MAY 4, 2022
POPULATION CONNECTION

T

RL e 3

-

2= 4 i
ra il el v

. iy e
o __J‘ e






Presenter
Presentation Notes
Last session, we looked at the history of world population growth, and chronologically went through the various stages that humanity has undergone relative to different societal structures that dictated the ways in which we have lived, produced food, accessed resources, and so on. At the very beginning of our history almost 200,000 years ago, humans were nomadic and sought food through hunting and gathering, which involved a large geographical scope and both high fertility and mortality, and therefore a more limited opportunity to increase in numbers. With the onset of the Agricultural Revolution, however, about 10,000 years ago, humans began interacting with their environments more intensively, leading to the more sedentary, agricultural way of life that has characterized most of human society from then until now, and which allowed for steady increases in population growth over time. 

With the Industrial Revolution, which began around 200 years ago, came a shift in energy production towards a dependence on fossil fuels, and also brought with it better sanitation, increases in living standards, technology, food production, and health outcomes, which has helped augment life expectancy and therefore lower fertility rates, as more children began surviving into adulthood and people began living longer, healthier lives.
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This is a visualization from OurWorldinData.org, where you find data and research on how the world is changing. Licensed under CC-BY by the author Max Roser.

Annual CO2 emissions

Carbon dioxide (CO,) emissions from the burning of fossil fuels for energy and cement production. Land use
change is not included.
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Since the beginning of the Industrial Revolution, the size of the world’s population has increased dramatically. Remember that for tens of thousands of years, the population of the world grew slowly, and then within around 300 years, the number of people mushroomed to the almost 8 billion people we have on earth today. In accordance with this dramatic increase in population growth is the large-scale environmental degradation our planet has experienced as a consequence of human activities. And in fact, research shows that it was at the time that human society began to industrialize, that we really started to change the chemistry of the atmosphere by adding CO2 to the air, which as we all know is the basis for climate change. 
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An if we look globally, we can see many correllations between the growth of the human population and various indicators of environmental decline. This means that the ways in which we have evolved to produce food and energy, alongside a particular economic platform which views growth through consumption, has directly impacted every natural system on which we depend. �




Annual total CO, emissions, by world region

This measures CO, emissions from fossil fuels and cement production only - land use change is no included.
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Presentation Notes
And to be clear, this macro-level understanding, while valid and important, is of course quite nuanced, since the ways in which people, regions, and countries interact with their environments varies widely, and because there is a significant amount of inequality embedded in access to natural resources, energy, capital, financial discretion or consumer power, and so on. Low-income countries throughout the world have the fastest population growth rates and the highest overall fertility but are negligible contributors to climate change or large-scale environmental degradation of any kind. Although high fertility is usually an indicator of poverty within any world region, it does not correlate directly to environmental damage. As we were talking about last session, the ecological implications of population growth have much to do with the ways in which we produce food and energy, and therefore our dependence on fossil fuels and a globalized economic system in which consumption is viewed as a necessary precursor for growth. This has been compounded by the rapid and expansive growth of the world’s population over the past 300 years in particular.   

For context, the U.S. represents 5% of the global population but consumes 25% of the planet’s energy. On a per capita basis, the average person in Niger, which is the country with the world’s highest population growth rate, contributes about .07 metric tonnes of co2 into the atmosphere per year, while the average American produces over 14 metric tonnes. This means that it takes 200 people in Niger to produce the equivalent amount of co2 annually of one middle-income American. 
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And, as we talked about last session, differences between high and low emitters WITHIN nations show that the top 1% — located all over the world — actually emit about 70 times as much carbon as the bottom 50%. So, most people on earth, even though their incomes have been steadily rising over the past few decades, do not contribute a huge share to global warming. A recent study by Bloomberg found that lifting hundreds of millions of people out of extreme poverty will only raise global emissions by less than 1%. 
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So to help explain all of these disparities that we see globally and at the country-levels in terms of income, consumption patterns, fertility, and so on, today’s session is going to explore the trajectory of development that occurs demographically within nations which facilitates a number of transitions in population structure—including overall health, mortality, fertility, age, migration, urbanization, and so on.

Remember that since the middle of the twentieth century, the world population has more than tripled in size, rising from around 2.5 billion in 1950 to almost 7.9 billion in 2022. We’ll likely reach about 10.9 billion by the end of the century. Such rapid increases in population size were unprecedented in all of human history prior to the industrial revolution. It is a direct consequence of a process known as the “demographic transition,” in which decreasing levels of mortality and fertility lead to longer lives and smaller families. The transition often unfolds in a series of stages, during which population growth first accelerates and then slows down. 
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The five stages of the demographic transition s

The demographic transition is a model that describes why rapid population growth is a temporary phenomenon.
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Presentation Notes
Globally, population growth is shaped entirely by trends in fertility and mortality. The rapid pace at which the world population has grown since 1950 is the result of two trends: on the one hand, the gradual increase in life expectancy due to widespread improvements in public health, nutrition, personal hygiene and medicine, and on the other hand, sustained levels of high fertility in many countries. Over the past 70 years, reductions in mortality levels, particularly at younger ages, have acted as major contributors to population growth. Investments in social welfare and increased economic opportunity have led to higher standards of living and a healthier life in general. These changes include increased availability of safe and nutritious foods; improvements in public health, sanitation, housing, working conditions and educational attainment; and advances in the prevention and treatment of disease. Despite these gains, there are significant disparities that remain across countries and regions. High levels of infant and child mortality persist in many regions even though such deaths are largely preventable. 
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Here I want to make note, then, that the demographic transition is actually a set of interrelated transitions. Taken together, they help us understand not only the causes but also the consequences of population change. I’m going to briefly go through all of these and then focus on the two that are most relevant for this session.  

So usually, the first transition to occur is the health and mortality transition, which describes the shift from deaths at younger ages due to communicable disease to deaths at older ages due to degenerative diseases. This transition process almost always begins with a decline in mortality, which is brought about by changes in society that improve the health of people and thus their ability to resist disease, and also by scientific advances that prevent premature death. BUT, importantly, death rates do not decline evenly by age; rather it is the very youngest and the very oldest—but especially the youngest— whose lives are most likely to be saved by improved life expectancy. Thus, the initial impact of the health and mortality transition is to increase the number of young people who are alive, which sort of results in a ballooning of the bottom end of the age structure in a manner that looks just like an increase in birth rate. This actually sets all of the other transitions in motion.

This transition is followed by the fertility transition—the shift from natural (and high) to controlled (and low) fertility, and this occurs usually as a delayed response to the health and mortality transition. the mortality and fertility transitions bring changes in age structure and produce social and economic reactions as societies adjust to constantly changing age distributions. 

As societies begin seeing mortality declines sooner and more rapidly than fertility, rapid population growth ensues and almost always leads to overpopulation of rural areas, which causes the migration transition, especially toward urban areas, creating the urban transition. The family and household transition is brought about by the massive structural changes that accompany longer life, lower fertility, an older age structure, and urban instead of rural residence—and all of this is part and parcel of the demographic transition.


  


Average number of children vs child mortality, 2019

Child mortality measures the share of children that die before their fifth birthday.
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Fertility and female labor force participation

The labor force participation rate corresponds to the proportion of the population ages 15 and older that is
economically active. Fertility corresponds to the number of children that would be born to a woman if she were to
live to the end of her childbearing years and bear children in accordance with the age-specific fertility rates of the

specific year.
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Presentation Notes
One of the primary focal points here is the fertility transition—or the shift from high to low fertility. This can begin without a decline in mortality but in most places it is the decline in mortality, leading to greater survival of children, that eventually motivates people to think about limiting the number of children they’re having. Embedded in this transition is also the changing scope of life for women as they live longer lives. Women are increasingly empowered to delay childbearing and to have fewer children because they begin to realize that most of their children will survive to adulthood and they, themselves, will survive beyond reproductive ages, beyond their children’s arrival into adulthood. This gives way for more opportunities in life aside from simply bearing and raising children. Once this happens, it’s really unlikely that these shifts towards lower fertility rates will ever revert back. 

As fertility declines, the health and mortality transition is itself pushed along, because the survival of children is enhanced when a woman has fewer children among whom to share resources. Also affected by the fertility decline is the age structure, which begins to cave in at the younger ages as fewer children are being born, and as most are now surviving through childhood. In its turn, that shift in the age transition to an increasingly older age structure means that societies have a better opportunity to divert societal resources away from dealing primarily with the impact of children and towards broader social concerns, including raising the standard of living and the provision of other social services. Higher living standards benefits the overall health outcomes of societies, which then increases life expectancy. 
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Also relevant is the Age Transition, and in many respects, the age transition is the “master” transition because it is the changes in age structure that are put forth by societal advancements and better living standards that elicits the most demographic pressure for social change within countries. When both mortality and fertility are high, the age structure is quite young, but the decline in mortality makes it even younger by disproportionately increasing the number of young people. Over time, as the bulge of young people born prior to the fertility decline push into the older ages, the age structure moves into a stage that can be very beneficial to economic development in a society—a large fraction of the population is composed of young adults, or workers, who are having fewer children as dependents at the same time that the older population has not yet increased in size enough to create problems of dependency in old age. This is what’s called the demographic dividend.  

We’re going to get into this in a few slides, but this is a really important time in a country’s development and greatly influences its future in terms of living standards, economic viability, and its overall demographics. 

 



Schematic representation of the demographic transition
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There are corresponding trends in population growth according to different stages of these transitions. Before the onset of the demographic transition, the size of a population is pretty stable, because high fertility is offset by high mortality. Accelerated growth begins early in the transition, after mortality rates have begun to decline, especially among infants and children, while the fertility level remains high. In an intermediate stage, mortality declines further, and fertility starts to decline as well. During this stage, the population grows rapidly thanks to the large and sustained excess of births over deaths. As the transition moves forward, population growth decelerates as birth and death rates come back into balance at historically low levels. The death rate tends to rise in the later stages due to population ageing, as a larger proportion of the population becomes concentrated at older ages with higher mortality risks. Once the transition is complete, the population growth rate is typically quite close to zero and may even become negative if fertility falls to low levels. In that case, the number of deaths may come to exceed the number of births resulting in a decline of population size (dashed trend lines, figure 1.1). 



Population age distribution: Schematic representation before and after the demographic
transition, and as observed for the world in 2020
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These historic shifts from high to low levels of fertility and mortality has been a universal feature of the economic and social development of the industrial rea. Today, no country is in the pre-transitional phase of high levels of mortality and fertility. Some 40 countries and areas, or about 20 percent of the total, are still in an early stage of the transition. These countries are almost exclusively in sub-Saharan Africa, where the population is projected to continue growing through the end of the century. 
Roughly one third of countries and areas globally (34 per cent) are now in an intermediate stage of the demographic transition, including most of Northern Africa and Western Asia, Central and Southern Asia, and Oceania excluding Australia and New Zealand, and about half of the countries and areas in Latin America and the Caribbean. Nearly half of all countries and areas worldwide (46 per cent) are in a late stage of the transition or in a post-transitional stage, including Australia and New Zealand, all parts of Europe and Northern America, most of Eastern and South-Eastern Asia and about half of the countries and areas in Latin America and the Caribbean. 



The five stages of the demographic transition
The demographic transition is a model that describes why rapid population growth is a temporary phenomenon.
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One really important result of rapid declines in fertility is what’s called the demographic dividend. The demographic dividend describes a window of opportunity whereby the demographic transition allows a massive, one-time boost in economic development as rapid labor force growth occurs in the absence of burgeoning youth dependency. In other words, opportunity for countries with relatively youthful populations to accelerate their economic and social development by redirecting resources freed up by having fewer children, at both the societal and familial levels, towards improving educational and health outcomes and raising standards of living. 
And although the demographic circumstances underlying the dividend are conducive to rapid economic growth on a per capita basis, reaping the maximum potential benefit requires sufficient improvements in education, health, gender equality and gainful employment. So this is really dependent upon whether people gain access to vital social resources like health care. This dividend is temporary in nature, which means that it it’s incredibly important for countries to take advantage of the favorable age structures with timeliness and pre-emption. This applies exclusively to countries that are still in the early stages of the demographic transition. This is a really critical time for low-to middle-income countries as it affords the ability to maximize the boost in economic growth made possible by the decline in fertility by promoting investments in human capital and economic development across different age ranges.  

https://www.weforum.org/agenda/2019/04/india-is-failing-175-million-of-its-young-people/



Changing Age Structur of Thai Population

Calculated from population census, 1970, 1990 and 2010 and population projection for Thailand,
2010-2040, NESDB
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Thailand’s developmental trajectory provides a famous example of how a country can successfully harness the demographic dividend. As you can see, Thailand’s population structure in the 1960s and 70s was super young, as is depicted by the diagram’s pyramid shape. And it looks like a pyramid because when couples have many children, more people are added each year in the younger age groups at the base of the pyramid. In 1960, more than 40% of Thailand’s population was under the age of 15 and women had an average of 6 children. However, during the 1960s and in the decades that followed, mortality rates declined and desire for smaller families increased. The country invested very heavily in family planning and reproductive health, which enabled rapid declines in fertility. By the 1990s, women were having an average of 2 children each, which slowed population growth. By 2010, Thailand’s population was larger, and the age structure was transformed, with a smaller population of young people. This change in the age structure helped accelerate economic growth. Today, Thailand’s population is dominated by working age adults, who will ostensibly be part of a productive labor force for many years. 
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This is also a critical point in time as the impacts from climate change continue to present challenges for sustainable development, especially throughout low-income countries that are in the early or middle stages of the demographic transition. Climate impacts like unpredictable weather patterns, droughts, floods, and natural disasters all impact a country’s stability and economic viability, which in turn affects its capacity to provide the social services necessary in order to harness the demographic dividend.  

Uganda is an example of a country experiencing the effects of climate change amidst really fast population growth rates. Uganda is geographically susceptible to floods and droughts, which are of course increasing because of climate change, and its average temperature is increasing faster than the global average. Its vulnerability is exacerbated by high rates of poverty and high dependence on natural resources and climate sensitive sectors, like agriculture, water, fisheries, tourism, and forestry. 

This is all daunting in and of itself, but consider also that thecountry currently holds about 48 million people and has a growth rate of 3.35%, meaning that its population will grow to 100 million people by 2050. As we were talking about last session, Uganda’s population is quite young, which means that its population will continue to grow for a few generations with a fair amount of certainty. In fact, 77% of Uganda’s population is under 30. 

For scale, Uganda is a little smaller than the state of Oregon, except that it has 44 million more people.  
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This is also a critical point in time as the impacts from climate change continue to present challenges for sustainable development, especially throughout low-income countries that are in the early or middle stages of the demographic transition. Climate impacts like unpredictable weather patterns, droughts, floods, and natural disasters all impact a country’s stability and economic viability, which in turn affects its capacity to provide the social services necessary in order to harness the demographic dividend.  

For example, The Philippines is a country with vast potential for growth and prosperity, but its fast growing population has experienced uneven economic growth because of various financial shocks, prolonged armed conflicts, and deadly natural disasters. Widespread poverty and gender inequality, along with a lack of access to voluntary reproductive health information and services, continues to fuel high fertility and exacerbates the effects of the climate crisis, all the while inhibiting sustainable development and endangering the lives of millions of people. 

The Philippines is expected to be the last major Asian economy to benefit from the demographic dividend between the years 2025-2070. But, reaping these benefits is contingent upon adequate preparation by the government through investments in social services and health care solutions that will reduce fertility and slow population growth while creating healthier, wealthier populations. And right now, the Philippines is in really precarious spot not only demographically but also in terms of the environment and climate change. 

So for one, over the past 50 years, the Philippines has run what’s called an ecological deficit, which means that its population demands more resources than the nation’s own ecosystems can provide. Over this time period, its per capita biocapacity has decreased by 44%, and this is due to rapid population growth. 

The Philippines is also one of the most climate vulnerable nations on earth, and this is due largely to wide disparities in wealth and equality, but also geography. While the country is no stranger to tropical storms, higher temperatures are strengthening cyclones and lengthening storm seasons, all while higher seas are amplifying storm surges and flooding. Many of you may remember Super Typhoon Rai—which tore through the Philippines in December of 2021 with extreme rainfall and winds as fast as (168 miles) per hour, destroying critical infrastructure and inciting large-scale flooding—and this is a perfect example of what’s to come for the country if measures aren’t taken to reduce emissions and mitigate the trajectory of climate change. 
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In the world’s least developed countries, where couples still have many children, more than 40 percent of the population is under age 15 and depends on financial support from working-age adults (defined as ages 15 to 64). As we wrap up here, I want to make clear that simply having a large youth population itself is a not necessarily an indicator of a coming demographic dividend. Youthful populations CAN be great drivers of economic and political change, BUT the key first step toward the demographic dividend is not a large youth population. The first step, again, is a transition from high birth and high death rates to low birth rates and low child death rates. The demographic dividend in many developing countries remains a possibility, but for the process to begin, countries must give high priority to substantially lowering fertility and child mortality. The best way to do this is by investing in health and education, and by bringing people out of poverty. This can mean investing in child survival and health programs, Commit to expanding voluntary family planning programs, investing in the reproductive health needs of everyone, in particular both married and unmarried youth, and prioritizing education—especially secondary education for girls. 
 
 And we’ll get into more of the specifics here next session as we look at specific solutions So we’ll stop there and open it up for questions, 
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