Youth migrants from Africa: Tertiary envolment, 2015.

the United Kingdom, France, Australia, Germany, and Japan. Europe is the leading
region for international students, with approximately 840,000 international students
[18]. Figure 6 indicated that majority of youth migrate to France for further studies.
In addition, Figure 8 indicated that France since 2013 enrolled more than 90,000
African youth in tertiary education.

Educational mobility policies can benefit both individuals and communities in
destination nations. Educational mobility affords individuals the chance to develop
personally, realize their potential, and alter their worldviews without placing their
lives in danger. These avenues enable youth to learn new ideas and encounter people
from around the globe. Even more tangible benefits, including brain gain, skill
transfer, and remittances, accrue in the countries where their voyages began. It is
imperative that, as the United Nations discusses ways to expand legal migration routes
from Africa to the rest of the world, sufficient attention is paid to education routes.
Even when there are universities available in their home countries, many young
migrants often consider these to provide a poor standard of education that will not
propel them into good careers. The expectation of studying in a developed country
has become a key part of some societies, and it signals a transition to adulthood along
with qualifications.

3.3 Environmental change

According to the United Nations Economic Commission for Africa (UNECA),
while irregular migration from Africa to Europe has garnered considerable atten-
tion, intra-African migration dominates the movement of African migrants. About
80% of Africans who migrate do so within the continent, with only 15-20% taking
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the route to Europe, which indicates that there are 18,6 million African migrants.
Women now make up nearly half (49%) of the international migrant population,
which is estimated to be 3% of the world’s population. This is because more women
now have access to education and employment opportunities outside of the continent.
Numerous women who work as nurses, housekeepers, or caregivers pursue employ-
ment in the West, particularly in Europe, where, in addition to better employment
conditions, there is a demand for their services. More than half of all highly edu-
cated African migrants currently reside in the United States, Germany, the United
Kingdom, France, Canada, Australia, and Spain, according to the report. This hasa
negative effect on the continent’s economic growth [19]. As depicted in Figure 9, the
majority of migrant youth from Africa hold non-graduate jobs in their host countries.
These jobs include crosswalk attendant, factory laborers, and hospital porters.
According to OECD statistics, France provides employment for young African
migrants, with an estimated 50,559 young African migrant laborers employed in
elementary occupations and 29,923 youth migrants employed in sales and services ele-
mentary occupations. Hence, a small number of youth migrants are in management,
architecture and engineering and legal occupation. Being in a foreign land is not easy
to get a job that matches one’s qualification. Most of young graduate African migrants
work undeclared employment particularly in the areas of agriculture, construction,
catering, tourism, household services and cleaning in the host countries. In Belgium,
public authority inspections have uncovered a substantial number of youthful illegal
immigrants working in the hospitality and construction industries. In Lombardy, the
northern region with the highest concentration of immigrants, an estimated 55.3%
of males in the active migrant population have declared employment, while 14.4%
have unreported employment. Significant numbers of young migrants are employed
illegally as menial construction workers, cleaners, dishwashers, and packers; sawmill
workers, woodcutters, or warehouse workers in the Czech Republic. In France, there
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Figure 9.
Occupation of African youth migrants in host countries. Sources: OECD.Stat Dec 2017 NB: African youth
migrants age 15-35.
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is a correlation between recruitment challenges in certain industries, such as con-
struction, hotels and restaurants, retail, and agriculture, and the illicit employment
of foreigners. Overall, it can be concluded that in a number of nations, expatriates are
exposed to undeclared employment, which has detrimental effects on their working
conditions.

Both labor migrants and international students must be able to support themselves
until they find employment. As shown in Table 2, tuition and fees for international
students can be quite expensive, preventing many young people from studying
abroad without a scholarship or grant.

3.4 Marriage and personal relationships

Marriage and family formation have been linked to adolescent mobility, especially
among women in the global South. In Malawi, for instance, ‘the transition to adult-
hood centers on marriage, labor, and school, all of which are linked to local mobility’
[20]. This study discovered that marriage was a significant motivator for relocation,
particularly for women. Among men between the ages of 15 and 24 who had never
been married, 80% had lived in the same community for at least 5 years, compared
to only 66% of those who were married. For women, the respective ratios were 82%
and 57%. In addition, marriage-related migration was typically shorter in distance,
whereas migration for employment opportunities was typically longer.

3.5 Culture and coming of age

Migration, whether from rural to urban environments or internationally, is
frequently cited as a means by which young people pursue greater independence dur-
ing their transition to adulthood. This may be associated with a shift from potentially
more conservative rural environments to contemporary urban lifestyles. In Estonia,
for instance, even though rural youth workers were concerned about youth emigra-
tion, they characterized it as a form of self-empowerment and self-expression that

Country Annual students fees (US Dollar)
Australia 25375
United States 25226
United Arab Emirates 21371
United Kingdom 19921
Canada 18474
Singapore 14885
Japan 6522
China 3983
Russian Federation 3131
Spain 1002
Germany 635

Source: HSBC (2013).

Table 2.
International student fees.
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was “forward” rather than “away” [21]. Similarly, in Mali, migration from rural to
urban areas is described as a step toward modernity and “a way of life free from the
constraints of the countryside” [22]. Kandel and Massey contend that migration from
Mexico is a rite of passage for adolescent boys who share a ‘culture of migration’: those
who move away experience elevated social status upon their return, while those who
do not emigrate are negatively viewed by peers [23].

4. Migration across the mediterranean
4.1 A dangerous route

Migrants who enter Europe through the Mediterranean choose a more dangerous
route due to border restrictions in Europe, which increases the risk of death, accord-
ing to International Organization for Migration. An estimated 22,500 migrants have
died on the way to Europe since 2014 [24]. International Organization for Migration
reported that when it comes to Central Mediterranean route ending at the Sicily,
only about a quarter of almost 1.5 million people who have arrived. According to the
United Nations High Commissioner for Refugees (UNHCR), nearly 80% of migrants
in Libya were young men, on average 22 years old, and these young migrants travel
alone [25], as illustrated in Figure 10 where 84% of African young migrants aged
15-35 travel alone in search of greener pastures. Most of the migrants who travel
through Mediterranean route are youth.

4.2 Mediterranean Sea arrivals

In 2016, more than 362,376 migrants risked their lives by crossing the
Mediterranean Sea to reach Europe. In early 2015, more than one million refugees
and migrants traveled across the Mediterranean Sea in unseaworthy vessels. The
number of new arrivals decreased marginally in 2016. 53% of those who have reached
European shores so far in 2017 originated from the ten nations that presently produce

the most refugees worldwide.
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Figure 10.

Aged of migrant who travelled via Mediterranean route. Source: UNHCR, Note: This graph is based on the
In-depth interviews with refugees and migrants in Niger, Algeria, Italy and Chad (140 interviews) https://
popstats.unhcrorg/refugee-statistics/download/.
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Figure 11.
Most common nationalities of Mediterranean Sea arrivals (2017). Source: UNHCR, https://popstats.unhcr.org/
refugee-statistics/download/ Note: the blue color represented African countries.

Figure 11 indicated that arrivals most commonly originated Nigeria, Guinea and
Céte d’Ivoire. The majority of arrivals are from the Nigeria (17487), Syrian Arab
Republic (16568), Guinea (12158) and Céte d’Ivoire (11966). In 2015, Greece overtak-
ing Italy as the primary point of arrival and surpassing in the early 2015 the numbers
for the whole of 2014. More than 67,500 people arrived in Italy, mainly coming from
Eritrea (25%), Nigeria (10%) and Somalia (10%) [26]. IOM reported that Nigeria is
among the top ten nationalities arriving in Italy through the Central Mediterranean
route. Nigeria remains the single largest sender, with just over 17,000 registered arriv-
als through the end of September in 2017 [27]. In 2017 almost 83,000 migrants who
have arrived by sea in Europe, the vast majority have crossed the central Mediterranean
between Libya and Italy now the deadliest sea passage in the world. Five in addition
Nigerians were by far the most numerous to arrive with 37,551 arrivals in 2016 [28].

According to the Missing Migrants Project (MMP) of the International
Organization for Migration, 4757 migrants died in 2017. In the past five days
around 21 July 2016-2025 July 2016, nine corpses have been recovered off the coast
of Libya in the Central Mediterranean; one body was discovered in Al Maya on
October 19, 2017 and eight bodies were recovered near Al Khums on October 21
and 22. Additionally, one individual drowned off the coast of Melilla, Spain, on
October 22, 2017. The total number of fatalities in the Mediterranean in 2017 is now
2793. Table 3 indicated that since 2014 there is a decline in number of sea arrivals

Previous years Sea arrivals Dead and missing
2017 171332 3082
2016 362753 5096
2015 1015078 3771
2014 216054 3538

Source: UNHCR, https://popstats.unhcr.org/refugee-statistics/download

Table 3.
Mediterranean Sea arrivals from 2014 to 201;.
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from 216,054 (2014) to 171,332 (2017). The table continued reporting that number
of deaths increased from 2014(3538) to 5096 in 2015, then we notice a decline in
2017 by 3082. The United Nations’ Refugee Agency (UNHCR) indicated that 129
asylum seekers were missing and presumed dead after a dinghy launched by smug-

glers in Libya started taking on water and sank, leaving only four survivors from
Sub-Saharan Africa [29].

4.3 Characteristics of mediterranean sea migrants

According to International Organization for Migration, more than 442,000
refugees and migrants so far this year have made it to Europe by sea [30]. Young
migrants set out to secure better futures and face great risks in the process. For young
migrants crossing the Mediterranean Sea to reach Europe, the voyage is marked by
high levels of abuse, exploitation, and trafficking. Those traveling alone, those with
low levels of education, and those undertaking extended journeys are more suscep-
tible than others. Figure 12 depicts the principal maritime migration routes. As for
the Eastern Mediterranean route, the passage long used by migrants crossing Turkey
into the European Union has become increasingly congested since the outbreak of
the Syrian civil conflict in 2011. People fleeing conflict in Somalia, the Democratic
Republic of the Congo, and South Sudan have long used a migration route in East
Africa that has recently merged with Syrian routes along the easternmost points
of the Mediterranean Sea [31]. The Central Mediterranean Route is considered the
most deadly migration route in the world, with over 14,500 fatalities since 2014. IOM
recorded 2224 migrant fatalities in the Central Mediterranean during the middle of
2017. In 2017, one out of every thirty-six migrants attempting to traverse the Central
Mediterranean route succumbed [32].
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Figure 12.
Main Sea Migration Routes. Source: Missing migrants project, international organization for migration; UNHCR;
i-maps; regional mixed migration secretariat, https://popstatsunhcr.org/refugee-statistics/download,/.
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4.3.1 Age of migrants

Figure 13 shows that in the Central Mediterranean route most of the migrants are
between the ages 14-24 years. According to the UNHCR, nearly 80% of the refugees
and migrants in Libya were young men (80%), on average 22 years old, and traveling
alone (72%). This is evidence that the majority of migrants along the Mediterranean
route are young males aged 15 to 25 who are typically unattached. In contrast to Eastern
routes, families almost never travel together on Western routes. Usually, extended
families collect the funds necessary to support a member’s attempt to reach Europe in
the hopes that he or she will find employment and send money home [33, 34].

According to Figure 14, most of youth travel alone in central Mediterranean route
while those that use the Eastern travel in groups. Previous research has raised concern

(Central Mediterranean route Eastern Mediterranean route

142 years 25 years n 1424 years w25+ years

Figure 13.

Adolescents and youth made up a greater proportion of migrants and vefugees interviewed on the Central
Mediterranean route. Source: International Organization for Migration, Displacement Tracking Matrix Flow
Monitoring Surveys, January 2016-May 2017. https://migration.iom.int/datasets.
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Figure 14.

On the Central Mediterranean route, most travelled alone, while on the Eastern route, most travelled in groups.
Source: International Organization for Migration, Displacement Tracking Matrix Flow Monitoring Surveys,
January 2016-May 2017. https://migration.iom.int/datasets.
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over the rise in the number of unaccompanied and separated children traveling alone,
which now accounts for approximately 14% of all arrivals in Europe via the Central
Mediterranean route, as well as women, especially those from West and Central
Africa, who may be victims of human trafficking. In 2016, 181,436 migrants arrived
in Italy via the Central Mediterranean Route (CMR), which in 90% of instances
involves transiting Libya. This represented an increase of 18% compared to 2015 [35],
in contrast to a decline in the number of persons traveling along the two other major
migration routes to Europe (Western Mediterranean Route (WMR) and Eastern
Mediterranean Route (EMR)) [36].

4.3.2 Gender of migrants

A previous study reported that almost 80 per cent of the migrants in Libya were
young men (80 per cent) (reference?). The above Figure 15 indicated that male
travel more than females. Most migrants in Libya are young single men [37]. Women
are usually from East Africa and transit to Europe over a short period, with the
addition of some from West and Central Africa who are more likely victims of traf-
ficking. Families traveling as a unit are rare, except among Syrians and Palestinians
[38]. People who travel along Western routes are predominantly in search of eco-
nomic opportunities, although some originate from nations that produce refugees.
Gambians, Malians, Nigerians, and Central Africans, for example, may have fled
due to conflict, instability, or human rights violations, or for political reasons [39].
Very few women were reported on the Western routes to and through Libya, and
those who were, were usually victims of trafficking. Because they are fleeing some
mixture of war, oppression, civil disorder, and poverty. Most of the migrants are
young men. They make their journeys in sections, stopping and working at various
places along the route.

4.3.3 Education of migrants

The study found that migrants in Libya tended to have a low level of schooling, with
49% having little or no formal education and 16% having received vocational training
or higher education [40]. The above Figure 16 reported that most of the migrants the
highest education is secondary education. The majority of migrants on Western routes
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Figure 15.

Aged 14-24 on the Central Mediterranean route by sex. Source: International Organization for Migration,
Displacement Tracking Matrix Flow Monitoring Surveys, January 2016-May 2017. Note: Central Mediterranean
route sample size is 6248 while Eastern Mediterranean voute is 4811. https://migration.iom.int/datasets.
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Figure 16.

Aged 14-24 on the Central and Eastern Mediterranean routes by education. Source: International Organization
for Migration, Displacement Tracking Matrix Flow Monitoring Surveys, January 2016-May 2017. Note: Central
Mediterranean route sample size is 6248 while Eastern Mediterranean route is 4811. https://migration.iom.int/
datasets.

are illiterate, having bowed out of school at an early age, frequently because their parents
could not afford to pay for their education or because they intended to travel to Europe.
However, some are college graduates who were unable to obtain employment in their
home countries despite having degrees. The majority have limited to no prior employ-
ment experience. Only about 5% of respondents waiting in smuggler-owned “ghettos”
for a transport to Libya were female in 2016, according to data collected in Agadez, which
remains the principal hub on the route from West Africa to Libya.19 Most were under

25 years old, and many had not completed their education.

4.3.4 Duration of journey

In the majority of cases, migrants learn about the journey from friends, acquain-
tances, or members of their communities prior to embarking on it, indicating that
the vast majority were aware of the hazards the journey entailed. When young
migrants travel through unauthorized channels, they run the risk of being detained
and deprived of their freedom of movement. The above Figure 17 indicated that most
of the migrant’s journey is more than 6 months before reaching their destination
or preferable countries. This is because the migration occurs is multiple steps. The
journey starts from the country of origin, then internal migration before thinking of
international migration.

4.3.5 Intended country of destination

The massive majority of migrants who leave Libya end up in Italy often the small
island of Lampedusa. Greece and Malta are also common destinations. The above
Figure 18 indicated that Italy, Germany and France are the destination countries
that migrants prefer to migrate. According to the Dublin regulation of the European
Union, the first EU country a migrant arrives in is responsible for them; southern
countries say this places a significant burden on their border management [41].
Because southerners encourage migrants to migrate north, Germany, France, and the
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Aged 1424 on the Central and Eastern Mediterranean routes by duration of journey. Source: International
Organization for Migration, Displacement Tracking Matrix Flow Monitoring Surveys, January 2016-May 2017.
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Intended country of destination at the time of departure as reported by youth (14—24 years), by migration route,
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Central Mediterranean Eastern Mediterranean

route route
Held against will, forced to work and worked 1749 1347
without expected payment
Held against will, only 1625 1299
Worked without expected payment and forced to 759 577
work
Held against will and forced to work 688 529
Worked without expected payment, only 562 433
Held against will and worked without expected 562 433
payment
Forced to work, only 187 144
Other 125 96

Source: International Organization for Migration, Displacement Tracking Matrix Flow Monitoring Surveys, January
2016-May 2017.
Note: Other refers to “received offers of arranged marriage”

Table 4.
On the Central and Eastern Mediterranean route, many youths experienced multiple types of exploitation.

United Kingdom end up accepting more migrants. The inability to reach an agreement
on the equitable distribution of the burden is primarily due to the political sensitiv-
ity of northern nations to immigration. Per capita, Sweden has taken in the highest
number of Syrian refugees in Europe [42].

4.3.6 Types of exploitation of migrant

Nearly two thirds of youth on the Central Mediterranean route reported being
held against their will and worked without expected payment, the same with Eastern
Mediterranean route migrants, compared with about half of people 25 and older
[43]. This experience is nearly as common as indicated in above Table 4 that most of
migrants are held against will. Older people, upon whom children depend to assist
them during their journeys, may take advantage of their vulnerability. Children are
susceptible to abuse and violence, as well as human trafficking for sexual exploitation
or coerced labor [44]. There are numerous reports of youthful Eastern Route migrants
falling victim to exploitative labor.

5. Conclusion

International migration can potentially yield favorable outcomes for young
migrants, as it presents them with new opportunities, avenues for engaging in higher
education, improved employment opportunities, opportunities for professional
growth, and avenues for personal development. Nevertheless, some problems arise
and vulnerabilities are conferred onto young migrants, particularly young women,
during the migration process. The vulnerabilities encompass various forms of dis-
crimination, such as those rooted in gender, migration status, ethnicity, or religion.
Additionally, young migrant workers often face substandard working conditions,
which are further aggravated by their relatively limited bargaining power and lower
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trade union participation compared to adult workers. Hence, the migratory phenom-
enon has the potential to serve as either a favorable prospect or a potential hazard

for young individuals, thereby influencing their personal growth or conversely,
impeding it. This outcome is contingent upon the implementation of policies and
procedures that provide enough assistance to these individuals. The resolution of the
Mediterranean migrant issue requires the concerted endeavors and cooperation of
states, organizations, and communities. In order to efficiently solve this dilemma,

it is imperative to also confront its underlying factors, which encompass conflict,
poverty, and limited possibilities. Through the implementation of sustainable devel-
opment initiatives, provision of support to countries of origin, and establishment

of secure and authorized channels for migration, it is possible to mitigate the dire
circumstances that drive persons to undertake hazardous adventures. It is imperative
for African and European leaders to collaborate in order to establish a novel partner-
ship with the objective of reducing migration from northern Africa into Europe. This
collaboration should involve providing aid, particularly in Nigeria, as it is the primary
source of migrants along the Mediterranean route. It is imperative for the heads of
state of France, Germany, and Italy to collaborate in providing assistance to Niger in
order to effectively address the issue of border control, thereby mitigating the influx
of migrants transiting through Libya and crossing the Mediterranean Sea. The migra-
tion crisis continues to provide a significant challenge for both European and African
nations, necessitating a compassionate and effective strategy.
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Chapter 7

Socioeconomic Conditions and
Infant Mortality: The Recent
Experience of Francophone Africa

Gervais Beninguisse and Claude Mbarga

Abstract

This chapter highlights the impact of socioeconomic conditions on infant mortality
trends, based on the experience of 18 French-speaking African countries over the past
30 years. We use a mix of classification, decomposition, and regression methods to
highlight convergences and divergences between countries. The analyses show steep
declines in five countries (Congo, DRC, Burundi, Central African Republic, Niger,
and Mali). For most (14 out of 18) countries, the analyses also show a narrowing of the
rural-urban gap that is unfortunately due to slow declines or a rise in the risk of
mortality in urban areas. Elsewhere, this gap remains steady. Decomposition analyses
underscore the role of general improvements in health services and infrastructure,
which appear as the main driver of change.

Keywords: infant mortality, rural-urban differences, socioeconomic conditions,
countries convergences and divergences, French-speaking African countries

1. Introduction

Since 1990, child mortality has been nearly halved worldwide, but it is now con-
centrated in sub-Saharan Africa and South Asia, where the burden is greatest [1, 2].
Nearly, 56% of all child deaths occur in sub-Saharan Africa and 26% in South Asia
[1-3]. At the same time, there are profound rural-urban differences in the chances of
survival. Although sub-Saharan Africa still holds the record for the highest level of
child mortality in the world, it also showed the fastest decline. Between 1997 and 2017,
child mortality fell from 166 to 78 deaths per 1000 live births, a 53% decline concom-
itant with an 11-year gain in life expectancy [4].

Sub-Saharan Africa itself is not homogeneous, and its contextual diversity is likely
to induce variability in child mortality. French-speaking sub-Saharan Africa exem-
plifies this diversity. This group of 23 countries" have French as their official language

1 Bénin, Burkina Faso, Burundi, Cameroun, Comores, Congo, Ivory Coast, Djibouti, Gabon, Guinée,
Guinée Equatoriale, Madagascar, Mali, Maurice, Mauritanie, Niger, République Centrafricaine, République
Démocratique du Congo, Rwanda, Sénégal, Seychelles, Tchad, Togo.
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and share the French or Belgian colonial heritage that still affects their economic
performance and governance”.

Yet there are questions as to whether this group of countries is itself homogenous.
To what extent do they show the same trends in infant mortality? What similarities
and differences can be found? This is the central question in this chapter.

Its objective is to describe trends in levels and rural-urban differences in infant
mortality over the past 30 years across a sample of 18 French-speaking African coun-
tries for which data are available, and to highlight the impact of socioeconomic status.

2. Socioeconomic status and infant mortality: the expected links

Models of child mortality point to several levels of influence involving policy,
community, family resources, parental characteristics, and individual factors [10, 11].
Socioeconomic policies influence child mortality indirectly through literacy, health
behaviors and standard of living, residence environment, etc. At the community level,
the availability of basic social services and infrastructure (markets, drinking water,
electricity, health and family planning services, etc.) has a direct or indirect influence
on child mortality.

Thus, socioeconomic theories differ according to whether they emphasize selection
or causal effects [12]. Selection means a systematic filtering during the process of
social mobility: people with better health have a greater opportunity to move up the
socioeconomic ladder. Selection can be direct, with healthy people moving upward
and unhealthy people moving downward. It can also be indirect if the standard of
living exposes or does not expose people to risk factors (the higher the standard of
living, the less people are exposed to risk factors, and the lower the standard of living,
the more people are exposed to risk factors). On the other hand, causal arguments
assume that the socioeconomic status of individuals affects health through influences
that may be structural (living conditions, neighborhoods, urban or rural residence,
etc.) or cultural/behavioral (knowledge, attitudes, values, lifestyle, etc.) but also
depending on the political and ecological context [10, 13-15].

2Ina study based on 63 ex-colonies [5, 6], it was found that the economic performance of the former
British colonies was much better than that of their French or Spanish counterparts over the period 1961
1990, due in part to a more developed educational capital over a longer period of colonization. Even today,
French-speaking countries in Africa differ from their English-speaking counterparts in having lower levels
of development. Of the 33 African countries classified as “least developed,” nearly half (16 countries) are
francophone. See UN list of least developed countries in 2022: https://unctad.org/topic/least-developed-c
ountries/list. French-speaking sub-Saharan Africa is also characterized by political instability, with
recurrent internal and cross-border conflicts and little political alternation. Since the 1990s, some French-
speaking African countries have been plagued by conflict. This is the case in northern Mali, in the east of the
Democratic Republic of Congo and in some regions of Niger, Chad, and Cameroon, where the Boko Haram
group is active. This is also the case in the northwest and southwest regions of Cameroon, as well as in the
Central African Republic and Burundi. Most of these countries in conflict have insecure borders, where
forced migration is developing with strong social marginalization, displaced populations, and sociocultural
destructuring [7, 8].

Based on United Nations estimates [9], French-speaking sub-Saharan Africa, representing 23 countries, will
have 377,653,521 inhabitants in 2022, accounting for 32.4% of the population of sub-Saharan Africa and
26.4% of the African population.
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This study explores the influence of economic conditions on aggregate levels of
child mortality by distinguishing the effect related to the change in the distribution of
the population between different socioeconomic categories (composition effect) from
that related to the influence of the change in the risk of death within different groups
(rate or behavior effect). Because these two types of effects call for different policies
— redistribution of economic wealth versus general improvement of health services
and infrastructure, or public sector investments and diffusion versus selective mod-
ernization and individual progress — their relative importance deserves attention.
The methods used in this study make it possible to dissociate these complementary
influences. Most French-speaking African countries have experienced remarkable
economic growth over the last 30 years, but efforts to redistribute wealth have not led
to a significant reduction in poverty. Therefore, we assume that progress in reducing
child mortality is mainly driven by overall improvement in health services and infra-
structure that has led to a significant reduction in the vulnerability of the poor.

3. Materials and methods

The study covers a sample of 18 French-speaking sub-Saharan African countries
and draws on a database from two main sources:

* The demographic and health surveys (DHS) whose infant mortality quotient
indicators are produced by standard of living and area of residence to produce
rural-urban differences) are produced from the DHS program’s Statcompiler tool
[16].

* World Population Prospect (WPP)? child mortality indicators [17]. To provide
estimates of mortality over a long period from 1990 to 2022.

The analysis was based on decomposition methods. Decomposition methods allow
us to determine the source of change of levels in infant mortality. First, a simple
decomposition separates out the share of change due to variation in the distribution of
the population across socioeconomic categories (demographic or compositional
effect) from that due to behavioral change (performance or behavioral effect). When
the behavioral effect is predominant, an advanced decomposition is used to dissociate
the part due to an overall, baseline gain that reflects public policies from the part due
to a change in the health returns to socioeconomic status (differential effect).

Note that decomposition methods best reveal the “sources” rather than the root
“causes” of change. While it does not support specific causal claims, it can provide a
detailed “an accounting of the proximate sources” of a change. In short, it does not
reveal “why,” “from what,” or “from whom” the change occurred [18]. In our analy-
sis, we aim to understand the sources of changes in infant mortality based on the type
of residence (urban-rural) and wealth quintile.

The actual calculation follows the formula below, where Y, is a weighted average
(by wj;) of the values of individual subpopulations (yjt) (socioeconomic categories).

From this formula, the national change in infant mortality is decomposed as follows:

3 https://www.wpp.com/fr
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The dependent variable here is the infant mortality rate, and the classificatory
variables are wealth index.

The extension of the behavioral effect is based on the socioeconomic category func-
tion y;, which represents the performance on infant mortality of socioeconomic groups:
Y j =a+ ﬂx]‘ + &>

where

a represents the baseline performance, when x = 0;

f is the increase in mortality related to a unit increase in the variable, and

&, the error, (relative outperformance/underperformance of the group, or as the
residual effect of factors other than, or as the residual effect of factors other than, not
considered in the analysis x

The change in the value of between two groups is obtained as follows: ;-

Ay, = Aa + PAx; + A + XAP + Ag, (3)

Inserting (3) into (2), we have:

" _ no__ no __— no__ _ no__
AYt = Zy]Aw]t+ Zn:lwAa+Zn:1Mﬁij+janlwa[3+Zn:1%A€j (4)
n=1 By Bs
A B,

0
Composition effect Behavior effect

A : The composition effect.

By : The baseline performance effect, which reflects the decline in infant mortality
due to improvements in the basic health conditions of populations, is attributable to
public policies.

By: The differentiation effect, which measures the decrease in infant mortality
associated with the overall improvement in the standard of living of populations
(improvement in the standard of living of different categories and change due to the
socioeconomic effect).

Bs: The residual effect.

3.1 Distribution of the countries covered by the study according to the period
of change

The study covers 18 countries in French-speaking sub-Saharan Africa, namely:
Benin, Burkina Faso, Burundi, Cameroon, Central African Republic, Chad, Comoros,
Congo, DRC, Ivory Coast, Gabon, Guinea, Madagascar, Mali, Mauritania, Niger,
Senegal, and Togo. The DHS data from these countries have varying periodicity for
studying changes in rural-urban levels and differences in child mortality. Table 1
below summarizes the periodicity of DHS data for each country (time between the
first and last survey). It shows that the duration of available DHS surveys ranges from
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Countries Period Duration
Benin 1996-2017 21
Burkina Faso 1993-2017 24
Burundi 2010-2017 7
Cameroon 1991-2018 27
Central Africa 1994-2019" 25
Chad 1997-2014 17
Comoros 1996-2012 16
Congo 2005-2012 7
DRC 2007-2014 7
Ivory Coast 1994-2012 18
Gabon 2000-2012 12
Guinea 1999-2021 22
Madagascar 1992-2021 29
Mali 1996-2021 25
Mauritania 2000-2020 20
Niger 1992-2012 20
Senegal 1993-2020 27
Togo 1998-2017 19
MICS 2019.
Table 1.

Presentation of the countries covered by the study according to the period of coverage of the DHS surveys.

7 years in Burundi, Congo, and DRC to 29 years in Madagascar, over a period from
1991 to 2021.

3.2 The infant mortality transition in francophone sub-Saharan Africa

Overall, child mortality in the 18 French-speaking sub-Saharan African countries
studied has declined over the last three decades despite some reversals in some coun-
tries (Burkina Faso, Cameroon, Ivory Coast, and Rwanda) between 1990 and 2010
[10]. French-speaking sub-Saharan African countries have each gone through a sig-
nificant transition phase in child mortality. According to United Nations estimates
[17], child mortality has declined from a peak of 139 deaths to less than 68 deaths per
1000 live births. The transition of child mortality can be assessed by grouping these
countries into four categories between the following groups of levels, from highest to
lowest.

* The highest-level group with infant mortality between 115.1 and 139.6 deaths per
1000 live births.

* The second group whose infant mortality is between 96.6 and 115.1 deaths per
1000 live births.
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* The third level group with infant mortality between 73.0 and 96.6 deaths per
1000 live births.

* The fourth group with the lowest infant mortality, ranging from 0.1 to 72.9
deaths per 1000 live births.

Figure 1 and Table 2 describe the mobility of countries between the four levels of
child mortality over the four time periods: 1990, 2000, 2015, and 2020. Overall, there
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Figure 1.
Health transition in francophone sub-Saharan Africa from 1990 to 2022.
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Infant 1990 2000 2015 2022
mortality
level
group
Groupe1l Chad, Niger, N/A N/A N/A
(115,1%0 - Mali, Guinea.
139,6%0)
Groupe 2 Ivory Coast, CAR, Chad, N/A N/A
(96,6%0 - Benin, Guinea, Mali,
115,0%0)  Burkina Faso, Niger, Ivory Coast,
Central DRC
African
Republic,
DRC.
Groupe 3  Cameroon, Cameroon, Chad, CAR N/A
(73,0%0 - Madagascar, Burundi, Burkina
96,5%0) Togo, Faso, Comoros,
Comoros. Congo, Togo, Benin
Groupe 4 Mauritania, Mauritania, Gabon, Mauritania, Gabon, Chad, CAR, Mauritania,
(0,1%o - Senegal, Senegal, Senegal, Cameroon, Gabon, Senegal,
72,9%o) Gabon, Madagascar Burundi, Burkina Faso, Cameroon, Burundi,
Congo. Comoros, Congo, Togo, Burkina Faso, Comoros,
Chad, Guinea, Mali, Congo, Togo, Chad,
Niger, Ivory Coast, DRC Guinea, Mali, Niger, Ivory
Coast,
DRC
Table 2.

Distribution of French-speaking African countries covered by the study according to the downward trend in infant
mortality between 1990 and 2022.

has been a shift from the highest-level group in the 1990s, represented by

four countries (Chad, Niger, Mali, and Guinea) to the lowest-level group in 2022
with 17 countries (Chad, CAR, Mauritania, Gabon, Senegal, Cameroon, Burundi,
Burkina Faso, Comoros, Congo, Togo, Chad, Guinea, Mali, Niger, Ivory Coast,
and DRQC).

In 1990, Group 3 included four countries whose mortality levels were already at an
average level, but which stagnated in 2000, with the exception of Madagascar which
migrated to Group 4.

Between these two periods, there were not only certainly rapid changes but also
stagnation. But overall, the transition in infant mortality has been significant but at
different rates and levels in different countries.

3.3 Uneven progress in reducing infant mortality
3.3.1 Overall rate of change by country
Over the last 30 years (1990-2022), infant mortality rates have declined overall in

French-speaking sub-Saharan Africa. However, the pace of the decline has varied
across countries and between rural and urban areas.
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3.3.2 Cross-country comparison

The ranking of countries according to the level of average annual decline in infant
mortality shows that Congo, DRC, Burundi, Central African Republic, Niger, and Mali
are the top five countries with the highest decline over the last 30 years with respec-
tively —4.86, —4.29, —4.14, —3.60, and —3.55. At the bottom of the scale are Togo,
Burkina, Senegal, Cameroon, and Ivory Coast with respectively —1.42, —1.25, —1.22,
—1.00, and —0.83.

At the global level, analysis of the estimated infant mortality rates of the WPP 2022
shows that Niger, Guinea, Mali, Burundi, Madagascar, and the DRC are the countries
with the fastest decline in mortality since 1990, with respective variations of 94.15,
75.70, 68.53, 66.69, 62.94, and 61.31. On the other hand, the countries with the slowest
decline are Comoros, Cameroon, Gabon, Mauritania, and Congo, with variations of 39.7,
30.5, 27.5, and 23.82, respectively. These results show that the countries with the fastest
decline in infant mortality are those that initially had the highest mortality rates (Niger,
Guinea, Mali, Burundi, and DRC) or average rate (Chad, Burkina Faso, Benin, and Ivory
Coast) in 1990. These countries are all from West Africa, with the exception of Burundi
and the DRC, and had infant mortality rates in excess of 100 deaths per 1000 live births
in 1990. The geographic location of these countries suggests a climate that is not condu-
cive to child survival (cold and dry tropical climate where certain germs and insects
thrive), nutritional problems prevalent at that time, cholera and Ebola epidemics, and
the incidence of other water-related diseases. The decline in infant mortality has been
impacted by urbanization and efforts to provide access to health care, clean water/
sanitation, and national programs to combat malaria, Ebola, and cholera. There are also
numerous free vaccination and vitamin A programs for children.

3.3.3 Ranking of French-speaking sub-Saharan African countries by average annual
ruval-urban difference in infant mortality over the past 30 years

Analysis of changes in rural-urban differences in infant mortality over the past
30 years reveals two major trends (Table 3):

* The increase or stagnation of rural-urban inequalities in infant mortality (four
countries).

Within this trend, there are countries where rural-urban differences are signifi-
cantly increasing (Mauritania, Comoros, and Cameroon), mainly due to an increase in
the risk of mortality in the countryside. In these countries, the vulnerability of urban
areas is reinforced, probably because of the persistent inadequacy and precariousness
of health care provision. There is also one country (Benin) where rural-urban differ-
ences in child mortality have not changed over time, with a prevalent rural excess
mortality.

* Reducing rural-urban inequalities in infant mortality (14 countries).

In these countries (Gabon, Ivory Coast, Togo, Central African Republic, Chad,
Senegal, Burkina Faso, Mali, Madagascar, Guinea, Niger, DR Congo, Congo, and
Burundi). In these countries, the significant reduction in rural-urban differences in child
mortality is due to a significant increase in the risk of mortality in urban areas probably
inherent to the growing phenomenon of rural exodus associated with the development
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Infant mortality rate (IMR)

Countries 1990 2022 Overall decrease
Niger 134.24 40.09 94.15
Guinea 139.63 63.93 75.70
Mali 121.81 53.28 68.53
Burundi 103.04 36.35 66.69
Madagascar 95.52 32.58 62.94
Dem. Rep. of Congo 111.31 50.00 61.31
Chad 125.30 65.47 59.83
Burkina Faso 100.20 47.42 52.78
Senegal 72.92 21.03 51.89
Benin 104.58 54.40 50.19
Ivory Coast 104.99 56.76 48.23
Toga 92.08 43.89 48.19
Central African Republic 115.01 67.70 47.31
Comoros 87.86 45.52 42.34
Cameroon 85.49 45.75 39.74
Gabon 59.99 29.47 30.52
Mauritania 71.02 43.57 27.46
Congo 60.52 36.70 23.82
Table 3.

Distribution of French-speaking sub-Saharan African countries covered by the study according to the overall level
of decline in infant mortality between 1990 and 2022.

of slums. The five countries with the greatest reduction in rural-urban disparities in
child mortality are Guinea, Niger, DR Congo, Congo, and Burundi (Table 4).

3.3.4 Sources of change

Analysis of the sources of changes in infant mortality levels by socioeconomic
status using decomposition methods in the 18 French-speaking sub-Saharan. African
countries studied show the overall preponderance of behavioral rather than composi-
tion influences. In other words, the downward trends in mortality in the 18 countries
are largely attributable to improvements in health care provision and behavior. The
composition effect, that is, changes in the distribution of births across socioeconomic
categories, had a more marginal influence on the decline in infant mortality in the
countries studied over the past 30 years.

3.3.5 Ranking of French-speaking sub-Saharan African countries by type of behavioral effect

An advanced behavioral effect decomposition analysis was performed to assess
whether it was due mostly to an overall improvement in the baseline mortality or
instead to an improvement in the returns to socioeconomic status. The results (Table 5)
show the dominance of the baseline effect, suggesting an improvement in public health
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Countries Rural-Urban  Total rural- Average annual Period  Duration Rank
differences in urban change in Rural-
IMR differences Urban differences
Base  Fimal in IMR in IMR
Mauritania -9 1 20 1.00 2020-2000 20 1
Comoros 7 18 1 0.69 2012-1996 16 2
Cameroon 4 14 10 0.37 2018-1991 27 3
Benin 17 17 0 0.00 2017-1996 21 4
Gabon 4 3 -1 —0.08 2012-2000 12 5
Ivory Coast 16 1 -5 —0.28 2012-1994 18 6
Togo 18 12 -6 —0.32 2017-1998 19 7
Central Africa 28 14 -14 —0.56 2019-1994 25 8
Chad 7 -3 -10 -0.59 2014-1997 17 9
Senegal 30 10.8 -19.2 -0.71 2020-1993 27 10
Burkina 32 9.7 -223 -0.93 2017-1993 24 11
Mali 48 23 -25 -1.00 2021-1996 25 12
Madagascar 32 0 -32 -1.10 2021-1992 29 13
Guinea 38 4.4 -33.6 -1.53 2021-1999 22 14
Niger 51 20 -31 —1.55 2012-1992 20 15
DR Congo 32 8 —24 —3.43 2014-2007 7 16
Congo 38 -2 —40 -5.71 2012-2005 7 17
Burundi 32 -10 —42 —6.00 2017-2010 7 18
Table 4.

Distribution of 18 French-speaking sub-Saharan African countries covered by the study according to changes in
rural-urban differences in infant mortality over the past 30 years.

Countries Total change Composition effect Behavioral effect
Benin —41.85 -1.2% 101.2%
Burkina -30.15 —2.4% 102.4%
Burundi -29.12 —0.4% 100.4%
Cameroon —26.96 —6.5% 106.6%
Central Africa R —77.96 —4.9% 104.9%
Chad —25.96 —2.5% 102.5%
Comores —44.01 —1.0% 101.0%
Congo —32.94 0.1% 99.9%
DR Congo —28.50 —0.3% 100.3%
Ivory Coast —14.44 —4.8% 104.8%
Gabon —17.08 -1.2% 101.2%
Guinea —50.62 —0.3% 100.3%
Madagascar —-52.05 -1.2% 101.2%
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Countries Total change Composition effect Behavioral effect

Mali —72.48 -1.1% 101.1%

Mauritania —33.53 -0.2% 100.2%

Niger —68.96 -0.8% 100.8%

Senegal —32.80 —2.8% 102.8%

Togo —26.92 -1.2% 101.2%
Table 5.

Decomposition of the total change in infant mortality according to the contributions of the composition effect and
the behavior effect in the 18 French-speaking sub-Saharan African countries studied.

that lifted everyone in all the study countries. It is therefore mainly thanks to the action
of maternal and child health policies and programs (vaccinations, nutrition, vitamin
supplementation, measures to prevent malaria and diarrhea, medical care for newborns,
etc.) that infant mortality has fallen significantly in the countries studied. The differen-
tiation effect inherent in the variation of the individual risk of mortality was less
important but noticeable. In most cases, this premium to socioeconomic status was
negative, meaning it worked to narrow the gaps in child mortality between the rich and
poor, a finding that reinforces the importance of public health investments. Only in
Burkina Faso, Mauritania, and Togo did the gap widen (Table 6).

BASE % Differentiation % Error %
Benin 145.87 —46.02 0.15
Burkina 87.12 12.37 0.50
Burundi 129.93 —30.51 0.58
Cameroon 179.55 —79.61 0.07
Central Africa 168.20 —68.27 0.07
Chad 80.79 —21.08 40.29
Ivory Coast 214.74 —114.65 —0.08
Comoros 150.42 —48.59 -0.28
Congo 142.94 —44.14 1.20
Gabon 36.03 —45.32 109.29
Guinea 169.34 —69.39 0.05
Madagascar 172.70 —72.62 —-0.08
Mali 110.63 -10.57 —0.06
Mauritania 42.24 32.15 25.61
Niger 131.91 —31.72 —-0.19
DR Congo 202.50 —102.54 0.04
Senegal 135.24 —35.60 0.36
Togo 85.13 14.75 0.12

Table 6.
Decomposition of the predominant behavior effect into base and differentiation effects in the 18 sub-Saharan
African countries studied.
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4. Discussion, conclusion, and policy implications

The purpose of this chapter was to describe trends of levels and rural-urban
differences in infant mortality over the past 30 years (1990 to 2022) in 18 French-
speaking African countries and to highlight the impact of socioeconomic status.

The decline in infant mortality levels was substantial overall, but its rate varied by
country and period. The ranking of countries according to the level of average annual
decline in child mortality shows that Congo, DRC, Burundi, Central African Republic,
Niger, and Mali are the top five countries with the highest. At the bottom of the scale
are Togo, Burkina, Senegal, Cameroon, and Ivory Coast.

Analysis of the evolution of rural-urban differences in child mortality over the past
30 years has revealed two major trends. In some countries, rural-urban inequalities
have grown or stagnated (Mauritania, Comoros, Cameroon, and Benin) due to an
increase in the risk of mortality in the rural areas. On the other hand, these rural-
urban inequalities have decreased (Gabon, Ivory Coast, Togo, Central African
Republic, Chad, Senegal, Burkina Faso, Mali, Madagascar, Guinea, Niger, DR Congo,
Congo, and Burundi) due to a significant increase in the risk of mortality in urban
areas probably inherent to the growing phenomenon of urban slums. Analysis of the
sources of changes in infant mortality levels by socioeconomic status using decompo-
sition methods confirms the preponderant influence of general improvement in health
services and infrastructure on the reduction of infant mortality, which has led to a
significant reduction in the vulnerability of the poor. One of the challenges for future
studies is to identify the programs or areas of intervention that have had the greatest
impact on this decline in infant mortality. But infant mortality remains high in fran-
cophone Africa and is associated with very high levels of out-of-pocket health
expenses with a proportion of 50% in Congo, Guinea, and Togo, 51% in Mauritania,
52% in Senegal, 59% in Niger, 61% in Chad, and 70% in Cameroon against 8% in
English-speaking countries such as South Africa. Namibia and Mozambique [19].

Ultimately, the main policy implications of the findings of this study are to con-
tinuously improve the supply of maternal and child health services, achieve universal
health coverage (UHC), and to educate the target populations on their optimal use
and the adoption of healthy behaviors.
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Chapter 8

Trends in Maternal Health Care
Utilization in West Africa:
Diffusion or Modernization?

Siaka Cissé and Imad Rhervad

Abstract

Maternal health care remains a major concern in developing countries, but many
sub-Saharan countries have achieved substantial reduction in maternal and neonatal
mortality rates. This chapter seeks to account for the sources of these reductions,
focusing on the role of socioeconomic changes and the health system and using Mali,
Burkina Faso, Niger, and Senegal as case studies. The results of our decomposition
analysis suggest that, overall, changes in the use of maternal health care reflect
behavioral changes associated with improvements in the performance of health sys-
tems in these countries. Exceptions were observed for pregnancy and delivery assis-
tance in Mali between 2001 and 2006, and in Burkina Faso between 1999 and 2003.
Despite this overall progress, inequalities between socioeconomic groups persist, par-
ticularly in Mali and Senegal.

Keywords: maternal health, socioeconomic changes, health care system, inequality,
decomposition analysis

1. Introduction

Maternal and neonatal mortality remain a major concern in developing countries.
Sub-Saharan Africa is the region in the world with the highest level of maternal
mortality and the lowest rate in the use of maternal health services. Despite
numerous policies and programs to improve access to maternal care and reduce
maternal deaths, many populations are excluded from modern care, especially the
most socioeconomically vulnerable groups [1-3]. Costs (both direct and indirect) are
disincentives for women and their households to use health services during pregnancy
and childbirth [4, 5].

Women who belong to a disadvantaged social group [6], living in poor households
[7], or have difficulties paying for pregnancy [8] may be less likely to attend antenatal
clinics or seek assistance from skilled health personnel in child delivery. As the costs of
antenatal care and child delivery-related services are not affordable for all households,
women living in poor households are more likely to receive less care during pregnancy
and more likely to give birth at home. Thus, exorbitant costs (both direct and indirect)

153 IntechOpen



Population and Development in the 21st Century — Between the Anthropocene and Anthropocentrism

of care services for some poor households partly condition their decisions to use
maternal health services. These costs represent factors that may discourage women
from going to health facilities for pregnancy monitoring or for assistance at the time of
child delivery [4, 5, 9]. In this way, Titaley and his colleagues [10] note that “Cost
was one of the main reasons reported by participants in all villages for using tradi-
tional birth attendants’services.” Referring to additional financial barriers induced
by the increase in the cost of service provision in rural Zaire, a longitudinal study
showed a decrease in the use of health services by almost 40% between 1987 and 1991
[11]. According to these authors, 18 to 32% of this decrease can be explained by the
cost of using these services. Therefore, a reduction in these costs could lead to an
increase in the use of health services. Ridde and colleagues [3] point to an increase

in the use of facility-based delivery following cost suppression in some African
countries.

However, the impact of cost reduction on the increase in the use of health
services does not seem to be verified in all studies. This is the case, for example, in
Kenya and Tanzania, where the quality of services seems to be more important than
cost issues, supporting the complexity of the relationship among cost reduction,
provider motivation, quality of services, and use of health service during pregnancy
and childbirth [4, 12].

Furthermore, women’s education is widely reported in almost all studies on
maternal health because of its undeniable effect on health care-seeking behavioral
changes. Education facilitates, among other things, more egalitarian relationships
within the couple, better communication with the spouse, and consequently greater
decision-making power; better adaptability and negotiation skills; greater familiarity
with health services; and better ability to communicate with health care providers and
thus to demand adequate services [7, 13-16]. Thus, the vast majority of educated
women are able to turn away from traditional practices that are harmful to their
health. Education also increases knowledge of motherhood-associated risks. An edu-
cated woman is more likely to be better informed about the need for antenatal visits or
skilled attendance at birth and the benefits of care for her and her children. All studies
indicate that relatively better educated women make better use of maternal health
services than those with lower levels of education, who are more likely to seek care
late in pregnancy and give birth at home [6, 7, 15].

The same is true for the education of spouses. The education level of husband is
equally important in the decision to use maternal health care, although it appears to
have less influence than that of the wife [7, 17]. When educated, husbands can
understand the benefits of antenatal care and assisted delivery for their wives,
allowing them to be more open to modern medicine [18]. Furthermore, financial
access of pregnant and parturient women to care is facilitated by the fact that hus-
band’s education is also associated with occupation and wealth of the household [19].
It is true that in some cases, the education of the partner has no significant effect on
the use of antenatal care and assisted delivery compared to that of the woman [20].
But in most cases, this is because there is a high probability that an educated woman is
in a relationship with an educated man [21].

The effect of education can go beyond individuals and affect the role of the
community on health issues. For example, communities with more educated people
may get organized to demand better public services and a higher profile for health on
political agenda [7].

Clear disparities in access to obstetric care between rich and poor people and by
level of education are combined with uneven distribution and inadequacy of human
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resources (health workers) and infrastructure, and poor quality of care provided by
public health system [3, 22, 23].

In this context of inequalities in access to health care, several African countries
have adopted subsidy and/or free health care policies in recent years. Among these,
we can mention Burkina Faso, Mali, Niger, and Senegal, which have implemented
measures of total or partial exemption from payment in 2006 (Burkina Faso) and
2005, respectively. Indeed, Cesarean sections are officially free in Mali, Niger, and
Senegal, and deliveries are subsidized in Burkina Faso [3, 22, 23]. Even though these
policies vary from one country to another, the objective is the same everywhere,
namely, to make health care more accessible, particularly to the most vulnerable.
These actions to improve health also include free treatment of malaria, one of the
major causes of mortality in these countries, among pregnant women and children
under five, particularly through the free provision of antimalarial drugs and impreg-
nated mosquito nets.

Since the implementation of these different free and/or subsidized interventions,
several studies have looked at their effects on the use of health services. This is the
case for Ridde and his colleagues [3] who show an increase in the use of delivery in a
health center induced by the removal of costs in some African countries (Ghana,
Kenya, Madagascar, Senegal, South Africa, Tanzania, and Uganda). In the context of
Burkina Faso, the subsidy and free care at the time of delivery has allowed for some
empowerment of women in a context where the decision to seek care was subject
exclusively to the husband’s discretion [24, 25]. Subsidies and free health care seemed
to contribute to an increase in the use of health services. According to Samb [25], the
majority of women report that they no longer need their husbands to pay for
childbirth-related costs, although most still seek their husband’s “approval” before
visiting health centers, out of respect for them.

As mentioned above, the role of health service provision and health system, more
generally, in improving the level of service use during pregnancy and childbirth is
more or less documented. However, the effect of changes on the population socioeco-
nomic structure on the use of healthcare services at national level remains largely
unexplored. It is true that in contexts such as those of poor countries, the costs of
antenatal care and assisted childbirth remain out of reach for most individuals and
their households. From this point of view, subsidy and/or exemption policies seem
important for greater access to care, especially for the poorest, even if difficulties are
observed in their implementation'. But certainly, the improvement in the supply of
services alone cannot explain the increase in the national level of use of maternal care.

There are still very few studies that seek to identify the contribution of changes in
average living standards and educational attainment on national maternal health
service utilization patterns. Canning et al. [27] find that the reduction in total female
fertility induced by the increase of an additional year of schooling is smaller than that
due to the average improvement in schooling in many developing countries. This
implies that the change, observed at an aggregate level, produces a larger effect than
that at the individual level. This is a valid argument for exploring the contribution of

! Despite the efforts made under these policies and programs, difficulties of implementation persist. Even
where the official policy is to provide free health care, there are difficulties associated with the
implementation of payment systems, the official work exemption given to some health workers [3, 22] and
the non-compliance with subsidized prices [26]. Therefore, changes in the demand for health care cannot
be attributed exclusively to subsidy and/or free health care policies [25].
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changes in the socioeconomic structure of the female population to recent trends in
the national level of the use of health care. Examining the contribution of changes in
the structure of the female population, and thus of improvements in their level of
socioeconomic and human development, is all the more relevant as the living condi-
tions of populations change and those of women with them.

Therefore, in the overall effort to improve health, socioeconomic development also
matters. Beyond the improvement of supply through health policies and programs,
highlighted by some authors [28], it is important to identify the effect of socioeco-
nomic changes (change in the socioeconomic structure of the female population).
Understanding the precise dimensions of this development would help guide actions
to improve maternal health. This raises questions about the sources of progress in
improving maternal health. Does the increase in the use of maternal health care stem
from effective health programs and policies (more generally from the health system)
or from global changes in the level of socio-economic and human development?

The objective of this chapter is to identify the respective roles of changes in the
socioeconomic composition and the health system in general in the upward trend in
the use of maternal care at the national level. The aim is to examine whether positive
changes in the use of maternal health care are the result of the performance of health
policies and programs (contextual health resources) or of an overall improvement in
the ability of women of childbearing age to make better use of available services in
favor of effective use of maternal health care. In addition, we examine whether
inequalities in health care utilization between socioeconomic groups have increased or
decreased by examining their respective contributions to the total change observed at
the national level by comparing the situation in Mali with that in three neighboring
countries (Burkina Faso, Niger, and Senegal).

The rest of the chapter is structured as follows: Section 2 present the data, the
methodology, and the variables, while Section 3 reports and discusses the results.
Section 4 concludes.

2. Data, methodology, and variables
2.1 Data sources

The dataset used for this chapter comes from the Demographic and Health Survey
(DHS). The DHS are nationally representative surveys, conducted in different coun-
tries including Sub-Saharan Africa. We focus on three rounds for each country,
namely, Mali (2001, 2006, 2012), Burkina Faso (1999, 2003, 2010), Niger (1998,
2006, 2012), and Senegal (1997, 2005, 2011).

With respect to Mali, it is important to note that the last survey (2012) occurred in
the context of high political instability coupled with terrorism conflict in the northern
and the central regions. So, it did not fully cover the national territory, missing the
northern area (Timbuktu, Gao, and Kidal regions) and three circles of the Mopti
region located in the center of the country (Douentza, Ténenkou, and Youwarou).
Therefore, the 2012 data may not be comparable to the previous data, which were
carried out on all regions of the country and according to a sampling procedure
stratified by the region and place of residence. To circumvent this problem, we chose
to work only on the southern zone, consisting of the first five regions (Kayes,
Koulikoro, Sikasso, Ségou, and Mopti located in the south and center of the country,
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respectively) and the district of Bamako (the capital) for the examination of trends
and comparison with other countries.

2.2 Methodology

In terms of methodology, the questions and hypotheses formulated in this work
are addressed by means of the decomposition method developed by Eloundou-
Enyegue and Giroux (2010). The decomposition method is based on the principle that
the prevalence of maternal health service utilization at the national level () is an
average of the prevalence in the different socioeconomic categories (y,) weighted by
the proportion of women in each category at the same time t (). The basic decom-
position formula is obtained by expressing the national performance as a weighted
average of group performance.

Y, = Zwit *Yi 1

Y is the national average for the substantive variable (health service utilization
during pregnancy or delivery at the national level). y,, is the prevalence of maternal
health service utilization for group I in year ¢. w;, is the proportion of women belong-
ing to group i at time t.

Based on this formula, the change in the prevalence of maternal health service
utilization at the national level can be broken down as follows:

AY:Z)TI*AwiJrZu_)I*Ayi 2)

The decomposition thus expresses the total variation due to the change in “com-
position” (first term in the above equation) and due to “performance/behavior”
within different socioeconomic classes.

For the advanced decomposition, the performance effect is further decomposed,
noting that the performance of a given group (i) can be expressed as a function of
another variable(s). In the case of a linear relationship, for example,

Vi = 0 + PiXip + Wy 3)

where the constant a represents baseline performance when x = 0, p is the
increase in prevalence of service use associated with a unit increase in variable X (in
our case, household socioeconomic status or female education level), and y is the error
that is interpreted as the residual effect of factors other than X not considered in the
analysis.

In this case, the change in the value of y; between two periods is obtained as
follows:

Ay, = Da + BAx; + 508 + Dy (4)

Since the definitions of the categories of x do not change between dates t; and 5,
the second term in this equation is equal to zero, and x; = x;.
Thus, the equation is reduced to:

Ny, = Aa + x; A + Dy (5)
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Replacing this Eq. (5) in the basic decomposition Eq. (2) gives the general equation
for the advanced decomposition below:

AY = ZjY] * Aw; + ij] * Ao + ij] *# X500 + ij] * O ©)

The first term in this advanced decomposition equation represents the composi-
tional effect, and the last three components refer respectively to the change attribut-
able to improvement in basic health conditions, the effect of differentiating the
prevalence of health service use by the classification variable used, and the residual
effect of other variables not considered.

2.3 Variables
2.3.1 Prevalence of prenatal consultations and assisted deliveries

The main interest variable is the maternal health care service utilization. The
variable is constructed using the women’s questionnaire. Women aged 15 to 49 who
had their last birth in the 5 years preceding the surveys were asked whether they had
received antenatal care from a health worker at least once and whether they were
assisted by a trained provider (doctors, nurses, midwives, and matrons) at the time of
childbirth. The maternal health service utilization is defined as a dummy variable if a
woman who had a child in the last 5 years responded “yes” and 0 otherwise. These
individuals’ responses are used to calculate the national prevalence of antenatal visits
and assisted deliveries for all countries and years.

2.3.2 Socioeconomic resources of the context: Decomposition of the socioeconomic and human
structure of the female population of reproductive age

National variables of living standard indicators and education are calculated. More
concretely, the national proportions of women of childbearing age in each standard of
living (low, intermediate, and high) and education category (none, primary, and
secondary or higher) are calculated to see how these proportions change over time.
Any temporal increase in the national proportions of women living in the most
affluent households with high levels of education is broadly interpreted as an
improvement in national socioeconomic and human development.

2.3.3 Change in socioeconomic situation at the national level: Standardized living

by country

Given that the surveys were conducted at different dates, the living standard
indicators available in the databases cannot be used for comparison purposes. Indeed,
the households in the different surveys are not classified according to the same
standard of living score scale, which varies from 1 year to another. We combined the
data from three DHS round to estimate how the distribution of women by living
standard categories changes over time within each country and the implication that
this structural change may have on the national level of health care utilization.

We then use the characteristics of the housing and the facilities owned by house-
holds in a Principal Component Analysis (PCA) procedure to construct our country-
specific standard of living indicators. These indicators are calculated, taking into
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Country DHS round Indicator of living conditions Total
Low Middle High
Burkina Faso 1999 53.7 23.4 22.8 100.0
2003 433 25.0 31.8 100.0
2010 33.4 312 353 100.0
Total 40.5 27.7 319 100.0
Mali 2001 18.0 59.0 23.0 100.0
2006 14.7 56.8 28.5 100.0
2012 71 58.7 342 100.0
Total 13.7 58.1 28.2 100.0
Niger 1998 73.7 12.9 13.4 100.0
2006 72.7 14.0 133 100.0
2012 60.3 20.6 19.1 100.0
Total 68.0 16.3 15.6 100.0
Senegal 1997 19.8 211 59.2 100.0
2005 11.2 19.8 69.1 100.0
2011 8.4 19.5 72.1 100.0
Total 11.9 20.0 68.1 100.0
Table 1.

Distribution of women aged 15-49 by standardized standard of living, by country and year.

account the specificities between urban and rural areas, in order to assess the living
environment of a household compared to households living in a similar environment.
The choice of an indicator calculated separately by environment is justified by the vast
socioeconomic and infrastructure disparities that are found between urban and rural
areas in most sub-Saharan countries [29-31]. The main factors derived from the PCA
are used to construct categories of households, prioritized on a standard of living scale.
For each of the four countries, these factors are divided into three quantiles: The first
third of households are considered as having a low standard of living, the second as
the intermediate group, and the last third represents households with a high standard
of living.

The distribution of women of childbearing age by standard of living categories,
shown in Table 1, shows an increase in the proportion of women living in households
with better living conditions, except for the period 1998-2006 for Niger.

2.3.4 Trends in educational attainment at the national level

Another indicator used in the decomposition procedure is the change in the distri-
bution of women by educational attainment at the national level. The level of educa-
tion, which we use to perform the aggregate calculation, refers to the highest level of
education attained by women at the time of the surveys. This variable, available in
the databases, has been categorized in three modalities: “No level,” “Primary,” and
“Secondary or higher.”
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Country DHS round Education level Total
No education Primary Secondary and more
Burkina Faso 1999 85.8 8.4 5.8 100.0
2003 80.3 11.0 8.7 100.0
2010 74.0 13.6 12.4 100.0
Total 78.3 11.8 9.9 100.0
Mali 2001 80.0 11.3 8.7 100.0
2006 78.2 11.4 10.3 100.0
2012 75.8 9.3 14.9 100.0
Total 78.2 10.8 11.0 100.0
Niger 1998 84.8 9.9 53 100.0
2006 83.5 10.4 6.1 100.0
2012 80.1 11.4 8.5 100.0
Total 82.5 10.7 6.8 100.0
Senegal 1997 66.6 20.9 12.5 100.0
2005 59.6 25.2 15.2 100.0
2011 57.9 21.8 20.4 100.0
Total 60.4 229 16.7 100.0
Table 2.

Distribution of women by standardized standard of living, education level by country, and year.

The data (Table 2) show progress in the average education levels of women of
reproductive age. Progress is slow overall, although Senegal is ahead of the others.
Progress is slowest in Niger, followed by Burkina Faso, and Mali.

3. Results
3.1 Trends in maternal health services utilization

The results indicate that antenatal visits are more frequent in Burkina Faso and
Senegal ahead of Mali and Niger. Mali has the lowest current rate of antenatal care
utilization. Over the past twenty years, the prevalence of prenatal consultations has
increased in all four countries but at different rates. Maternal care has greatly
increased in Burkina Faso and Niger, particularly during the periods 2003-2010 in
Burkina and 2006-2012 in Niger, when it almost doubled. Senegal and Mali also
registered an increase in maternal care use, but it was slower compared to Burkina
Faso and Niger. In terms of absolute levels, Senegal has been ahead of these other
countries for a long time and already had a higher prenatal consultation rate in 1997
than Niger and Mali in 2012 and Burkina Faso in 2003. In the case of Mali, it was
during the period 2001-2006 that a sharp increase” was observed.

2 1t should be noted, however, that the analyses cover only the five southern and central regions and the
district of Bamako because of security problems that prevented coverage of the entire country by the 2012
survey.
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Figure 1.
Trends in maternal health service utilization by study countries.

In all four countries, less than half of pregnant women consult a health care
professional more than three times. In Niger and Burkina Faso, only one-third of
pregnant women visit a health care professional at least four times during their
pregnancy. We observe that the prevalence of maternal care utilization doubled in
Burkina Faso during the period 2003-2010 (after a deceleration between 1999 and
2003), in Niger during 2006-2012, and in Senegal already during the period 1997-
2005. In Mali, however, the increase was less marked.

Overall, assisted delivery is less common than antenatal care, and Niger stands out
for having a much lower level than the others. Its prevalence in 2012 is still below that
of Mali in 2001 and Senegal in 1997 and is equivalent to that of Burkina Faso in 1999.
In terms of trends, Burkina Faso stands out for a more significant increase, especially
during the 2003-2010 period. The 1998-2006 period was marked by stagnation in
Niger (Figure 1).

3.2 Basic decomposition

3.2.1 Compositional effect of improving women’s socioeconomic status at the national level
on increasing trends in care utilization

Using a basic decomposition, we account for the observed changes in national-
level utilization of care in terms of changes in the educational composition of women
versus changes in group-specific rates of care utilization (behavior or performance
effect).

The results of the prenatal consultation highlight the preponderance of the effect
of behaviors in all countries and for all periods except Mali between 2006 and 2012. In
Mali, during this period, the improvement in the socioeconomic situation of house-
holds where women of childbearing age live had a very significant effect on the
increase in the national level of care utilization. In other words, the increase in
antenatal care at the national level during this period is mainly the result of the
improvement in women’s collective capacity to use antenatal care services. Except in
this case, progress in antenatal care attendance is mainly attributable to behavioral
change across socioeconomic groups.

The results indicate that the behavioral effect predominates, apart from the case of
Mali reported above, but even if it is in a relatively smaller proportion, a composition
effect of the female population is also observed. Thus, in Senegal for the period
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Figure 2.
Simple decomposition of the effect of standardized living in prenatal cave utilization patterns.

1997-2005, nearly one-third of the increase in the prenatal follow-up rate was due to
this compositional effect and a little more than one-quarter in Burkina Faso for the
period 1999-2003. This effect is therefore not negligible (Figure 2).

For assisted delivery, the behavioral effect always dominates in all countries
(Figure 3). However, this effect is smaller than for antenatal care, as the compositional
effect, which is related to improvements in women’s socioeconomic conditions, is larger
for assisted childbirth. In Burkina Faso, nearly half of the increase in the assisted child-
birth rate between 1999 and 2003 was due to the compositional effect. Similarly, the share
of the increase related to women’s collective capacity to use services exceeded one-third in
Niger between 2006 and 2012 and in Mali in all periods and exceeded one-fifth in Senegal
during the period 1997-2005. This result highlights a distinct role of improvement in
socioeconomic status according to the maternal health component: It has a greater effect
in increasing the overall level of use of assisted childbirth than of prenatal care.

As with the prenatal consultation, in Burkina Faso, the compositional effect was
much smaller during the 1999-2003 period, during which the socioeconomic situation
improved only slightly. In Niger, since the socioeconomic situation of women did not
improve at all between 1998 and 2006, the compositional effect was negative, thus
constituting an obstacle to increasing the national use of assisted childbirth. Moreover,
this could explain, in part, the stagnation of the assisted childbirth rate during this
period in Niger (Figure 3).

3.2.2 Compositional effect of overall improvement in women’s human capital on changes in
care use

The results of the decomposition associated with women’s education level are
similar in all the countries studied regardless of the period except in Niger between
1998 and 2006 for assisted childbirth. This case aside, the trends in both antenatal care
and assisted childbirth, mostly result from changes in the behavior of mothers
regardless of education level. This preponderance of the behavioral or performance
effect is slightly stronger for the prenatal consultation component than for assisted
delivery. Still, the educational component is also important. In Mali, the improvement
in women’s education made a substantial contribution to the increase in the national
prevalence of antenatal visits during the 2006-2012 period. During this period,
slightly more than a quarter of the increase in the national level of use of assisted
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Figure 3.
Simple decomposition of the sources of change in health cave utilization: Effect of changes in standard of living
(composition effect) versus changes in group-specific behavior (behavior effect).

childbirth was due to the overall increase in women’s human capital. The same is true
in Burkina Faso and to a lesser extent in Senegal with respect to assisted childbirth.
The situation in Niger highlights how gains in women’s education between 1998 and
2006 helped maintain the level of assisted childbirth constant during this period. This
very large share, despite the stagnation of the national assisted childbirth rate, suggests
that the overall proportion of assisted childbirth in Niger between 1998 and 2006 would
have declined if there had not been this slight increase in women’s human capital.
In conclusion, progress in school enrolment did not raise the national rate at
which women used delivery health services. Their effect remains below that
relating to behavioral changes linked to the relative performance of the health system
(Figures 4 and 5).

3.3 Advanced decomposition

The advanced decomposition shows that the behavioral effect mostly reflects a
baseline change for all women (baseline performance) rather than differential pro-
gress between groups (Table 3). The upward trend in health care utilization is the
result of overall changes in behavior resulting mainly from improvements in the
health system (service provision, awareness, policies and programs, etc.), with the
exception of assisted childbirth during the periods 1998-2003 and 2001-2006 in
Burkina Faso and Mali, respectively. Indeed, in these cases, differential changes in the
propensity to use health care between socioeconomic categories are observed.

In Burkina Faso, the increase in the prevalence of childbirth, which occurred
between 1998 and 2003 and during the 2001-2006 period in Mali, is due to a higher
propensity to use health care among women belonging to less disadvantaged socio-
economic groups: intermediary or wealthy (Table 3).

3.4 Analyses of trends in inequalities between social groups in the use of maternal
care

We examine trends in inequality across socioeconomic categories through changes
in their relative contributions (Table 4). Results vary across countries. In Mali,
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Pays Variables DHS Antenatal follow-up
round
Total change Composition Performance effect
(b-a) (%) B B
Base Difference Residual
(%) (%) (%)
Burkina F. Living 1999-2003 10.6 26.0 79.0 171 -221
standard 03 5010 215 65 135.7 —51.1 ~3.62
Education  1999-2003 10.6 139 131.5 —45.4 -0.1
2003-2010 215 4.7 179.8 -175.1 —0.13
Mali Living 2001-2006 13.9 16.3 91.0 12.7 —-20.1
standard 006 2012 32 78.0 1951 1227 -434
Education 2001-2006 13.9 4.4 162.8 —68.8 1.6
2006-2012 3.2 27.4 186.5 —207.1 -1.7
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Pays Variables DHS Antenatal follow-up
round
Total change Composition Performance effect
(b-a) (%)
Base Difference Residual
(%) (%) (%)
Niger Living 1998-2006 6.1 4.9 130.6 —26.5 -9.0
standard 06 2012 36.4 9.1 111 -335 -81
Education  1998-2006 6.1 8.8 90.5 0.8 —-0.2
2006-2012 36.4 3.0 159.3 —118.7 0.1
Sénégal Living 1997-2005 7.3 28.7 159.5 —62.8 —-25.4
standard 55 5011 3.0 131 265 1714 29
Education  1997-2005 7.3 11.6 194.8 —103.7 2.7
2005-2011 3.0 3.8 257.6 —323.8 16.4
Assisted childbirth
Burkina F. Living 1999-2003 8.5 42.5 26.7 69.7 —39.0
standard
2003-2010 29.2 8.7 130.1 —29.7 —5.01
Education  1999-2003 8.5 25.6 51.5 23.2 —-0.4
2003-2010 29.2 8.1 1721 —130.2 —0.15
Mali Living 2001-2006 7.6 39.3 10.6 100.8 -50.6
standard 5006 2012 10.3 352 1464  —409 ~17.9
Education 2001-2006 7.6 10.2 127.9 —41.4 33
2006-2012 10.3 13.3 142.8 —81.8 -1.2
Niger Living 1998-2006 —-0.2 —34.1 110.1 —-23.3 47.3
standard 006 201 13.8 353 157  —189 ~27.6
Education  1998-2006 —-0.2 215.4 —1898.7 1790.2 —-6.9
2006-2012 13.8 12.2 134.1 —52.6 -0.9
Sénégal Living 1997-2005 15.0 28.3 97.3 2.2 —-233
standard
2005-2011 10.2 14.3 178.3 —60.8 0.1
Education  1997-2005 15.0 16.0 121.0 —34.3 -2.8
2005-2011 10.2 9.4 207.3 —184.1 4.2
Table 3.

Results of the advanced decomposition for the contributions of baseline gains versus differential progress in
maternal health care utilization.

inequalities between the different socioeconomic categories increased during the
2006-2012 period. This is undoubtedly why composition is the dominant source of the
increase in the use of prenatal care during this period (see Figure 2). This probably
explains the timid increase in the use of care (from 70% in 2006 to 74% in 2012),
compared, for example, to Niger during the same period. The prevalence of health
care utilization in Niger in 2006 was lower than that observed in Mali in 2001 (46%
in Niger and 57% in Mali), but by 2012, it had become much higher in Niger (84%)
than in Mali (74%) (see Figure 1). This slower increase in Mali, where the current
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Variables Burkina Faso Mali Niger Senegal

1998- 2003- 2001- 2006- 1998- 2006- 1997- 2005-
2003 2010 2006 2012 2006 2012 2005 2011

Living standard

Low -20.7 19.5 8.3 -100.7 96.4 58.0 —73.4 —67.5
Middle 32.4 52.8 45.9 63.0 111 245 6.6 22.4
High 88.3 27.7 45.8 137.6 =75 17.5 166.8 145.1

Education level

No education 44.5 64.7 79.2 28.8 69.7 83.8 -9.4 40.4

Primary 27.2 17.4 9.1 —66.4 125 8.8 68.0 -123.1

Secondary and 28.3 17.9 11.7 137.6 17.9 7.4 413 182.7

more

Total 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0
Table 4.

Relative contributions of women in different socioeconomic and educational categories to total change in use of
antenatal care by country.

level of prenatal monitoring is the lowest of the four countries considered, is also the
result of this significant increase in inequalities in contributions between socioeco-
nomic groups. Niger is the country where the poorest group of women has contrib-
uted the most to the change in the level of prenatal care since 1998. The more rapid
increase in the prenatal care rate observed in Niger, particularly between 2006 and
2012, also stems from this strong contribution of the poorest socioeconomic groups,
even though a downward trend is observed between 2006 and 2012. It is especially in
Burkina Faso that inequalities between socioeconomic categories, in terms of their
contribution to changes in the use of prenatal care, have decreased. This is also the
case in Senegal, but to a lesser extent, because even though the gaps between socio-
economic categories are gradually narrowing, the contributions of the poorest
women’s group are still low.

With regard to the education effect, there is an increase in the contributions of the
least educated group of women to the increase in the prenatal follow-up rate in
Burkina Faso and Niger, respectively, during the periods 2003-2010 and 2006-2012.
These periods were also marked by a much greater increase in prenatal follow-up in
these two countries, no doubt due to the observed decrease in inequalities between the
least educated and educated women. On the other hand, in Mali and Senegal, there has
been an increase in inequalities between the most educated and less educated women,
but their contribution to the overall increase in the prenatal follow-up rate remains
significant.

3.4.1 Trends in the unequal contributions of different socioeconomic groups to increased use

of assisted childbirth

The results show a decrease in inequalities between socioeconomic groups in Burkina
Faso and Niger in terms of their contribution to the overall change in the use of assisted
childbirth. In both countries, there was an increase in the contribution to changes in the
use of assisted childbirth of the most disadvantaged group of women (those in the lowest
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Variables Burkina Faso Mali Niger Sénégal

1998- 2003- 2001- 2006- 1998- 2006- 1997- 2005-
2003 2010 2006 2012 2006 2012 2005 2011

Living standard

Low -9.3 29.0 5.6 —12.8 —19.6 48.7 —6.0 -73
Middle 26.0 47.8 35.4 56.3 20.8 19.0 4.3 28.8
High 83.2 23.2 59.0 56.5 98.8 323 101.7 78.5

Education level

No education 37.7 74.6 63.3 70.1 —380.3 73.2 37.4 68.8

Primary 30.9 14.3 21.5 -14.8 67.4 15.1 39.2 —20.7

Secondary and 31.4 111 15.2 44.7 412.9 11.7 23.4 52.0

more

Total 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0
Table 5.

Relative contributions of women in different socioeconomic and educational categories to total change in the use of

assisted childbirth by country.

socioeconomic category or with no education at all). This therefore implies a reduction in
inequalities in this respect between socioeconomic groups. This increase in the contribu-
tion of the most disadvantaged women, from a socioeconomic or educational point of
view, is the most apparent in Niger, a country where the national level of use of assisted
childbirth did not increase between 1998 and 2006. This stagnation, therefore, would be
due to the significant disadvantage of the group of uneducated women (who are the most
numerous). It can also be assumed that, during this period, health services were not easily
accessible to the poorest. During the following period, between 2006 and 2012, the
reduction in the disadvantages of the least advantaged women resulted in a significant
increase in the use of assisted childbirth. It was also during the period 2003-2010 that the
increase in the rate of assisted childbirth was the greatest in Burkina Faso.

In Senegal, we also observe a decrease in inequality, but contrary to what is
observed in Burkina Faso and Niger, it is the middle class that benefits. It is the gap
between the most affluent women and those in the middle class that is narrowing the
most, while the contribution of the poorest women remains low. It could therefore be
said that the disadvantage of the poorest women in Senegal continues. In terms of
education, the opposite situation is observed in this country, that is, an increase in
inequalities to the detriment of women at the primary level.

Mali, unlike in the other three countries, shows an increase in inequalities in the
use of assisted childbirth, which is expressed by the widening gap between the poorest
women and others. However, despite this decrease in the contribution of uneducated
women, it is mainly due to them that the slight overall increase in the national level of
use of assisted childbirth in Mali between 2006 and 2012 was observed (Table 5).

4, Discussion and conclusion

This chapter shed light on the roles of socioeconomic changes on living conditions
of the female in maternal care service utilization in Mali, Burkina Faso, Niger, and
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Senegal. We also examine the trends in inequalities between socioeconomic groups in
maternal health care use at the national level.

The results highlight both a behavioral and a compositional effect, but the former
clearly predominates regardless of the country, except in Mali and Niger, respectively,
for the periods 2006-2012 for prenatal follow-up and 1998-2006 for assisted child-
birth. In Mali, during the 2006-2012 period, the increase in the use of antenatal care
was marked by a predominant effect of improving women’s socioeconomic condi-
tions. On the other hand, in Niger between 1998 and 2006, a negative effect of
socioeconomic composition was observed: the stagnation in the level of use of assisted
childbirth stems from the fact that the socioeconomic situation did not improve
during this period. During this same period in this country, however, a slight
improvement in the human capital of women of childbearing age helped keep the
level of assisted childbirth constant. Except in these cases, the socioeconomic compo-
sition of the female population is not the main factor. Rather, we observe an overall
trend toward behavioral change.

This predominant change in behavior is mainly due to basic performance (except
for assisted childbirth in Mali between 2001 and 2006 and in Burkina Faso between
1999 and 2003). This increase in the use of maternal health services may be partly a
reflection of different policy actions to improve the health status of mothers. The
establishment of community health centers in the countries has brought health ser-
vices closer to users. In addition, there are policies to waive the cost of Cesarean
sections, to treat cases of severe malaria among pregnant women, and to make
insecticide-treated nets available despite multiple dysfunctions and problems
observed in their development and implementation [22, 23].

The gains permitted by service provision or policies and programs are often
accompanied by inequalities across socioeconomic categories. While the contributions
of the poorest people to changes in levels of health care utilization are rising in
Burkina Faso and Niger, the same cannot be said for Mali and, to a lesser extent,
Senegal. Contrary to our hypothesis 2, the relative disadvantage of the poorest
women (especially the group of women living in poor households, slightly less so for
the group of uneducated women), compared to those from the most advantaged
socioeconomic strata, has increased in Mali and remained constant in Senegal
despite the overall performance in health care utilization. This could explain the
importance of compositional effects of Mali’s change on the national rate of antenatal
monitoring between 2006 and 2012. Health services are still relatively inaccessible
to the poorest socioeconomic strata, and new interventions often produce new
inequalities [31].

With respect to inequalities, they tend to grow along economic, rather than edu-
cational, lines, both for prenatal monitoring and assisted childbirth. Such a result
highlights the greater role of poverty as an obstacle to seeking maternal care. This
suggests that the need for care to reduce the risks associated with pregnancy and
childbirth is increasingly understood among the population. Maternal care tends to be
widely perceived as a need, even among the least educated women, but it is financial
inaccessibility combined with insufficient supply believed to be the real barriers to
seeking care, rather than cultural barriers.

Finally, progress remains slow in Mali and in the other countries included in this
analysis. These results warrant attention to inequalities that go beyond the health
system alone. The local context (including availability of services) matters even when
laudable policies and programs are adopted nationally. Another issue is women’s
overall empowerment, that is, their real opportunity to use services if they so desire.
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This also translates into a lower contribution of the socioeconomic resources of

the context (compositional effect) to the progress made in the use of care in these
countries.
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Chapter 9

Improving the Measurement of
Women's Work: The Contribution
of Demographic Surveys in
Francophone West Africa

Anne E. Calves and Agneés Adjamagbo

Abstract

Since the 1970s, the measurement and recognition of women’s work and their
contributions to family well-being and economic development have been a matter
of academic interest, as well as feminist advocacy. The interrelationships between
women’s work and demographic processes, especially decisions regarding fertility,
have also attracted the attention of demographers for some time. However, despite
long-standing efforts to capture all aspects of women’s work, large-scale demographic
and economic surveys conducted in the Global South still fail to approach work as a
gendered concept and continue to make much of women’s labor invisible. The mea-
surement of unpaid care and household responsibilities is particularly scarce. In such
a context, the purpose of this chapter is twofold. First, it retraces the long history of
the global efforts of feminist scholars and activists to enhance the measurement of
women’s work. Second, it illustrates how recent data collection initiatives in franco-
phone West Africa, building on the experience of collaborative research conducted
by demographers in the region since the 1970s, have attempted to fill some of the
persisting gaps in data on women’s activity, especially on household domestic and
care, voluntary collective/community work, as well as on women’s contribution to
household expenses and family support.

Keywords: women’s work, unpaid care, labor force participation, gender division of
labor, family dynamics, measurement, surveys, indicators, demography, francophone
West Africa

1. Introduction

The COVID-19 pandemic and the associated lockdowns declared by governments
around the world have shed some light on the gender inequalities in paid and unpaid
work. Not only have women been hit harder in the labor market, suffering from
greater employment loss than men [1], but there is mounting evidence that the
pandemic has exacerbated gender gaps in domestic work and childcare responsibili-
ties within the household [2]. Globally, the COVID-19 crisis has highlighted several
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aspects of women’s work, such as their frontline role in health and social care, their
involvement in precarious and survival activities in the informal sector, and their
double burden of paid and unpaid care and domestic labor. While these are issues
that have gained attention with the pandemic, they have been the focus of feminist
scholars and activists for decades.

In fact, since the 1970s, the measurement and recognition of the extent of women’s
work and their contributions to family well-being and economic development have
been a matter of academic interest, as well as feminist advocacy. The interrelation-
ships between women’s work and demographic processes, especially decisions related
to fertility, also started to attract the attention of demographers at that time. From the
1990s onwards, with women’s empowerment increasingly becoming a stated priority
of governments and global development institutions, efforts have intensified to better
capture all aspects of women’s work, including unpaid care and domestic activities.
Today, employment variables, along with other proxies or measures of women’s
empowerment included in international surveys, such as the Demographic and Health
Survey (DHS), are widely used in the demographic analysis [3]. Despite these efforts,
however, large-scale demographic and economic surveys conducted in the Global
South, critics argue, still fail to approach work as a gendered concept and continue to
make much of women’s work invisible [4, 5].

In such a context, the purpose of this chapter is two-folded: first, to retrace the
long history of the global efforts of feminist scholars and activists to enhance the
measurement of women’s work, underlining the persisting gaps in data on women’s
activity, and second, to illustrate how recent data collection initiatives in francophone
West Africa, building on the experience of collaborative research conducted by
demographers in the region since the 1970s, have attempted to fill some of these gaps.

2. Making women’s work visible: five decades of global feminist efforts

Advocacy to better capture women’s work and their contribution to family
well-being and economic development is not new. It can be traced to the 1970s
when feminist scholars and activists started to point out the mismeasurement and
underestimation of women’ activities in official statistics and national surveys. The
publication in 1970 of Ester Boserup’s book, Woman’s Role in Economic Development,
undoubtedly represents a milestone in the recognition of the need to tackle the invisi-
bility of women’s work. Based on empirical studies in Asia, Africa, and Latin America,
the economist illustrates how development policies have ignored Third World women
or confined them to their reproductive and domestic roles. In Africa, for instance,
although traditional agricultural systems are what she describes as “women’s farming
systems” par excellence, since the colonial period agricultural modernization poli-
cies have largely favored men over women [6]. Subsistence activities, such as unpaid
agricultural work and domestic labor, as well as employment in the informal sector of
the economy, where women are over-represented, are not only ignored by developers,
Boserup and others argue, but they are also hidden by census and national labor data
that tend to focus on formal employment [7].

After its publication, Boserup’s book became an essential reference both for the
work of academics and for the development programs that would mark the entire
United Nations (UN) Decade for women (1976-1985) under what is referred to
as the women in development (WID) approach. In line with Boserup’s work, this
perspective, articulated mostly by liberal feminists in the United States, views the
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lack of integration of women into economic development programs as a central

issue. In 1973, following feminist lobbying, the US congress adopted a bill (the Percy
amendment), which required that programs financed by Agency for International
Development (USAID) include some measures to improve women’s access to resources
and participation in economic development. In 1974, a WID Office was created within
the agency, to monitor the progress made in achieving this goal [8]. During the first
UN conference on Women in Mexico City in 1975, all member states also committed
to better integration of women in development assistance. From the mid-1970s, with
the support of bilateral and multilateral international aid agencies as well as private
foundations, and thanks to transnational feminist advocacy and lobbying activities,
WID programs to such as income-generating and microcredit projects designed to
enhance the productive role of women flourished in Africa, as in other parts of the
Global South [9]. The recognition of the need to make women’s work more visible in
labor force statistics and gross domestic product (GDP) also started to strengthen
among international agencies, non-governmental organizations (NGOs), and
governments. In 1980, the Program of Action adopted at the 2nd World Conference
on Women in Copenhagen made the collection of disaggregated statistics and the
development of databases about women one of its objectives. The WID Office started
to sponsor time-use data collections that recorded detailed information on all activi-
ties carried out by individuals in a specific period, to document the extent of women’s
unpaid household work [10]. The International Research and Training Institute for
the Advancement of Women (INSTRAW), created in 1976 after the Mexico confer-
ence, and the Statistical Office of the UN Secretariat also played a key role in promot-
ing national statistics on women’s work [11]. As pointed out by Goetz [7], generating
and analyzing data on women, including women’s economic activities, was “one of
the main objectives, and an enduring success, of the UN Decade for Women.” In the
context of rising concerns about rapid population growth in the Third World, demog-
raphers were also interested in exploring the relationships between women’s labor
force participation and fertility at that time [12]. The World Fertility Surveys (WFSs)
conducted from 1974 to 1982 in 62 countries, mostly developing ones, to measure
fertility and its determinants, including a series of 17 questions on women’s employ-
ment explicitly designed to test the widespread idea that economic modernization
factors such as increased economic opportunities for women outside the home would
reduce fertility [13].

Interest in women’s economic activities gained further momentum after the world
conference on women held in Nairobi in 1985 and throughout the 1990s. The writings
of feminist scholars on the repercussions of the economic crisis and structural adjust-
ment programs (SAPs) implemented across the Global South in the 1980s and 1990s
on the living and working conditions of women have multiplied, inaugurating a new
field of research [14]. Analyses illustrate how, in cities, the increased cost of living
and rising unemployment among men forced women to multiply “survival” activi-
ties in the informal sector of the economy, particularly in Latin America and Africa
[15-17]. Across the Global South, studies show an intensification of the individual as
well as collective involvement of women in the survival of impoverished households
and communities [9, 16]. Evaluations also point out the exploitation of women’s work
induced by a globalized economy and the accelerated relocation of transnational com-
panies in the Global South [18]. In the 1990s, the new boom in female employment in
areas such as data entry and computer programming, female subcontracting, and infor-
mal work at home further attracted the attention of researchers. Overall, feminists
argue, with women increasingly bearing the burden of household survival, one has
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witnessed over the years a “feminization of responsibilities and obligations” [19]. This
“feminization of survival” extends beyond households and national borders. To cope
with poverty and unemployment and meet the increased needs of the care industry
in industrialized countries, women from East Asia, Africa, and Latin America are
migrating in increasing numbers to Western Europe, the Middle East, and North
America, to be employed in precarious and socially devalued jobs such as domestic
work, childcare, or nursing [20, 21].

This sustained academic interest in women’s work took place in a context of
progressive institutionalization of the “gender and development” (GAD) agenda,
resulting, in large part, from the extensive advocacy work of feminist activists during
the UN conferences that marked the 1990s. Rooted in the writing of socialist, post-
colonial and anti-globalization feminists, especially scholars from the Global South,
the GAD perspective criticizes the dominant WID paradigm for its narrow focus on
the provision of resources to women, its Western hegemonic view of women, and its
failure to address the fundamental and structural causes of women’s subordination
[8, 10]. Development initiatives, tenants of the GAD approach argue, should not con-
sider women in isolation from men but rather focus on transforming unequal gender
relationships. Development planners should also favor participatory approaches with
women in diverse settings defining their own needs and adopt “gender mainstream-
ing” that integrates gender in all development projects [10].

After the 4th World conference on women in Beijing in 1995, the development
industry operated a gradual shift from “women” to “gender” and promoting gen-
der equality became a stated priority for governments and international donors
and development agencies. The population field was no exception, and the 1994
International Conference on Population and Development in Cairo undoubtedly
marked a turn toward “a feminization of population and development issues” [22].
The new approach adopted at the end of the conference placed sexual and reproduc-
tive rights and the empowerment of women at the heart of population issues and
put an unprecedented emphasis on gender relations as determinants of demographic
processes [23, 24]. From the 1990s onwards, UN agencies and international donors
further encouraged the collection, production, and analysis of gender statistics
and gender-disaggregated socioeconomic indicators to monitor progress toward
gender equality. Influenced by the work of feminist scholars, especially economists,
data collection initiatives to quantitatively capture women’s nonmarket and market
work also increased greatly. In 1993, the System of National Accounts (SNA) of the
United Nations was revised to include subsistence or “primary” activities, primarily
undertaken by women, such as water fetching or firewood collection in the calcula-
tion of the GDP [25]. Initiatives to theorize and collect data on the gendered dimen-
sions of the informal economy initiated by research groups, UN agencies such as the
International Labor Organization (ILO) or the UN Economic Commission for Africa,
or advocacy networks such as Women in Informal Employment: Globalizing and
Organizing (WIEGO) also multiplied [26, 27].

Following a formal recommendation from the Beijing Platform for Action,
time-use surveys flourished in the Global South after the conference, often with the
involvement of feminist scholars [28]. At the end of the 1990s, time-use surveys at
the national level were conducted for the first time in Africa [25]. Despite a lack of
harmonization across countries and other methodological issues, these new data
have been very useful in documenting the magnitude of unpaid care work performed
by women across the world [29]. The increased availability of time-use data in the
2000s also allowed economists and family demographers in industrialized countries

178



Improving the Measurement of Women’s Work: The Contribution of Demographic Surveys...
DOI: http://dx.doi.org/10.5772/intechopen.1001330

to study trends in the division of labor within two-parent households and the
relationships between women’s unpaid care work and labor force participation in
both Western and non-Western countries [30-32]. Changes adopted in 1999 by the
DHS, an essential source of demographic data, are also emblematic of the effort to
make gender a central variable in demographic analyses [3]. In the wake of the Cairo
conference, in addition to the indirect measures of women’s status such as education
and employment, the program decided to introduce direct assessments of gender rela-
tions in the questionnaire, such as questions on women’s participation in household
decision-making, control over financial resources and attitude toward gender norms.
Since their introduction into datasets, these empowerment indicators, along with

the variables related to women’s labor force participation and earnings, have been
widely used by demographers. Empirical research on Africa, for instance, has utilized
the DHS questions on women’s work to explore the relationships between women’s
employment and fertility [33, 34], contraceptive use [35], child survival [36], or
intimate partner violence [37], to cite a few examples.

The increasing availability of data on women’s work and especially on time-use
data has also been useful for feminist activists to further advocate for the global rec-
ognition of women’s work, particularly the unpaid domestic and care types. Despite
the global feminization of the labor force, they argue, there is still a universal “male
breadwinner bias” that permeates social policies in both Western and non-Western
countries and a lack of consideration of existing gender imbalances in the distribution
of unpaid care within households. Studies have documented that regardless of their
level of participation in the labor market, and despite the increase in men’ involve-
ment in household work in several countries, globally, women are still responsible
for the majority of household chores (such as cleaning, cooking, and shopping for
groceries) and for the care of family members, including children and the elderly.
Across the world, time-use data illustrate the double burden many women bear and
its potential detrimental consequences for themselves and their children in poorer
countries [32, 38]. In recent years, women’s rights advocates have been instrumental
in putting the issue of care on the global development agenda. In 2013, in a landmark
decision, the International Conference of Labor Statisticians (ICLS) adopted a new
and broader definition of work that includes unpaid care work [29]. In 2015, “recog-
nizing and valuing unpaid care and domestic work” was defined by United Nations as
one of the Sustainable Development Goals for achieving gender equality [39].

Today, however, despite the high visibility of women’s work on the international
policy agenda and the improved availability of statistics on all dimensions of women’s
work, data gaps remain. First, nationally representative time-use data are still rare
in the Global South. Second, the tendency to only view womens activity through the
lens of labor force participation is still strong, especially in large-scale international
surveys [5, 32, 40]. Not only is unpaid care work ignored by widely used surveys, such
as the DHS or the World Bank’ Living Standards Measurement Survey (LSMS), but
they also often underestimate women’s paid activities. In fact, based on examples in
Africa, researchers demonstrate that the phrasing and administration of the work-
related questions in these two surveys prime female respondents to declare that they
do not work because they believe the economic activities they perform do not qualify
as actual work [6, 41]. Thus, informal, episodic, and seasonal economic activities
or work combined with unpaid household duties carried out by women in several
countries remain hidden by the male bias prevailing in the framing of work questions
in large demographic or economic surveys. Too often, critics argue, women’s labor
force participation is treated in isolation from their responsibilities within the family,
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while market and nonmarket activities should be viewed as a continuum rather than
a dichotomy [6, 41]. In the same vein, data on women’s activity and responsibilities
within formal or informal associations and organizations at the community level also
referred to as “community managing work” [9] or “collective provisioning work”
[42], are rarely considered or measured.

3. Capturing women’s work: the contribution of early demographic
surveys in francophone West Africa

Women paid and unpaid work and the gender division of labor within urban
households in francophone West Africa have received a fair amount of attention from
family demographers in the last decade. Mirroring global trends, the origin of this
interest can be traced to the 1970s. While women’s work was not the focus of early
empirical demographic research in West Africa, several population surveys conducted
at that time helped document women’s activities in the region and their interrelation-
ships with demographic processes, such as migration or fertility. This was the case of
Hoe and Wage, an ambitious research project initiated in 1973 by Gregory and Piché
at the Department of Demography at the University of Montreal in collaboration with
the Volta Center for Scientific Research. The purpose of the project was to trace the
history of national and international circular labor migration in Burkina Faso from
1900 to 1973. To do so, the project used a unique national migration survey conducted
in 1974-1975 that collected retrospective data on mobility among a nationally repre-
sentative sample of men and women, along with information on migrants’ economic
activity at their destination [43]. Documenting for the first time the colonial and early
postindependence migration history of Burkinabé women, the analyses show the role
played by female migration within family networks and confirm the importance of
women’s domestic and agricultural labor in sustaining rural households’ production.
From a methodological point of view, the experience of the national migration survey
also points out the difficulties in collecting data on women’s activities and especially
when attempting to “draw a line between household work and agricultural work”
in rural Burkina Faso [43]. From a conceptual point of view, the empirical results
provided strong support for the idea that demographic behaviors in rural Africa,
such as circular migration or high fertility, need to be studied within the context of a
familial/domestic mode of production, that is, in connection with household strate-
gies, to draw resources from both the agricultural subsistence economy for women
and the capitalist market economy for men to ensure household social reproduction
[44]. Thus, according to this view, women’s work in West Africa must also be analyzed
as part of the “household’s strategies of social reproduction,” rather than as a factor of
modernization and vector of ideational change [13].

Throughout the 1970s and 1980s, several other demographers stressed the crucial
role played not only by domestic modes of production, including women’s responsi-
bilities in subsistence production, but also cultural and social factors, such as family
and kinship structures, as well as conjugal relationships, in explaining persistent high
fertility and the failure of family planning programs in rural West Africa [45-47]. As
elsewhere, feminist scholars also increasingly pointed out the necessity of taking into
account women’s subordination and unequal access to production resources, as well
as intra-household power relationships, when considering household reproductive
strategies in rural Africa [48]. The adoption of these macrostructural or “institu-
tional” approaches [49] to fertility in rural West Africa had some methodological
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implications. It meant moving away from large-scale standardized demographic data,
such as the WFS or the DHS, to favor case studies, combining small-scale surveys and
ethnographic data from in-depth field works to situate fertility behaviors within their
relevant social, economic, and cultural contexts [50]. The work carried out by French
demographers such as Thérése Locoh, André Quesnels or Patrice Vimard in rural
societies in Southeastern Togo and Southwestern Céte d’Ivoire provides examples of
such focused fieldwork approaches [45, 51].

If these early demographic surveys on migration and fertility provided some
valuable insights into women’s subsistence work and the sexual division of labor within
rural households in francophone West Africa, the development of retrospective longi-
tudinal surveys starting in the 1990s was an important milestone in capturing women’s
work in the region. From 1989 onwards, as part of collaborative research projects
between French-speaking research institutes and demography departments in Africa,
France, and Québec, numerous biographical or event history surveys were performed
in West Africa, both in capital cities and at the national level [52]. The first series of
collections of life history was carried out in francophone African cities, including
Bamako in 1992, Abidjan in 1996, Yaoundé in 1996, Antananarivo in 1998, Lomé in
2000, and again in Dakar in 2001 [53]. In Dakar and Lomé, individual interviews and
focus group discussions were also conducted in addition to the life course surveys
[54]. To this list of the first series of urban surveys should be added two surveys with
national coverage administered in 2000, one in Burkina Faso [55] and one in Mali [56],
as well as a survey targeting youth and young adults in Ouagadougou in 2010 [57].

In a context of growing rural out-migration and rising poverty due to the economic
recession, the adoption of structural adjustment programs, and the 1994 devaluation
of the Financial Community of Africa (CFA) franc, the overall purpose of the first
wave of surveys was to evaluate the impact of the worsening living conditions on the
urban integration of rural migrants, as well as on the demographic behaviors and
coping strategies of individual city-dwellers and urban families. Even if the focus of
the survey differed from one study to the next, the biographical questionnaires used
retraced key events in at least three spheres of their respondents’ lives: residence/
housing, education/employment, and family (union/birth). Prior to completing these
survey questions, interviewers generally utilized an “Ageven form” [58], a life history
calendar organized in three columns to chronologically report the main events in the
three spheres of respondents’ lives and the dates on which these events occurred,
in Ref. to each other. In all these retrospective longitudinal surveys, the section of
the questionnaire devoted to the occupational history of men and women collected
detailed information on each period of paid and unpaid labor market participation
from age 12 or six (depending on the survey) to the date of the survey. Information
on respondents’ market work included questions related to the sector of activity, the
occupational status (e.g., self-employed, employee, or unpaid family helper), whether
the work was occasional or not, the form of payment, the link with the employer, and
the level of formality of the job (written contract/pay slip or not).

Thus, the analyses of these event history data have not only made a particularly
significant contribution to the study of migration and urban integration in West
Africa, but they have also contributed to making several aspects of women’s labor
force participation in West African cities visible. First, data collected among different
generations of city-dwellers show that the deteriorating economic conditions, men’s
unemployment, and increased poverty, especially during the 1990s, have pushed
women to intensify and multiply their economic activities in the informal sector
economy [59, 60]. Qualitative data collected in Dakar and Lomé further suggest that
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the growing contribution of women to household income often extends well beyond
the simple additional contribution to small daily expenses [54]. The work and educa-
tional survey histories of urban men and women also reveal striking gender inequali-
ties in the labor market. In Dakar, Yaoundé, Antananarivo, and Ouagadougou, women
of all generations are still significantly more likely than men to be self-employed

or perform family work in the more unstable and less profitable subsector of the
informal economy [59, 61-63]. The life histories of city-dwellers in francophone
West Africa were also very useful in documenting differences over time in the timing
and patterns of the transition to market work by old and young generations, as well
as among subgroups of adolescent girls and women, especially according to their
socioeconomic origins and their migration history [64].

One of the strengths of life history data is the ability to analyze interactions
between different spheres of respondents’ lives over time. Some interesting results
on the interaction between women’s employment and demographic events, such
as marriage or childbearing, emerge from the analysis of the life course data. In
Ouagadougou, for example, the results show that access to employment income seems
to make the social and economic imperative of marriage less pressing for young urban
women, at least in the short term, and young working women tend to delay their
first union [65]. Marital life is also not incompatible with the pursuit of professional
activity in Sahelian cities and many women in Ouagadougou [64] and Dakar [54] bal-
ance family and paid employment. In Lomé, where the economic activity of women
has always been socially valued, this reconciliation is nothing new. Single women are
heavily involved in the job market, particularly in informal petty trade, and marriage
only interrupts this activity briefly [66]. As for the women working as employees in
the formal sector of the economy in the Togolese capital, data suggested that they
tend to space out their pregnancies to remain in employment [67].

By the mid-2000s, data from demographic event history surveys had helped docu-
ment women’s changing experience of labor force participation in francophone West
Africa and explore the potential interactions between occupational history and marital
and childbearing trajectories. Although the work module of these surveys was better
suited to capturing informal, episodic, and seasonal economic activities, compared to
large-scale surveys, such as the DHS, it still focused on women’s labor force participa-
tion and treated employment in isolation from unpaid care and household work and
responsibilities, rather than conceptualizing it as a continuum. Education surveys
focusing on children and adolescents contributed to showing the disproportional share
of domestic chores performed by schoolgirls compared to schoolboys in urban West
African households, and how this heavy domestic workload, including daily tasks such
as water fetching, house cleaning, and cooking, negatively impacts their schooling
trajectories [68]. As in other parts of the world, time use and ethnographic data also
increasingly illustrate the heavy double burden carried by working women in franco-
phone African cities, even among educated ones working in the formal sector of the
urban economy [69]. The 1-2-3 employment surveys series conducted in 2001/2002
in seven economic capitals in francophone West Africa, for instance, included an
additional time-use module where, based on an activity list, household members were
asked to recall the weekly time spent on selected activities, including domestic work
and caring for children, gathering wood, fetching water and shopping, working in
main and second jobs, providing voluntary community services, and studying. The
results demonstrate that, unlike in other regions of the world, women in West African
cities do not “specialize” in domestic activities while their husbands work for pay, but
instead participate in both market and domestic work. In fact, women in francophone
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African cities account for a significant percentage of household hours spent working
in the labor market (40% on average) while undertaking the very large majority of the
household domestic work at the same time [69].

4. Women’s unpaid household and care work and contributions: the focus
of recent surveys in francophone West Africa

Building on the efforts of employment surveys to produce data on the intra-house-
hold division of labor in the region, from 2012 to 2022, three collaborative demo-
graphic research projects were developed in four francophone West African capitals,
including Cotonou, Lomé, Ouagadougou, and Dakar. While the focus and the format
of these projects slightly differed, all three of them were interested in capturing
both women’s market and nonmarket work and responsibilities within the context
of households’ gender relationships, family dynamics, and domestic organization.
The objectives were also to assess women’s strategies for combining market work and
domestic and care responsibilities and produce quantitative measures of women’s cur-
rent contributions to family well-being. The first of these projects was a comparative
multidisciplinary research program initiated in 2012 by the French Laboratoire popu-
lation, environnement et développement (LPED) in collaboration with four West
African demographic institutions'. The data collected combined qualitative interviews
and quantitative data from a survey entitled “Activité économique, partage des ressources
et prise en charge des dépenses au sein des Ménages urbains” (AEMU), conducted in
three West African cities (Cotonou, Lomé and Ouagadougou). The survey included a
household questionnaire as well as an individual one administered to both men and
women in each city. The second survey, “Enquéte Femmes et Organisation Travail —
Famille a Dakar” (FORTE) was performed in Dakar in 2018, as part of a larger
collaborative research program.” FORTE’s objectives and structure were very similar
to those of AEMU, with a focus on highly educated women. Initiated by the University
of Montreal and two African research institutes®, the last of the three surveys was a
longitudinal retrospective survey, entitled “Travail au Féminin” (TAF), which was
carried out in Ouagadougou in 2019/2020 and in Lomé in 2021/2022. The purpose of
the AEMU, FORTE, and TAF surveys was not only to examine the intra-household
division of labor but also to explore the interrelationships between women’s work
(both market and domestic) and family structure and dynamics. Thus, in addition to
the modules on work and the household division of labor, each survey questionnaire
includes questions on union and marriage, in addition to childbearing behaviors,
as well as the sociodemographic characteristics of households and individuals (the

! The research was funded by the French National Research Agency (ANR-10-SUDS-005-01). The scien-
tific partners included the Laboratoire population, environnement et développement (LPED), a research
laboratory from the French Institut de Recherche pour le Développement (IRD), the Center of Formation
and Research in Population (CEFORP), Abomey-Calavi University in Cotonou (Bénin), the Demographic
Research Unit (URD), University of Lomé (Togo), and the Higher Institute of Population Sciences (ISSP),
Joseph Ki Zerbo University, Ouagadougou (Burkina Faso).

% The project, funded by French National Research Agency (ANR - young researcher program), was devel-
oped by IRD in collaboration with the Senegalese National Statistics and Demography Agency (INSD).

3 TAF is a collaborative project between the Department of Sociology at the University of Montreal, ISSP
in Ouagadougou (Burkina Faso) and URD in Lomé (Togo), funded by the Canadian Social Sciences and
Humanities Research Council (SSHRC).
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Sphere of work/responsibilities

Selected dimensions measured

Market work

Type and sector of activity

Occupational status and category, relationship to employer, employer
type

Level of formalization and protection of job (registered, account
keeping, pay slip, formal contract)

Job quality: level, type, and regularity of income, public/private
insurance, retirement funds, social security, promotion

Work location, commuting time and means of transport to work, job-
related monthly travels

Level of job satisfaction

Household domestic and care
work

Household chores (meal preparation, household repairs, cleaning,
washing dishes, doing laundry, fetching water, gardening)

Childcare (taking children to school and picking them up, showering
and bathing them, supervision of homework, care when sick)

Help with domestic chores and/or childcare services and use of domestic
and or childcare services
Recruitment, management, and working conditions of domestic staff

Provision of advice/mediation in case of family or community conflicts

Perceived difficulties in combining market economic activities and
domestic responsibilities (most draining domestic chores, feeling of
stress or exhaustion associated with workload)

Voluntary collective/community
work

Participation in formal and informal associations/groups/organizations
(professional, neighborhood, community, religious, rotating saving and
credits associations): average weekly time spent, responsibilities within

the association

Contribution to household
expenses and family support

Recurrent household expenses: water, electricity, gas, coal, rent, food,
health costs, daily travel costs, school fees, children’s clothing and health
expenses, professional services (maid, waste collection service, others)

Major household expenses: furniture, car, motorbike, piece of land,
house construction, household appliances

Contributions to expenses related to community/extended family events
(marriages, baptisms, religious celebrations)

Financial support to elderly parents, in-laws, siblings, cousins, adult
children, and other relatives

Table 1.

Selected dimensions of women’s work measured by the AEMU, FORTE, and TAF questionnaires.

woman and her husband/partner). Table 1 presents selected dimensions considered
and measured by AEMU, FORTE, and TAF to capture women’s work and responsi-
bilities outside and within their households, as well as their contributions to family

well-being.

In all three questionnaires, the section on individual market work (both paid
and unpaid) is more detailed than the typical occupational section used in previous
demographic surveys in francophone West African cities. Besides questions regard-
ing activity type, occupational status, and category, several questions were asked to
assess the level of informality of job and sector of employment, as well as job quality
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(level and regularity of earnings, health insurance, social security, and promotion for
formal employees). Information regarding job location, commuting time, and means
of transport to work as well as job-related monthly travel was also collected. The TAF
questionnaire also included a subjective question on job satisfaction. To assess the
division of labor within the household and the extent of women’s unpaid domestic
and care work, the three questionnaires used activity list questions that have been
proven superior to keyword questions in measuring women’s work [41]. The first
activity list refers to household chores, such as cleaning, preparing meals, washing
dishes, doing laundry, grocery shopping, water fetching, gardening, and household
repairs. The AEMU household questionnaire recorded who in the household was usu-
ally responsible for each activity. In the TAF individual questionnaire, for each chore
listed, the female respondent was asked whether she had done the chore the previous
week, and if yes, how many hours she spent doing it, and if not, who was mainly
responsible for it. The second list discussed childcare for children under 12 residing
in the household and included activities such as taking children to school and collect-
ing them, supervising their homework, and showering and bathing them, as well as
taking care of them when sick. The surveys also tried to capture whether women were
helped in their domestic and care work. In the FORTE survey, specific questions were
asked about the recruitment and payment of domestic workers as well as about their
working conditions. In the TAF survey, for each activity women were involved in,
they were asked whether someone else was also responsible for the activity, and if yes,
who that person was. All questionnaires inquired about the use of paid domestic and
childcare services.

Additionally, women interviewed in the TAF survey in Ouagadougou and Lomé
were asked how often they were consulted for advice within the family or com-
munity and for mediation in case of family conflicts. They were also questioned on
the potential difficulties they faced in combining economic activities and domestic
responsibilities and whether they ever felt any stress or exhaustion associated with
the workload outside or at home. Besides market and household work, the TAF survey
also tried to capture women’s community work and responsibilities. The question-
naire included a module on the respondent’s history of involvement in voluntary
associations or groups since age 15, with questions to estimate the level of women’s
involvement in each association (time spent, type of responsibilities). Each survey,
through its individual or household questionnaire, also measured women’ contribu-
tion to household expenses, distinguishing between recurrent ones (food, water,
and rent, as well as energy bills, health costs, daily travel costs, school fees, children’s
clothing and health expenses and professional services for cleaning, waste manage-
ment or other chores) and major household expenses (furniture, car, motorbike,
piece of land, house construction and household appliances). Women’s financial
contribution outside the household was also estimated with questions regarding their
yearly participation in expenses related to community/extended family events (mar-
riages, baptisms, and religious celebrations), as well as the level of financial support
they provided to immediate and extended family members.

Although these survey data, especially the most recent ones, have not yet been
fully explored, the first analyses provide valuable insight into women’s work. First,
data confirm the high female labor force participation in francophone West African
cities, with working women generally self-employed in the informal sector of the
economy (in petty trade, for most of them), declaring rather low incomes [70]. Data
further show that however modest it may be, women’s income allows them to partici-
pate in a substantial way in the payment of household expenses and in meeting basic
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household consumption needs [71, 72]. In Cotonou, Ouagadougou and Lomé, food,
water, coal (or gas), medical care for children and school fees were expenditure items
that women declared that they paid on a regular basis, fully or partially. Data also
confirm that men in the four cities are still performing very few domestic chores. In
Dakar and Lomé, the core of domestic work, including time-consuming, repetitive,
and tedious chores (preparing meals, washing dishes, doing laundry, and cleaning),
remains almost exclusively female work, and men’s involvement is often limited to
children’s educational support (the supervision of homework or driving children to
school) [73]. Despite some timid transformations among the younger generation of
highly educated men, the division of labor between women and men within house-
holds overall remains highly unbalanced [71, 74]. Furthermore, AEMU data demon-
strate that in Cotonou and Lomé, when controlling for the generation the men belong
to, the husband’s involvement in household work tends to further decrease over the
couple’ life cycle, as the pressure to care for young children diminishes [75]. In these
two cities, men’s participation in domestic work, particularly in the preparation

of meals, depends on their professional activity. In Ouagadougou, qualitative data
suggest domestic help has become scarce and the day of active women, who gener-
ally “resigned themselves” to the lack of involvement of their husbands in household
domestic and care work, is a real “obstacle course” [71]. In fact, more than a third of
economically active women interviewed by the TAF survey in Ouagadougou (36%)
and more than a quarter (26%) of their counterparts in Lomé declared feeling “often”
or “very often” depleted by their daily workload. In Cotonou, qualitative data further
posits that women’s ability to withstand the stress of combining market work and
household responsibilities depends on their educational and financial capital as well
as their ability to mobilize a social network. Some of the more privileged women may
even choose to divorce to pursue their professional ambitions [76].

Despite the contribution of recent data collection in West African cities in improv-
ing the measurement of women’s work and responsibilities, some important work
dimensions are still missing from family demography surveys in the region. First,
the measurement of women’s care of family members should be expanded beyond
childcare to include indicators of women’ involvement in the care of elderly parents,
as well as relatives who are ill or living with disabilities. Indicators should measure
the provision of regular care to any vulnerable person, with or without family ties.
Second, capturing the extent of women’s emotional workload associated with the
daily management of family responsibilities, as well as the physical and psychologi-
cal consequences of the heavy burden of paid and unpaid work both for women and
their families require further attention. Third, as revealed by the recent COVID-19
crisis, women’s work and care can be crucial to the survival of the family in times of
emergency. Survey data on women’s individual and collective activities to cope with a
health crisis or environmental disasters such as drought episodes, inflow of environ-
mental refugees, sudden depletion of natural resources, disease outbreaks, or more
generally, to deal with family traumatic events (death, illness, accident, and employ-
ment loss) could also be useful in documenting women’s contribution to family and
community survival in time of hardships. Finally, the potential impact of the expo-
nential growth in the use of information and communication technologies (ICTs)
over the last decades in Africa on women’s work, needs further investigation. Survey
data on ICT use, especially through mobile phones, along with indicators of paid and
unpaid work could help assess the impact of ICTs not only on women’ labor force
participation but also on domestic and care responsibilities, including “kin work” at
home and abroad [77], as well as community and social activities.
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5. Conclusions

Since the 1970s, feminist scholars and activists have constantly pointed out the
need to recognize and tackle the mismeasurement of women’ activities and the
underestimation of their contribution to family well-being and economic develop-
ment. From their early research on women’ agricultural subsistence activities,
domestic labor, and informal sector work around the world, as well as the damaging
effects of colonial and post-colonial agricultural policies, to the examinations of local,
national, and global survival strategies developed by women in the context of the
1980s and 1990s economic crisis and neoliberal reforms, and the recent analysis of
persisting gender inequality in household and unpaid care work, feminist scholars,
especially economists, have tried to make all aspects of women’s work visible. Their
longstanding efforts have been instrumental in promoting the collection and analysis
of time-use data, in enhancing female work indicators in employment surveys, and in
revising international guidelines to progressively include women’s nonmarket work
in national accounts and official statistics. Over the last five decades, demographers
have also been interested in capturing women’s work and exploring the interactions
between work and demographic processes. In francophone West Africa, for instance,
throughout the 1970s and 1980s, several demographers, based on focused case
studies, stressed the crucial role played by domestic modes of production, including
women’s responsibility in subsistence production, in explaining gendered patterns
of migration or persistent high fertility. From the 1990s onwards, the adoption of the
life course approach by numerous collaborative research teams, and the production
of event history survey data in francophone West Africa, was another milestone in
the analysis of women’s work in the region. The retrospective occupational, residen-
tial, and familial history data collected by these surveys uniquely documented the
changing employment experience of generations of women, the persisting gender
inequalities on the urban labor market, and the heterogeneity of work experiences
among sub-groups of female city-dwellers. They have also allowed for exploring the
interactions between women’s employment and demographic events, such as marriage
or childbearing, over time. Despite these contributions, however, these survey data,
like most data on the topic in and outside Africa, still focus on women’s market work
and treat the labor force participation of women in isolation from their responsibili-
ties within the family. Recent demographic surveys conducted in francophone West
Africa have attempted to fill these data gaps and have collected, in addition to classic
demographic data on family dynamics, statistics on women’s market work, nonmarket
domestic and care responsibilities, and community activities as well as their current
contributions to household expenses and family support.

These new data provide promising analysis opportunities that could help inform
the design and implementation of policies and programs promoting women’s work in
the region. In fact, today, the promotion of “decent work” is at the top of the agenda
for African governments, as well as regional and international development institu-
tions. Female entrepreneurship, in particular, occupies a prominent place in the
narrative of Africa’s future. In a “smart economics” approach to women’s work, which
sees investing in women essentially as a way to spur economic growth, initiatives
encouraging women’s entrepreneurship that has flourished on the continent in the last
decade have focused on the provision of technical training or finance to help women
develop their businesses. They tend to ignore crucial structural issues, such as the
unequal division of labor and power relationships within households, that contribute
to the reproduction of gender inequalities, including inequalities in the labor market.
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In such a context, the production, analysis, and diffusion by feminist scholars, includ-
ing demographers, of both qualitative and quantitative data on all aspects of women’s
work, including unpaid care and household responsibilities, remain as critical today
as they were 50 years ago.
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Chapter 10

Perspective Chapter: Foreign
Residents Providing Eldercare
in Japan — Government Data and
Their Limitations

Deborah J. Milly

Abstract

How many foreign residents in Japan are caring for Japanese senior citizens? What
trends will likely characterize reliance on foreign residents for caregiving? Japan leads
the world in its proportion of seniors, but many other countries are following a simi-
lar path. The visa system and the care industry in Japan are highly institutionalized
and diverse, posing challenges for assessing the extent of foreign residents’ contribu-
tion to care. Scholars, policy professionals, and those advising potential migrants
from other countries should recognize the pros and cons of the major government
data sources and not rely on just one source. This chapter provides guidance on these
sources and suggestions for using them effectively. It further highlights that, given
recent access to new visa options, employers are opting for workers with more skills
and the possibility of remaining in Japan for a longer period of time.

Keywords: Japan, aging society, eldercare, care workers, migration, administrative data

1. Introduction

How many foreign residents in Japan are caring for Japanese senior citizens?
Answering this question is not straightforward, even though Japanese policy discussion
has focused on the need for foreign migrants to take up some of this role. Among the
many challenges population-aging brings across countries, the demand for eldercare,
especially for the old-old population over 80 years old, is a major one. Japan is not
alone: many countries in both the industrialized and industrializing world can expect
the portion of their population over 65 years old to increase. As of 2021, persons 65 and
older made up 30% of Japan’s population, compared to 24% in Italy and between 22%
and 23% in several other countries, including Finland, Portugal, Bulgaria, and Greece.
By 2050, China, the Republic of Korea (South Korea), Japan, Italy, and Spain are all
projected to have aged populations of over 35%, with China surpassing 40% [1].

The demand for care for older citizens collides with realities of a shrinking labor
force in which tightened competition for labor across sectors contributes further
to the difficulty of securing care providers. Despite technological innovations to
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improve working conditions and somewhat reduce the need for care industry staff,
and even if wages can be raised for underpaid care workers, labor market conditions
work against such efforts. More attractive forms of employment are increasingly
available for persons who otherwise might choose to be care workers. Some coun-
tries have already made a practice of relying on foreign-born care workers to take

up needed caregiving, but patterns of migration and the institutional contexts of
care provision vary across countries, affecting opportunities for migrating and the
methods for estimating how many foreign migrants are providing care labor.

The Japanese case highlights the significance of the institutional contexts of care pro-
vision and visa systems for the data available. In some countries, lack of documentation
status and a largely informal labor sector for domestic work can obstruct data-gathering
efforts. But even when administrative data are available, administrative purposes do not
necessarily align with the goals of researchers who might want to use those data. This
article addresses recent patterns of foreign residents in Japan providing “care work,”
including migrants whose migration status recognizes their care work employment and
those persons whose residence status makes no distinction as to their employment. The
article explains the hazards of using Japanese data sources, as they often are partial and
tend to underrepresent care workers among certain categories of foreign migrants. The
main intent here is to provide some guidance to researchers and policy experts from out-
side Japan concerning the types of administrative data available and what they contribute
for understanding the extent to which foreign migrants in Japan are coming to occupy
a position in providing care, mainly for those sixty-five and older. Disparate groups of
foreign residents in the country under different visa conditions are working in a largely
formal care industry. Different agencies gather data to suit their purposes, producing
inconsistencies despite some overlap. By referring to multiple data sources, it becomes
clear that employers prefer workers with more training and who can work fulltime and
with visas that in future may allow them to remain longer-term in Japan.

This chapter proceeds as follows. It first provides critical context as to how the
term “care work” is linked to formal institutions and explains the variety of visa
statuses through which foreign migrants may end up performing care. It then intro-
duces the method and justification for examining administrative data. It proceeds
to compare the major types of relevant government data in Japan, focusing on their
usefulness, the hazards of relying on one data source alone, and putting the numbers
into the bigger context of the care labor market. The concluding discussion addresses
which data, when used together, may be useful for answering which questions.

2. Context
2.1 Long-term care as an industry

When speaking about “care work” and “care work migration” with respect to Japan,
it is critical to understand three points. First, the Long-term Care Insurance (LTCI)
program, passed into legislation in 1997 and implemented in 2000, frames and defines
the general use of the term “care” (kaigo). Second, “care work” and categories of care
worker are defined through both the same public insurance system and through legis-
lation that specifies the credential of Certified Welfare Worker (CWW) and Certified
Care Worker (CCW) and requirements for other types of care workers. Third, child-
care is separate from this system and informal live-in domestic care is not the norm
in Japan. This means that the country differs from countries that either provide a
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formal possibility of live-in domestic care work to foreign migrants or that rely on the
informal sector and possibly on undocumented foreign migrants to provide care to
individual households. Instead, speaking of “care work” involves a formal care labor
market and a sprawling set of institutions in the care industry that have grown up to
meet demands for a variety of forms of care and differing degrees of need for care.

Although the care industry has burgeoned and includes many different types of
enterprises, many of which are owned and run by the same management, typically
in surveys of employers about care workers some of the main categories addressed
are: home-visit care worker, general “care worker,” certified care worker, nurse, care
manager, nutritionist, physical therapist, and occupational therapist. Among these
groups, however, the general term care worker (kaigo shokuin) may variously apply
to home-visit care workers, certified care workers, and entry-level care workers;
these workers are often the focus of discussion about difficulties in hiring and retain-
ing staff and problems of low wages. Certified Care Worker (CCW) is a credential
obtained through several routes, including by graduating from some type of higher
education program (such as a two-year vocational program in care work or a college-
level program for social welfare training). In the past, graduates of two-year care
training programs were exempt from passing the national certification exam, but
the requirements are currently in transition such that from 2027 all graduates will
be required to pass the national exam [2]. This matters currently for international
student graduates who have been able to delay passing the exam and continue work-
ing for an additional five years.

Entry-level care workers, however, can work after a basic set of training, often
provided by the employer or a local government. They can be found in residential
facilities and working for providers of in-home visits for specified services. Such
services do not require workers to contract with individual families or live with them.
A key problem among entry-level care workers is that not only is the pay very low, but
workers in these positions have themselves been aging. In 2021, 45% of employers in a
large-scale survey reported employing workers 65 or older as “care workers” and 34%
as home-visit caregivers [3].

2.2 The care labor supply and foreign migrants

The number of care workers has steadily grown to meet the needs of the aging
population since the implementation of long-term care insurance, and officials
expect that number continue to grow (see Figures 1 and 2). As of 2017, the Ministry
of Health, Labor, and Welfare (MHLW) estimated that Japan would need 380,000
additional care workers by 2025 [4]. In 2021, the MHLW estimated that by 2040
an additional 690,000 care workers would be needed over the current levels [5]. In
the meantime, government efforts to encourage technological improvements have
expanded, measures to promote employment of Japanese workers have continued,
and the immigration control system has been modified to enable foreign migrants to
work as care workers through a variety of routes.

Even before Shinzo Abe became prime minister for a second time in 2012 and
embarked on wide-ranging reforms, including labor migration reforms, portions of
the long-term care industry were advocating changes. Under Abe’s administration,
several adjustments to the overall labor migration options, and some specific to care
workers, created more options for care businesses to employ foreign care workers.

The visa options that allow for care work migration have increased, as has the number
of care-providing migrants. Visa statuses not designed to allow “care work migration”
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Increase of Demand for Care Workers 2000-2019
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Figure 1.
Increase of demand for Care Workers in Japan, 2000-2019. Source: [6]. Note: The LTCI provides for certifying the
level of care needed for individuals as assessed by local care managers.
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Figure 2.
Estimate of future demand for care workers above the 2019 level. Source: [7].

as such but that enable migrants to work as care workers include status visas and those
of others who are eligible to work part-time with a visa for a different purpose. Persons
holding status visas may be permanent residents, long-term residents (teijiisha) who are
mainly those with documented family ties to Japanese citizens, and spouses and children
of Japanese citizens or permanent residents. Because they hold status visas, their access
to employment is not restricted by immigration regulations. International students and
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spouses of foreign residents on certain other visas are also eligible to work, usually up

to 28 hours per week, provided they receive permission from the Immigration Services
Agency (ISA). Through Economic Partnership Agreements (EPA) with the Philippines,
Indonesia, and Vietnam, apprentices to work as CCWs (and nurses as well) have received
avisa for Designated Activities (a catch-all visa applied to multiple circumstances) for
study and on-the-job training to become CCWs and to remain in Japan to work as CCWs
if they pass the certification exam. Very recently, in 2020, the Ministry of Justice issued

a change in regulations to allow EPA care workers entering with nursing credentials in
hand to obtain a separate Care Work visa (below), but the implementation is only begin-
ning to take place [8].

Some visa categories specifically for employment incorporate care work as one
occupational option. These include visas for workers in the Technical Intern Training
Program (TITP), a work-intern system, which was amended in 2017 to incorporate
basic care work; a visa specifically for Care Work (kaigo) intended for those who have
a Japanese CCW credential; and the status of Specified Skilled Worker (SSW), an
employment visa that was approved in 2018 and in the implementation stages in 2019
just before the Covid-19 pandemic began. The TITP is based on agreements between
Japan and currently 13 countries in the Asia-Pacific region (3 other countries have yet
to ratify the agreements). It has existed since 1993 but care work was only included in
2017 and requires that entrants meet a language test [9]. The SSW program was cre-
ated to enable qualified workers who have worked in the TITP for at least three years
to transfer to this employment visa, which is still temporary for up to five years. It
also allows those who can pass required standards to be hired directly without passing
through the TITP. The SSW was designed to apply to fourteen occupational categories
in which there is a severe shortage of workers; each industry creates its own language
and skill requirements. Tests for care work and language skills were begun in 2019, in
Japan and in other countries, before the Covid-19 pandemic put a temporary stop to
migration for work and study. As with the TITP, the SSW program is based on bilat-
eral agreements between Japan and specific Asian countries, currently twelve, and
another three countries with which negotiations are ongoing [10]. Although the visas
for technical intern and for specified skilled worker do not indicate the occupational
field, other data provide more specific data for those working in care work.

The Covid-19 pandemic understandably affected migration and mobility to Japan
for a variety of purposes, but it also affected domestic labor conditions, including
the conditions of migrants in Japan who lost jobs or whose visas may have expired
yet could not leave the country. Several ad hoc measures were taken and then further
extended as the pandemic continued. Some of the major changes included allowing
TITP workers to change employers in the same occupational sector, allowing TITP
workers to change to SSW status if employment was found and if they could qualify,
and allowing others who found work to remain with a visa for Designated Activities
[11]. Health and welfare sector employers continued to need workers, and both
Japanese and foreign workers were encouraged to seek work in the care industry. For
purposes here, data are presented for 2019 before the pandemic and, as available, for
2021 or 2022, after conditions had begun to improve.

3. Method and justification

Administrative data are a potentially important resource for researchers, but they
pose obstacles that vary by the research purpose [12-15]. One fundamental challenge
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is that administrative agencies in the same country often differ in how they gather
related data to suit their policy purposes. For researchers, access to data is not just
about having the data but includes finding ways to interpret and possibly merge data
gathered by different agencies to make them applicable to research questions [16].

A first step in using Japanese administrative data is to grasp the scope and data-
gathering methods used by agencies to recognize the source of the data, how data
overlap across agencies, and how they are inconsistent as to whom or what they
include or exclude. This chapter considers data that reflect the care-provision roles
of migrants formally in Japan as care workers as well as of other foreign residents. It
focuses on two main forms of government data—those compiled by the Ministry of
Justice’s Immigration Services Agency and related agencies and those compiled by
the Ministry of Health, Labor, and Welfare (MHLW) on the employment of foreign
residents. In addition, it examines other data sources that give further context for
interpreting immigration and employment data. Each type of data omits different
categories of foreign care workers, and each depends on a different type of reporting.
Immigration-related data arise from border control administrative processes whereas
MHLW data use an employer-reporting system. A simple comparison of these data
highlights why considering multiple data sources is important for grasping the extent
of Japanese reliance on foreign care workers even if the portion of businesses employ-
ing them remains modest.

4. What the data tell us
4.1 Data on visas and approved plans for TITP workers

If one looks simply at visa data, it is quite difficult to grasp how many foreign
residents are performing care work in Japan. Table 1 presents data for 2019 and 2022
using Immigration Services Agency and related sources. The Ministry of Justice
makes available the number of those staying in Japan according to visa categories, but
not all categories are explicitly limited to care workers.

Persons with status visas accounted for about 51% of all foreign residents in Japan
in 2019, but in 2021, given the reduced migration to Japan due to the pandemic, they
made up 54.8% [20, 21]. This is a substantial number whose visas tell us nothing about
their employment and the same is true of international students, the large majority
of whom work. Those with visas for Care Work (also referred to as nursing care by
ISA) are a small group, but their numbers are increasing. The visa data for Designated
Activities are broken down by purpose, so EPA workers’ visa data are clear, but
care workers and nurses are lumped together. For the SSW program workers, the
Immigration Services Agency does currently provide data on its website for the SSW
program broken down by occupation, but these specific data are not included in the
semi-annual data regularly posted in the government’s statistical portal (see Table 1
sources for details). For TITP interns, visa status data alone tell us nothing about the
occupational sector in which they are working, but the organization responsible for
managing the TITP (Organization for Technical Intern Training) publishes annual
data on the number of approved plans for interns for the year, as indicated on Table 1
[19]. In short, only a few visa categories clearly indicate care work is being done.

Especially given the newness of the visas for nursing care, SSW program, and
incorporation of care work into the TITP, the data in Table 1 give a snapshot of very
recent trends in Japan. Despite the pandemic and possibly because some TITP workers
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Visa Care TITP SSW Designated Total Unspecified potential
type work® Intern” (for activities sources of care workers
care (EPA only) Students Status
work d .
Only) (total) Visas
¥ (total)
2019 499 8967 0(0) 4166 (30.6) 13,632 336,915 1,481,744
(37) (65.8) (100.1)
2022 5339 8384 10,411 3721 (13.4) 27,855 260,884 1,673,696
(19.2) (30.1) (374) (100.1)

Sources: [17-19]." Official translation is “nursing care””

bys reported by OTIT as of March of the year.

‘Per ISA data. Refers to both nurse and care worker candidates.

“Indicates total number of international students. Breakdown of those receiving permission to work in care industry not
available.

Table 1.
Visa Statuses and Employment in Care Work, June 2019 and June 2022, according to Immigration Services Agency
and Organization for Technical Intern Training (OTIT).

were eligible to shift to SSW visas, the numbers of SSW care workers and Care Work
visa-holders have soared in a brief amount of time. Given the ISA data that are avail-
able, however, this picture of dependence on foreign care workers is skewed toward
those who have visas specifically for this purpose. As indicated in Table 1, holders

of other types of visas may be an important source of care workers. Other data are
needed to give us a fuller picture of both the numbers and the extent to which foreign
workers are meeting the demand for care labor.

4.2 Reporting system on the employment status of foreigners

ISA data reveal a part of the migrant care work labor force, but other types of data
do better at grasping the care workers hidden in the categories of international stu-
dent and status visas and providing a more comprehensive view. The MHLW s annual
survey, Reporting system on the employment status of foreigners (gaikokujin koyo jokyo
chosa tokode) requires all employers to report the number of foreign residents they are
employing as of October each year [22]. As seen in Table 2, although employers’ fail-
ure to report may lead to underestimates, these data have two benefits: they include
workers with international student visas and status visas and they provide data by
occupational sector. The microlevel data are not available. Although the system does
not include a narrowly-defined category of care work, it includes the general category
of Medical and Welfare services and some tables break this category further down
into medical and welfare categories. Care workers are more likely to be employed by
welfare organizations.

There is, however, a disadvantage to the results as compiled. Workers who hold
an SSW visa and those with a Care Work visa are difficult to identify, as they are
lumped together with all other professional and technically-skilled workers. This
means that those in the professional category in the medical/welfare category may be
medical doctors, radiologists, or registered nurses, or they may be SSW care workers.
However, comparing 2022 immigration data on those with Care Work or SSW visas
with those identified in the MHLW data as having professional visas suggests that
most of those identified as working in the Medical and Welfare fields by MHLW likely
hold Care Work or SSW visas (See Table 2).
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TITP Int. Design Status Prof. Total Unspecified visa
Intern Studs. Activs.? Visa Visas® categories from
Table1
Care Care Work
Work SSW
2019 3304 4046 4329 17,760 2494 31,933 499 0
(10.3) (12.7) (13.6) (55.6) (7.8) (100.0)
2022 14,063 6033 9277 25,279 16,147 70,799 5339 10,411
(19.9) (8.5) (13.1) (357) (22.8) (100.0)

Source: [22].” Designated Activities is not limited to EPA-based workers but includes other care workers with this visa;
the 2022 numbers are partially influenced by special adjustments in regulations made during the Covid-19 pandemic.
YUnlike the ISA data, the MHLW survey combines SSW workers with others with professional and highly-skilled visas.
Professional data presented here exclude mechanical engineers, international business, language teachers, marketing
specialists, etc.

Table 2.
MHLW Employer Survey on Foreign Employees in Medical and Welfare Sectors, October 2019 and October 2022.

4.3 Annual employer survey on care labor conditions

Another source of data is from the Care Work Foundation of Japan (kaigo rodo
antei sentd), a public corporation linked to the MHLW. The Care Work Foundation
conducts an annual large random-sample survey of businesses in the care industry,
the Care Work Conditions Survey (kaigo rodo jittai chosa) [23]. Employers respond
to one part of the survey and individual employers select a small number of workers
to fill out the survey, making the care workers’ survey portion less representative.
The survey is sent to about 18,000 firms, with a response rate usually of about 50%.
Because the survey has been administered annually since 2003, albeit with some
changes in questions, it is possible to track employer perspectives on employment
conditions in the care labor market across several years.

The questions on the survey range across many topics, but especially relevant here
are questions on difficulties of securing workers, changes in the use of technology,
changes that employers have made to hire and retain workers, and experience with
employment of foreign workers. A consistent finding has been that employers who
have experience hiring foreign residents tend to be more positive about them than
those who have not done so. Table 3 presents data from recent surveys. Although
these surveys are useful, they still leave an area of missing data and likely underesti-
mate the extent of foreign workers in the care industry.

The survey has both advantages and disadvantages for answering how many for-
eign residents are working in the care field in Japan. The advantage is that the results
enable situating in percentage terms the likely portion of employers who are currently
hiring or intend to hire foreign migrant care workers, at least as they are framed in the
survey. Even with the recent increased numbers of foreign care work employees seen
in immigration data and the MHLW s employer survey, the survey shows that only
a small percentage of employers are hiring foreign residents, despite the increased
opportunities to do so. The benefits of the survey are that it is comprehensive across
all types of care industry employer and that it includes groups less easily identi-
fied from ISA visa data, such as international students and EPA workers. A major
disadvantage, however, is that that the way the questions are asked fails to clearly
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EPA Care TITP SSW Student No
program Worker Intern (visa) details
worker (visa)

2019 Employ- 227 199 25.1 2.3 30.0 n.a.
(n =9080) ing
(n =1197;
6.6%)

Plan to 23.0 372 56.3 211 16.7 43
employ
(n = 1425;
15.7% of
total)

2021 Employ- 10.7 322 41.6 251 20.5 n.a.
(n = 8201) ing
(n =541
6.2%)

Plan to 15.5 41.0 50.2 395 14.6 35
employ
(n =1019;
11.7% of
total)

Sources: [3, 24].

Note: One question asked employers to indicate whether they were curvently employing foreign care workers with any of
the five statuses. A second asked whether they expected to hire workers in any of the five statuses. Formulation of questions
was not fully consistent across the two questions or years of the survey.

Table 3.
Those hiring and planning to employ foreign cave workers (%).

include those with status visas. For instance, in the 2021 survey, when asking about
the immigration status of those working in the establishment, the response options
included only those with visas for Care Work, the TITP, the SSW, and international
student, with another option of “not employing any of the above™; it omitted foreign
residents with status visas as a category [3]. An additional potential disadvantage

is that because the survey is so heavily focused on the business of providing care,
questions do not address the presence of workers who do not provide care but provide
other essential work such as cleaning, laundry, and cooking, jobs that foreign resi-
dents might be given if they do not have adequate skills for care work.

Given the timing of the reports for the annual surveys, currently we can only
draw on the 2019 and 2021 surveys to parallel the immigration data used above.
Because this is a survey using a random sample, the percentages of responses only
are presented here. Stark patterns over the two-year span stand out, and they parallel
findings in the other data sources. First, the portion currently employing or planning
to employ EPA care workers has declined, but those employing or planning to employ
workers with Care Work, TITP, or SSW visas has increased. This suggests that these
systems offer better trade-offs in investment and long-term employment possibilities.
In parallel, the portion employing or expecting to employ international students has
declined, likewise indicating that better-trained workers are available and desirable.
Overall, the data are useful for suggesting that although the portion of all care indus-
try employers interested in employing foreign care workers remains limited (15.5%
in 2021), the target workers are those who already have training and who have the
possibility of renewing their visas indefinitely. (Although those with Care Work visas
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can renew indefinitely, SSW Category 1 workers in principle cannot renew beyond

5 years, but the possibility remains open that there may be an SSW Category 2 status
with unlimited renewals for care work.) More importantly, TITP workers who transi-
tion to SSW and previously unsuccessful EPA workers who qualify as SSW workers
will have received training to meet Japanese workplace expectations. The statuses of
SSW and Care Work give workers regular employment status and, in principle, the
ability to change employers to work where they choose.

4.4 Supplemental data

A couple of other sources may be useful supplements for providing a further grasp
of those training to be CCWs. Data on international students enrolled in post-high
school training programs for care work are assembled by the Japan Association of
Training Institutions for Certified Care Workers (nihon kaigo fukushishi yosei shisetsu
kyokai). These indicate the numbers of those migrants preparing to obtain employ-
ment after graduation, but also hint at the number of students who are likely working
part-time in care businesses with ties to the training schools. In 2022, 1880 interna-
tional students from 22 countries were studying in such schools and made up 27.6% of
students enrolled [25].

For the EPA care workers, the Ministry of Health, Labor, and Welfare (MHLW)
makes data available on the number of candidates who take and pass the national
certification exam. The way these are often presented is through press releases
or, occasionally, in materials provided to deliberative councils [26]. These results,
however, do not indicate how many of those passing the exam subsequently end up
working in Japan as care workers.

5. Conclusion

The above discussion should be helpful for those who wish to use Japanese
administrative data on care work migration to grasp how many foreign residents are
shouldering part of the care labor demand, yet it also highlights gaps and ambiguities
in data that are gathered regularly. Tables 1-3 illustrate what is possible to know, but
highlight the need for caution. The purpose of examining the data is important for
determining which data are going to be more useful.

For those wishing to estimate the total number of foreign care workers in Japan,
using a combination of ISA data on visa statuses together with MHLW data on foreign
residents’ employment may be the best way to develop an approximate estimate.
Immigration data specify the numbers of those with Care Work visas and SSWs
performing care work; OTIT data give a rough estimate of the number of TITP work-
ers doing care work; and the data for Designated Activities in the semi-annual data
for foreign residents provide the number of EPA-based care workers and care-work
candidates with that visa. But because the MHLW employer reporting system also
includes workers in the medical and welfare fields who have status visas and student
visas, those data should be given consideration. Even though the two sources of data
are not consistent and the MHLW data on employed foreigners may involve under-
reporting, taken together they should be able to produce a whole picture with a very
rough estimate of foreign care workers supporting the system.

For those wishing to understand employer preferences and the possible future
direction of the care labor market, however, the Care Work Foundation’s annual
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survey together with the ISA’s immigration data can be helpful. The ISA’s visa

data highlight the increase of workers with Care Work visas and SSW visas for
care work. OTIT, a government agency, provides data on the number of technical
trainees in care work for a given year. The increase in those numbers is easy to
track. Placing those data in relation to the Care Work Foundation’s surveys clarifies
which foreign migrants with which visas are performing care. Certain visas are new
options and recently created (since 2017 and 2019 for the Care Work and SSW
visas, respectively) and border closures associated with the pandemic have inter-
vened, but the snapshots of data shown here give hints as to what employers want.
These include a clear preference for those who have visas that include training,
allow fulltime work, and may in future lead to long-term stays, even if the current
visa system precludes this for many workers now. Although the MHLW employer
survey places SSW and Care Work visa holders into a large, amorphous category
of skilled professionals, the Care Work Foundation survey indicates a preference
for TITP, SSW, and Care Work (i.e., CCW) visa holders as these relatively-new
systems are taking hold.

Other options exist for those wishing to understand how local areas in Japan
approach foreign care workers, but these are not uniformly available across areas.
Some subnational governments (either prefectures or municipalities) collect data
concerning the number of foreign residents working in the care industry in their
jurisdictions and have developed other documents that illustrate employer demand
for care work. Some local employers, NGOs, and/or local governments provide train-
ing for foreign residents already in the area or for EPA care work candidates working
toward the certification exam. Obtaining these data requires assessing each prefecture
or major city separately and exploring their systems for the data they gather and for
coordinating with employers. These data can reveal local commitment to foreign care
workers, but the negative side is that variation across localities prevents generalizing
to the entire country.

The interest of migrants and would-be migrants in performing care work is reflected
in data on migrants and would-be migrants taking the qualifying tests to become SSW
care workers. The results include tests given in Japan and many more administered
in other Asian countries since 2019 [27]. However, because the tests for skills and
language are separate tests, results on skill and language performance often diverge,
the data suggest more about those who are interested in coming to Japan than they do
about those in a good position to do so.

All told, although the data for foreign migrant care workers to Japan may be dis-
jointed, it is possible to use them if one starts with an awareness of what they obscure
and what they have to say. Looking at data from different sources in combination
provides the basis for grasping the whole picture, if not for arriving at a fully quantifi-
able one.

At the same time, the focus on data alone should not obscure the complex dynam-
ics that influence patterns of migration from other parts of Asia to Japan for care
work. Patterns of aging range across Asian origin countries, leading some govern-
ments to focus more on promoting their own health systems than to encourage
health-worker migration. Transnational relationships that support care work migra-
tion also vary, in some cases setting the foundation for circular migration and provid-
ing investment in the health systems abroad [28]. As countries age and demand for
care workers increases at home and abroad, competition among countries for these
workers, the availability of workers, and development of new care provision options
will no doubt contribute to further changing the dynamics.
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Chapter 11

Formal and Social Demography:
Current Links in Tanzania

Christopher S. Awinia

Abstract

This chapter sheds light on recent population trends in Tanzania. It explores the
contribution of fertility, mortality, and migration to population growth. It uses social
demography as an analytical framework to identify social, cultural, economic, and
behavioral drivers of population trends. It highlights the importance of location most
notably in rural areas where fertility rates are high and literacy is low. Rural-urban
migration is also influential in driving recent urbanization. Because the majority of
urban migrants are poor, low-skilled, and unemployed, this fuels high rates of poverty
among urban youth. Their low human capital also restricts full participation in the
productive economy, preventing the harnessing of a large dividend from recent
demographic changes.

Keywords: social demography, population growth, poverty and human development,
migration and urbanization, population trends

1. Introduction

This chapter explores the interrelationship between formal and social demography.
Formal demography focuses on measuring formal demographic processes by relying
on rigorous statistical and quantitative methods. It emphasizes quantification and
statistical measures such as rates, ratios, and projections [1]. However, the field of
demography has evolved over the past three decades to give increasing attention to
social consequences [2] and drivers of the dynamics of fertility, mortality, and migra-
tion. These social forces include household structure, gender relations, culture, eco-
nomic organization, and political economy [1-3]. Work in this vein includes
Durkheim’s study of suicide rates and their relation to social structural arrangements
[4]. With increasing population data from Tanzania’s Population and Housing Census,
Demographic and Health Survey (DHS), and Household Budget Survey (HBS) Tan-
zanian demographers can increasingly study the social dimensions of recent demo-
graphic change, but also the implications of these demographic shifts.

2. Formal versus social demography

Formal demography as a subfield relies on statistical methods and analysis to
describe population trends and dynamics [3]. It studies quantitative aspects of
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population data and statistics [5]. It typically relies on advanced mathematical
methods and modeling drawn from population censuses and surveys in order to
present and forecast key population indicators. In Tanzania, the Population and
Housing Census (Census) analyzes sex ratios, cohorts, population growth rates,
trends, density, geographic distribution, household size, dependency ratio, housing
and land ownership, and key population characteristics such as marital status, dis-
ability, orphanhood, literacy, occupation and employment, mortality, fertility, migra-
tion, and urbanization [3, 6].

Social demography, on the other hand, seeks to understand the dynamics that
underlie formal demographic trends [7-9]. While formal demography provides sta-
tistical description, social demography analyzes underlying causes, enabling factors,
and drivers of change [5]. It examines how demographic change relates to social and
economic inequality, literacy levels, gender roles, and other social factors. Social
demography also looks at how demographic patterns vary across different groups
within a population, such as by race, ethnicity, and income groups. In summary,
formal demography focuses on the mathematical and statistical analysis of population
data, while social demography is concerned with understanding the socio-cultural
context in which demographic patterns occur [1, 10].

Recent intercensal studies with data to inform social demography analysis in Tan-
zania include the DHS and HBS [11]. The DHS offers a comprehensive analysis of
sample-size population and housing characteristics, household composition, parental
survival, school attendance rates, access to water and sanitation, health insurance
coverage, tobacco use, wealth index, birth registration, food security, fertility, con-
traceptive use, family planning, birth intervals, age at first marriage, sexual activity,
child and maternal mortality, nutrition, care, gender-based violence, female genital
cutting, women’s economic empowerment, malaria, and Human Immunodeficiency
Syndrome (HIV) [10, 12]. In essence, they document the social context that underlies
recent demographic change.

HBS on the other hand provides information on social implications of recent
demographic change. In Tanzania, the HBS provides information on dwelling
facilities and asset ownership, household size, composition and dependents, marital
status, ownership of birth certificates, national identity cards, housing construction
materials, number of persons sleeping in a room, housing tenure, housing connection
to facilities and connection to the national electricity grid, sources of energy for
lighting and cooking, drinking water, sanitation facilities, financial access, health and
education, food security. Others are household expenditure, poverty, inequality, and
time use [7, 13].

Current demographic changes in Tanzania can alter the core of its society [14].
These changes are themselves driven by social, cultural, economic, reproductive,
biological, behavioral, and human development forces [10, 14]. In turn, they affect
the rate of population growth, migration, fertility rate, and age structure [1, 5, 6, 15].
The Total Fertility Rate (TFR) at the time of writing this Chapter was 5.2 births per
woman. The intercensal population growth rate (PGR) 2012-2022 was 3.7 percent
translating to a population doubling time (PDT) of 22 years 2022-2044 [6].

2.1 Social demography methods

Tanzania’s social demography data come from three main sources, including the
Census, intercensal surveys, and administrative records [16]. Census is usually
conducted every 10 years and intercensal surveys every 5 years in between the
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censuses. Administrative data was being collected routinely, continually, and admin-
istratively [16-18].

The Census is a classical source for formal demographic analysis [9, 16, 19]. A
population census is a total process of collecting, compiling, evaluating, analyzing, pub-
lishing, and disseminating demographic data taken at a specified time to all persons in a
country or specified location of a country [6, 19]. The population census attempts a
comprehensive coverage of the national population, yielding a large sample size that
allows it to produce estimates to the smallest geographical levels, and population sub-
groups. It produces core population statistics that can be used to calculate vital rates from
civil registration data, and it also supplies the sampling frame for intercensal surveys.

There are several steps in preparing a census. The process begins with the demar-
cation of enumeration areas (EAs), producing questionnaires, preparation of instruc-
tion manuals, conducting a pilot census, and training of census personnel.
Subsequently, the launching of publicity campaigns, preparing for data processing,
tabulation, production, and dissemination of census results [18-20].

The Census methodology adopted was typical of formal demography. It has two
types of questionnaires namely (a) a short-form questionnaire with 37 questions
which are administered in about 70 percent of all enumeration areas and (b) a long-
form questionnaire with 62 questions was administered to the remaining 30 percent of
the enumeration areas. The questions in the short form include the respondents’
name, relationship to the head of household, sex, age, disability, marital status, citi-
zenship, place of residence, the place where the respondent spends most of his/her
daytime, birth certificate, literacy, education attainment, levels of education, general
and maternal deaths, agriculture and livestock, citizen in diaspora, social security
fund, and lastly the total number of persons in the household by sex. The long form
includes 25 extra questions under the following themes:

* Survival of parents

* Place of birth

* Place of residence

* Education levels attained

* Economic status

* Fertility

* Mortality

* Housing conditions and ownership of selected assets

Census results were presented in district estimates broken down into rural and
urban parts. Sample households for the long questionnaires were determined through
cluster sampling where a cluster of an EA was first selected. Each district was divided
into rural and urban parts. Within the rural and urban parts of the EA, a sample was
selected at random with an equal probability by systematic sampling. The use of

systematic sampling ensured a good balance between urban and rural representation
in the sample from the districts.
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Census information involves drawing estimation on the number of persons in the
different categories such as educational attainment, number of children, or occupa-
tion usually analyzed by basic sex-age breakdown."

" The estimation was arrived by following formula [21].

Let X? be the number of persons in category c of a variable in sex-age group b in the rural/urban part of a

district. An estimate Xf of X? was computed by the following formula:

Ky ®
i—1

Where;

X?: Number of persons in category c of a variable in sex-age group b in the i sample EA in the rural/urban
part of a district

M: Number of EAs in the rural/urban part of the district

m: Number of sample EAs in the rural/urban part of the district

Estimates at a regional level were derived by summing up district estimates over all districts within the
region. National level estimates were the sum of regional estimates. The linear estimates thus obtained were
adjusted by using ratio estimation in order to result in the same age and sex composition as the results on a
complete basis.

Let denote the population in sex-age group b derived on a complete basis by X?, and the estimate of number
of persons in sex-age group b obtained on the basis of data from long questionnaires by)A(h . The estimate X’
may not coincide with X”. The final estimate for X was derived by multiplying the ratio of X’ to b %" into

the linear estimate )?f
Census data based on the long questionnaire is subject to sampling errors. Sampling errors of estimates for

selected variables were estimated. For the sake of simplification

m
V(X) =M1 —f)yﬁ 2 (xi-%)? @
Where;

V(X): Variance of the estimate (X)

x;: Value of the variable X in the ith sample EA, e.g., the number of literate persons in the ith sample EA

X: Mean of x; within the district, i.e., an average of x; for m sample EAs in that district

f: Sampling fraction, i.e., m/M

M: Number of EAs in the rural/urban part of the district

Variance of the estimate at a regional level was calculated for rural and urban parts separately as the sum of
district level variances within the region, and variance of the national estimate was the sum of regional level
variances. Variance for the total of rural and urban areas was the sum of variances for rural and urban parts.
The standard error is the standard deviation of the estimates, namely the square root of variance and the
relative standard error is the coefficient of variation (C.V.) of the estimate, i.e., the ratio of standard error to
the estimate as expressed in percentage. Standard errors and the coefficients of variation for selected items
are at a national level.

The sampling error of the estimate was considered approximately twice the standard error. Estimates at
regional level were derived by summing-up district estimates from all districts within the Region. National
level estimates were the sum of regional estimates. Linear estimates that were obtained were adjusted by
using ratio estimation in order to result in the same age and sex composition as the result on a complete
basis [6, 21].
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The census provides a snapshot of population rates, ratios and distribution, and
intercensal trends. It, however, does not provide information on underlying dynamics
that drive observed demographic change. The main drivers of demographic change
were fertility, mortality, and migration. Tanzania conducted intercensal surveys
focused on behavioral, social, cultural, gender, income, and non-income determinants
of main drivers of demographic change [9, 10, 16, 17]. Intercensal surveys were useful
for collecting detailed social, economic, cultural, and political data, which cannot be
accommodated in the full-scale census. They were also instrumental in identifying
emerging issues in between censuses. Several factors were taken into account in
determining the nature of questions to be collected in intercensal surveys. These
included the information needs of stakeholders, information availability,
international comparability, willingness of respondents to provide information,
and resource availability. Intercensal surveys can take many forms including
multi-subject, specialized surveys, multi-phased, panel, and longitudinal surveys
[12, 16, 18, 22].

Social demographers in Tanzania rely on the DHS to link formal and social
demography. The main objective of DHS is to calculate demographic rates including
fertility, infant and child mortality, adult and maternal mortality, and disability. It
also collected the following set of information to provide an explanation of social
demography and demographic change. These include:

The HBS also used a two-stage cluster sample design. The first stage involved the
selection of EAs as primary sampling units (PSUs) which were also based on the
sampling frame that was delineated for the census. A total of 796 PSUs (69 from Dar-
es-Salaam, 167 from other urban areas, and 560 from rural areas) were selected.

Social demographers also rely on routine administrative data that are compiled
from various administrative processes. They were mainly extracted from vital statis-
tics recorded in civil registration systems such as birth, death, divorce, school, hospi-
tal, employment, food production, distribution, market price information records,
and statistics [13].

Intercensal surveys and administrative data provided vital information for trian-
gulating formal and social demography. They allowed social demographers to delve
into underlying dynamics that can explain the demographic change.

3. Social dimensions of demographic change

Tanzania’s population structure is changing, and these changes can have lasting
effects on society, culture, economy, and political life. Already, the nation’s growth
rate has been steadily rising since the first census in 1967. The population sex distri-
bution had not changed significantly over the decades. However, the proportion of
youth has increased where youth under 35 now account for more than half of the total
population [6, 23, 24]. This is a significant demographic change because for the first
time youth dominate the population pyramid, increasing the dependency rate, and
subsequently as a proportion of the population under poverty [6, 23-25].

Another remarkable demographic change is urbanization [10, 26]. As seen in
Figure 1, the percentage of urban population has steadily grown since the first post-
independence census of 1967.

The rate of urban growth has remained high above the national rate of population
growth of 3.2 percent [6, 14, 23, 24]. The concentration of youth was higher in urban
areas, largely driven by youth-dominated rural-urban migration [26]. Dar-es-Salaam,
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Percent of urban population, source: Population and housing census, 2012.
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Figure 2.
Key dimensions of migration and urbanization, source: Urban monograph, population and housing census, 2012.

the main urban center accounted for 31 percent of all internal migrants in 2012
(Figure 2).

The high proportion of youth among migrants means that urban areas can
increasingly be described as young, poor, high fertility, and low-skilled [27]. Poverty
is both an effect and driver of demographic change. Poor rural households had higher
household population size, dependency rates, reported illness and injury, low literacy
levels, and access to social amenities such as access to water supply, energy sources,
and electricity [27].

A combination of urban migration, poverty, youthful population is transforming
the urban population structure. The growth in urban youth population has been
followed by high urban youth employment, the rise of street vendors, the rise of
informal urban housing and settlements; and rising patterns of infectious diseases
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including new HIV transmissions, tuberculosis (TB), cholera, pulmonary infections;
higher rates of Coronavirus (Covid) infections [28].

The potential gains from urbanization include increased commerce, trade, con-
centration of financial services, community infrastructure, and facilities, and better
supply of utilities, housing, and transport. These served as “pull-factors” in the
migration to cities. On the other hand, rapid urbanization increases traffic congestion,
air pollution, informal housing and slums, sewerage pollution, and strain on existing
urban infrastructure such as transport, housing, healthcare, schools, and water sys-
tems. Typically, urban areas had high inequality rates where the population living in
disadvantaged parts of urban areas suffered from extreme poverty [10, 13, 19, 27].

The growth of the national population also reflects patterns of fertility, age com-
position, urbanization, and changes in life expectancy [6, 14]. The country’s TFR has
declined since the first census in 1967, but it still remains high. Population growth
accelerated (Figure 3) [6] because fertility remained high (Figure 4), especially
among adolescent and young women, low-income groups, and rural families.

National fertility rates peaked between the late 1960s and the start of the new
millennium and this “baby-boom” period has profound implications for Tanzania’s
population and its economy [14]. The “youth bulge” from this period of growth can be
turned into a positive “demographic divided” if proper attention is given to human
capital development targeting this population group. Human capital in this instance
refers to health, education, and skills needed to transform the economy; as well as
access to decent employment [29]. However, the participation of youth in productive
employment remains minimal. Although youth were the majority in the population
pyramid, they were often uneducated or lacked relevant skills to take advantage of
emerging economic opportunities, and were most vulnerable to new infections of
HIV. In this case, they remained unharnessed for effective participation in economic
transformation. This provides an important nexus between social demography, pop-
ulation studies, social policy, and economic development. This nexus needs to be
studied carefully in order to determine the right policies needed to take advantage of
population change.
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Figure 3.
Population growth trends in Tanzania; source: Preliminary vesults, population and housing census, 2022.
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Preliminary results, population and housing census, 2022.

Even as fertility declines nationally, this decline is not even across population
groups. The declines vary depending on several factors including rural location, age,
level of education, and income. Empirical evidence shows main demographic groups
with fertility rates above the average TFR were young women between 18 and 24;
women who lived in rural areas, and among low-income groups [11, 12, 30, 31].
Empirical evidence from surveys and archives shows rural fertility was driving
national trends nationally as shown in Figure 5.

Although fertility as a whole is declining, it is still relatively high among women
with low education and income. Age-specific fertility rate peaked between ages 20
and 29. A main policy focus here was to control TFR and subsequently, PGR would
delay the age of first childbirth. Programs to do so seek to extend universal, free,
compulsory education from seven to 11 years of the first 4 years of secondary educa-
tion. This policy has led to limiting the age of the first childbirth for young women [11].
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Age %
15 4.4
16 114
17 23
18 38.2
19 56.7

Source: TDHS, 2017.

Table 1.
Proportion of adolescents and young women who have started birth 2015-2016, Tanzania.

Early pregnancy remained common among school-going girls, contributing to a
high drop-out rate, and widening gender disparities beginning in secondary
education [32].

Social demography factors contributed to low teenage median age at first birth. The
median age at first birth reflects the age at which half the women in a cohort have
already had their first child. This median age was 19.8 years among females aged 25-49.

A further disaggregation of trends among young women under age 19 demon-
strated high early fertility (Table 1) which affects the TFR, i.e., the average number of
children a woman would have by the end of her childbearing years.

There was a drastic rise in the proportion of women who had started childbearing
by age 19. The Government undertook concerted efforts to increase the median age at
first birth through measures such as extending compulsory education and economic
empowerment to adolescent girls and young women (AGYW) [32, 33]. Increasing the
median age at first birth would help reduce birth rates. Relevant policies included
extending compulsory basic education from 7 to 11 years, addressing early, child-
forced, and arranged marriages, strengthening knowledge and awareness on contra-
ceptives and family planning use targeting adolescent and young women, and socio-
economic empowerment of adolescent and young women [23, 24, 34, 35]. However,
despite these efforts, early childbearing remains largely unchanged: the percentages of
women aged 15-19 who had begun childbearing was 26 percent in 2005-2005; it
decreased to 23 percent in 2010; but increased again to 27 percent in 2015-2016 [12].

Increasing the spacing of births is another way to reduce TFR. This can be done by
improving access to family planning and contraceptive use in the population. It is also
contingent on other factors such as knowledge, attitude, and practices favorable to
contraceptive use, and family planning; socio-cultural issues that influence the num-
ber of desired children, and other structural barriers such as location, socioeconomic
status, and level of education [36, 37]. The median birth interval rate was 35 months
or 2.9 years since the preceding birth. It increased modestly over the last decade with a
median interval lengthening by 1.6 months between 2004 and 2005 and 2015-2016 as
shown in Table 2.

4. Social implications of demographic change

Improvements in social development have fostered modest gains in life expectancy
[23, 24, 38, 39]. These gains were specifically driven by improvements in social service
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TDHS Year No. of Months
91-92 333

1996 33.7

1999 33.4
2005-2005 33.4
2010 33.9
2015-2016 35

Source: TDHS, 2017.

Table 2.
Trends in birth interval (median number of months since preceding birth), Tanzania 1991-1992 to 2015-2016.

delivery especially in primary health services, basic education among girls, and pro-
vision of clean, portable drinking water. On the other hand, these gains were offset by
slow progress in reducing age dependency rates, reducing inequalities, or raising
incomes [40-42].

Poverty is also a key driver of recent demographic change [13]. Rural areas were
the largest contributor to TFR, in part because of lower socioeconomic conditions,
illiteracy levels, women’s equality, empowerment, and opportunities especially for
AGYW [43-50]. High fertility in rural communities also stems from low rates of
contraceptive use, high preference for large progenies, or early marriage. Women
in rural areas express preference for larger families because they need assistance
with domestic work and childcare. Indeed, data show how adult women bear a
heavy domestic workload (15+ years). In most cases (73.1 percent) adult women
are responsible for fetching water [13, 22]. They are occasionally assisted by
female children under 15 years (4.7 percent) or male children under 15
(2.8 percent) [13].

Longer distances from home to the water source in rural areas are among the
factors of the increased demand for domestic labor, and hence the preference for high
fertility. About 22.6 percent of households were located more than 1 kilometer from a
water source; 6.5 percent between 2 and 5 kilometers; 1.3 percent between 5 and 8;
and 0.8 greater than 8 kilometers [6]. High demand for domestic work was deter-
mined by the predominance of farm work in rural dwellings, and disproportionately
less access to services such as water supply, electricity, and other energy sources.
Rural women typically also keep small livestock within their homestead. Rural women
want multiple children, including those late in their reproductive lives, because they
expect children to assist in these domestic chores as they age [22]. It was also more
difficult for rural women to access modern contraceptive and family planning ser-
vices. Most (98.8) rural women know about modern contraception, but many who
would like to use it lack access (53.2 percent).

Poverty was a contributing factor to fertility and population growth [13, 22].
Multidimensional poverty among poor households served to transform them as
drivers of recent demographic change. It can be seen from Figure 6 below there was a
direct relationship between household size and poverty.

Thus, a clear relationship exists between the poverty of households and their
fertility. Poverty raises the demand for high fertility while lowering the knowledge
and use of modern contraception. Literacy rates especially among women represent a
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Relationship between household size and poverty; source: TDHS, 2017.

barrier to fertility reduction among women from poor households [51]. Poverty is a
driver of high fertility. In turn, high fertility exacerbates poverty.

Poverty can be measured in multiple ways. One is food poverty, the proportion of
the total population whose food consumption per adult equivalent falls below the food
poverty line [52]. A second is absolute poverty, the population below the poverty line.
People who live in extreme poverty or sometimes referred to as abject, or absolute
poverty. These represent the proportion of the population who cannot afford a single
meal with sufficient nutrient levels usually denoted as calorific intake. Calorific intake
is taken as a measurement because different foods generate different calories. A
basket of foods yielding the minimum required calorific levels per adult equivalence is
used to generate the food poverty line [53]. The poverty line depicting the minimum
food basket for estimation of calorific intake was calculated from prevailing food
prices. The extreme poor are defined as those whose consumption falls below the
national food poverty line [14]. It consequently follows that extreme poverty is sensi-
tive to the national price index. A rise in the food price index (i.e., a rise in food
prices) would trigger a rise in the proportion of people in extreme poverty. The
concept of adult equivalence is also relevant at this point. The required calorific
intakes are higher for adults than children [14].

Figure 7 shows how demographic change in the form of rising population growth
can affect household size, with implications on food and income poverty.

A third metric is basic needs poverty, or the proportion of the total population
unable to meet basic needs which, according to the Human Development Index (HDI)
include education, health, safe drinking water, shelter, and clothing [51, 52, 54, 55].
Other categories considered in this basket include utilities, transport, and communi-
cation. The poverty line based on basic needs is the cost for a basket of basic needs and
is therefore sensitive to changes in prices.

Social demography pays great attention to the relationship between quantitative
and qualitative aspects of the total population. It is not enough to just analyze
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population growth rates and structure. One must also pay attention to how demogra-
phy affects the distribution of welfare across the population [56]. How faster popula-
tion growth affects inequality depends on rural-urban migration, economic growth,
unemployment, health, and household structure. Figure 8 shows a direct relationship
between household poverty and number of dependents.

Several demographic factors fuel household dependency. These include life expec-
tancy and high fertility. Poverty depends on the age structure of households. A
household is less likely to be poor if it consists of household heads who are 35 years
and younger as shown in Figure 9.
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Figure 9.
Poverty and age structure of households.

Poverty and inequality are also key concepts in demographic analysis. Poverty is
measured through headcount ratio, the number of people under a poverty line.
Households are the primary unit in poverty analysis. It is noteworthy that poverty
lines are determined by enumerating household incomes. However, household
incomes are often based on expenditure records as proxies, even as they do not always
reflect income. Households may spend income on luxuries and lack food and then
they would still be considered poor. Households may also have income or assets but
still be considered poor under the HDI. This is the case for pastoralists who own cattle
but still fall short of meeting their minimum food intake [57].

Inequality, the other concept, reflects the even distribution of income within the
population (6), [16]. It is measured by the Gini-coefficient where zero (0) denotes a
situation of perfect equality where every person has the same consumption expendi-
ture, and one (1) where there is total inequality where a few people hoard all the
income [13, 49, 58].

5. Conclusion

The chapter explored the relationships between demographic and social demo-
graphic change in Tanzania. The country’s population has continued to grow, fueled
by changes in fertility, mortality, and internal migration. These drivers themselves
reflect trends in poverty, literacy, and infrastructure development. Poverty, espe-
cially, is a crucial factor. Partly because of the demand for domestic labor, rural
women aspire to bear more children. This in turn reproduces rural poverty and high
levels of unmet need for modern contraception. Overall, the relationship between
family size and poverty works in both directions.

Although birth rates are lower in urban areas, rural-to-urban migration fuels a
rapid growth of the urban population. Migrants are young and low-skilled, thus giving
urban poverty a youthful face. Even though urban areas had the potential to spur
economic transformation, low employment is an important brake. Much of the
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employment remains confined to the informal, low-pay, or illegal sectors, and this
compromises the harnessing of a demographic dividend that is expected to follow
impending falls in birth rates. The Government was making sensible choices in social
policy including expanding education, primary health care, HIV prevention, and
provision of antiretrovirals. However, high population growth continues to offset the
gains expected from these policy investments. Social demography offers a cogent
framework to explore the broad socioeconomic consequences associated with recent
demographic changes in Tanzania.
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Of DNA and Demography

Emily Klancher Merchant

Abstract

Over the past 40 years, the focus of demography has expanded beyond the causes
and consequences of population growth (and how to stem it) into the causes and
consequences of socioeconomic inequality and health disparities, giving rise to new
data sources: large-scale longitudinal cohort studies. More recently, these studies have
begun to collect a variety of biomarkers, including DNA and epigenetic measures.
This chapter explains the three ways in which demographers have used genomic and
epigenetic data (epigenetic dependent variables with socioeconomic independent
variables, genomic control variables with biomedical dependent variables, and
genomic independent variables with socioeconomic dependent variables) and the
key findings from each type of research. It describes the shift from candidate gene
studies to genome-wide association studies and explores ongoing challenges with
using genome-wide association studies and the polygenic scores they produce in
demographic research.

Keywords: sociogenomics, genome-wide association study, polygenic score,
demography, behavior genetics, epigenetics

1. Introduction

Demography has changed dramatically over the past 40 years. Beginning in the
late 1970s, the field’s emphasis expanded beyond population problems into social
demography [1]. Whereas the former focused on the causes and consequences
of rapid population growth (primarily in the Global South) and ways to slow
growth by reducing fertility, the latter focuses on the causes and consequences of
socioeconomic inequality (primarily in the Global North) and ways to promote
population health [2, 3]. This new focus has spurred the development of large-scale
longitudinal cohort studies, including the Wisconsin Longitudinal Study (WLS),
the Panel Study of Income Dynamics, the Health and Retirement Study (HRS), the
National Longitudinal Study of Adolescent to Adult Health (Add Health), and the
Future of Families and Child Wellbeing Study (formerly the Fragile Families and
Child Wellbeing Study) in the United States; a series of nationally representative
birth cohort studies in the UK; the English Longitudinal Study of Ageing; and the
Dunedin Multidisciplinary Health and Development Study in New Zealand [4-10].
Longitudinal demographic studies began to collect biomarkers from participants
around the turn of the twentieth century, giving rise to biodemography [11]. Today,
they also make genomic data available to users, facilitating the development of the
new field of sociogenomics [12].
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This chapter explains how demographers and other social scientists use genomic
data and what they have learned from doing so. However, the use of DNA in demog-
raphy and other social sciences has also come in for critique, as will be described in
greater detail in Sections 3.3 and 4. The final section of the chapter explores some of the
challenges demographers still face in using genomic data and explains why sociogenom-
ics has not lived up to the expectations set by early adopters, but also expresses opti-
mism for new approaches to integrating genomic and epigenetic data into demography.

2. How demographers use genomic data

Demographers typically use genomic data in one (or more) of three ways. First, they
use epigenetic measures as dependent variables, examining how social factors contribute to
changes or differences in the epigenome. This research uses epigenetics to explore somatic
responses to social experiences. Second, demographers use a measure of DNA (the genome
itself) as a control variable in an analysis with a biomedical outcome, holding genomic
variation constant to better identify the effects of social variables. This research treats the
genome as a somatic moderator of social determinants of health and treats social factors as
moderators of somatic determinants of health. Third, demographers use a measure of DNA
asan independent variable in an analysis with a socioeconomic dependent variable, esti-
mating the effects of genetic variation on various forms of socioeconomic inequality. This
research seeks somatic causes of social outcomes. Since the epigenome and the genome are
ontologically distinct, I will discuss the first approach (hereafter Type 1 Sociogenomics)
separately from the other two (hereafter Type 2 and Type 3 Sociogenomics).

2.1 Epigenetic dependent variables (somatic responses to social experience)

Epigenetic measures are biomarkers that are near the genome but not part of an indi-
vidual’s genetic sequence. Unlike the DNA itself, epigenetic measures change over the
course of a person’s life and are influenced by the physical and social environment. The
two primary epigenetic markers demographers have considered so far are methylation
and telomere length. In methylation, a methyl group binds to a segment of DNA, turn-
ing the relevant genes off so they do not get expressed [13]. Methylation can, therefore,
explain differential bodily functioning among people with the same genetic sequences.
Telomeres are the protective caps at the ends of chromosomes. They get shorter when
DNA replicates, so telomere length is a measure of aging at the cellular level [14].

Type 1 Sociogenomics seeks correlations between socioeconomic independent vari-
ables and epigenetic dependent variables. It, therefore, examines potential cellular path-
ways through which social experiences and social inequality “get under the skin” to cause
somatic changes. This approach originates in medical sociology, fundamental tenets of
which are that the social world influences our health and that socioeconomic inequali-
ties cause health disparities [15]. Demographers working in Type I Sociogenomics have
primarily utilized the Future of Families Study (for example, see [16]).

2.2 Genomic independent variables (somatic moderators of social determinants
of health, social moderators of somatic determinants of health, and somatic
causes of social outcomes)

The genome itself comprises approximately three billion pairs of nucleotides, seg-
mented into 23 pairs of chromosomes. Some of these nucleotides form protein-coding
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sequences, known as genes. Humans have approximately 20,000 genes, but most of
our DNA is not part of any gene. Twenty years after the completion of the Human
Genome Project, scientists still do not know how (or if) the majority of our DNA func-
tions. Type 2 and Type 3 Sociogenomics seek genomic causes for biomedical and socio-
economic outcomes to answer the age-old “nature vs. nurture vs. structure” question:
to what degree are a variety of biomedical and social outcomes determined by social
variables as opposed to our genetic makeup? Over the past 20 years, demographers
have moved from a candidate gene approach to a genome-wide approach to discovering
associations between DNA and a variety of diseases, behaviors, and social processes.

2.2.1 Candidate genes

When demographers began sampling the DNA of survey respondents in the first
decade of the twentieth century, they looked for known variants of specific genes,
typically genes that relate to neurotransmitters. Efforts to link variants of these genes
to particular social outcomes were known as “candidate gene” studies. Major foci of the
candidate gene approach in demography and other social sciences included the MAOA
gene, which codes for monoamine oxidase A; 5-HTTLPR, which is the promoter region
of the serotonin transporter gene; DRD2, which codes for the dopamine receptor D2;
and DRD4, which codes for the dopamine receptor D4. Information about these genes
and four others was incorporated into Wave III of Add Health for the sibling subsam-
ple, spurring an outpouring of candidate gene research across the social sciences [17].

Early results seemed promising, especially outside of demography. Political
scientists found that MAOA appeared to predict credit card debt, and MAOA and
5-HTTLPR both appeared to predict voter turnout [18, 19]. DRD2 appeared to predict
partisanship, and DRD4 appeared to predict political ideology [20, 21]. In the first
decade of the twenty-first century, scholars in a variety of fields identified correlations
between these genes and an astounding range of behaviors, from sugar consumption
to susceptibility to victimization [22]. Yet demographers were more circumspect.
They pointed out that most of these associations failed to replicate, and their carefully
designed studies on outcomes that should have followed logically from the genes’
known functions turned up negative or inconclusive results (for example, [23, 24]).

By 2012, demographers and other social scientists had concluded that most of
the findings from candidate gene studies were false positives [25]. Candidate gene
research had tested small samples for associations between a small number of genes
and tens of thousands of phenotypes, without correcting for multiple hypothesis
testing [22]. Meanwhile, research in medical and animal genetics had begun to sug-
gest that most traits—physiological as well as behavioral—were massively polygenic,
influenced by tens if not hundreds of thousands of nucleotides across the genome
(not just in genes) [26]. The effect of any individual gene or nucleotide would, there-
fore, be minuscule, requiring enormous sample sizes for identification. By this time,
it was becoming cheaper and easier to genotype individuals at thousands of points
along the genome (not just specific genes), and demographic studies that had already
collected the DNA of participants—including HRS, Add Health, and WLS—were able
to reanalyze stored samples.

2.2.2 Genome-wide association studies and polygenic scores

In the wake of the candidate gene debacle, demographers and other social sci-
entists followed the lead of medical and psychiatric genetics and embarked upon
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genome-wide association studies (GWAS). GWAS rely not on variants of specific
genes, but on single-nucleotide polymorphisms (SNPs), which represent individual
nucleotides at loci across the genome where humans are known to differ from one
another. At each locus, each person receives one nucleotide from each parent. At most
loci, everyone’s genome looks exactly the same, and we each receive the same nucleo-
tide from each of our parents. But at about four or five million loci (~0.1% of the
genome), humans differ from one another in substantial proportions. At those loci,
an individual may be homozygous, meaning that they receive the same nucleotide
from each parent, or heterozygous, meaning that they receive different nucleotides
from each parent. For example, at a given locus, it might be that some people have two
copies of adenine (AA), but others have two copies of thymine (TT) and others yet
have one of each (AT or TA). The nucleotide that is more common in the population
is known as the “major allele” and the one that is less common is known as the “minor
allele” Each of these loci is known as a SNP [27]. SNP arrays or “SNP chips” genotype
individuals at hundreds of thousands or even millions of SNPs across the genome.
Stored DNA can be regenotyped as SNP chips get larger and, therefore, become
capable of identifying more SNPs.

A GWAS uses a series of regression models (one for each measured SNP) to iden-
tify correlations between an outcome of interest and each SNP available in the dataset
(measured as 0, 1, or 2 depending on the number of minor alleles) [28]. The outcome
of interest may be a medical diagnosis (such as schizophrenia or diabetes), a physi-
ological trait (such as height or body mass index [BMI]), a behavior (such as smok-
ing), or a socioeconomic outcome (such as educational attainment). GWAS summary
statistics provide a formula for calculating an individual’s polygenic score (PGS, also
known as a “polygenic risk score” or “polygenic index”) for the outcome in question.
The PGS multiplies the regression coefficients for each SNP by the individual’s value
for each SNP (0, 1, or 2) and sums across all SNPs. It is measured in standard devia-
tions from the mean (0).

GWAS require enormous samples and PGS cannot be calculated for individu-
alsincluded in the GWAS. This means that a single demographic study, such as
HRS or Add Health, cannot run its own GWAS to calculate PGS for its participants.
Instead, these studies and others participate in the Social Science Genetic Association
Consortium (SSGAC) and other consortia, which organize GWAS across demographic
and many other data sources—such as the UK Biobank and 23andMe—to produce
summary statistics that each study can use to calculate PGS for its participants. Several
longitudinal demographic studies currently include a vast array of PGS for disease
states (e.g., coronary artery disease, myocardial infarction, diabetes, Alzheimer’s
disease, schizophrenia), biomarkers (e.g., cholesterol and triglycerides), physical char-
acteristics (e.g., height, body mass index, waist circumference, waist-to-hip ratio, and
ages at menarche and menopause), mental characteristics (e.g., cognitive function,
intelligence, worry, and positive affect), behaviors (e.g., smoking, drinking, children
born, age at first birth, and religious attendance), and socioeconomic outcomes (e.g.,
educational attainment) for each participant. Each PGS is a single variable that demog-
raphers and other social scientists can include in standard quantitative models [29].

3. What demographers have learned from genomic data

In general, demographic research with genomic data has validated rather than
challenged what demographers previously understood with regard to population
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health and the causes and consequences of socioeconomic inequality. Even when
genetic variation is taken into account, social inequality is self-perpetuating and
causes health disparities. This section reviews some of the major findings of each type
of sociogenomics.

3.1 Epigenetic dependent variables and socioeconomic independent variables
(Type 1 Sociogenomics: somatic responses to social experience)

Demographic research using epigenetic dependent variables and socioeconomic
independent variables has demonstrated that a variety of adverse social circumstances
correlate with adverse epigenetic outcomes. For example, mothers and boys living
in disadvantaged environments (in the Future of Families sample) have shorter
telomeres (indicating more rapid cellular aging) than mothers and boys living in
nondisadvantaged environments [30, 31]. Boys in the Future of Families sample who
have lost their fathers (through divorce, incarceration, or death) have shorter telo-
meres than boys who have not [32]. Children who have experienced family violence
and disruption have shorter telomeres than children who have not [33]. Children who
experience depression have different methylation patterns than those who do not,
indicating differential functioning of the same genes [34]. Adults in the 1958 British
Birth Cohort Study who had low socioeconomic status as children have different
methylation patterns than those who had high socioeconomic status as children
[35]. More recent research has indicated other epigenetic mechanisms linking low
childhood socioeconomic status to poor adult health [36]. To further explore these
mechanisms, Add Health has begun to add blood-based transcriptional profiles for a
nationally representative subsample of the original cohort [37]. Demographers have
long known that adverse social circumstances produce adverse health consequences.
These studies begin to suggest some of the cellular pathways that may mediate
between social causes and somatic consequences.

3.2 Genomic control variables and biomedical dependent variables (Type 2
Sociogenomics: somatic moderators of social determinants of health and
social moderators of somatic determinants of health)

Type 2 Sociogenomics, like Type 1 Sociogenomics, originates in medical sociol-
ogy and aims to identify social determinants of health and disease. In this type of
research, outcomes are typically disease states or adverse biomarkers or other metrics,
and analysts typically use PGS for the outcome in question (or a related outcome) to
control for individual genomic propensities for that outcome.

Research in Type 2 Sociogenomics has largely found that previously identified
social determinants of health remain salient when PGS for disease states or biomark-
ers are included in quantitative models. For example, stressful life events still predict
depressive symptoms in older adults (in the HRS sample), even when individual PGS
for depression are taken into account [38]. Similarly, the high school environment
continues to influence later-life cognitive function (in the WLS sample), even when
controlling for the PGS for cognitive function [39]. Controlling for the PGS for BMI
does not change the inverse correlation between educational attainment and BMI
in the Add Health sample [40]. In the same study, depression and self-rated health
remained correlated with educational attainment when their PGS were taken into
account, but the magnitude of the correlation was attenuated, indicating that some
(but not all) of the correlation was driven by genetic factors.
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Research in this area has also turned up interesting interactions between the
genome and the social world. For example, it has long been known that higher
socioeconomic status correlates with lower BMI, but recent research in Type 2
Sociogenomics suggests that higher socioeconomic status actually reduces the genetic
influence on BMI [41], as does higher educational attainment [42]. Conversely,
perceiving one’s neighborhood as disorderly exacerbates the genetic risk of type
2 diabetes for older adults in the HRS sample [43]. For younger adults (in the Add
Health sample), having a higher PGS for type 2 diabetes increases disease risk only
when living in high-crime neighborhoods because living in a high-crime neighbor-
hood increases the risk of obesity [44].

Type 1 and Type 2 Sociogenomics have made valuable contributions to medical
sociology [15]. Further research in these areas, particularly in Type 1 Sociogenomics
using new epigenetic markers, promises to better elucidate how specific social
determinants of health and disease operate and, in particular, how they influence the
workings of the human genome. However, several caveats attach to any research using
PGS (Type 2 Sociogenomics). These will be discussed further in Section 4.

3.3 Genomic independent variables and socioeconomic dependent variables
(Type 3 Sociogenomics: somatic causes of social outcomes)

Type 3 Sociogenomics also uses PGS as independent variables, but the dependent
variables it seeks to explain are socioeconomic outcomes. It, therefore, uses PGS for
markers of socioeconomic status. The overwhelming focus of research in this area has
been the PGS for educational attainment, and that will be the focus of this discussion
as well.

Although Type 3 Sociogenomics looks similar to Type 2 Sociogenomics in the
sense that both use PGS as independent variables, Type 3 Sociogenomics originates
in a different corner of the social sciences: behavior genetics, the subfield of psychol-
ogy concerned with establishing a genetic basis for human and animal behavior [45].
Throughout the second half of the twentieth century, nonmolecular research on twins
and adoptees formed the core of human behavior genetics [46]. These studies focused
on estimating the “heritability” of behaviors and social outcomes: the proportion
of the variance in outcome that arises from genetic variation as opposed to nonge-
netic (environmental) variation [47]. However, when it became possible to look for
molecular causes of particular behaviors and outcomes, the candidate gene approach
failed, as described above. For a moment, it appeared that the field would not survive
in the molecular age [29, 46].

In 2013, however, the SSGAC breathed new life into behavior genetics with its first
GWAS of educational attainment [48]. With this GWAS, behavior genetics expanded
into sociogenomics, bringing on board economists and demographers, particularly
those associated with long-running studies that had genotyped their participants:
HRS, Add Health, and WLS. Although the SSGAC has led GWAS for a few other
behavioral outcomes, its primary focus has been educational attainment, for three
reasons. First, educational attainment initially appeared to be a reasonable proxy for
intelligence, which had long been the focus of behavior genetics and its predecessor,
differential psychology [49]. Second, educational attainment (unlike more direct
measures of intelligence) was widely available across the disparate data sources
available for inclusion in the GWAS (recall from above that GWAS require enormous
samples). Third, demographers and other sociologists had long ago identified educa-
tion as the primary vehicle for social mobility in the United States [50].
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The first GWAS of educational attainment (EA1) had a discovery sample of
101,069 people. In validation samples, the PGS it produced accounted for about 2%
of the variance in educational attainment [48]. The second GWAS of educational
attainment (EA2) had a discovery sample of 293,723 people. Its PGS accounted for
about 3.2% of the variance in educational attainment in replication samples [51]. With
the 2017 release of data from the UK Biobank [52], the SSGAC was able to coordinate
a GWAS of educational attainment with a discovery sample of 1,131,881 people (EA3)
[53]. In replication, the PGS accounted for 12.7% of variance in educational attain-
ment in Add Health and 10.6% in HRS.

Social scientists debated whether an R? of 12.7% was large or small, but behavior
geneticists were triumphant. These GWAS appeared to demonstrate that specific
genetic variants played a decisive role in producing differences in educational
attainment [54]. Some even argued that an individual’s PGS for educational attain-
ment provided a more accurate representation of their intelligence than an IQ test
and proposed that it be used to distribute educational opportunities and occupa-
tional placements [49]. The start-up Genomic Prediction, founded by physicist
Stephen Hsu, biochemist Nathan Treff, and bioinformatician Laurent Tellier,
offered couples undergoing in-vitro fertilization the opportunity to screen embryos
for low predicted educational attainment [55]. The first baby born of this technol-
ogy entered the world in 2020 [56].

GWAS of educational attainment and the claims made on their behalf by behavior
geneticists drew severe critique from sociologists, historians, and other scholars, who
warned that this research threatened to substitute genetic determinism for social
science and to give new legitimacy to eugenics [57-59]. Geneticists began to express
these concerns as well in response to a 2019 GWAS of same-sex sexual activity led by
the Broad Institute [60]. Their fears were validated by the nearly immediate release
of an app called “How Gay Are You?” which allowed users to upload their raw genetic
data and calculate their PGS for same-sex sexual activity [61]. Today, the company
Traitwell offers the same service for the PGS of educational attainment [62].

Demographers were initially optimistic about the GWAS of educational attain-
ment. Research using genetically enhanced demographic surveys (primarily Add
Health, HRS, WLS, and the Dunedin Study) found that the PGS for educational
attainment predicts a number of markers of socioeconomic success: social-class
mobility [63], adult occupational status [64], geographic mobility [65], labor earnings
[66], wealth at retirement [67], and of course educational attainment itself [68].

Demographers and other sociologists, however, were more interested in using PGS
for educational attainment and other socioeconomic outcomes to control for unob-
served (genetic) heterogeneity, thereby producing a clearer picture of how social
variables contribute to socioeconomic outcomes [12]. This research has demonstrated
that, even when the PGS for educational attainment is taken into account, childhood
socioeconomic status remains an important predictor of educational outcomes and
adult socioeconomic status. In the HRS sample, respondents whose PGS was in the
lowest quartile but whose fathers’ income was in the highest quartile graduated from
high school at a higher rate than respondents whose PGS was in the highest quartile
but whose fathers’ income was in the lowest quartile. The same was true of college
graduation rates [66]. Data from HRS also showed that correlations between a child’s
educational attainment and that of their parents are primarily driven by social inheri-
tance rather than genetic inheritance [69]. Data from the UK Biobank showed that
children with higher socioeconomic status had greater returns to schooling, net of the
PGS for educational attainment [70].
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In 2022, researchers associated with SSGAC published a fourth GWAS of edu-
cational attainment (EA4) [71]. This study used a discovery sample of 3,037,499
individuals, more than two-thirds of whom came from 23andMe. The resulting
PGS accounts for 15.8% of the variance in educational attainment in the Add Health
sample and 12.0% of the variance in educational attainment in the HRS sample
(sample-size-weighted mean of 13.3%) [71].

By that time, however, these larger R* figures had come to seem less impressive.

A raft of research had demonstrated that an individual’s PGS for educational attain-
ment is correlated with socioeconomic advantage at family and neighborhood levels
[68, 72], and that a substantial proportion of the predictive power of the PGS for
educational attainment is due to its correlation with a person’ living environment
rather than to biochemical effects in a person’s body (direct genetic effects) [73].
Several studies found that the PGS for educational attainment lost upward of half

of its predictive power in samples of siblings as opposed to unrelated individuals

[63, 74]. Research comparing adopted children to nonadopted children found that the
PGS for educational attainment was substantially less predictive of actual educational
attainment for adopted children [75] and that parents’ PGS for educational attain-
ment predicted the educational attainment of both biological and adopted children
(though less well for adopted children than for biological children) [76]. Researchers
typically describe the effect of the parents’ PGS on the child’s education as “genetic
nurture” or an “indirect genetic effect,” but there is no evidence that the parents’
DNA has a direct effect on the environment they provide for their children. Data from
the Brisbane Adolescent Twin Study suggest that this effect is entirely accounted for
by parents’ socioeconomic status [77].

In the most recent GWAS of educational attainment (EA4), within-family analysis
demonstrated that only 30.9% of the R” could be attributed to direct genetic effects
[71]. That is, an individual’s own SNPs account for only 4.1% (30.9% of the sample-
size-weighted mean R” of 13.3%) of the variance in educational attainment in HRS
and Add Health. Moreover, the findings of within-family studies cannot be general-
ized to between-family differences [78]. Just in the past two years, social and medical
geneticists have warned publicly against using PGS (for any outcomes, but especially
for educational attainment) to select embryos, as they do not have the effect that
companies like Genomic Prediction claim [79]. Genetic differences do seem to have
some bearing on educational attainment (and therefore other socioeconomic out-
comes), but their effect is small, and we still do not know which genes matter or how
they matter.

4. The drawbacks of GWAS and PGS

Only six years ago, demographers were optimistic that GWAS could produce PGS
that would allow them to control for unobserved genetic heterogeneity, increasing
the explanatory power of their social models [12]. As the previous section indicates,
however, GWAS and PGS for educational attainment have not lived up to the hype
that accompanied their introduction. Educational attainment is the most studied
social outcome in Type 3 Sociogenomics, but the difficulty of identifying direct
genetic effects, even with discovery samples that include millions of people, sug-
gests that GWAS for other socioeconomic outcomes will face similar challenges.

This section describes two additional problems with GWAS and PGS that apply to
biomedical outcomes (those used in Type 2 Sociogenomics) as well as socioeconomic
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outcomes (those used in Type 3 Sociogenomics): their lack of portability and their
mismeasurement of genetic risk.

4.1 The nonportability of PGS

Across biomedical and social genomics, GWAS discovery samples are typically
limited to white people with exclusively European genetic ancestry [80]. The rationale
for this limitation derives from a racist thought experiment known as “the chopsticks
problem”: if a GWAS of facility with chopsticks were performed on students from a
US university, it would inevitably identify SNPs that are more common among Asian
Americans, regardless of whether such SNPs have any bearing on manual dexterity
[81]. The issue is what geneticists term “population stratification”: DNA and culture
both vary geographically. Ideally, in a GWAS discovery sample, the only systematic
genetic differences between cases and controls would be in SNPs that cause (or are in
linkage [correlated] with SNPs that cause) the outcome in question. However, since
the purpose of the GWAS is to identify the SNPS that cause (or are in linkage with
SNPs that cause) the outcome in question, there is no way to apply this limitation in
advance. Instead, researchers typically use race as a proxy for genetic similarity. They
do so in the language of “genetic ancestry” [54] and identify it with genetic markers
(either ancestry informative markers or principal component analysis) [82]. However,
GWAS typically define ancestry as the continent from which one’ recent ancestors
originated, thereby conflating ancestry with the socially constructed racial categories
used in the United States, even though human genetic variation occurs continuously
across continents rather than categorically between them [83]. Boundaries between
the so-called ancestry groups are arbitrary and artificial [59].

Owing to the large sample sizes required by GWAS, white/European ancestry
subjects have been most readily available, and all of the GWAS of educational attain-
ment have been limited to white/European ancestry samples (as identified by ances-
try informative markers or principal components analysis). Three problems remain,
however. First, these large white/European ancestry samples are not representative of
any actual population. GWAS discovery samples rely heavily on two sources of data.
One is the UK Biobank, which is volunteer-based and has consistently experienced
low participation rates, and is therefore not representative of the UK population [84].
The other is 23andMe, a direct-to-consumer genetic testing company that collects
research samples from customers who have paid for some type of genetic testing [85].
Its customer base comes primarily from the United States, but is far from representa-
tive of the US population. These samples become even less representative when com-
bined with each other and with additional samples. Second, limiting GWAS discovery
samples to white/European ancestry populations does not fully solve the problem of
population stratification because stratification occurs geographically at scales much
finer than the continent [86] and socially within geographic locations [87]. Third, the
PGS that are created from these GWAS have limited portability, both outside of and
within white/European ancestry populations.

In biomedical as well as social genetics, PGS constructed from GWAS that include
only white people are much less predictive (if predictive at all) for nonwhite individu-
als [88]. The PGS constructed from the most recent GWAS of educational attainment
(EA4) accounts for only 1.3% of the variance in educational attainment among
African Americans in HRS and 2.3% of the variance in educational attainment among
African Americans in Add Health, as compared to 12.0% (HRS) and 15.8% (Add
Health) for white Americans [71]. The use of biomedical or socioeconomic PGS for
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clinical or policy purposes, therefore, threatens to exacerbate existing disparities [88].
Several efforts are currently underway to make GWAS for biomedical outcomes more
diverse, but these have encountered scientific challenges along with those related to
recruiting participants [89].

The lack of portability across racial categories is typically explained in biological
terms: perhaps there are different SNPs that account for the outcomes in question in
non-European-ancestry populations, or perhaps the SNPs identified in the GWAS are
in linkage (correlated) with different SNPs in non-European-ancestry populations
than they are in European-ancestry populations. However, it is equally possible that
genetic variation has different consequences in different social environments [15]. For
example, data from HRS, Add Health, and WLS indicate that the PGS for educational
attainment became more predictive for white American women across the twentieth
century, as gender discrimination abated [90]. Currently, the nonportability of the
PGS for educational attainment beyond white/European subjects means that respon-
sible research using this PGS must be limited to white/European samples (though
irresponsible research does occasionally get published, for example, [91]).

Demographers and geneticists have recently found that PGS have limited porta-
bility even among white individuals with exclusively European ancestry, indicating
substantial genetic diversity within this racially defined group. For example, PGS
constructed from GWAS using individuals with ancestry in Northwest Europe do a
much worse job of predicting outcomes in individuals with ancestry in other parts
of Europe [92]. Research using data from WLS has demonstrated that the PGS for
educational attainment does not predict outcomes for Jewish individuals as well as it
does for non-Jewish individuals [93]. Research using data from the UK Biobank has
shown that PGS also fail to port across other social categories, including age, sex, and
socioeconomic status [94]. While researchers can account for the lack of portabil-
ity outside of white/European ancestry samples by limiting their studies to white
individuals with exclusively European ancestry, they cannot account for the lack of
portability within white/European ancestry samples because the factors limiting
portability are rarely known in advance.

4.2 PGS and the mismeasurement of genetic risk

The final problem with the use of GWAS and PGS in demography is that they do
not effectively do what demographers need them to do: account for genetic hetero-
geneity and thereby facilitate the production of better models and more accurate
estimates of social parameters [12, 54]. That is, the PGS produced by GWAS of edu-
cational attainment and other social outcomes do not accurately capture individual
genomic propensity for those outcomes. As this chapter has shown, existing methods
generate PGS that are seriously confounded by social and other environmental fac-
tors, and whose portability is severely limited in ways that are both known (beyond
white/European ancestry samples) and unknown (within white/European ancestry
samples). Additionally, GWAS measure only one type of genetic risk: the additive
effects of SNPs. They exclude rare variants, structural variants, insertions, and dele-
tions. They also exclude the X and Y chromosomes and mitochondrial DNA [78].

PGS, therefore, exclude genetic information that may be relevant and include
social information that is relevant to the outcome in question but not caused by DNA
[95]. They, therefore, mismeasure the genetic risk of the outcomes they are supposed
to index, even in individuals who resemble the discovery sample. Medical geneticists
have already moved away from PGS as indicators of disease risk. Demography,
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however, seems to be moving in the opposite direction, with long-running studies
increasingly genotyping participants and adding PGS to their public data offerings.
Proponents have claimed that any social research that does not include a PGS is akin
to bank robbery: a waste of public money due to omitted variable bias [54]. But it

is becoming increasingly clear that PGS do not solve the problem of unobserved
genetic heterogeneity, and that including them in social models may produce worse
rather than better parameter estimates. They, therefore, threaten to naturalize social
inequality and thereby preserve the status quo. While this is primarily a problem

for Type 3 Sociogenomics, any cautions about using PGS also apply to Type 2
Sociogenomics.

5. Conclusions

The use of genomic and epigenetic data in demography is quite new—dating only
from the first decade of the present century—and rapidly changing. So far, it has
validated nongenetic research in social demography, demonstrating that educational
attainment is strongly conditioned by childhood socioeconomic status and that socio-
economic inequality in both childhood and adulthood produces health disparities.
With the development of new epigenetic measures in particular, it may be possible to
get a more detailed picture of exactly how the social world influences health, which
may point to new ways to advance population health and health equity.

Yet, while the use of genomic and epigenetic data has provided new evidence for
the ways in which social variables produce social and biomedical outcomes, it has pro-
vided scant new evidence for the ways in which DNA contributes to these outcomes.
Candidate gene studies proved a boondoggle, demonstrating that genetic influences
on socioeconomic and biomedical outcomes are weaker than previously expected and
more widely distributed across the genome. Individual genes rarely have identifiable
effects, either medically or socially. GWAS identify SNPs that are correlated with par-
ticular outcomes, but they do not identify causal pathways. They give credence to the
long-standing claim of behavior genetics that DNA influences all human outcomes,
but do not provide any specific information about kow.

Six years ago, demographers were enthusiastic about the prospect that GWAS
would produce PGS that could simply be dropped into quantitative models to control
for genetic heterogeneity and better clarify social processes. Increasingly, however,
it has become clear that PGS are not adequate to this task, though they may have
other uses. Research by demographers has been key to identifying the limitations
of PGS, particularly the PGS for educational attainment, and to demonstrating the
impossibility of separating genetic and environmental causes of socioeconomic and
biomedical outcomes. This research has clearly shown that genes matter differently in
different social contexts. GWAS may eventually be consigned to the same dustbin as
candidate gene studies, or they may prove useful beyond the construction of PGS.

Several new lines of research are beginning to appear on the horizon of socioge-
nomics. One is further inquiry into the genetics of education and other social out-
comes, moving beyond SNPs and into rare variants and structural variants. A second
is the study of endophenotypes: biomarkers or subclinical phenomena that show
stronger correlations with DNA than the phenotypes demographers have studied to
this point (socioeconomic outcomes and diseases states). Finally, RNA and new epi-
genetic phenomena might provide additional insights into the social determinants of
health, particularly as they relate to aging and to the effects of childhood experiences
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on later life health. Undoubtedly, demographers will continue to use genomic and
epigenetic data to advance the project of social demography in creative and produc-
tive ways.
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Chapter 13

Demographic Data in the Built
Environment and Human Health
Studies

Huaqing Wang and Louis G. Tassinary

Abstract

Demographic data is widely used in both built environment and population health
studies. Traditional data sources include national, state, and local surveys as well as
archived data from longitudinal studies and newly emerging sources such as digitally
accessible administrative data and real-time data from mobile devices. The value of
these diverse data sets hinges on their accuracy, completeness, reliability, relevance,
and timeliness. This chapter reviews the literature published in this field, provides
a selective overview of the extant published research based on such data, and offers
suggestions for the continuing access and use of such datasets.

Keywords: epidemiology, social context, community, neighborhood, city

1. Introduction

The built environment encompasses aspects of the inhabited constructed world that
affect such fundamental human activities and needs as play, rest, work, mobility, shel-
ter, etc. These constructed environments typically consist of homes, buildings, streets,
open and green spaces, neighborhoods and communities, grocery stores, healthcare
facilities, schools, and other artifacts. Research to date has consistently found that
aspects of the built environment affect a person’s health in different ways. For example,
sedentary habits are reinforced for individuals with limited access to sidewalks or bike
paths, and a higher prevalence of obesity is positively related to the proximity of fast-
food restaurants to primary dwellings. In addition, urban density generally increases
the likelihood of significant air and noise pollution, which in some studies is related to
the prevalence of respiratory disease and hearing. Exposure to loud noise can also cause
high blood pressure, heart disease, sleep disturbances, and stress. And both laboratory
experiments and field-based quasi-experiments have repeatedly shown that exposure to
greenspace helps reduce stress or restore attention.

Scholars from the distinct yet converging fields of landscape architecture, city
planning, environmental science, psychology, public health, preventive medicine,
and geography each provide unique perspectives on the complex multi-level relation-
ships between the built environment and human health. Environmental psychologists
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typically conduct research in lab and field settings to explore psychophysiological
individual reactions to natural and constructed environments, whereas epidemiolo-
gists usually examine such phenomena through aggregate cross-sectional or longi-
tudinal observational studies. Researchers in landscape architecture, city planning,
and geography focus primarily on the spatial distribution of certain city elements and
human health associations through the conduct of field surveys and experiments in
actual human settlements.

Regardless of either the discipline or method, nearly all such research requires
some form of social demographic data. Social and demographic factors such as age,
gender, race, income, or education all affect human health and therefore need to be
controlled or accounted for in any scientific investigation. Some studies control such
variation through research design, for example, by an explicit focus on older adults’
mental well-being and how it is affected by neighborhood characteristics [1] or an
exploration of children’s obesity and the influence of their community environment
[2]. Alternatively, social demographic variables often moderate the built environment
and human health relationships. In these cases, the social demographic variables are
controlled through statistical models. For example, the health benefits of exposure
to urban greenspace have repeatedly been found to be stronger among lower-income
and lower-educated populations [3]. Due to the role of such effects, it is necessary to
include social demographic factors in all studies on the built environment and human
health relationships.

This chapter offers an overview of the social demographic data that is widely used
in the built environment and human health field, through a scoping review of the lit-
erature. We will introduce (i) what types of social demographic data have been used;
(ii) how to currently obtain these data; (iii) the accuracy, completeness, reliability,
relevance, and timeliness of such data; and (iv) offer suggestions for the future use of
such datasets in the built environment and population health studies.

2. Methods

A scoping review methodology was selected to best accommodate the wide
diversity of studies that have addressed built environment and human health
relationships. We searched the literature using Scopus®. We employed “built
environment,” “health,” and “social” as search terms, stopping the search as
of January 3, 2023. Subject areas that were not expected to cover the literature
examining built environment and health topics (e.g., physics, math, chemistry,
etc.) were excluded.

The retrieved literature was screened by reviewing titles and abstracts in terms of
relevance to the research question. The four inclusion criteria were that each publica-
tion must be an original research article, use a quantitative analysis method, examine
built environmental factors, and explore human health outcomes and unhealthy
behaviors. The remaining relevant documents were subsequently considered for full-
text review and assessed for eligibility. Ineligible documents either did not have a full
text available, were not in English, did not concern human health, or did not include
variables or analyses relevant to the built environment.

Social demographic variables, the analytical unit of a study, the country in
which the studies were conducted, and the types of built environment factors and
health-related variables investigated were all codified and reviewed.
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3. Overview of the studies on the built environment and human health

The initial search yielded 1398 documents that were screened for relevance. Of these,
927 were excluded, resulting in 471 documents being considered for a full-text review. Of
these, 132 were excluded because they were neither in English, original research, ana-
lyzed quantitatively, nor included either built environment or human health variables.

A total of 339 documents were then reviewed. As shown in Figure 1, there hasbeena
marked increase in the number of original articles per year on this topic.

Of the 339 studies, there are 11 articles exploring the topic in two or more coun-
tries. The largest proportion of single-country studies was in high-income countries,
as defined by the World Bank [4]. Specifically (Figure 2), the United States alone
published 40.85% of the original research articles. Followed by Australia (34%),
Canada (29%), China (21%), and the United Kingdom (20%). 81.25% of the articles
were conducted in high-income countries. Only 1.5% of the articles were conducted
in low-income countries, including India, Bangladesh, Ghana, Kenya, and Nigeria.

Based on our review, three factors emerged as the most commonly examined in
the literature: namely, the effects of promoting physical activity, promoting a healthy
food environment, and enhancing contact with nature. Ninety-three percent of the
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Figure 1.
Number of original research articles published between 2002 and 2022.

Figure 2.
Map of study countries.
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studies used data at the individual level, and some combined with data from the
neighborhood level. Only 22 (6%) out of the 339 studies used data at census block
groups, census tracts, communities, districts, cities, counties, zip code levels, etc.,
and adopted an ecological study design. The most widely used built environment
variables include walkability of the neighborhood, vacancy rate, land use mix, street
connectivity, availability of community facilities, residential density, greenspace and
recreational resources, transportation facilities or destinations (i.e., bus, metro, or
subway station density), and food environment (both convenience and grocery store
density). These variables were derived either from surveys or measured by using
Geographic Information System (GIS).

A variety of health outcomes have been reported in the literature. Nearly
15%(n = 50) of the studies explored two or more health outcomes. For example,
simultaneously focusing on walking, weight status, and obesity; physician-diagnosed
chronic disease and self-rate general health; or physical and mental health. For the
studies that focused on single health outcomes, 54.0% (n = 156) investigated physical
activity, sedentary behavior, weight, and obesity-related outcomes, whereas slightly
more than 15% (n = 44) focused on mental health, cognitive health, and dementia.
Other studies explored chronic disease mortality and/or morbidity including hyper-
tension, diabetes, heart disease, asthma, etc. Four studies focus on healthcare system
utilization, and 10 studies examined the self-reported quality of life.

4. Role of social demographic variables

Social demographic factors have been included in almost all (336/339) of the
studies reviewed. They have been used mostly as control variables in quantitative
statistical analyses, yet a few studies went further and explored the moderating role
of social-economic factors on the built environment and human health relationships
[5]. The most widely used variables include age, gender, education, income, race/eth-
nicity, marital status, employment, etc. The data-collecting methods and sample sizes
limit the ability of any single study to control all these social demographic variables,
yet almost all the articles reviewed attempted to control at least some of these social
demographic factors (Figure 3).
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Figure 3.
Frequency of commonly used social demographic variables in the reviewed built environment and human health
relationship studies.
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The reason for such inclusion is that the built environment and human health rela-
tionship are complex and can be influenced by social demographic variables. Failure
to incorporate these demographic factors is generally believed to distort our under-
standing of how various aspects of the built-in environment affect human health. Age
plays a role in that older adults may be more sensitive to environmental factors such as
air pollution and extreme temperatures and may have different mobility needs than
younger adults [6]. Gender is influential in that men and women may have different
patterns of physical activity and access to certain built environment resources, such as
public transportation or parks [7, 8]. Race and ethnicity are important because minor-
ity groups may experience disparities in access to healthy food options, safe neighbor-
hoods, and green spaces [9-12]. Lower-income individuals may have limited access to
resources such as safe housing, healthy food options, and healthcare services, which
can impact their health outcomes [13, 14]. Individuals with higher levels of education
may have a greater awareness of health behaviors and resources and may be more
likely to engage in healthy behaviors [15, 16]. Married individuals may have greater
social support and access to resources than single individuals, which can impact their
health outcomes [17-19].

Therefore, when social demographic variables are included in studies of the built
environment and human health, researchers can better understand how different
groups are affected by their environment and identify strategies for promoting
health equity. Walkable neighborhoods can promote physical activity and improve
health outcomes. However, when social demographic variables are included in the
analysis, the relationship varies. The relationship was stronger for women than for
men, and the association varied by race and ethnicity [20, 21]. Male cardiovascular
disease and respiratory disease mortality rates decreased with increasing green
space, but no significant associations were found for women [22]. Perceived walk-
ability was directly linked to the happiness of people aged 36-45 and, to a lesser
extent, those aged 18-35years of age [23]. Studies regarding access to healthy food
and obesity relationships reported social demographic variables such as income and
race can influence access to healthy food [13, 24]. The association between super-
market access and obesity varied by income level, with the relationship being stron-
ger for lower-income individuals [25, 26]. The relationship between green spaces
and mental health was weaker for higher socioeconomic groups [27]. Greenspace
exposure had no correlation with birth weight, until when maternal education was
considered; an increase in birth weight was detected among the lowest education
level group [28].

It is important to recognize that the inclusion of social demographic variables
when investigating the relationship between the built environment and health varies
depending on the specific health outcome being studied, the demographic group
being considered, the built environment factors being examined, and even the place
where the studies are conducted. A study focusing specifically on birth outcomes did
not include gender as a variable, as all the participants are women biologically [29].

A study examining the environment and changes in physical activity of high school
students did not control age, given high school students are generally within the
same age group [30]. Studies on children and adolescents often include the education
level of parents as a controlling factor instead of the grade level of the participants,
and there is generally no need to control marital status [31-34]. Some studies from
Australia used the Index of Relative Socio-Economic Advantage and Disadvantage

to control social economic status as this index is readily available and widely used in
Australia [35-37].
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Given the importance of examining social demographic variables in the built
environment and human health studies, it is also vital to effectively obtain social
demographic data for research. There are five major sources in the literature. The
first one is accessing data from national, state, and local surveys. The second one is
to obtain administrative data. The third is to utilize data from previous longitudinal
studies. The fourth way is to survey by using questionnaires, either organized via
paper-based, online, telephone-based, or face-to-face questionnaires. The new trend
is data collected from health-related applications on mobile devices. Some studies
obtained data from two or more of these sources [38].

5. Access data from the national, state, and local surveys

Socio-demographic data is widely available from many national, state, and local
surveys. Government institutions from developed countries usually collect health and
related social demographic data periodically and often offer freely accessible data to
the public. The data collected by such institutes are generally considered to be of high
quality and reliable. These countries usually established rigorous standards and pro-
cedures to ensure the accuracy, completeness, and reliability of their data, including
the use of standardized data collection methods and quality control procedures. Many
developing countries, however, either do not conduct such surveys, or the survey
results are of poor quality, making them either unavailable or unreliable for academic
research purposes [39-41].

In the United States, one of the widely used built environment and human health
databases is the Behavioral Risk Factor Surveillance System (BRFSS). It is a national
telephone survey system used by the Centers for Disease Control and Prevention
(CDC) to collect data on health behaviors, chronic health conditions, and the use of
preventive services among the adult population. A variety of studies have utilized
such data in the built environment and human health field [42-45]. The BRFSS
collects data from a random sample of noninstitutionalized adults in each state and
the District of Columbia. The survey is conducted monthly and has been in operation
since 1984. Some of the topics covered by the BRFSS include tobacco use, physical
activity, diet, chronic disease, access to health care, and preventive health practices.

BRFSS also collects social demographic data as part of its survey. The demographic
data collected by the BRFSS includes age, gender, race/ethnicity, education level,
employment status, income, and marital status, among others. The demographic
information collected is used to provide a descriptive profile of the respondents and to
help identify and address health disparities in the population. By collecting informa-
tion on social and demographic characteristics, the BRFSS can help to understand
how health behaviors and outcomes are related to individual characteristics and can
inform the development of targeted public health interventions. The database can be
accessed through CDC’s official website (https://www.cdc.gov/brfss/). This data is
matched and combined with the built environment data, usually based on zip codes
when used in research.

The National Center for Health Statistics (NCHS) is a division of the Centers for
Disease Control and Prevention (CDC) and is the nation’s principal health statistics
agency. A study examining associations between environmental quality and preterm
birth in the United States utilized data from NCHS on 24,483,348 participants [29].
NCHS provides a wide range of health data and information, including (a) vital sta-
tistics: data on births, deaths, marriages, and divorces. (b) National Health Interview
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Survey (NHIS): a large, ongoing survey that collects information on the health of the
U.S. population. (c) National Health and Nutrition Examination Survey (NHANES):
a nationally representative survey of the U.S. population that provides data on health
and nutritional status, including information on diet, physical activity, and exposure
to environmental contaminants. Similar surveys exist in other countries. South Korea,
for example, also conducts a national-level survey (i.e., Korea National Health and
Nutrition Examination Survey [KNHNES]) [46]. (d) Mortality data: data on causes
of death in the United States. (e) Health care utilization: data on the use of health care
services, including hospital stays, physician visits, and prescription drug use. A study
focusing on greenspace and historical redlining used such data to explore their impact
on emergency department utilization [47]. (f) Health behavior and risk factors: data
on behaviors and risk factors that impact health, including smoking, alcohol use,

and physical activity. (g) Chronic conditions: data on the prevalence and impact of
chronic conditions, such as heart disease, diabetes, and cancer.

NCHS data is publicly available and can be accessed through the NCHS website
(https://www.cdc.gov/nchs/). Many of the data sets collected by the National Center
for Health Statistics (NCHS) include social demographic information such as age,
race/ethnicity, education, income, and other demographic characteristics. For
example, the National Health Interview Survey (NHIS) and the National Health and
Nutrition Examination Survey (NHANES) both collect data on social demographics
as part of their surveys. Similarly, vital statistics data on births, deaths, marriages,
and divorces include demographic information such as age, race/ethnicity, and other
characteristics of the individuals involved.

Another major resource is data available through the American Community
Survey (ACS). The ACS is a nationwide survey conducted by the U.S. Census Bureau
to collect data on the social, economic, and housing characteristics of the U.S. popu-
lation. The ACS is designed to provide data on small geographic areas, including
neighborhoods and communities, and is conducted continuously throughout the year.
The survey collects data on a range of topics, including age, race/ethnicity, income,
education, employment, housing, and others. The ACS is one of the largest surveys
conducted by the U.S. government and provides important information on the social
and economic characteristics of the U.S. population. The ACS data is available to the
public and can be accessed through the U.S. Census Bureau’s website (www.census.
gov). To be useful, however, ACS data needs to be combined with built environment
data and health data at the same spatial location and scale. For example, a study
focusing on neighborhood-built environments, obesity risks, and racial composition
combined data from ACS as well as the Southeastern Pennsylvania Household Health
Survey [48].

Some states and localities conduct surveys that collect data on specific health and
environmental issues. The California Health Interview Survey (CHIS) is a well-known
example. CHIS is a large, statewide health survey conducted by the UCLA Center
for Health Policy Research. The survey is designed to collect data on the health and
well-being of California residents and is one of the largest state health surveys in
the nation. The survey collects data on a range of topics, including health behaviors,
chronic conditions, access to health care, health insurance coverage, and more. The
survey also collects social demographic information such as age, race/ethnicity,
education, income, and others. CHIS data is used by researchers to study the determi-
nants of health and health disparities. For example, a study examining the influence
of urban tree canopy on health utilized the data from CHIS [49]. The CHIS data is
publicly available and can be accessed through the UCLA Center for Health Policy
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Research’s website (https://www.uclahealthpolicy.org/). This website provides data
sets, documentation, and tools for accessing and analyzing the data, including the
CHIS Data Online tool, which allows users to create custom data tables and visualiza-
tions. The data is available for a variety of geographic levels, including state, county,
and subcounty areas, and can be used to study health and healthcare issues at the state
and local levels.

6. Administrative data

Six percent (n = 21) of the examined studies utilized administrative data, yet a grow-
ing number of studies are using such data in recent years in health-related studies [50].
Administrative data, including data from Medicaid, Medicare, and electronic health
records (EHRs), can provide a wealth of information on the health status, utilization,
and costs of specific populations. Administrative data is generated from the day-to-day
operations of healthcare organizations, such as hospitals and clinics, and is used to
manage patient care, billing, and reimbursement. One advantage of administrative data
is that it is often comprehensive, covering a large number of individuals and including
a wide range of health information. A study examining built environmental factors and
body mass index trajectories among youth used EHRs from 2001 to 2012 from 163,820
youth aged 3-18 years from 1288 communities [51]. Medicaid and Medicare data can
provide information on the health status, utilization, and costs of older adults and
individuals with disabilities, while the data can provide detailed information on patient
diagnoses, medications, and other health-related information. This allows researchers
to examine particular health measures, like changes in left ventricular ejection fraction,
that are otherwise difficult to capture without such data sets [52].

Administrative data often include social demographic information such as age,
race/ethnicity, gender, and other demographic characteristics. It is important to
note, however, that the completeness and accuracy of the demographic information
in administrative data can vary and may be subject to data quality issues concerning
reliability and validity. As the data is generated from the day-to-day operations of
healthcare organizations, errors can occur during the data collection and recording
process and may occasionally fail to capture all relevant information. Administrative
data may be generated using different data standards and definitions, which can
impact its comparability across different data sources and over time. Compared to the
official survey data collected by government agencies mentioned above, administra-
tive data requires more effort from the researcher to ensure data integrity.

Additionally, privacy and security concerns must be carefully considered when
using administrative data for research. The data must be protected following privacy
and security regulations, such as the Health Insurance Portability and Accountability
Act (HIPAA). This is a US federal law that sets standards for the privacy and secu-
rity of protected health information (PHI) in the healthcare industry. It requires
healthcare providers, health plans, and healthcare clearinghouses to maintain the
privacy and security of individuals’ PHI and to provide individuals with certain
rights concerning their PHI. HIPAA also establishes penalties for noncompliance
and provides for enforcement of its requirements by the Department of Health and
Human Services. This use of this data will likely require data use agreements, data
security measures, and other measures to protect the confidentiality and security of
the data. Overall, when used appropriately, administrative data is a valuable source of
information for researchers.
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The Centers for Medicare & Medicaid Services (CMS), a federal agency within
the US Department of Health and Human Services (HHS), is the primary source
of Medicare and Medicaid data. CMS collects, maintains, and provides access to a
variety of data on Medicare and Medicaid beneficiaries, providers, and payments. The
website (see https://www.cms.gov/) provides access to a range of data sets, includ-
ing the Medicare Provider Utilization and Payment Data, the Medicaid Statistical
Information System, and the National Health Expenditure Accounts. Researchers can
also submit a Freedom of Information Act (FOIA) request or a data use agreement
request to obtain specific Medicare or Medicaid data sets.

There are a variety of sources that researchers can contact directly to obtain
electronic health records. They are (a) Healthcare providers: hospitals, clinics, and
individual practitioners, that maintain and use EHRs to manage patient information.
Data is available but typically only accessible by certain professionals, such as physi-
cians. In such situations, active collaborations with staff physicians are an option. A
study exploring the role of neighborhood characteristics and the racial disparities
in childhood obesity obtained EHRs of 44,810 children seen at 14 Massachusetts
pediatric practices in 2011-2012 [53]. (b) Health information exchanges (HIEs): HIEs
are organizations that collect and securely exchange health information between
healthcare providers. HIEs can provide access to EHR data for research and other pur-
poses, subject to certain conditions and requirements. (c) Government agencies such
as the National Institutes of Health (NIH) and the Agency for Healthcare Research
and Quality (AHRQ ), maintain and provide access to EHR data for research and other
purposes. (d) Commercial vendors, such as Epic Systems, Cerner, and Allscripts,
offer EHR systems for healthcare providers and organizations and may also provide
access to EHR data for research and other purposes.

7. Secondary data from previous longitudinal studies

Using data from previous longitudinal studies for a cross-sectional built environ-
ment and human health study can be a valuable approach, as it can provide a histori-
cal perspective on the relationship between the built environment and human health.
Previous longitudinal health studies may or may not include social demographic
variables. The type and amount of data collected in a study can vary depending on the
specific research questions and methods used. Typically, however, social demographic
variables can be important factors, and many longitudinal health studies routinely
collect such data.

Relying on secondary data, however, can present challenges. For example, the
data may not be representative of current conditions, the measurement of the built
environment and health outcomes may have changed over time, and the data may
fail to dovetail with the specific research questions and methods. It is, therefore,
important to carefully review the data and consider its limitations when conducting
the analysis. When selecting the relevant data, factors such as the time period of the
study, the geographic location, the type of health outcomes measured, and the type
of built environment data collected must be examined, as well as if it is even possible
to spatially and temporally link the health and social demographic data with the built
environment data. It is also important to determine what variables are included and
whether they are suitable for the specific research questions and methods being used
in the current study. In some cases, additional data sources or secondary data analysis
may be necessary to obtain the required social demographic variables.
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There are several sources where a researcher can check websites or contact directly
to inquire about obtaining data from previous longitudinal studies. Sometimes, such
data are not free, and extramural funding is needed to purchase access. The sources
are (a) Research institutions and universities often conduct and archive data from
longitudinal studies. For example, one study focusing on the weight status of low-
income elementary school children obtained data from the third author from her
NIH-funded grant [54]. In a study from China, the researchers used survey data col-
lected by the Public Health College of Fudan University [55]. (b) Government agen-
cies, such as the NIH and the CDC, often conduct and archive data from longitudinal
studies. A study examining childhood obesity obtained data from the NIH environ-
mental influences on child health outcomes (ECHO) program [56]. (c) Professional
organizations and societies, such as the American Public Health Association (APHA)
and the American Medical Association (AMA), may conduct and archive data from
longitudinal studies. (d) There are several publicly available databases, such as the
National Longitudinal Study of Adolescent to Adult Health (Add Health: https://
addhealth.cpc.unc.edu/), that provides access to data from longitudinal studies.

8. Firsthand data collected through questionnaires by researchers

Questionnaires can be designed to collect data from all kinds of aspects. It
can be used to gather information on the exposure of individuals to various built
environment factors, such as access to green spaces, exposure to air pollution, or
availability of sidewalks for active transportation [57]. It can also be used to gather
information on physical activity and sedentary behavior, including frequency,
intensity, and duration, and the built environment factors that influence these
behaviors [58]. Researchers can also gather information on the perceptions and
attitudes of individuals toward their neighborhood and the built environment,
including perceived safety, walkability, and social cohesion [59, 60]. Studies could
use questionnaires to collect information on various health outcomes, including
physical and mental health, health behaviors, and health-related quality of life
[61, 62]. Also, questionnaires can be used to gather demographic information,
such as age, gender, education, and income, which can be used to control potential
confounding variables in the analysis.

In this review, approximately 40% (n = 138) of the published original research
articles collected firsthand social demographic data through a custom-designed ques-
tionnaire. These studies are typically conducted at the individual level and are usually
able to collect all the social demographic factors that the researchers are interested in.
Due to the reason that the questionnaire focuses on a single study, the sample size is
usually relatively small compared to the above-mentioned national or state surveys.
A study focusing on spatial accessibility to physical activity facilities and food outlets
and overweight among French youth randomly selected 3293 students from eastern
France middle schools [63]. Questionnaires are especially useful when the available
secondary data is insufficient or its quality is questionable.

For developing countries where the above-mentioned secondary data is unavail-
able or unreliable, collecting data via questionnaire is the major method to conduct
built environment and human health studies. In most cases, such questionnaires
usually focus on one geographic local area. For example, a study from China explor-
ing social capital, built environment, and mental health used data collected from
591 participants in Nanjing City [64]. Yet occasionally, it also allows researchers to
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conduct across-country studies where the same set of questionnaires has been used
across multiple different districts, communities, or even countries, allowing the
comparison between geographic areas [65]. For instance, A study examining the
impact of neighborhood environments on sedentary time collected data across 10
countries [66]. The questionnaire can also be easily modified if, during the study, the
researcher determines it is necessary to change the questionnaire. Questionnaires are
relatively easy to administer and can reach a sufficient number of participantsina
short period of time, making it a convenient method for collecting data. In addition,
questionnaires are often relatively inexpensive to administer; in some cases, question-
naires can be designed and distributed purely online; if there are no incentives for the
participants, then it is virtually free.

Custom questionnaires allow researchers to dig deeper into the social demographic

characteristics of a particular group of participants, going beyond the routinely
collected variables such as age, gender, race, education, income, and employment.
For example, studies focusing on school students could collect information regard-
ing which grade the participants are at [67]. Other research examining immigrants’
health could collect factors such as country of birth and how long they have been in
the original country and destination country, as the built environment in different
countries could vary significantly [68].
One limitation to using questionnaires in the built environment and human health
studies is that the health measures are based on self-reported signs and symptoms
[69] and thus are subject to the vagaries of memory and an accurate understanding
of the questions. With respect to studying sensitive topics, however, questionnaires
may be preferred because they do not require physical examination or intervention.
Below is a questionnaire constructed to illustrate this manner of data collection. These
questions are just an example and can be adapted to meet the specific needs of a study.
It is important to note that the response options must be culturally sensitive and

Data Types Example Questions Example Response Options

Age What is your current age? 18-24, 25-34, 35-44, 45-54, 55-64, 65, or older
Gender What is your gender? Male, Female, Other

Education What is the highest level of Less than high school, High school/GED, Some

education you have completed?

college, College degree, Graduate degree

Employment

What is your current

Employed full-time, Employed part-time,

employment status? Unemployed, Retired, Other
Income What is your annual household Less than $20,000, $20,000-$39,999, $40,000—
income? $59,999, $60,000-$79,999, $80,000 or more
Ethnicity What is your ethnicity/race? White, Black or African American, Asian, Native

American or Alaska Native, Native Hawaiian or
Pacific Islander, Other

Marital status

What is your marital status?

Single, Married, Divorced, Widowed, Separated

Number of How many children do you None, 1, 2, 3, 4, or more
children have?
Residential What is your current residential Urban, Suburban, Rural
location location?

Table 1.

Example questions and response options for collecting social demographic data.
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appropriate for the target population, and it may be necessary to include additional
demographic variables that are relevant to your study. For instance, it is important to
collect race/ethnicity data in the United States, yet it is much less worthwhile to collect
such data in big cities in China due to the ethnic health disparity between Han and
non-Han is believed to depend more on the regions where people live than on actual
ethnic differences (Table 1) [70].

9. Emerging trend: data collected from health-related applications on
mobile devices

Smartphones, smartwatches, and fitness bands often come with accelerometers
and GPS facilities which track data regarding physical activity, as well as geographic
locations. With the growing utilization of smartphone fitness apps, many research-
ers now collect such data for the built environment and human health studies. The
amount of data that can be collected in his manner is often quite large and is gener-
ated in real-time. A study from China published in 2021 examining built environment
and physical activity obtained such data for more than 3 million users [71]. Another
study from Canada explored neighborhood characteristics and running, and pur-
chased user data from Strava Metro, which allows the researchers to analyze a total of
242,265 segments [72]. Strava anonymized and aggregated user activities in a spatial
file made up of line segments representing routes. Segments contain count informa-
tion for Strava users and running activities using bins of five to protect individual
privacy. Strava categorizes users by gender and age groups which offer a minimum
level of demographic information.

Such methods often provide large amounts of physical activity data with relatively
accurate location information, which researchers can match with built environment
measures. Anonymized aggregated data, however, typically obscures the fine-grained
social demographic information necessary to examine the moderating effects of age,
gender, income, etc., on the built environment and human health relationships. In
addition, data collected through mobile apps may not be representative of the general
population; rather, it might be more likely to represent a physically active or health
awareness population.

While with care in mind, researchers can obtain a rich source of information
about individual behavior, preferences, and experiences in the built environment
from mobile devices. With the right apps, data can be collected on the physical
activity levels of users, such as the number of steps taken, distance traveled, and
calories burned. This data can be used to study the relationship between physical
activity and the built environment, such as the availability of parks and sidewalks.
They can also facilitate the collection of data on travel behavior, such as mode of
transportation, travel time, and the routes taken. This data can be used to study the
impact of the built environment on travel behavior, affording the exploration of
transit accessibility and pedestrian-friendly design. They facilitate the collection
of data on health outcomes, such as sleep quality, stress levels, and mood. This data
can be used to study the relationship between the built environment and health out-
comes, such as the impact of green space on stress reduction. They can also help in
the collection of data on user preferences and experiences, such as ratings of parks
and public spaces. This data can be used to study the impact of the built environ-
ment on user experience and to inform decisions about the design and maintenance
of public spaces.
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10. The way forward

In the realm of the built environment and human health research, the inclusion of
social demographic variables and the utilization of reliable and valid data sources hold
paramount importance. When collecting social demographic data, it is beneficial to
consider (1) accuracy - ensuring correct and precise data; (2) completeness — includ-
ing all relevant information in the dataset; (3) reliability — consistency and stability
of the data over time and sources; (4) relevance — aligning the data with research
objectives and questions; (5) timeliness — using up-to-date and current data; and (6)
magnitude - the scale and abundance of the data. Table 2 offers a detailed description
of these characteristics of social demographic data collected from the major sources.

Moving forward, a key future direction lies in expanding and refining data
collection methods. This involves the integration of emerging technologies, such as
wearable devices, mobile applications, and sensor networks, to capture real-time and
objective data on individuals’ behaviors, exposures, and environmental attributes.
Furthermore, the integration of multiple data sources might be a potentially valuable
way to enrich the breadth and depth of social demographic variables. For example,
by combining traditional survey-based approaches with health data collected from
mobile devices, geospatial data, and digital footprints, researchers can create compre-
hensive databases that capture diverse aspects of individuals’ lives.

Government and health data-collecting agencies could foster the integration of
data from different sources to create comprehensive datasets. Emphasize interoper-
ability to facilitate seamless data sharing and exchange between different platforms
and systems, enabling researchers to leverage multiple data sources effectively.

This integration fosters a more holistic understanding of the social, economic, and
environmental contexts in which individuals interact with their built environment,
enabling researchers to uncover nuanced associations and identify potential mecha-
nisms through which social demographics influence health outcomes.

New advanced analytics and methodologies could be developed and utilized, such
as machine learning, spatial analysis, and data mining, to extract meaningful insights
from complex social demographic datasets. Embrace innovative methodologies that
can handle large-scale and diverse data sources effectively. Researchers could also
engage in validation studies to assess the reliability of new data sources and method-
ologies, comparing them against well-established measures. By establishing strong
foundations of data reliability and validity, the field can build a solid evidence base to
inform policymaking, urban planning, and public health interventions.

Data Source Accuracy Completeness Reliability Relevance  Timeliness Magnitude

National, state, and hk ok ok ok - -

local surveys

Administrative data ** * ** * ™ .

Previous longitudinal ox ** o ** * *

studies

Questionnaires

Apps on mobile
devices

Table 2.
Summary of data characters from different sources.
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11. Conclusion

In conclusion, this chapter has provided a comprehensive overview of the
demographic data used in built environment and population health studies. From
traditional data sources like national surveys to emerging data sources such as
administrative databases and mobile devices, the chapter highlights the importance
of data quality and its impact on decision-making. The chapter has also discussed
the trends in demographic data usage and variable selection and offers suggestions
for accessing and using different datasets in the built environment and population
health studies. Understanding the relative strengths and limitations of accessible
and burgeoning diverse data sets is crucial to making informed decisions and
affording valid field research. This chapter hopefully serves as a useful resource
for researchers and practitioners seeking to use demographic data to deepen our
understanding of the important and complex relationships between the built
environment and population health.
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Chapter 14

Text as Data in Demography:
Russian-Language Experience

Irina Kalabikhina, Natalia Loukachevitch,
Eugeny Banin and Anton Kolotusha

Abstract

We propose to consider our experience in data use of Russian-language texts
of social networks, electronic media, and search engines in demographic analysis.
Experiments on the automatic classification of opinions have been carried out.
Conversational RuBERT has been used in most cases. The following main scientific
results on text data will be described: (1) short-term forecasts of fertility dynamics
according to Google trend data, (2) automatic measurement of the demographic
temperature of various demographic groups (pronatalists and antinatalists) in social
networks, (3) sentiment analysis of reproductive behavior, sentiment analysis of vital
behavior in pandemic, sentiment analysis of attitudes toward demographic and epi-
demiological policy according to social network data, (4) analysis of the arguments of
social network users, and (5) analysis of media publications on demographic policy.
A description of the created open databases of all these studies will be provided. All
of the studies described will contain reflections on the advantages and difficulties of
using texts as data in demographic analysis.

Keywords: text as data, demographic values, demographic behaviour, Russian-language,
digital data, conversational RuBERT, sentiment analysis, demographic temperature,
stance and arguments, natural language processing, demographic policy,

Google trend data, social network

1. Introduction and brief literature review

Only recently have texts begun to be used as data in social sciences. With the
growing access to high-speed Internet and the creation of search engines and social
networks, researchers can receive a large number of comments on issues in social
sciences, including behavior, trends, phenomena, and politics.

In social sciences, the practical application of texts in research covers a variety of
topics ranging from questions of authorship, stock prices estimation, Central Bank
communication impact, nowcasting, policy uncertainty, media slant, market defini-
tion and innovation impact, topics in research, politics, and law [1]; and different
aspects of consumer behavior [2-4].
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In demographic studies, issues of interest include many aspects of demographic
behavior, demographic trends and the assessment of demographic, epidemiologi-
cal, and other types of population policy. For all these topics, the use of text as data
(information on search platforms, social networks, and mass media) can prove use-
ful. Research in the field of digital demography is a new promising trend. Researchers
across the world are just beginning to apply an algorithm for extracting, structuring,
processing, and combining socio-demographic data about populations.

One simple way to use the new data is to identify the frequency of search queries
on different demographic topics. Google data can be used to calculate the volume and
geography of abortions in the United States and other countries [5] to forecast fertility
trends ahead of the official data of statistical agencies [6, 7], estimate migration
trends between couple of countries with virtually no time delay [8] (Russia-Germany
case), and monitor the spread of diseases. For instance, Google Flu Trends project,
aimed to predict epidemics of diseases from 2009 to 2014, based on weekly and
monthly Google search queries data in the United Kingdom [9], and spread of the
COVID-19 pandemic in different countries and regions was studied. The short-term
forecast of fertility on Russian data [7] is based on using the SARIMA/ARIMA predic-
tive model on the time series of Google query data since 2004 with a monthly data
collection step that showed high accuracy with a 2-year forecast horizon. The search
engines, for example, Google and Yandex', have developed their own algorithms
to popularize and simplify work using simple queries. The digital traces of other
platforms can be used to study population trends together with various frequency
data (the cellular operator data, among others). A couple of good examples can be
shown with Russian data. The migration of the population of the Russian Arctic was
investigated on the profiles of users of the social network VKontakte” at the municipal
level, in combination of the ticket services data [10]. The difference between Russian
regions in relation to the sensitivity of regional media to the events of the legislative
process in the field of maternity (family) capital was studied using public.ru platform
[11]; an open dataset of the sentiment of the texts of 0.5 million media publications
on the use of the maternity (family) capital [12]. Track record data from the resumes
of the LinkedIn professional social network participants were used [13] to determine
the volume of migration influx of educated personnel and students to the United
States and Asian countries.

The second direction in using big unstructured data research in demographic
analysis involves the collection of texts of social and professional networks and media
as data through sentiment analysis. Artificial intelligence algorithms allow users to
explore the emotional background of texts in terms of selected demographic topics.

A demographic topic is identified in a social network (“becoming a parent”, “abor-
tion”, “illness”, “vaccination”, etc.) or in the media and the ratio of positive, negative,
and neutral statements is assessed. One can add other assessments/opinions (e.g.,
irony [14]). So, an analysis based on information from Twitter with a variety of
computational linguistic methods allows users to find out the feelings of people about
to have a child, how they plan to have children [15]. The sentiment analysis on demo-
graphic issues includes abortion [16-21], in particular, the legalization of abortion
[22], various aspects of parenthood [14, 15], health issues [5, 21, 23, 24], drivers of
demographic processes (e.g., natural disasters [25]), the demographic structure and
trend of telemedicine [26], and the COVID-19 pandemic and other infections [27-32].

! Website: https://trends.google.ru/, https://wordstatyandex.ru/.
* Website: https://vk.com/.
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Topics closely related to demographics were also studied by sentiment analysis: these
include sexual harassment or violence [33-35], attitudes towards genetic testing [36],
processes of racial segregation [37]. Based on Facebook data, the features of assimila-
tion of Mexican immigrants to the United States were investigated [38]. In Ref. [39],
using the example of migration analysis in Poland, it was demonstrated how big data
from the Facebook social network can help effectively to investigate narrow popula-
tion groups that would normally be inaccessible to demographers.

The development of databases [40] and softs [e.g., [41]] in the field of sentiment
analysis of texts in Russian has pushed the emergence of works using sentiment
analysis, including the social sciences [42]. In a few demographic studies based on
Russian-language data and sentiment analysis, the authors studied the positions on
the vaccination of children [43] (the dataset is composed of posts from social net-
works VKontakte, divided into two cases: “for” and “against”) as well as health issues
[44] (DigitalFreud profile data, VKontakte user data, phone application data).

Deep thematic analysis of texts is associated with the automation of arguments on
different issues such as the analysis of opinions, including not only stance but also the
supporting arguments behind that stance. For example, we can not only observe the
share of positive and negative assessments about birth, having many children, abor-
tion, the childfree phenomenon, unregistered marriage, etc. but also get a structured
share of positive and negative arguments, that is, why do people choice positive or
negative reaction.

Modern methods of natural language processing do not provide a universal tool
for the automatic determination of argumentation in texts. Researchers essentially
“manually” analyze the data, answering the question of why a particular topic is
perceived negatively or positively by people. Or they re-conduct a time-consuming
sentiment analysis already on topics-arguments.

The analysis of arguments from social media comments has gained popularity in
environmental research in recent years due to the growing discussion of new topics
such as COVID-19: vaccination [45-47], quarantine [48]. In addition, the comments
are used to monitor and make operational decisions on COVID-19 and its conse-
quences [49, 50]. But most researchers in the analysis of social media content concen-
trate mainly on assessing the emotional background of posts and comments [51-53],
without attempting to extract the argumentation of users’ positions. If we compare
the number of studies on the thematic analysis of stances and the thematic analysis of
arguments, the latter clearly lose out to the former (see, e.g., the analysis of stances on
abortion [5, 16-19, 21, 54] and analysis of arguments on abortion [16]). In particular,
for opinions about abortion, the authors received eight most common arguments for
abortion and five arguments against abortion [16]. There are fewer argument analysis
works since this requires the additional theoretical processing of argument structures
for using text processing methods. That is why it is important to learn how to identify
the presence of argumentation and somehow automatically classify the arguments
found.

In this chapter, we present the results of over 3-years of work on sentiment
analysis of Russian-language texts in social networks, as they pertain to demographic
issues. We conduct a consistent sentiment analysis of comments in the social network
VKontakte of selected demographically oriented groups, the so-called “pro-natalist”
and “anti-natalist” groups with different reproductive attitudes. Our approach con-
sists of three steps: (1) the automated measurement of the dynamic of the emotional
phone of groups in social networks during long period of time in the framework of
demographic and family policy in Russia, (2) the sentiment analysis of reproductive
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attitudes and opinions on pro-natalist demographic policy according to social net-
work users from the same groups (demographic temperature of the second type),
and (3) the search of general algorithm of the sentiment analysis of the arguments
of positive or negative opinions on reproductive issues and police according to social
network users from the same groups.

2. Data and methodology

Our methodological approach is based on the sequential study of selected demo-
graphically oriented groups in a social network.

The research was based on an array of data containing comments from users of the
VKontakte social network, pre-selected according to the principle of relevance to issues
of reproductive behavior. This data is publicly available [55, 56]. The selected demograph-
ically oriented groups in a social network include pro-natalists (supporters of childbear-
ing) and anti-natalists (supporters of refuse of childbearing, child-free groups).

The data collection was carried out in several stages. First, using the built-in API
(application programming interface), user groups dedicated to the topic of reproduc-
tive behavior, both pro- and anti-natalist orientation, were selected. The search for
groups was carried out by keywords (“mom?, “child”, “parents”, “childfree”, etc.).
Then the selected groups were cleared of irrelevant ones, in particular advertising or
inactive groups. Thus, as a result, out of over 1000 groups selected at the first stage,
about 350 groups remained after cleaning. It was revealed that there are significantly
more pro-natalist groups, and they are usually represented by a significantly larger
number of participants, whereas anti-natalist groups are more active, that is, they
contain a greater number of posts and discussions. The final sample included 341
pro-natalist and 8 anti-natalist groups.

The number of groups was chosen based on the amount of text (using a thresh-
old of more than 100 thousand of comments). Supporters of the childless lifestyle
(keywords “childfree” and their variations) published significantly more posts and
comments than representatives of other groups. In the reproductive dataset, only
resonant comments (at least 5 likes) from relevant thematic (related to issues of child-
hood, motherhood, pregnancy) and representative in size (at least 500 subscribers)
groups are taken into account. The search depth was 5000 posts.

At the final stage, texts (user comments) were extracted from these groups, which
were brought to a unified format within the framework of standard algorithms for
preprocessing text information: translation to lowercase, removal of stop words,
numbers and punctuation marks, lemmatization (reduction to the initial form)
and stemming (removal of endings). A structured array (corpus) of texts has been
formed. Thematic clusters were identified based on Latent Dirichlet allocation (LDA).
Further, the collected textual information was additionally filtered by the presence of
keywords related to reproductive topics in order to exclude most irrelevant comments.

Additionally, irrelevant comments were deleted during expert annotation both on
thematic analysis stage and argument automation stage. For the reproductive data sub-
set with reproductive and pro-natalist policy topics on thematic analysis see Ref. [57].

Moreover, we constructed a database of health-related behavior using VKontakte
users’ comments discussing COVID-19 news texts [58]. We use this dataset to strengthen
some conclusions on sentiment analysis of Russian-language text of social networks on
demographic topics [59]. Altogether, about 11,000 reproductive-related comments and
about 10,000 health-related comments were annotated by stance and arguments.
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We replicated this three-step methodology using the same data for all steps. First,
we examine the general emotional background of the pro-natalist and anti-natalist
groups with different reproductive attitudes with demographic trends and develop-
ments in the field of population policy. This is the so-called demographic temperature
of the first type.

The demographic temperature is the author’s term by which we understand the
emotional background or the predominance of positive or negative statements on topics
related to family values, the birth of children, and other topics in the field of repro-
ductive behavior. Demographic temperature is measured as the difference (or ratio)
between the number of positive and negative statements over a certain period [60].

The demographic temperature of the first type is the difference (or ratio) between
the number of any positive and negative statements of users of selected demographic
groups with different reproductive attitudes. We propose that most of the comments
of our users of these groups are devoted to reproductive and pro-natalist policy topics.
Monitoring of the demographic temperature of the first type in different groups when
superimposed on the calendar of phenomenon gives us an understanding of hypo-
thetically impact of the phenomenon (economic crises, population policy, and so on)
on the emotional background in different demographic groups.

Then we conduct a sentiment analysis of the social network comments of these
selected demographic groups on demographic topics. This is the demographic tem-
perature of the second type.

The demographic temperature of the second type is the difference (or ratio)
between the number of reproductive positive and negative statements of users of our
groups. Theoretically, we can implement the sentiment analysis using the reproduc-
tive statements of any users of social networks. However, we choose the same repro-
ductive groups to reduce the challenge of representation (we gather the reproductive
sentiments in the reproductive groups) and to get the statements from selected
marginal groups of people with opposite reproductive attitudes. Using data from dif-
ferent groups of the VKontakte social network avoids data homogeneity which is one
of the weak points of the sentiment analysis [61].

Finally, we analyze the arguments of the positive and negative statements of our
users at the previous stage of the analysis. The last step is the development of the
algorithm of the argument thematic analysis through natural language processing
methods to monitor both the emotional background of social groups and their argu-
ments of the positive or negative demographic temperature of stances. The main idea
of this step is argument’s thematic analysis automation.

As a subject of research in this chapter, we consider reproductive behavior and the
public’s opinion on the measures of demographic policy in the field of fertility. We
conduct a complex investigation of social user opinions reproductive attitudes and
population policy: the emotional background measurement of demographic groups,
the thematic analysis of social network users’ comments about demographic behavior
and demographic policy, and argument analysis, which potentially helps us grasp
motivation behind social network users’ comments.

In addition, we constructed the dataset on health-related behavior based on
VKontakte users’ comments discussing COVID-19 news texts [58]. The sensitive
thematic analysis on health-related behavior was made with the same method of
sentiment analysis as in the case of the reproductive dataset but on the base of the
alternative dataset. We use the research direction with the health-related behavior
dataset in this chapter to strengthen some conclusions on sentiment analysis of
Russian-language text of social networks on demographic topics.
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A more detailed disclosure of the methods of solving our demographic problems is
presented in appendix.

3. Results

3.1 Automated measurement of demographic temperature (temperature of the
first type)

Our study was a pioneering attempt to analyze the sentiment of Russian-language
comments on social networks to determine the demographic temperature (ratio of
positive and negative comments) in certain reproductive-related behavior groups of
social network users was made. Using the available data in two types of groups since
2012, an asynchronous structural shift in comments of the corpuses of pro-natalist
and anti-natalist thematic groups has been revealed [[60], Fig. 11, 12]. We contrast
two thematic groups, which differ in their reproductive and family attitudes. This
technique allowed us to identify asymmetric trends in changes in the sentiment of
anti-natalists and pro-natalists from 2012 to 2020 before and after the introduction of
family policy with an emphasis on traditional family values in 2014.

The pro-natalists are more positive in general during the total period. The aver-
age demographic temperature for the period is slightly negative, which is 0.951. (A
value of “1” indicates a neutral demographic temperature, below “1” is a negative
temperature, and above “1” is a positive one). The anti-natalists have a lower average
demographic temperature over the period, which is 0.691 [[60], Fig. 15, 16]. Both
pro-natalists and anti-natalists have been reducing the demographic temperature
from 2014 to the present. Anti-natalists did it in 2014, and pro-natalists decreased
later, in 2017, 3 years after the family policy started. We have found that the demo-
graphic temperature in the pro-natalist groups closely repeats the key events in
demographic policy (indexation and extension of maternity capital, family, and
demographic policy initiatives).

The method-related result of this stage is that comments under posts are more
suitable and relevant for analyzing the sentiment of statements than the texts of
posts.

3.2 Sentiment analysis of reproductive attitudes and opinions about demographic
policy (temperature of the second type)

Using the data from the social network VKontakte, the opinions of network
users about the birth of children were examined. A dataset has been compiled with a
markup of opinions in three classes of positions in relation to six topics related to the
birth of children and pro-natalist politics. Experiments on the automatic classification
of opinions were carried out.

The predominance of positive assessments of childlessness, individualism and
abortion permits, and the predominance of negative assessments of having many
children, maternity capital, and parental leave has been revealed.

The created dataset enables drawing meaningful conclusions on the attitude of
VKontakte users to issues of reproductive behavior. The easiest topic to determine rel-
evance is “Abortions”, since in the vast majority of cases the topic is determined by the
word “abortion” itself or the words formed from it. In this case, the topic with high
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quality is also determined by keywords. The prevalence of markups “for” on the topic
“Abortion” (51.6%) is associated with the position of social network users regarding
what women should have right to abortion; with the population’ attitude towards
abortion as an acceptable means of birth control. The abortion rate significantly has
currently decreased in Russia, but the attitude towards this method of birth control
shows not so much readiness for action, as much as recognition of reproductive rights.

It is revealed that the phenomenon of conscious childlessness is actively rep-
resented on the web, and having many children remains a poorly spread behavior
model. The predominance of negative opinions about having many children (44.9%)
is due to the growing heterogeneity of the population in the number of children born.
The increase in the share of large families among families with minor children during
the period of demographic policy (from 7 to 9%, according to the 2010 census and
2015 micro-census) does not change the fact that the type of reproductive behavior,
oriented towards having many children, remains rare.

On the topic “childlessness” one can see the prevalence of positive assessments
(60.0%), since supporters of this pattern are quite emotional, the topic is apparently
active during the period of growth of representatives of this model. In addition, we
must remember about selection — we work with text groups of antinatalists and pro-
natalists. Among antinatalists, the topic of childlessness is expressed predominantly
positively, but among pronatalists, this topic is less popular. This can also explain
the prevalence of positive assessments in the topic “individualism” (62.8%), which
interpreted as self-development, directing resources to one’s own pleasure. This topic
often appears in the context of justification positive position on childlessness, our
hypothesis about this justification was confirmed.

The predominance of the negative statements about parental leaves (35.9%) is
explained by the fact that maternity leave, and carer’s leave children are perceived
negatively by employers and colleagues; and the fact that women themselves often
complain about the increased workload during this period, about the change of
lifestyle during such holidays, and about the lack of free time. Opinions about child-
care benefits (45.5%) are also rather negative since their size appears small for the
recipients. And also supporters of childfree do not want their taxes to go towards
family benefits.

The reproductive dataset’s statistics by topics and positions are shown in Table 1.

As far as the health-related behavior dataset the best results achieved in evaluation
were 0.70 for stance detection and 0.74 for argument identification. These results
were obtained with the approach which applied the RuBERT classifier to determine
the relevance of the texts using the NLI-method: to form an input example, a second
sentence with the aspect (“masks”, “quarantine”, or “vaccination”) was added to each
original sentence from the dataset [64]. For the stance classification task, the texts
were pre-processed and then translated into English using the pre-trained seq2seq-
model (https://huggingface.co/Helsinki-NLP/opus-mt-ru-en). This made it possible
to use a specialized BERT COVID model trained on texts discussing COVID (https://
huggingface.co/digitalepidemiologylab/covid-twitter-bert-v2).

The method-related result of this stage is that the best results were obtained using
the BERT neural network model in the NLI (Natural language Inference) formula-
tion. Our results are similar to other authors. In Ref. [27], three groups of methods for
determining the author’s position in relation to COVID aspects are compared: based
on the LSTM and CNN networks, as well as based on the BERT model [65]. The best
results with a large margin are given by models based on BERT.
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Topic “Relevant” “For” “Against” “Other”
Having many children 341 75 (22.0%)* 153 (44.9%) 113 (33.1%)
Childlessness 1422 853 (60.0%) 134 (9.4%) 435 (30.6%)
Individualism 739 464 (62.8%) 119 (16.1%) 156 (21.1%)
Abortion 1374 709 (51.6%) 161 (11.7%) 504 (36.7%)
Maternity capital (Childcare benefits) 813 184 (22.6%) 370 (45.5%) 259 (31.9%)
Parental leaves 992 201 (20.3%) 356 (35.9%) 435 (43.9%)
Total 5681** 2486 (43.8%) 1293 (22.7%) 1902 (33.5%)

Notes: (1) the shave of markups (*) with the corresponding token from the total number of relevant markups for a
given topic in the line is indicated in parventheses, (2) the total number of markups (**) in the table is greater than the
total number of comments analyzed since some comments contained opinions on several topics. Source: compiled by the
authors (see more Refs. [62, 63]).

Table1.
Distribution of markups on topics velated to the birth of children.

3.3 Analysis of the arguments of social network users: the search of general
classification and automatic algorithm of monitoring of demographic issues

An algorithm for identifying arguments and automatically distinguishing certain
types of arguments (based on the assessment of personal and public arguments) has
been built using the Conversational RuBERT neural network model. The method used
for automatic extraction and classification of the “VKontakte” social network users’
opinions has proven that we can accurately classify users’ comments submitted as the
model’s input for the presence of argumentation and an argument’s type within the
“personal-public” dichotomy to identify personal and social attitudes, values, stories,
and opinions to study reproductive behavior. For the task of detecting the presence
of arguments, the comments of VKontakte users were classified into two classes:
Class “1” if at least two out of three annotators agreed that the comment contained an
argument, and Class “0” if only one annotator or none of them indicated the presence
of an argument.

As aresult, six experiments were carried out, differing in the dataset and the clas-
sification option. In the first three experiments, classification was carried out only by
the presence of an argument, but different types of data were used.

In Experiment 1, the reproductive data was used, consisting of comments from
VKontakte users on reproductive behavior and the evaluation of demographic policy
measures. The training, test, and validation sample comprised a total of 5410 com-
ments. Standard pre-processing techniques were applied, including removing capital
letters, punctuation, stop words, and empty comments.

In Experiment 2, COVID-19-related comments from VKontakte users, such as
vaccination, mask-wearing, and quarantine restrictions, were added to the repro-
ductive data. The new comments were included only in the training set, and the
additional data consisted of 6716 comments, forming the training sample for the
COVID-19 data.

In Experiment 3, training was conducted in two stages: pre-training on the
COVID-19 data and fine-tuning and evaluation of the model on the reproductive data.

The results of training models with the indication of quality metrics are shown in
Table 2.
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F-score - Class “0” F-score - Class “1” Accuracy
(there is no argument) (there is argument)
Experiment 1: reproductive data 0.81 0.61 0.75
Experiment 2: reproductive and health- 0.82 0.49 0.73
related data
Experiment 3: pre-training on 0.79 048 0.70

health-related data, fine-tuning on
reproductive data

Source: compiled by the authors (see more Ref. [66]).

Table 2.
Classification is based on the presence of an argument (class “0” — no argument, class “1” — Presence of an
argument).

The results in Table 2 indicate that the addition of COVID-19 data did not improve
the results of argument extraction in the reproductive collection. The model trained
on the reproductive data alone performed better in this task.

In subsequent experiments, the type of argument was taken into account. In the
fourth experiment, the focus was on the search for personal arguments (class “17),
while public comments and comments without arguments were generally taken
into account equally in class “0”. Similarly, in the fifth experiment, the focus was on
public arguments (class “1”). In the last experiment, all three classes were evaluated
separately (“0” — absence of an argument, “1” - public argument, “2” — personal
argument). The results are presented in Table 3.

The ratio of comments by class averaged 40:60 for comments with arguments
versus those without arguments. The classification by the presence of an argument
was the most accurate in terms of the ratio of quality metrics in the first experiment,
where only reproductive data were used. From this, we can conclude that models
trained on the data of the same subject show better results. The classification by argu-
ment type was more accurate when using two rather than three classes. In our static
measurement, the share of personal arguments was around 40%. Public arguments
prevailed in comments on VKontakte during the period under review in the demo-
graphic groups under consideration.

F-score-Class “0” (no  F-score—Class “1”  F-score-—class Accuracy
argument) (publicargument)  “2” (personal
argument)
Experiment 4: two classes 0.86 0.71 — 0.81
with the emphasis on
personal arguments
Experiment 5: two classes 0.70 0.81 — 0.77
with the emphasis on
public arguments
Experiment 6: three classes 0.78 0.52 0.34 0.67

Source: compiled by the authors (see more Ref. [66]).

Table 3.
Classification model according to the type of argument (“personal” — Based on personal experience, “public” —
Based on public perceptions).
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Based on the results of this work, we have made sure that we can extract and
analyze the data of reasoned opinions of users of the largest Russian social network in
automatic mode. All experiments have shown high accuracy of the methods used. In
addition, the general approach based on the “personal-public” dichotomy is suitable
for any type of demographic behavior, making it universal.

In future, models trained in this way can be used to monitor public attitudes on
reproductive behavior and many others. The monitoring of the “personal-public”
dichotomy in the future research will test our hypothesis on the growth of the share of
personal arguments as a signal for policy-makers. The speed of automated analysis of
such data will enable quick monitoring and responding appropriately to changes.

4, Conclusion and discussion

We developed and tested a method for measuring the demographic temperature of
the first type (the mood of specific demographic groups in social networks) and the
second type (the extraction of opinions on demographic topics in social networks).
We have identified differences in the demographic behavior of social network users
in different socio-demographic groups and their opinions about parenthood and
childbearing on the VKontakte social network. The search for a general structure of
demographic arguments was conducted based on the “personal-public” dichotomy.

There are limitations in the use of such data in demographic analysis, which are dis-
cussed by researchers. These are all kinds of biases, issues with representativeness and
fragmentation, a tendency to make negative statements in comments, data access-
related difficulties, the presence of bots, the risk of false information and changes in
the algorithms of the data platforms themselves, the difficulty of interpreting data
due to the use of initially unstructured texts, the discrepancy of scientific terms and
the language of social networks, the double meaning of some words, and also due to
the limited information on the characteristics of users.

The limitations of our research are similar to those mentioned above. The senti-
ment thematic analysis is sensitive to the following:

* Representativeness and fragmentation of data. The characteristics of the users of
the social network VKontakte may not coincide in socio-demographic characteris-
tics with the population of the country. As far as it relates to reproductive dataset,
the bias is not so strong. The users of VKontalte are close to the age-sex structure
of reproductive age. Nevertheless, we can lose some socio-demographic groups.

* The risk of disconnection between the scope and name of the groups and the
demographic values of its commentators. We checked the connection between
the scope of the reproductive-related groups of pro-natalists and anti-natalists,
their socio-demographic profile, and demographic values of various groups’
participators. The connection has been found. Our groups are relevant for the
comparative analysis of groups with opposite demographic values [67].

* The tendency to negative statements in the comments, which is a specific charac-
teristic of social networks.

* Limited access to data, presence of bots, risk of false information [68, 69], and
changes in the algorithms of the data platforms themselves.
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* The complexity of data interpretation due to the use of initially unstructured
texts, the discrepancy between scientific terms and the language of social net-
works, the double meaning of some words, and the limited visible characteristics
of users [10, 70, 71].

* The cross-cultural analysis can be limited by the circumstance that usually mod-
els are initially trained mostly in English texts and could not be easily extrapo-
lated in the case of Russia. Studying the existing software systems for Russian
text analysis reveals their low accuracy compared to English [40].

Overcoming the limitations of textual data lies in the field of stratification and
other methods of correcting text data biases [72]; using different data sources [73];
supervised machine learning; development of algorithms for collecting; and process-
ing digital data for the possibility of discussing and repeating the research path for
comparative purposes [37].

Sentiment analysis and extraction of opinions (stance and arguments) is an
actively developing field of research that analyzes opinions, moods, assessments,
attitudes, arguments, and emotions of people based on written or spoken language
[74, 75]. Such studies are conducted based on a corpus of comments under videos
on the YouTube platform [76] and under news posts published on social media [77].
However, researchers Castellano Parra, Meso Ayerdi and Pena Fernandez, when ana-
lyzing the comments under news posts on social portals, as well as comments on the
social network pages of certain Spanish newspapers, came to the conclusion that both
the level of engagement (the number of comments per one reader) and the propor-
tion of reasoned comments on social networks are higher than in the comments on
news portals [78]. In our research, we use text data from social networks to extract
opinions on demographic issues also because it contains much larger data than if we
conducted our research analyzing comments on news portals.

The prospects for using texts as data in demographic research are significant. The
further direction of research may be related to expanding a methodology to a wider
range of demographic behaviors, including matrimonial (marriage), migration, and
health. The search for universal general types of arguments should continue. Their
combination may eventually give a more complete picture of automated arguments
on demographic issues, for example, in assessing private or public services in the field
of healthcare, maternity care, partner search, infrastructure projects for families
with children, and social support for certain demographic groups. The statements
can be made about the quality of the service itself (the result of treatment) and about
the quality of environment (the attitude of the doctor, the availability of equipment,
cleanliness, timing, etc.). We also expect that our experience can be extended to other
linguistic and cultural spaces at least within the countries where the demographic
transition has been completed. We believe that it is possible because we have a com-
parable level of public Internet coverage, and we are at a similar stage of the natalistic
transition and the second demographic transition. Cultural differences and institutes
are inevitable in every country and constitute the essence of comparative analysis,
which is possible when using the same methodology and methods in different lan-
guage corpora. Cross-cultural analysis of demographic behavior using big data in
Russia and other countries can also be an interesting subject for further research.

Another path of development is applying large language models (LLM), which
are currently considered to be one of the most powerful instruments for analyzing
text data. Despite the fact that this instrument is rather new, one can already witness
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a number of successful applications in different fields, including social sciences. We
expect that, in the future, large language models will be able to provide opportunities
for deeper and more profound analysis of demographic data.

The prospects of working with texts as data in demographic analysis are impres-
sive in the speed and frequency of obtaining information, and the ability to reveal
information in the field of inaccessible issues within the framework of official
statistics, the ability to combine different data within one research question.
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Appendix

Appendix.1 method for emotional background of demographic groups
measurement: demographic temperature of the first type

We aimed to develop an algorithm that would quickly measure the emotional
background, that is the demographic temperature in contrasting demographic groups
according to reproductive attitudes on the basis of big data over a long period of
time. A thematic model was applied to the generated array of texts to implement
the task of reverse thematic modeling. That is, for each set of words and texts, based
on the probabilistic distributions of the frequencies of words and topics, the most
appropriate topic corresponding to these sets was determined. This allowed us to
form thematic clusters. For each thematic cluster, the task of analyzing the statements
was carried out. TensorFlow® and tflearn® libraries were used for sentiment analysis.
The neural network for sentiment analysis has three-level architecture: the first level
corresponds to the dimension of the commentary corpus dictionary, the second-level
consists of 125 neurons (fully connected layer, ReLU activation function®), the third-
level consists of 25 neurons (fully connected layer, ReLU activation function), the
output-level is binary (“0” - negative, “1” - positive, activation function — softmax®).
Specification of the learning algorithm”:

3 Official website of the project tensorflow.org.

* Official website of the project tflearn.org.

> Function description by link https://enwikipedia.org/wiki/Rectifier_ (neural_networks).
® Function description by link https://ruwikipedia.org/wiki/Softmax.

7 Description by link http://tflearn.org/layers/estimator/.
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Rg = tflearn.regression (*neural network layer™.

, optimiger = “sgd”.

, loss = “categorical_crossentro”).

The sum of the output level signals is equal to one, that is, the output is two
numbers characterizing the probability that comment is negative or positive. Neural
network training is based on the principle of error backpropagation. Neural network
training was carried out on a marked-up database of short messages from Twitter
[79]. Neural network training was performed in the Google Colab environment using
a graphics accelerator (GPU, graphics processing unit). See Ref. Kalabikhina et al. [60]
for other model parameters and more details.

Appendix.2 method for a thematic analysis of social network users’ opinions on
demographic behavior and demographic policy: the demographic
temperature of the second type

The research directions for the analysis of rare reproductive patterns and the
attitude to the main measures of demographic policy were determined by experts.
The analysis of stances of reproductive dataset took place on six topics: having many
children, childlessness, individualism (argument topic for childlessness), abortion,
maternity capital, parental leave. The first three topics concern the reproductive
attitudes, the last three topics concern the opinion on demographic policy on fertility
side (see more Refs. [62, 63]).

The sentences from the collected sample were marked up by six annotators. The
annotators’ group included professional linguists and demographers. Since several
issues could be discussed in each sentence, the annotator marked each sentence by all
topics and by six following labels:

“irrelevant” (it means that the text does not contain stance on the topic);

“for” (positive stance, which means that the speaker expresses his support for the
topic);

“against” (negative stance, the topic of discussion is not endorsed by the
speaker);

“neutral” (this label is used for factual sentences without any visible attitudes
from the author);

contradictory stance (for such a label, evident positive and negative attitudes
should be seen in a message);

“unclear” (the presence of a stance is seen, but the context of the sentence does
enable determining it).

We consider three main classes: “for”, “against”, and “others” (“neutral”, contradic-
tory stance, “unclear”).

The created dataset was divided into three sets: training, validation, and test ones.
The neural network model BERT [65] was used as the main method, in the version
of Conversational RuBERT, for the creation of which the Russian-language model
RuBERT [41], which was further trained on Russian-language dialogs and texts of
social networks. Three variants of the BERT model training were used: classification
of the target utterance, as well as the so-called NLI (Natural Language Inference)
and QA (question-answering) approaches. In the NLI and QA approaches [80], the
model received pairs (text, assumption). For the classification of the relevance of
NLI and the classification of the QA position, this assumption was the aspect itself
(“Abortions”, “Payments’, etc.), for the classification of the NLI position, the assump-
tion also included the position itself (“Negative to abortion”, “Neutral to payments”,
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etc.). To assess the quality of classification, the following measures are used: accuracy
of classification (Accuracy) and F-measure.

As we mentioned earlier, the sensitive thematic analysis on health-related behavior
is based on VKontakte users’ comments discussing COVID-2019 news with the same
method of sentiment analysis on the base of alternative dataset [58]. The sentences
were labeled in relation to the following claims: (1) “Vaccination is beneficial for soci-
ety”; (2) “The introduction and observance of quarantine is beneficial for society.”;
(3) “Wearing masks is beneficial for society” (see more [59]).

The annotation process included two stages: labelling by stance and labelling by
premises. At the first stage of stance annotation, each sentence was labeled by several
experts (three on average) [81]. An annotator should indicate the stance it expresses
towards each of the above-mentioned aspects (or indicate that the sentence is not
relevant to the aspect). The annotators’ group included professional linguists and
psychologists. We consider four stance labels, namely: “irrelevant”, “for”, “against’,
“other” (like in reproductive case).

In the second stage of annotation, the dataset was also annotated by arguments for
all three claims [59]. The following four classes (labels) were used: “irrelevant” (text
does not contain stance and, consequently, premise on the topic), “for” (the stance is
supported with an argument in favor of the topic), “against” (the argument explains the
author’ negative outlook on the topic), “no argument” (no explanation is given for the
topic). A sentence was considered as a premise if the annotator could use it to convince
an opponent about the given claim, such as “Masks help prevent the spread of disease”.
The task of premise annotation should be separated from stance detection and senti-
ment analysis tasks. For example, the following statement does not contain a premise
in relation to masks, although there is an author’s stance “for”: “It is high time to involve
the city of ‘brides’ in the production of protective masks” It is also necessary to distin-
guish between sentiment polarity (positive and/or negative) and argumentation. In the
following sentence, there is a negative polarity towards quarantine, a positive polarity
towards Trump, but no rational premises “for” or “against” quarantine are given: “And
the fact that Trump did not introduce a suffocating quarantine is well done!”

The created dataset was also divided into three sets: training, validation, and test
ones and was utilized for RuArg-2022 shared task which attracted 16 participants®.

It is important to stress that the described argument’s thematic analysis of the
reproductive-related and health-related comments was made by the same approach
as the stance’s thematic analysis. We annotated “for”, “against”, and “other” marks of
relevant comments (comments with arguments) in the health-related dataset. The
context of these arguments does not understandable for us in this case. Another way
is that we annotated “for”, “against”, and “other” marks of an argument-type topic
(“individualism”) in the reproductive-related dataset. The numerical link between
anti-natalist attitudes (“childfree”) and argument-type topic (“individualism”) does
not visible for us in that case.

Appendix.3 argument analysis’s method: search of the automatic general
algorithm for demographic studies

The previous paragraph describes our methods to study of the reproductive (and
health) behavior of Russians based on the opinions of users of the largest social

% https://www.dialog-21.ru/en/dialogue-evaluation/competitions/dialogue-evaluation-2022/ruarg-2022/.
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network in Russia, VKontakte, using natural language processing methods (super-
vised machine learning). Our next step is to identify the arguments in the statements
of VKontakte users on reproductive behavior (or any demographic behavior).

We have proposed a dichotomous “personal-public” approach for such a broad
classification of arguments. The arguments where the author of the statement appeals
to his own experience, personal preferences or attitudes are considered personal.
Public statements were considered to be statements aimed at the authors’ reflections
on how the family should be arranged in society as a whole. This type of division was
chosen because the ratio of personal and public arguments plays an important role in
understanding the “acuteness” of public sentiment and the need for policy-makers to
respond to an alarm signal if the proportion of personal arguments increases signifi-
cantly. Thus, in addition to identifying arguments, the second level of classification
was automatically carried out according to the principle of attributing an argument to
“personal” or “public” (see for more details see Ref. [Kalabikhina et al. [66, 67]]).

In demography, a dichotomous “personal-public” is not the new view. Well-known
the example of using such dichotomous in the framework of fertility survey: “What is
the ideal number of children in your opinion?” (the public site); “How many children
do you plan to have based on your capabilities?” (the personal site). The examples of
comments with arguments in the categories “personal” and “public” in our study of
arguments: “I have three children. They make a mess better than without children.
There is no meaning to life without children” (the personal site); “In countries with a
ban on abortion, the crime rate goes off scale” (the public site).

The total volume of the final sample for with stage of our investigation was 5412
comments. The classification method was chosen as the main one according to two
criteria: the presence and type of argument. These comments were marked up by
experts according to the following principle: if there is argumentation or not’; if an
argument is present, then it is determined whether it is personal or public. In differ-
ent experiments, different classification options were used: only by the presence of an
argument, by the presence of arguments of both types (personal and public), or by
the presence of a specific type of argument.

The analysis of the annotated data was carried out using the Python program-
ming language in the PyTorch environment and the Transformers and Scikit Learn
libraries. The Conversational RuBERT model was used for experiments'. See Ref.
[Kalabikhina et al. [66, 67]] for other model parameters and more details.

? Note that we have also tested the method of finding arguments based on personal pronouns in statements.
This method gave a worse result compared to the markup.
19 DeepPavlov archive on Hugging Face to access the model: https://huggingface.co/DeepPavlov/

rubert-base-cased-conversational.
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Chapter 15

Small Area Estimation for
Demographic Analysis

Aja M. Sutton and Zack W. Almquist

Abstract

In this chapter we will introduce recent developments in the application of small
area estimation (SAE) such as combining new statistical methods, e.g., multilevel
regression and poststratification (MRP) and neighborhood spatial smoothing models
(e.g., a modified Besag-York-Mollié, or BYM2), and consider recent applications for
demographic processes such as mortality or migration estimation at local levels. We
will discuss recent methodological developments and important applications of SAE
such as the United Nations COVID-19 national and subnational mortality estimates.
Last, we will provide a clear example of SAE using United States ZIP code-level data
for core demographic questions relating to mortality and migration.

Keywords: small area estimation, forecasting, demographic data, geographic data,
areal units

1. Introduction

Demography is a discipline dependent on the accurate enumeration of population-
level processes. The foundational unit of measurement for analyzing many demo-
graphic processes is the count of individuals; it allows demographers to derive all
other statistical descriptions of population dynamics. Therefore, it is crucial to have
reliable population counts of the outcome of interest whether they relate to mortality
(e.g., number in the population who died), fertility (e.g., number of births in the
population), morbidity (e.g., number who contracted a disease), population-level
social attitudes (e.g., measurable responses to a sociological survey), migration (e.g.,
counts of movement between locations), or otherwise. Unless there is near-perfect
enumeration through a census, it is often difficult to establish the count of an outcome
in a population. Classic survey methods and modern statistics offer a way to directly
estimate these counts. However, when a survey has inadequate sample size, it may not
be possible to make reliable direct estimates of the outcome of interest (e.g., counts of
people 5-10 years old in Nigeria). Instead, it is often possible to make indirect esti-
mates through methods that are often referred to as small area estimation (SAE).
Here, a small area may either refer geographic areas/regions (e.g., counties, states,
provinces, census tracts, etc.) or demographic groups (i.e., the various combinations
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of demographic characteristics present in survey data used to categorize individual
participants, including sex, age, race/ethnicity, employment status, etc.) [1]. Small
area estimation methods use additional contextual information to produce statistically
robust estimates of under- or unobserved subpopulations or geographic units. Classic
spatial models used for public health mapping and small area estimation include the
Fay-Herriot model [2], the Besag-York-Mollié model [3], and the modified Besag-
York-Mollié model (referred to as the BYM2 model) [4]. While SAE may use such
spatial models in producing estimates, recent advancements in computational power
mean that in many cases these models are only just beginning to be considered as
potentially viable additions to more common SAE methods like multilevel regression
and poststratification.

2. Small area estimation in demographic research

The building blocks of demographic research are census and survey data. As
discussed, sometimes these data are unreliable, incomplete, or not measured in a
timely manner. Increasingly, demographers are using SAE methods to attempt to
produce more reliable indirect estimates as part of their analytic processes. This is
especially true in high- and middle-income countries where data sparseness may exist
in some geographic regions or demographic domains, but data quality and presence
are otherwise high. While direct methods of SAE may incorporate estimation needs
into survey designs, it is frequently also the case that post-hoc SAE is necessary using
data not gathered explicitly for the purpose of generating estimates of the outcome of
interest. In this case, indirect estimates may be produced using SAE methods applied
to either census or survey data.

2.1 Small area estimation and census data

Many census authorities and national statistics offices have begun to use SAE for
minor applications focused on tracking population trends during inter-census periods
among subpopulations that are difficult to enumerate or underrepresented in inter-
census data. For example, the United States Census Bureau has several small projects
aimed at incorporating both geographic and temporal SAE methods to generate esti-
mates in response to data user demands for increasingly finer-grain geographic areas
like census tracts when complete domain data and/or adequate sample size are not
available [5]. The American Community Survey (ACS) is perhaps the most well-
known United States-based project that uses SAE methods; every month the ACS
samples select households in all counties and produces model-based direct estimates
of many outcomes of interest. A significant product of the ACS is indirect estimates of
the number of school-aged children living in poverty at the county and school district
levels which are published in yearly and five-year aggregates, as are all other ACS
estimates. At such a fine-grain geographic level it may be difficult and invasive to
directly enumerate the number of children experiencing poverty, but SAE methods
allow the researcher to leverage sub-population level demographic data from sampled
households to produce indirect estimates in a reasonably unobtrusive yet reliable
manner. Similar work has been undertaken to produce indirect estimates for public
health surveillance, including estimating disease prevalence such as with cancer cases
[6], and health insurance coverage [7].
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2.2 Small area estimation and non-census survey data

Just as with census authority work, a survey design or model may be produced to
best represent attitudes by demographic characteristics and geographic context of any
number of questions from opinion survey responses. In this context, SAE methods
may then be used by organizations or groups interested in attitudes or opinions such
as in academic contexts (e.g., sociologists, anthropologists, etc.), or business (e.g.,
market research). While classic use cases regarding public opinion polls are referenced
below, some interesting and unique examples of these include estimating forest land
ownership for the United States Department of Agriculture National Forest Service
[8] and Australian electoral district-level attitudes toward same-sex marriage [9].
However, with these examples there is a presumption of high-quality data and limited
“missingness” in terms of even fine-grain geographic coverage. In countries that may
have fewer or limited resources for adequate enumeration efforts through a formal
census (often low-income countries), additional information may be generated from
observed population data using SAE. For example, the UNICEF Under 5 Year Mortal-
ity Estimates are a series of regularly produced estimates of small area mortality rates
that use national census and survey data, and complex SAE methods for countries of
particular concern regarding child survival rates [10]. In this way, SAE offers estima-
tion methods of varying complexity and with varying thresholds of statistical exper-
tise required for implementation but is also a suite of methods that can be applied
flexibly to various population enumeration needs given data availability and adequate
consideration. However, one SAE method that can be implemented with an accessible
threshold level of expertise and is increasingly popular in high- and middle-income
contexts is multilevel regression and poststratification.

3. Multilevel regression and poststratification: a basic introduction

Multilevel regression and poststratification (MRP) is a model-based statistical
method that uses national/high-level administrative survey or census data' to adjust
for non-representativeness in subnational surveys using national survey or census
estimates, and/or to provide small area estimation (SAE) in areas where subnational
survey data are sparse or nonexistent. MRP is computationally inexpensive and able to
yield quick, consistent, and accurate estimates. Consequently, it is used for resource
allocation and policy planning in settings such as public health administration.
Prevailing methods of MRP for SAE borrow strength from other administrative areal
data through partial pooling. While this approach is powerful, it does not account for
any potential existing “neighborhood” spatial structure in the data. Including spatial
specifications in MRP can be a valuable way to better handle spatial relationships and
generate more accurate area-level estimates.

! For the sake of clarity, here “survey data” refers to the unrepresentative data used to build the model, and
“census data” are the data representing the known population used to adjust the unrepresentative data and
from which population count estimates of the modeled outcome are made. However, it is possible to use
large, representative data from the known population such as the American Community Survey 5-year
estimates in the United States.
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3.1 Traditional multilevel-regression and poststratification

The traditional MRP method described initially by Gelman and Little [11], and
later expanded upon to consider applications for public opinion polls and surveys
(e.g., [11, 12]; see also: [13-15]), is able to estimate the joint posterior distributions of
the outcome of interest according to the survey population structure, and using
Bayesian methods? to generate marginal estimates for unobserved subpopulations. It
then adjusts these distributions using census or large-scale weighted population sur-
vey data to reflect the known population structure. If desired, it is then possible to use
the mean posterior estimate (i.e., Bayesian methods) for each subpopulation in addi-
tion to the known area-level subpopulation counts from the same census data to
predict the number of individuals in each area exhibiting the outcome of interest (the
outcome is often assumed to have a binomial distribution, but this is not strictly
required).

3.2 Data requirements for model fitting and poststratification

While a relatively straightforward procedure (described more thoroughly below),
MRP has strict data requirements. Typically, the multilevel regression model built
must only use as covariates the variables present in both the survey data used to train
the model, and also the census data used to poststratify the marginal posterior proba-
bilities. These complementary variables must be organized and coded in the exact
same way (e.g., if “age” is used as a covariate, then each dataset must either represent
age as a continuous variable, or bin age groups in the same manner). The individual-
level survey data should contain at minimum two demographic characteristics per
observed participant, in addition to good data availability for the outcome of interest
to be modeled. For example, in addition to the respondent’s reported value for the
outcome of interest, the sex and age; or sex and race/ethnicity; or sex, age and race/
ethnicity must be known for each participant, and these characteristics must also be
present in the census data. More concretely, if a model is built with the survey data
using sex, age and race/ethnicity as the model covariates on which to later poststratify
with the census data, then the census data must contain the known number of indi-
viduals belonging to each combination of covariate characteristics even if that number
is zero (e.g., the number of people in the state of California who are identified as
Black, male and aged 18-24; or the number of people in King County, Washington,
USA, who are identified as White, female, and aged 25-34, etc., and every possible
combination of these demographic characteristics). To this end, there must be a
poststratification table that contains only the variables from the census data used to
weight the joint posterior estimates and derive an estimated population count of the
outcome. Furthermore, to adjust the estimates using the census data contained in the
original poststratification table, it is necessary to calculate the inclusion weights of
each poststratification level (e.g., the number of individuals in the poststratification
level in ZIP code X divided by the total number of individuals in all poststratification
levels in ZIP code X; these levels are clarified below).

% In this case, we have used Integrated Nested Laplace Approximation (INLA), and so more correctly, our
example figures are generated using a method that approximates Bayesian processes.
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3.3 Traditional MRP versus MRP using spatial specifications

For the multilevel model aspect of the MRP method, covariates are typically either
modeled as fixed effects or random effects and may include interaction terms between
fixed effects. The model is also where the traditional MRP method differs from MRP
using spatial specifications. Traditional MRP methods may specify a hierarchical
model of the probability of some outcome (which can then be extrapolated to estimate
the count of individuals exhibiting the outcome in the population) as follows. Imagine
we are estimating an outcome within the adult population (18 years and older) of a
state, such as California, USA, and we have access to individual-level information
about the outcome of interest within the California population; specifically the survey
respondents’ ages and their county of residence. Define Nj; as the population in age
strataj = 1,...7 (where 1 = 18-24 years, 2 = 25-34 years, 3 = 35-44 years, 4 = 45-54
years, 5 = 55-64 years, 6 = 65-74 years, and 7 = 75 years and over) within each county
i =1,...58 (there are 58 counties in this state). The total population in each county in

the state of California is N; = Z]]':lNip whereas the total population in the state of
California is N = Zlez]]-:lNij. Let y;; be the number of people who exhibited the
outcome out of the total N; people in county i and age strata J, with p; the probability
of the outcome. We specify the hierarchical model,

9;lp; ~ Binomial (N] pij), 1)
log it (pzj> =a+p+e, (2)

B = [p1 B Nsz(G?f)’ 3)
e; ~iid N(0,07), (4)

and « the intercept (to include an intercept, the RW2 model requires a sum-to-zero
constraint for identifiability). Here, RW2 is a random walk of the second order on age
(perhaps an optimistic assumption with so few age categories, but a good example of a
structured random effect one might use in these contexts). In this form, it is possible
to specify the geographic area covariate as a random effect for partial local pooling
within the context of each of the areas between different categories within a demo-
graphic variable (e.g., partial pooling within ZIP code X within different categories of
race/ethnicity), but this formulation does not account for spatial structure (i.e., the
model does not specify a “neighborhood” spatial structure, and there is no sharing
between geographic areas contingent on proximity).

It is possible to use spatial terms in the model if the survey data contain any
spatial information also identifiable in the census data (e.g., if the geographic area
level of interest is the county level in the context of the United States, these would be
United States Census Bureau county FIPS codes which represent each individual
county and for which a spatial polygon/shapefile may be easily obtained). While
covariates in the model in the traditional MRP method are specified as being
independent and identically distributed (IID), the flexible nature of multilevel
models can be leveraged such that a spatial random effect may be included in the
model (after [16]).
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3.3.1 Spatial specifications and poststratification data needs

A common spatial model used to specify the spatial random effect is the modified
Besag-York-Mollié (BYM2) model [4]. This model uses a spatial grid, or spatial adja-
cency matrix, generated using the survey data and associated spatial polygons to take
advantage of identifiable “neighborhood” structures of the data. Consequently, it also
requires all poststratification data to be known for each geographic area of interest
(e.g., if the level of geographic interest in the county level in the state of California,
then the number of people described by each demographic characteristic
combination used in the model in each county in California must be known).?

These are perhaps most simply thought of as poststratification levels (i.e., each
possible combination of demographics for each geographic area, such as each county).
In this way, while some covariates may be specified as IID, the spatial covariate
included in the model is specified as using the modified Besag-York-Mollié (BYM2)
model. When this is done, the data smoothing, and pooling is limited such that only
information between immediate or “first-order” neighbors® is shared (Figure 1).

Figure 1.

Spatial adjacency queen-style “Neighborhood” structure. This simple map represents the United States Census
Bureau ZIP Code Tabulation Arveas (ZCTAs) roughly approximating Los Angeles County, California, USA. Each
ZCTA has a point representing its approximate center, and a queen-style adjacency term has been specified to
identify first-ovder neighbors (vepresented by the network of lines linking these points, called centroids). Note that
the rough shape of Santa Catalina Island at the bottom of the figure has no neighbors identified due to it not sharing
a border with any other ZCTA. There are methods of handling these instances such as with islands, but this is
beyond the scope of this discussion. Image genevated in ‘R’ [16] using ‘tidyverse™-based [17] packages including
‘tidycensus’ [18]; additionally, ‘R-INLA’ [19], and also geographic data sourced from the United States Census
Bureau Tiger/Line Shapefiles.

3 While any geographic level that is present may be used, such as census tract or state, the present
discussion will refer to the county level for simplicity.

* As determined by the first-order neighborhood structure/grid. First-order neighbor areas share a
common geographic boundary, such as immediately neighboring counties.
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This is unlike the traditional MRP method that smooths and pools across the entirety
of the data of interest even if the model includes a covariate that might seem spatial
but is instead handled as an IID random effect (i.e., though a county is a geographic
term, in traditional MRP it would not be handled using a spatial model, but instead
specified as IID).

3.4 Implementing spatial specifications for multi-level regression and
poststratification

In terms of implementation of spatial specifications for MRP, Gao, Kennedy and
Simpson [20] proposed a modification to the MRP model, where the spatial random
effects in area i, level j are produced by including the the BYM2 model. Take again the
example of Californian counties and age data for adult residents of these. Once again,
we define N;; as the population in age strataj = 1,...7 (recall that 1 = 18-24 years, 2 = 25—
34 years, 3 = 35-44 years, 4 = 45-54 years, 5 = 55-64 years, 6 = 65-74 years, and 7 = 75
years and over) within each county i = 1, ... 58 (there are 58 counties in this state). The
total population in each county in the state of California is N; = Ejl-le ii» whereas the

total population in the state of California is N = 211':121]‘:11\’27" Lety,; be the number of

people who exhibited the outcome out of the total N;; people in county i and age strata J,
with p;; the probability of the outcome. We specify the hierarchical model,

9,;lp; ~ BetaBinomial (N] pl.j,d), (5)
log it (pij) = a+ f; + y; with (6)

B = [p-1y) ~ RW2(3}), %
v = bl ~ BYM2(o%, ), (8)

d the overdispersion parameter for the Betabinomial distribution, and «a the inter-
cept (as before with the non-spatial model, to include an intercept the RW2 and BYM2
models require a sum-to-zero constraint for identifiability). This spatial random effect
may be placed on any reasonable covariate while still leveraging area spatial adja-
cency; it may, for instance, be reasonable to assume that specific age categories in
neighboring areas are most likely to share similarities, and so specifying a BYM2
random effect on age may ameliorate the model.

3.4.1 Overview of the multilevel vegression and poststratification process

When the preferred predictive multilevel model of the outcome of interest has
been selected,” the model is fit using Bayesian statistical software to the survey data.
The model fit is then used to predict the outcome for each spatial level (e.g., each
county) contingent on the population structure represented by the poststratification

> Typical procedures for building a reasonable model of the outcome of interest may be applied here,
including visual interaction checks and model selection processes, but these are beyond the scope of the

present discussion.
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data.® During this process, through the power of the smoothing and pooling specifi-
cations used in the model, joint posterior distributions are also predicted for poststra-
tification levels that are not present in the survey data. Then, one thousand draws are
made from the resulting prediction object such that a table of the joint posterior
distribution for each poststratification level is produced. For each level in each county,
each joint posterior estimate is then multiplied by the inclusion weight previously
calculated using the poststratification data from the census to create a distribution of
weighted posterior estimates. At this point, the median’ of each of these distributions
is taken to produce the median weighted probability for each poststratification level in

Diroct Survey Estmatas indiract Esimates: Glassic MRP Inciroct Estimatas: MAP with Spatial Tarm

estimate
60000
40000
20000

1]

® .

Figure 2.

Comparison of number of vaccinated individuals: Direct survey estimates and indirect estimates (classic MRP and
MRP with a spatial term) for ZCTAs in Los Angeles County, California, September 2020.The direct survey
estimates (left) vepresent the most common approach to generating population estimates of an outcome (in this
case, the number of individuals vaccinated in Los Angeles County, California in September 2020 according to
survey results from Carnegie Mellon University’s Delphi Group [21]). The direct estimates are slightly higher in
certain areas, whereas the indirect estimates appear to be virvtually identical in this format. However, when the
aggregate estimates are considered (Table 1), it is evident that in this case using MRP with a spatial term subtly
improves the estimates. Figure created using ‘ggplot2’ [22] and ‘viridis’ [23] packages in R’.

Method Estimate (95% confidence Difference from direct
interval) estimate
Direct estimates: survey weights 6807511 (6046260, 7568759) Baseline
Indirect estimates: classic MRP 6738749 (6119071, 7358432) 18.6% less than baseline
Indirect estimates: MRP with spatial 6740796 (6118052, 7363537) 18.2% less than baseline
term
Table 1.

Comparison of direct estimates and MRP estimates: aggregated estimates of the number of vaccinated individuals
in ZCTAs approximating Los Angeles County, September 2020.

© The present discussion is informed by building a MRP process with spatial specifications using Integrated
Nested Laplace Approximation in R (R-INLA) because of INLA’s flexibility in handling spatial models, but
similar processes may be undertaken using STAN.

7 While the mean is often taken for this and subsequent steps in the literature referenced above, perhaps a
more Bayesian approach is to take the median.
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each county. Thus, the first application for MRP is complete: the non-representative
survey data have been adjusted using the census data.

If small area estimates are desired for each geographic area (e.g., each county), the
median weighted probability for each poststratification level in each county is then
multiplied by the number of known individuals in each county’s matching poststrati-
fication level using the poststratification table. These poststratification level-specific
outcome estimates are finally grouped by county and summed to create a population-
level estimate of the outcome for each county but may be also informative if subpopu-
lation estimates are desired. It is important to note that MRP with a spatial term is not
limited to the county level. Figure 2 compares direct estimates of the number of
individuals who were vaccinated in the Los Angeles County, California area in Septem-
ber 2020, at the ZIP code (U.S. Census Bureau ZCTA, or ZCTAs) level using traditional
survey methods with indirect estimates generated using classic MRP and MRP with a
spatial term. While the indirect estimates appear to be virtually identical in this format,
and slightly below the direct estimates, when considering aggregated population results
in Table 1 it is evident that the spatial term has somewhat improved the estimates,
which are closer in total and in variance to the direct estimates. This indicates that using
a spatial term for MRP may be an effective way of producing a reliable indirect estimate
in the absence of traditional survey weighted direct estimates.

Table 1 Caption: Direct estimates represent the standard against which to compare
the performance of the indirect estimate results. While both indirect estimates from
the classic MRP method and the MRP method that uses a spatial term have predicted
lower counts of the number of vaccinated individuals in the Los Angeles County,
California area in September 2020, it is evident that using MRP with a spatial term has
in this instance somewhat improved insofar as the estimate and confidence interval is
closer to the direct estimates. While these are small gains, there may be potentially
greater gains in analyses where the outcome has even greater spatial dependence.

3.4.2 Spatial data needs and methodological limitations

At this point, it is worth noting that spatial specifications for MRP are only useful if
there is spatial structure to the outcome of interest (i.e., the outcome has spatial
dependence). Furthermore, it is important to be cautious with the MRP method;
whether a spatial term is used, MRP will provide a predicted estimate for every area
and every combined demographic category based on the model prediction. It is up to
the analyst to determine whether these estimates are reliable or artifacts of predictive
modeling using smoothing parameters. Similarly, data availability and richness is
important; the spatial model described here requires first-order neighbors, while
many missing geographic areas amounting to poor data availability, or else spatial data
with little spatial proximity between neighbors (i.e., limited first-order neighbors)
will produce unreliable models and potentially incorrect estimates. Consequently, this
required data quality and richness is why MRP is often only used in high-income
country contexts. If these requirements are ignored, it is possible smoothing parame-
ters may potentially “over-smooth” and create estimates for unobserved areas that are
unreliable. Perhaps a reasonable threshold for spatial data missingness is roughly 10%;
for example, if we were conducting an analysis of ZCTAs in the whole of the state of
California, approximately a maximum of about 10% of the ZCTAs should have miss-
ing/unobserved values if we were interested in using spatial specifications, lest the
model potentially over-fit the data and produce spurious results.
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4. Multilevel regression and poststratification: in application and future
developments

Small area estimation procedures have been used to estimate migration patterns
(e.g., [24]), homeless population counts (e.g., [25, 26]), and disaster response (e.g.,
[27]). These applications have had a direct impact on policy and general demographic
knowledge. More recently, in collaboration with the World Health Organization [28]
Msemburi et al. [29] used SAE methods to understand the impact of COVID-19 in
hard to measure parts of the world, including low- and middle-income countries, like
India, where health and mortality reporting may not be centralized nor records readily
available. They found that between 2020 and 2021, there was a global all-cause excess
mortality of 14.9 million people due to the COVID-19 pandemic, with 84% of these
deaths in Europe, South-East Asia, and the Americas.

One applied example of MRP using a spatial term for the estimation of difficult-to-
measure phenomena is its potential for producing estimates of mortality among
under-counted populations, including people experiencing homelessness. In the Seat-
tle, Washington, USA area, deaths among people presumed to have been experiencing
homelessness are increasing [30]. While the King County Medical Examiner has
collected data pertaining to deaths of individuals presumed to be homeless since 2003,
including approximate location of the death and demographic records, these represent
only reported and observed deaths. Therefore, the true mortality rate for this vulner-
able population is unknown. There may be two ways to estimate the all-cause mortal-
ity rate among people experiencing homelessness in Seattle. One way would be to
assume the distribution of mortality is similar between the population experiencing
homelessness and the total population; people experiencing homelessness are
accounted for in the total population mortality. Thus, it would be reasonable to use the
records of individual deaths to calculate the percentage of people experiencing home-
lessness in each demographic stratum in each census tract (i.e., age, sex and race/
ethnicity) to fit the model, and use the total population mortality to produce estimates
of the percentage of the total population within each demographic stratum in each

Asian,
Native Hawaiian, Black Hispanic Indigenous Other White
or Pacific Islander

Figure 3.

Estimated movtality among people experiencing homelessness in Seattle, Washington, USA 2021, poststratified by
race/ethnicity and City Council district, using MRP with a spatial term. Indirect estimates of race/ethnicity-
specific mortality (counts) among people experiencing homelessness in Seattle, Washington, USA, in 2021 were
produced using a binomial logistic regression model of the probability of mortality, with a fixed effect on race/
ethnicity category, and a BYM2 spatial smoothing term on city council district (area). Data used for the model
included Seattle-King County Public Health recovds of deaths among individuals presumed to have been
experiencing homelessness, as well as data pertaining to observed living persons that included race/ethnicity.
Poststratification was achieved using data from the Continuum of Care Point-in-Time counts for Seattle/King
County. Figure created using ‘ggplot2’ [22] and ‘viridis’ [23] packages in R’
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census tract to poststratify. Another way would be to estimate the percentage of all-
cause mortality from the point-in-time (PIT) one-night counts of unhoused people
from the Department of Housing and Urban Development [31] to obtain a percentage
estimate of mortality for people experiencing homelessness.

Figure 3 provides a conceptual example of the methods described above. King
County Medical Examiner’s Office records for individuals who had died and were
presumed to be experiencing homelessness in 2021 [31], as well as Seattle-King
County Public Health records for live individuals experiencing homelessness in 2021
[32] were used to produce a binomial logistic regression model of death using only
race/ethnicity as a fixed effect, and a BYM2 spatial smoothing term on the city council
district (area) in which the individual died or was observed alive. When the city
council district was unknown, individuals were randomly assigned to a city council
district using population proportions derived from data provided by REACH Ever-
green Treatment Services, the largest provider of homelessness stabilization and sup-
port services for Seattle-King County Public Health. Poststratification was done based
on race/ethnicity in each city council district using data from the United States
Department of Housing and Urban Development’s Continuum of Care Point-in-Time
counts for Seattle/King County for 2021 [33], and randomly imputing the distribution
of each individual by city council district by weighting each area using the proportions
from the REACH Evergreen Treatment Services data described above. It was not
possible to include both race/ethnicity and age in the MRP process due to a lack of
stratum-specific data available. However, it is evident from this figure that there is
variation across Seattle city council districts in terms of total mortality as well as
race/ethnicity-specific mortality. More demographic strata in the model fitting data,
and poststratification data would doubtlessly provide clearer resolution on these
trends. Future directions for small area estimation include the use of novel data
sources (e.g., geolocated social media posts), extending MRP with spatial terms using
in- and out-migration data, and incorporating time components to take advantage of
long-term trends among covariates for outcomes of interest.

5. Conclusion

In this chapter we have reviewed the major importance of small area estimation in
demographic and population health fields. Specifically, it is important for demogra-
phers and other population scientists to be able to estimate the counts of individuals in
arbitrary geographic polygons (e.g., neighborhoods or cities). This is of particular
interest for researchers in the Western world interested in non-administrative areas,
and those interested in estimating outcomes without high quality census in areas of
Africa and parts of Southeast Asia, such as India. Here, we have reviewed the state-
of-the-art methods for SAE such as MRP and other statistical smoothing techniques.
We have concluded with applications to migration, homelessness and COVID-19.
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Chapter 16

Using National Transfer Accounts
to Face Aging

Gemma Abio, Concepcid Patxot and Guadalupe Souto

Abstract

Aging is one of the great challenges in modern societies after their demographic
transition. Changes in population age structure affect socioeconomic organization
and force a reconsideration of social structures consolidated under a pyramidal
age composition, which is slowly vanishing. To study the impact of aging, National
Transfer Accounts (NTA) and its natural extension, National Time Transfer Accounts
(NTTA), are valuable data sources. They provide national cross-section age profiles
of the main economic (market and nonmarket) variables, informing about how
resources are produced, shared, and consumed by individuals of different ages
co-living at the same moment. This chapter presents selected applications of NTA
data to show its potential to study the generational economy, including both the
demographic dividend—how aging affects economic growth—and the effects of
aging on the welfare system. Overall, the NTA has proved to be a precious data source
to enrich the analysis of the effects of aging on our societies.

Keywords: aging, demographic dividend, generational economy, intergenerational
transfers, national transfer accounts, welfare state

1. Introduction

The change in population age composition is a rising challenges in contemporary
societies. Over the past century, steady declines in mortality, followed by a decline
in birth rates, have caused most countries to transition toward societies with a much
greater percentage of elderly. According to United Nations projections (see [1]), in
2050, one in every six people in the world will be over 65 years of age, and the pro-
portion will rise to one in four by 2100, compared to one in 11 in 2019. Europe, and
particularly South European countries, are among the most affected by this change in
population age structure. In 2019, one in five Europeans was over 65 years old, and it
is expected to be one in four in 2050, and one in three by 2100.

The change in the population age structure implies the need to adapt social struc-
tures and institutions that exist today but are only consistent with a pyramidal age
composition. To understand this, it is useful to think carefully about how the human
lifecycle is organized, from an economic perspective. It can be divided into three
broad periods, the exact limits of which can be discussed. In the first stage, which
can generally be referred to as “childhood”, individuals need to consume, but they do
not have the ability to generate the necessary resources to finance it. Then, during

307 IntechOpen



Population and Development in the 21st Century — Between the Anthropocene and Anthropocentrism

the so-called “active age”, individuals have the capacity to generate income and
resources and, obviously, they continue to consume. Finally, during the “retirement”
age, people again lose the ability to produce, while they continue to need resources

to finance their consumption. In short, people do need to consume throughout our
lives but only have the ability to directly finance such consumption while they are
able to work. That is, there is a “deficit” during childhood and retirement, and a
possible “surplus” during the working age. Hence, societies need mechanisms that
allow the intertemporal redistribution of income from the working age to the other
two lifecycle periods. There are three basic mechanisms of resource allocation. First,
individuals can reallocate income intertemporally through markets: we can save
during our working years and use these savings when we retire. The parallel reason-
ing does not work for children, though, as they (or their parents) might not have the
ability to take out a loan at birth to be repaid during their working life. Thus, the main
mechanism of intertemporal reallocation is not the market, either for children or for
the elderly, but two other institutions: the family and the state, respectively. However,
the intervention of families and the public sector implies that the redistribution of
resources is not necessarily intertemporal (between different moments in the lifecycle
of the same person) but intergenerational (between different age groups).

The role of markets, families, and the public sector in the intertemporal and
intergenerational redistribution of resources changed radically over the past century
in advanced countries, mainly due to two trends. On the one hand, economic devel-
opment led to an extension of marketization. This process is closely related to the
abovementioned demographic transition. In traditional societies, the family looked
after the economic needs of all its members, redistributing resources from working
adults to children and the elderly through the so-called intergenerational pact. On
the other hand, in addition to the growing development of the capital market, the
so-called welfare state was set up and became consolidated, through which the public
sector comes into play as a redistributor of resources. Like families, the public sec-
tor focuses on redistribution between different generations by implementing social
spending programs mainly aimed at economically dependent age groups but financed
with taxes and contributions from working individuals.

In this chapter, we aim to analyze how National Transfer Accounts (NTA)
estimates contribute to analyzing and understanding what has been called the
generational economy: how individuals of different ages, co-living at the same
moment in a given society, interact to produce, share, and consume resources.

The next section is devoted to shortly describing the methodology, while Section

3 presents its natural extension, the National Time Transfer Accounts (NTTA), to
incorporate nonmarket activities and obtain the full picture of resource produc-
tion and consumption in society. Section 4 presents selected recent applications of
NTA in order to show its potential to analyze the role of the generational economy
and consequently to offer a broader view of the effects of aging on welfare. Final
remarks are presented in Section 5.

2. National transfer accounts

National Transfer Accounts (NTA) is a methodology designed to provide an
accounting framework of economic flows to and from the residents of a country, clas-
sified by age, in a given year. As such, they give information about the economic life-
cycle and age reallocations, offering a cross-sectional picture of the intergenerational
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transfers within an economy. The aggregate values of NTA are consistent with those
in National Accounts (NA), but they provide additional information, such as showing
how resources in a given year are allocated across ages. The construction of NTA was
initiated at the start of this century as part of a collaborative international network,
and the first results for 23 countries were published in 2011 in [2]. Nowadays, the
NTA project involves more than 90 countries around the world, and its correspond-
ing methodological manual has been published by the United Nations Population
Division [3].

The idea behind NTA methodology is easy to understand: individuals need to
consume across their whole lifecycle, but they can only produce resources to finance
that consumption during a limited period (typically, the working age). This means
that a system for transferring resources across ages is needed. NTA disentangles how
resources move between different age groups by means of family transfers, govern-
ment intervention, and capital markets. The starting point is the transformation of
the NA identity for a given year as:

YL+YA+TG +TF* =C+S+TG +TF~ (1)

which implies that total income resources must equal total income uses. The

left-hand side includes the resources, where YL is labor income, YA asset income,
and TG" and TF" represent public and private transfers received by individuals. The
right-hand side collects, in turn, income uses: C is consumption, S stands for sav-
ings, and TG™ and TF" are transfers from individuals to the public sector—and to
other individuals—respectively. Private transfers, mainly made by the family, are not
measured in NA. In fact, NTA is the first standardized attempt to measure themin a
comprehensive way. Rearranging this equation, the following expression is obtained:

C-YL=(YA-S)+(TG" ~TG )+(TF" —TF") )

In NTA methodology, the difference between consumption and labor income
is known as the lifecycle deficit (LCD) which, in fact, can be positive (a deficit) or
negative (a surplus, that is, consumption is lower than labor income). This difference
between consumption and labor income has to be financed with reallocations through
the three ways illustrated on the right-hand side of Eq. (2): asset-based reallocations
(ABR)—measured as the difference between asset income and savings (YA-S), net
public transfers (TG) or net family transfers (TF)—in both cases calculated as the
difference between inflows (+) and outflows (—), that is:

LCD=ABR+TG+TF 3)

It should be stressed that Eq. (3) holds both for the whole economy and for each
specific age group for which NTA is obtained. During nonproductive ages (essentially
childhood and retirement), the LCD is expected to be positive (a deficit), while
during most of the working age, it should be negative (a surplus). When positive, the
LCD needs to be financed via the three mechanisms on the right-hand side of Eq. (3).
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For example, children would be expected to finance their LCD primarily via family
transfers (TF) and public transfers (TG), such as education and health services, ABR
being almost nonexistent.

In the case of the elderly, they receive, especially in developed countries, a high
amount of TG (mainly pensions and health) and probably use ABR (dissaving, asset
income), while TF would be limited, even negative (transfers from the old to younger
family members), if the other two mechanisms are sufficiently developed. When the
LCD is negative, labor income is higher than consumption, so individuals can save,
although they typically pay more in taxes than they receive in public transfers. Eq.

(3) highlights an interesting characteristic of the so-called generational economy: the
standard of living of the society is heavily dependent on the success of the working-age
population in generating sufficient resources to finance the LCD of the two economically
dependent age groups (children and the elderly). This means that the population age
structure is a critical factor in the analysis.

For illustration purposes, Figure 1 shows NTA estimations for six selected coun-
tries. In particular, it shows the per capita age profiles of consumption (C) and labor
income (YL) as stated in the left-hand side of the previous Eq. (2), as well as the LCD
(the difference between them). All the profiles are estimated in terms of the average
per capita labor income for ages 30-49, the standard normalization method employed
in NTA in order to ease international comparisons. Figure 1 allows verification of the
expected inverted U-shape of labor income during working ages, with small differ-
ences between countries in the age pattern, the age of maximum wage, and also at the
exit ages of the labor market. As for consumption, the pattern is also similar across
countries, presenting some divergences for old ages, when some countries present an
increase in per capita consumption (the United States, the United Kingdom from age
50; France and Sweden from age 75), while it remains quite stable in others (Spain
and China).

NTA estimates require complex estimation procedures that combine NA aggre-
gates, household surveys, and other external sources. NA aggregates need to be
reclassified in the relevant categories shown in previous equations, subject to the
availability of microdata, allowing variables to be imputed by age. Micro data come
from household surveys including data on consumption and/or income, taxes, and
transfers. External information on transfers and public consumption is employed
to improve or complement the information given by household surveys. This proce-
dure is standardized in order to make estimates comparable, while it is conditional
on the data existing in each country. In some cases, it has been possible to obtain
estimates using harmonized international surveys. In the case of Europe, several
projects have obtained (AGENTA, WELTRANSIM) or are obtaining (WELLCARE,
SUSTAINWELL) estimates combining the European Union Statistics on Income and
Living Conditions (EU-SILC) and the Household Budget Survey (HBS) and other
harmonized surveys for European countries.'

! The AGENTA Project obtained the first set of standard NTA estimates using EU surveys (available at
http://dataexplorerwittgensteincentre.org/nta/). WELTRANSIM Project (https://wwwweltransim.eu/)
built disaggregated NTA by education level and family type in four European countries. SUSTAINWELL
project, starting soon, will extend these efforts to more European countries, building more standard
estimates and going deeper at micro level, while WELLCARE (www.ub.edu/wellcare) is extending NTA to
measure in more detail all the elements defining the economy of care.
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Figure 1.

Pe% capita age profiles of consumption (C), labor income (YL), and lifecycle deficit (LCD) in selected countries
(in terms of the national average labor income for ages 30—49). Source: Authors’ elaboration with data extracted

from AGENTA project (http://dataexploverwittgensteincentre.org/nta/) for European countries and NTA project
(www.ntaccounts.org) for US and China. Estimations for AGENTA countries veferved to year 2010, to 2003 for the
US and 2002 for China.

3. Incorporating nonmarket activities: the national time transfer accounts

It is well-known that the macroeconomic aggregates do not consider those activi-
ties that are not exchanged through the market. Neither does traditional NTA, as it
is consistent with NA. However, human well-being rely, in large part, on these kinds
of activities, such as housework and care for/by other family members, to cite two
of the most remarkable. For that reason, a thorough analysis of the generational
economy requires the consideration of all kinds of production and consumption
activities and how resources are shared by the individuals living at the same moment.
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Moreover, incorporating nonmarket activities is a necessary condition for a proper
analysis of the generational economy from a gender perspective as, typically, women
are more specialized in nonmarket activities, while men are more specialized in
market production.

The so-called National Time Transfers Accounts (NTTA) is the natural exten-
sion of NTA to measure and value the resources produced, consumed, and shared in
society aside from the markets (see [4] for an excellent review of the method). NTTA
uses the information collected in time-use surveys to estimate age profiles of produc-
tion and consumption of nonmarket activities, typically differentiating housework
and care. Unlike market production, home production cannot be saved. Hence,
consumption must equal production at a given moment of time, in aggregate terms.
Differences arise at each age group, leading to transfers. The real interest in measur-
ing nonmarket activities lies in knowing the total production in a society, and how it
is shared by the different community members. Once the age profiles (in this case,
production, consumption, and transfers) have been estimated in terms of time, in a
second step, they need to be monetized and finally aggregated to the standard NTA in
order to capture the whole picture of the generational economy.

Counting Women’s’ Work project (CWW) summarizes estimations of NTTA
in different countries around the world, allowing for interesting comparisons. For
example, in India, total nonmarket production is estimated as 45% of the national
GDP, while only 21% in Turkey (Figure 2). Nonmarket activities are also important in
developed countries, such as United States (31%) and Spain (24%).

Regarding the distribution by gender, NTTA estimations confirm that women
perform the majority of nonmarket activities around the world, while market produc-
tion is led by men (Figure 3). Developed countries show higher participation of men
in nonmarket activities, although still far from an equal share.

Figure 4 details the age profiles of time devoted by men and women to nonmarket
activities in four European countries, estimated in AGENTA project using harmonized

50%
45%

45%
40% 39%

%

35 31% 31%
30%

24%

25% 22% 22% 21%
20%

15%

10%

5%

0%
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India Colombia Uruguay Spain South  Senegal Turkey

Africa

Figure 2.
Estimation of the contribution of nonmarket economy to GDP in different countries. Source: Authors’ elaboration
with data from CWW, based on NTTA estimates for each country (https://www.countingwomenswork.org/).
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Figure 3.

Estimation of women’s contribution to market and nonmarket production in different countries. Source:
Authors’ elaboration with data from CWW, based on NTTA estimates for each country (hitps://wwuw.
countingwomenswork.org/).

time use surveys collected in HETUS 2000.” We have selected four countries, repre-
sentative of the four well-known welfare state models: Sweden for the Nordic system;
United Kingdom for the Anglo-Saxon; France for the Conservative, and Spain for the
Mediterranean.’ In all four countries, the gender gap in time devoted to household
production is remarkable, but interesting features can be identified. Sweden shows the
lowest difference in total time devoted to home production between men and women,
while Spain presents the highest, with the UK and France somewhere in between.

This gender difference is higher during working ages, and particularly coinciding

with early parenthood ages, while it tends to decrease later and follow a different path:
after age 50 in Sweden, 60 in France and Austria, and 65 in Spain, although it remains
clearly higher in this last country. Gender differences for working ages are likely
related to female participation in the labor market (the highest in Sweden, the lowest
in Spain), which in turn is linked to the welfare state organization. Nordic welfare state
is based on policies promoting female employment, while Mediterranean countries
had much weaker family policies by the beginning of the 21st century (the period of
the data employed in the estimations). Figure 4 also shows that, from age 50-55, when
childrearing practically disappears, housework production increases for both men and
women and it starts to decrease again at very old ages (70-75+). It is worth mentioning
that time devoted to home production by women is always the highest in Spain, while
exactly the opposite happens for men (the lowest at any age in this country).

Several studies using more recent data show some convergence of the gender profiles,
although a gender gap still remains in the majority of countries. For example, in [7], the
2010 wave of the Spanish Time Use Survey is employed use the 2010 wave of the Spanish
national TUS to obtain closer age profiles for men and women than those estimated pre-
viously in AGENTA, although the gender gap is still high compared to other countries.

* Data available in AGENTA dataexplorer (http://dataexplorerwittgensteincentre.org/nta/). The estima-
tions are based on data from HETUS (wave 1). See [5] for a description of the methodology and the results.
3 See [6] for an analysis of how to use NTA to study the organization of the welfare state and its socioeco-

nomic implications.
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Figure 4.

Per capita age profiles of time devoted to nonmarket activities by gender in four European countries (in hours per
day). Note: Total profiles of nonmarket activities collect childcare, housework, and interhousehold production
(nonmarket services provided to outside the own household). Source: Authors’ elaboration with data from
AGENTA project, available at: http://www.agenta-project.eu/en/dataexplorer.htm. Estimations refer to year 1999
(France), 2001 (Sweden, the UK), and 2002 (Spain).

The difference between nonmarket production and consumption is called
nonmarket LCD, symmetrically to the LCD obtained from the traditional NTA.
Figure 5 shows the age profiles of monetized nonmarket LCD in the same four coun-
tries shown above, again differentiated by gender. For ages 0-10, the LCD matches
consumption, as there is no production. The first remarkable feature is the difference
in the level of profiles, caused by the monetization method: as wages are much lower
in Spain than the other countries considered, although Spanish women dedicate more
hours to home production, the total value of their outcome is significantly lower.
Therefore, in central working ages, the nonmarket surplus for Spanish women is the
lowest, and it barely exists for men. Second, it is clearly observed that the surplus
period for men is much shorter, and it coincides with the childrearing period. After
age 45-50, it becomes a deficit for the rest of their lifecycle, while women start with
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Figure 5.

Per capita age profiles of nonmarket lifecycle deficit by gender in four European countries (in € per year).
Source: Authors’ elabovation with data from AGENTA project (available at: http://www.agenta-project.eu/en/
dataexplorerhtm,).

their surplus at younger ages (20-25), and it remains for the rest of their lives (only in
Sweden does it finish at very old ages).

Traditional NTA disaggregated by gender typically shows a less favorable lifecycle
deficit profile for women, especially during working ages, reflecting both their lower
participation and the gender wage gap in the labor market. Incorporating NTTA into
traditional NTA would help to properly understand how society is actually organized
as regards production, consumption, and sharing of resources. Some studies combin-
ing NTTA with NTA profiles include [8] for Germany, [9] for Italy, [10] for Hungary
(although in this case results are not disaggregated by gender), and more recently
[11] for 15 European countries. For illustration purposes, Figure 6 shows the estima-
tions of market and total LCD for Spain in 2010, using AGENTA data for NTA and
results in [7] for NTTA. As expected, the differences in lifecycle deficit between men
and women shrink when monetized NTTA profiles are aggregated to the traditional
NTA (solid lines). It is worth mentioning that, as previously obtained in [7], Spanish
women spend more time working than men at any age, although they participate less
in the labor market. However, as the monetary value assigned to domestic production
is low, women present a lower total surplus over working ages.* From age 65, however,

* In [11] the opposite result for Spain is obtained: a higher total contribution for women. This is due to the
fact that they use a different valuation method to monetize NTTA profiles, in particular the average net
wage of the economy instead of the replacement method. Moreover, they argue that these results can be

regarded as a lower bound of alternative valuations of unpaid work in relation to paid work.
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Per capita age profiles of market and total lifecycle deficit (LCD) in Spain (2010) (in € per year). Source:
Authors’ elabovation with data from [7] for nonmarket, and AGENTA project (available at: http://www.agenta-
project.eu/en/dataexploverhtm) for market. In both cases, data vefer to 2010.

as labor income disappears and only market production remains, the total deficit
becomes higher for men.

4. Some applications of NTA data

4.1 The effects of the demographic transition on economic development:
measuring the demographic dividend

In this section, we include applications related to the use of NTA data to evaluate
the impact of the demographic transition on economic development. That process
started in Western countries, which are already experiencing the aging process,
followed by middle and low-income countries.” After several attempts to analyze the
interplay between demographics and economic growth, population age structure
was explicitly introduced in the analysis by Bloom and Williamson [13]. They coined
the term “demographic gift” to refer to the positive effect on economic development
in the early stages of the demographic transition, when the working-age population
relatively increases with respect to those on the extremes of the lifecycle (children
and the elderly). The term was later renamed the demographic dividend (see
[14]), defined as the growth rate of the support ratio (working age divided by total
population). All countries, through the demographic transition to aging societies,
have (had) a demographic dividend period (understood as positive growth of their
support ratio).

° An outstanding example of the cross- fertilization between economics and demographics literature is
Galor’s Unified Growth Theory in [12], which extends endogenous growth models to introduce a changing
demographic structure.
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In the analysis of the demographic dividend, NTA becomes a valuable source
of data, as it allows demographic indicators to be enriched with economic content.
In particular, NTA is used to transform the pure demographic support ratio into
an economic support ratio, computed by dividing the number of effective produc-
ers (instead of the working-age population) by the number of effective consumers
(instead of the total population). Effective producers are computed by multiplying
the working population by the per capita age profile of labor income, while effec-
tive consumers are the product of the total population and the per capita age profile
of consumption. Among the papers using NTA in the analysis of the demographic
dividend, it is worth mentioning the seminal one by Mason [15], followed by others
such as [16-18]. Estimations show that most high-income countries have already
finished their demographic dividend period and are right now in a postdividend stage
(see [18]), with decreasing economic support ratios. In particular, this is the case of
European countries, as shown in Figure 7, reproduced from [19].

In Ref. [20], Mason and Lee took a step forward by introducing a possible second
demographic dividend, which would follow the first under certain circumstances.
The idea behind the second demographic dividend is simple: in aging societies, as
people live longer, they have incentives to save more and accumulate assets during
their working ages. This would eventually lead to an economy more capital intensive
and possibly to higher productivity. However, this second demographic dividend is
not automatic, and it will highly depend on agents’ behavior and public policies (for
instance, individuals may not incentivized to save for their old age if they trust in
the government and/or their families to care about them). Again, NTA is a precious
source of data for estimations of the second demographic dividend (see [18] for the
most recent results in this line).

An additional element to consider is the fact that the demographic transition has
coincided in time with another relevant event affecting population composition:
the education expansion. Indeed, the population has not only changed in terms
of age structure but also in its level of education, as the educational attainment of
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Figure 7.
Support ratio and demographic dividend in Europe, 1970—2100. Source: Reproduced from [19].
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the younger generations has been growing steadily (although not homogenously)
around the world. Although some research has been devoted to analyzing the role of
education in economic development (see [21] for a review), only a few studies have
considered the change both in age structure and in level of education. Again, the
information provided by NTA is especially valuable for this kind of analysis if the age
profiles are differentiated by educational attainment. In Ref. [22], authors used NTA
disaggregated by level of education in Spain and Mexico, two countries with different
path in the demographic transition, to disentangle the age and education effects on
the demographic dividend. They performed a simulation exercise using the popula-
tion projections by level of education in [23]. Their results (Figure 8) show that the
education effect has always been higher than the age effect in the demographic divi-
dend. Moreover, it could continue to be positive (although decreasing) throughout
the twenty-first century, while the age effect became negative for Spain before 2020 (a
little later in Mexico). In Spain, the effects of the sharp demographic transition caused
by the baby boom (from 1957 to 1977) and the subsequent baby bust are clearly vis-
ible, leading to a strong decrease in the age effect from 2015 to 2040 (coinciding with
the retirement of those numerous generations).

In Ref. [22], the authors employ a mechanical projection method combining NTA
profiles and other economic information with population projections. There are a
variety of projection strategies that allow the different dimensions of the complex
interaction among economics and demographics to be captured to a different
extent. In a later work [24], an Overlapping Generations (OLG) model is used,
calibrated with NTA data, individuals being heterogeneous according to their level
of education, to isolate age and education effects in the demographic dividend in
Spain historically (1850-2000). In this case, the OLG model structure allowed the
endogenous evolution of capital intensity and productivity (all aspects of the sec-
ond demographic dividend) to be captured. They found that age transition explains

Mexico Spain
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Figure 8.
Age and education effects on the demographic dividend in Mexico and Spain (1970-2100). Source: Reproduced
from [22].
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around 17% of the per caépita growth ratio in the period, while education expansion
accounts for nearly 10%.

Finally, more recently, NTA estimates and population projections were used in
[25] to investigate how aging would restructure global GDP as a result of the continu-
ation of the demographic transition. Overall, NTA has proved to be a valuable data
source to enrich the analysis of the effects of aging on economic development.

4.2 Analyzing the welfare state: who is actually protected?

This section summarizes how NTA has been used to analyze the role and
development of the welfare state. This institution is, undoubtedly, one of the main
social achievements of the past century. It aims to ensure a minimum quality of life
for all citizens, regardless of any other condition. Although it was created with a clear
vocation of redistributing resources from the rich to the poor, nowadays, the most
important social transfers actually act as intergenerational redistribution devices.
This is the case of the three main pillars of the welfare state (education, health, and
pensions), which redistribute resources from working-age people (who bear the high-
est taxes) to economically dependent ages: children (mainly through public educa-
tion) and, especially, the elderly, who are the main recipients of public pensions and
health services. As a whole, the welfare state is organized as a pay-as-you-go (PAYGO)
system, in which the available resources at any given time (obtained from social
contributions and taxes mainly raised from the working-age population) are distrib-
uted among the recipients of social transfers (mainly on the two lifecycle tails). For
this reason, the population age structure is crucial to keep it running. Demographic
change, together with the PAYGO financial rule, inevitably implies intergenerational
redistribution. This is more explicit in the public pension system (organized as a
PAYGO system in most countries), while it is also present by definition in the educa-
tion and health system (which are also financed through an implicit PAYGO scheme).

NTA provides valuable information to observe how the welfare state effectively
works by redistributing resources across generations at a given moment. The age
profiles of taxes and public transfers paid/received at each age in each country inform
about both the relative size of the welfare state and its specific composition (which
social transfers are more important). Although, as expected, NTA data show that
the level of development of the welfare state is not homogenous across countries,

a common feature is almost universal: the welfare state tends to protect the elderly
much more than children. This is clearly observed in Figure 9, built with NTA data
of per capita public transfers received by the elderly (65+) and the young (0-24) in

15 different countries, with regard to their level of consumption. Figure 9 shows
important differences across countries in the protection of the elderly and children, it
always being much higher for the former than the latter. In Finland, the country with
the highest transfers to the young, the government funds 46% of children’s consump-
tion, while in the UK it hardly reaches 20%. For the elderly, the differences are much
larger, going from 99% of public financing of elderly consumption in Sweden to just

28% in the US.

® In this case, the OLG model structure allowed the endogenous evolution of capital intensity and hence
the second demographic dividend to be captured. There are a variety of projection strategies that allow the
different dimensions of the complex interaction among economics and demographics to be captured in
different ways.
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Figure 9.

Pughlic transfers received by children (ages 0—24) and the elderly (ages 65+) as a percentage of their average
consumption. Source: Authors’ elaboration with data from NTA project (www.ntaccounts.org). Data correspond
to years 2003 (Sweden-SWE), 2004 (Japan-JPN), 2005 (Hungary-HUN), 2006 (Finland-FIN), 2007 (United
Kingdom-GBR and China CHN), 2008 (Germany-GER, Italy-ITA and Spain-ESP), 2010 (Australia-AUS,
Austria-AUT, Slovenia-SVN and Taiwan-TWN) and 2011 (France—FRA and the US—USA).

Overall, Figure 9 informs that, to some extent, the public sector has replaced the
traditional role of families in caring for their elders, socializing (“from all to all”) this
duty in most European countries. However, the welfare state has not evolved in the
same line as regards childrearing, which has mainly remained as a family duty, aside
from this socialization process.

This fact has been analyzed using standard NTA (see, for example, [26, 27]).
Recently, in [28], NTA data have been used to go a step forward, analyzing the
interplay between the welfare state and private transfers as redistribution devices
at both inter and intragenerational levels. The authors chose four European coun-
tries representing the four different welfare state regimes: Austria (Conservative),
Finland (Nordic), Spain (Mediterranean), and the UK (Anglo-Saxon). By employ-
ing a microsimulation model, authors can project the cross-sectional NTA age
profiles disaggregated by gender, educational level, and family structure, simulat-
ing the lifetime net transfers received by individuals from both the government
and the private sphere (mainly the family). Their analysis confirms the expected
results by gender and educational level, showing interesting differences according
to the welfare state regime. For instance, a gender gap in labor income is present
across countries independently of the level of education. When differentiating
by parenthood status, the gender gap remains but is always larger for parents.
Moreover, fathers tend to earn more labor income than childless men, while the
opposite happens to women. Austria (conservative welfare state regime) shows the
highest difference in labor income between mothers and nonmothers, while Finland
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(social-democratic) presents the lowest, probably due to public policies promoting
full employment.

More interestingly, the microsimulation exercise performed in [28] computes an
estimation of the total (public and private) transfers to be received by the generation
born in 2010 according to their level of education and parenthood status over their
whole lifecycle. Results are summarized in Figure 10. Private transfers received are
positive for any country and educational level, being larger for the childless: they
receive resources from their parents when they are children, but later, they do not
have to rear their own children. Public transfers, however, show differences. First,
they are positive for low and medium levels of education but negative for the highly
educated (revealing that this group pays more taxes than benefits received, con-
tributing to the distributional role of the welfare state). More interestingly, the net
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Lifetime net transfers as a share of lifetime labor income for representative individuals born in 2010 (by
educational level and parenthood status). Source: Reproduced from [28].
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contribution of highly educated parents is higher than that of the childless, except in
Austria. Second, public transfers received tend to be higher for parents but, with the
sole exception of the low educated in the UK, they are not enough to equal the total
amount received by childless people. Austria shows a similar amount of total transfers
for low and medium-educated parents and nonparents, but this is not the case for

the highly educated, for the medium and high levels of education in the UK, or for
Finland and Spain in any educational attainment.

5. Final remarks

This chapter outlines the National Transfer Accounts (NTA) method and gives an
updated account of some of the main applications developed so far. NTA breaks down
National Accounts by age. More specifically, it identifies the age pattern of Life Cycle
Deficit (LCD)—defined as the difference between consumption and labor income at
any age—and it measures how the surplus at working age is transferred to dependent
ages through the three available resource allocation devices (assets market and public
and private transfers). A key feature of the methodology is to offer, for the first time,
an explicit account of the private transfers given and received through the family.
Moreover, National Time Transfer Accounts (NTTA) complete the picture by estimat-
ing production, consumption, and transfers of home production (in terms of time)
also occurring in the private sphere.

NTA estimates offer valuable information to analyze the interaction between
economics and demographic change and the political process that led to the develop-
ment of the welfare state. NTA data are increasingly used in this direction, while some
applications have been developed within the project. In this work, we have focused
on two main applications. In Section 4.1, we gave an account of different attempts
to investigate the interplay between demographic and economic development. First,
NTA estimates allow us to measure the extent to which, at the earlier stages of the
demographic transition, a demographic dividend occurs while the working popula-
tion grows faster than the total population. Second, NTA data help to investigate the
extent to which this first dividend can be followed by a second demographic dividend
as long as positive effects arise from the education transition and/or from capital
intensification.

Section 4.2 focuses on the lessons that NTA data offer on the income redistribution
produced by the welfare state at inter and intragenerational levels. NTA and NTTA pro-
vide a better understanding of the roots of the gender differences observed in produc-
tion and, consequently, in the LCD. They can also be employed to measure the extent to
which parents might end up subsidizing childless individuals if public transfers do not
compensate for the lower private transfers received by parents over their lifecycle.

Overall, the contribution of NTA to enrich the analysis of the economic effects
of aging is undeniable. Today, most high-income countries have completed their
demographic transition. They can only expect positive effects of aging on economic
growth through improvements in worker productivity, coming from capital accumu-
lation and/or further improvements in educational attainment. Interestingly, their
experience could greatly help developing countries, which started their demographic
transition much later. They can still benefit from the demographic dividend to shape
better policies and foster the second demographic dividend. For these countries, the
availability of rigorous analysis about how public policies can help to make the most
of the demographic dividend period is crucial.
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