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Presenter
Presentation Notes
Last session, we covered a lot of introductory information relating to the field of demography, and we did this as as a way to better understand the current state of the world as it relates to population and the environment, and as a basis for thinking through solutions to the various crises our world faces today in social, economic, and environmental terms. We looked briefly at some of the ways that different countries are attempting to increase or decrease population growth rates and the connection that various population policies have to inequality, ethnocentrism, paternalism, and so on; all recognizing that countries around the world are at different stages of economic development and therefore have varying relationships to or understandings of population growth. For example, while the majority of low-income countries that are experiencing high population growth rates are seeking to slow population growth to assure more equitable distribution of resources and social services that will allow populations to increase their standards of living and harness the associated economic power that consumption at higher levels affords, the majority of high-income countries that are experiencing low population growth rates are now having to contend with perceived economic challenges normally associated with lower fertility. (Just as an aside we’ll get into this concept in the next session because there’s a lot to be said here). 
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And right in the middle are, fittingly, the middle-income countries that are rapidly industrializing alongside steady population growth rates. These countries encompass the 5 billion people, or 80% of the world’s population. In these contexts, processes of industrialization are simultaneously driving economic growth and social progress while also contributing to the production of greenhouse gas emissions at some of the highest levels during the course of a country’s growth trajectory. 

All of this has to do with the fact that the economic system we as humans have designed involves a pretty linear pathway for economic growth and prosperity. So low-income countries that are recovering from legacies of colonization and still contending with the tentacles of neocolonialism, in addition to a wide host of geopolitical threats and other issues, have high fertility rates because of limited and insufficient access to resources like health care, education, economic opportunity, and so on—in essence a lack of social security and safety from governments. So, in these contexts, women on average start having children earlier in life which usually means that they have more children overall. High fertility occurs in poor regions as well because overall health, and life expectancy are usually quite low, and the assumption is that it’s advantageous to have more children because not all will survive and because more children are generally needed to help with localized labor, including food production. But, as societies develop, and when public services and utilities like running water are put into communities, and when labor conditions improve, and when social safety nets increase, then fertility rates start to drop. 





Women's educational attainment vs. number of children per woman

Shown on the x-axis is the average number of years of schooling of women in the reproductive age (15 to 49
years). On the y-axis you find the 'total fertility rate' — the number of live births per woman in reproductive age.
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This has a lot to do with education and status of women, as we can clearly see that all across the world, no matter the cultural orientation or religious influence, higher education rates for women mean lower fertility rates. This is because better education makes it possible for social norms to change. 
 
And in fact, macro level studies have shown that in countries where education levels increased from 0 to 6 years, their associated fertility rates declined by between 40-80%. In Niger, which is the country with the world’s highest fertility rate, women of reproductive age had only 1.3 years of education on average. 
“improving education is the main socioeconomic determinant of the demographic transition.” – Fabrice Murtin  
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And as it relates to climate change, we can situate many of these global demographic shifts within the context of climate justice, because low and middle income countries did not cause climate change and are not generally significant contributors to greenhouse gas emissions; yet are disproportionately vulnerable to climate impacts—which aside from being life threatening, also stifle development and inhibit economic progress that would otherwise be afforded through industrialization. However, industrialization nevertheless is a very important aspect of population and the environment that deserves urgent attention, and something we’ll cover more today. 

It’s my hope that all of this content helped set the foundation for an understanding of the world in terms of interconnectedness—realizing that the very processes of industrialization that are needed to increase living standards and facilitate development are now acting as real environmental threats for which the consequences are more immediate and severe than ever before because of globalization and our highly interdependent world economic system.  

Today’s talk is covers the relationships between population and the environment, as always with a specific focus on what future population projections mean in terms of climate change. So we’ll dive a little deeper into the concepts we covered in session one, including some historical context for the growth of the human population, and the ways in which industrialization affects population, development, and then environment. Then we’ll talk through some of the major drivers of social and environmental threats our planet faces. 
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So, with that, we’ll start from the very beginning. Humans have been around for at least 200,000 years, and for most of that time, our impact on the planet was pretty insignificant. That’s because humans were hunter-gatherers living a primitive existence marked by high fertility and high mortality, and only very slow population growth. In this type of society, where people are constantly moving from place to place in search of food, it seems pretty unlikely that the earth could support more than several million people living like that. So, on the eve of the agricultural revolution, which occurred about 10,000 years ago (8,000 B.C.), the world population was estimated at 4 million. 
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Many argue that the Ag Rev occurred slowly but pervasively across the face of the earth precisely because the hunting-gathering populations were growing just enough to push the limit of the carrying capacity of their way of life—and by carrying capacity I’m referring to the number of people that can be supported in an area given the available physical resources and the way that people use those resources. So, people began to interact with their environments more intensively, rather than extensively, leading to the more sedentary, agricultural way of life that has characterized most of human society for the past 10,000 years. Between 8000 B.C. and 5000 B.C., about 372 people on average were being added to the world’s total population each year, but by 500 B.C., as major civilizations were being established in China and Greece, the world was adding nearly 139,000 people each year to the total. By the time of Christ (the Roman Period, A.D. 1) there may well have been more than 200 million people on the planet, and at that time the population was increasing by more than 300,000 each year. 

In the 3rd and 5th centuries, population growth slowed a little, likely because of the plague and the collapse of various empires throughout Europe and Asia. Population growth recovered momentum in the 14th century only to be hit again with another plague, the black death, which occurred from the 14 through the 17th century. After that, the rate of growth increased steadily, especially in Europe, and on the eve of the Industrial Revolution in the middle of the 18th century, the population of the world was approaching one billion people and was increasing by about 2.6 million people per year. 
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It’s likely that the Industrial Revolution occurred in part because of this population growth. It is theorized that the Europe of 300-400 years ago was reaching the carrying capacity of its agricultural society—so Europeans first spread out looking for more room and then began to invent more intensive uses of their resources to meet the needs of a growing population. The major resource was energy, which, with the discovery of fossil fuels (first coal, then oil, then natural gas) helped to light the fire under industrialization. 
Since the beginning of the Industrial Revolution, the size of the world’s population has increased even more dramatically. 
**For tens of thousands of years the population of the world grew slowly, and then within less than 300 years, the number of people mushroomed to more than 6 billion.
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Since the middle of the twentieth century, world population has more than tripled in size, rising from around 2.5 billion in 1950 to almost 7.9 billion in 2021. 

We reached 2 billion people in 1927, just before the Great Depression and just 123 years after the first billion. In 1960, only 33 years later, we reached 3 billion people, then 14 years after that we reached 4 billion people in 1974. 13 years later, in 1987, we the world’s population reached 5 billion, and we passed the 6 billion mark in 1999, 12 years later. We’re now adding 1 billion people to the planet every 12 years. We have 7.9 billion people now, and will likely reach 9.7 billion by 2050 and 10.9 billion by 2100. 
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It is obviously difficult to say what will happen a half century or more from now, because even small differences in the number of children born to women, or in the death rate, can create huge differences in long-range projections, as you can see. 

There is little question that the world’s population will eventually stabilize, likely sometime soon after the end of the century. The big questions are when will that happen; how many people will there be when it happens; and more recently, will we be able to curb the growth of the human population and shift our energy and consumption practices enough to be able to avoid the worst possible trajectories of climate change. 
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It is absolutely true that the rapid rate of growth over the past two hundred years has been explosive. The revolutionary consequence of that explosion is that the numbers of people are destined to stay vastly higher than they were two hundred years ago—creating huge problems that have to be dealt with. If we look back 250 years from the year 1800, just before we hit our first billion in the world, we find that the population was about half what it was in 1800, and at that time we were clearly in the early stages of the population explosion. But if we look ahead 250 years from that point, we see there will be nine times as many people in 2050 as there were in 1800. Dealing with this dramatic rise in numbers drives change all around the world in social, economic, and environmental terms.

Regardless of the rate of growth (which is the explosive part), the numbers are what we as a global community actually cope with. So, as you can see, the rate of population growth for the world actually peaked in the early 1960s and has been declining since then. This should be good news in terms of slowing population growth, but the issue is that the base of the human population has become so large that even lower growth rates are still producing really big absolute increases in the human population. For example, right now we have a base of about 7.8 billion people on the planet. When you build on that big of a base, even a seemingly slow growth rate of about .9% in 2021 still results in an annual increase of about 74 million people. And these number for 2021 are actually much smaller than they were in 2020 because of the effects of the pandemic. We’re used to adding about 80 million people to the planet each year. 
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So the reason that the world’s population grew so slowly during the first 99% of human history is because death rates were very high, and at the same time very few populations have ever tried to maximize the number of children born. During the hunting-gathering phase of human history, it’s likely that the life expectancy at birth was about 20 years. At this level of mortality, more than half of all children born will die before age 5. This means that the average woman who survives through the reproductive years will have to bear almost 7 children in order to ensure that 2 will survive into adulthood.

With the transition to more sedentary lifestyles ultimately came increases in fertility rates, likely because new diets improved the ability of women to conceive and bear children. 
It’s worth noting here that only a small difference between birth and death rates is required to account for the slow growth achieved after the Agricultural Revolution. Between –8000 and 1750, the world was adding an average of only 67,000 people each year to the population. At this moment in history, that many people are being added about every 4 hours. 
 




Presenter
Presentation Notes
The acceleration in population growth after 1750 was due almost entirely to the declines in the death rate that accompanied the Industrial Revolution. First in Europe and North America and more recently in less-developed countries, death rates have decreased sooner and much more rapidly than have fertility rates. The result has been that many fewer people die than are born each year. In the more affluent countries, declines in mortality at first were due to the effects of economic development and a rising standard of living—people were eating better, wearing warmer clothes, living in better houses, bathing more often, drinking cleaner water, and so on. These improvements in the human condition helped to lower exposure to disease and also to build up resistance to illness. Later, especially after 1900, much of the decline in mortality was due to improvements in public health and medical technology, especially vaccination against infectious diseases. 

However, since World War II, medical and public health technology has been available to virtually all countries of the world regardless of their level of economic development. In the less-developed countries, although the risk of death has been lowered dramatically, birth rates have gone down less significantly, and the result is continued high levels of population growth. 
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As you can see, virtually all of the growth of the world’s population is originating in less-developed nations. Rapid population growth makes it more difficult for low-income and lower-middle-income countries to afford the increase in public expenditures on a per capita basis that is needed to eradicate poverty, end hunger and malnutrition, and ensure universal access to health care, education and other essential services. 



Fertility rate vs the share living in extreme poverty, 2015
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And again, a lot of this has to do with access to resources and low developmental indices among countries. There is always a direct correlation between high fertility rates and poverty. High rates of poverty also mean low rates of education, low status of women, higher death rates, lower life expectancy, and so on.  
�In terms of development, high fertility in low-income settings can be quite costly, mainly because it lessens opportunities for economic development, increase health risks for women and children, and erode the quality of life by reducing access to education, nutrition, employment, and scarce resources such as potable water.
��


Population growth rate by level of development

Historic population growth rates by the level of development of the region, with projections to 2099 using the UN
medium scenario.
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are 48 countries, 33 in Africa, 9 in Asia, 5 in Oceania plus one in Latin America and the Caribbean.
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So, at present, our planet is stratified according to population size, socioeconomic condition, and developmental trajectory. More developed countries generally have stable or even declining populations because of progressively low fertility rates, but also have the very highest consumption rates, which in environmental terms means that they are significant contributors at individual and population levels to environmental degradation put forth by things like waste production, habitat destruction, species extinction, and so on; while less developed countries have quickly growing populations because of high fertility rates; however, these populations are very low-level consumers, and therefore negligible contributors to large scale environmental damage of any kind, including the production of greenhouse gases which cause climate change. 



Many least developed countries will continue to experience rapid population
growth between 2019 and 2050
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And from a climate change perspective, this presents real problems. So the fact that the world’s poorest populations are growing the fastest means that more people are at risk of experiencing the effects of climate change who lack the ability or capital to readily respond and recover. This is also very clearly a climate justice issue because these populations did not cause climate change and are not impacting the environment significantly in a global context. 


Climate Change Vulnerability Index 2018-Q4
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And indeed, there is a direct relationship between population growth and increased risks from climate change. This graph comes from a 2018 study which combines the annual population growth of over 1800 cities with data from the UN with a Climate Change Vulnerability Index to create a scatter plot showing the relationship between population growth and climate change. According to the study, 79 of Africa’s cities are rated extreme risk by the CCVI, including 15 capital cities and major commercial hubs. This list includes Kampala, Dar es Salaam, Abuja, Lagos, Addis Ababa, and Luanda. Another study I was looking at earlier showed that one billion of the world’s most climate vulnerable people live in informal settlements, making them extremely susceptible to climate impacts of all kinds. 



The CCVI evaluates social, economic, and environmental factors to assess vulnerabilities across three core areas: exposure to climate-related natural disasters and sea-level rise; human sensitivity (in terms of population patterns, development, natural resources, agricultural dependency, and conflicts), and resilience (measuring the adaptive capacity of a country’s government and infrastructure) to combat climate change.
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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.  


WORLD POPULATION (billion)
by four income levels

Less Than $2/day

B

B L2 L3 L4

Low Middle .~ High
Income . Income . Income

(Extreme poverty)

A



Presenter
Presentation Notes
Well, 80% of the world is currently in middle-income countries or what are known as emerging economies. 
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Historically, innovations in healthcare and advancements in technology and economic opportunity have helped increase livelihoods and standards of living for people and societies at large, which is exactly what’s projected to happen with much of the five billion people that reside in these emerging economies. In fact, many low and middle-income countries are expected to experience significant economic progress and increase standards of living by the year 2050 and certainly by the end of the century. For example, just think of the advancements China has made in the past 50 years. At 1.4 billion people, the once ‘developing’ country will likely be on par with the rest of the most developed and successful nations in the world. 

And by the way, this is a great thing! Everyone deserves a better standard of living, everyone deserves the ability to consume resources and increase livelihoods and live a comfortable life. Everyone. And increased economic opportunity means increased overall health, which then means lower fertility levels overall. All great things. 

But what will that mean, then, for global environmental degradation set forth by consumption, resource use, waste production, habitat destruction and so forth? 



Annual CO2 emissions from fossil fuels, by world region
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And so, the question becomes: as societies develop, which is what we’re ultimately all advocating for, won’t that also drive up consumption patterns, carbon footprints, CO2 emissions, and ecological decline at pretty much all scales? Well, that’s a great question and I’m happy you asked because there’s just a lot to be said here. 

It’s true that emissions are emissions are surging in emerging economies such as Brazil, China, India, Indonesia, and Nigeria. This is because of large-scale increases in average incomes and reduced levels of poverty, particularly since the year 2000, which have greatly increased the size of the global middle class. One environmental implication of this in terms of consumption is the drastic increase in demand for meat. And in fact, the demand for ruminant meat, which includes beef, lamb, and goat, is projected to increase 88% between 2010 and 2050. Such consumption patters definitely pose challenges to curbing agricultural greenhouse gas emissions and preventing the conversion of remaining forests to farmland. Without major increases in agricultural productivity, the land area required to feed the world’s growing population could wipe out most of the worlds forests and woodlands by mid-century—further accelerating the impacts of climate change. 

In general, future emissions trends depend on a variety of factors, including economic growth, technological change, demographic trends, and consumption rates. Because industrialization and other developmental processes typically involve the exploitation of resources to facilitate economic growth, infrastructure development, and urbanization, carbon emissions in middle-income countries, home to 75% of the world’s population, are likely to continue to rise. 
 
However, It’s also true that, over the past 10 years, co2 emissions have fallen in industrialized nations the U.S. and many European countries, even while economic growth has continued. This is due to a variety of factors, like reduced reliance on coal and a ramping up of renewable energy sources. But also, this is because many of the wealthiest countries also have, in effect, outsourced some of their emissions through trade in carbon-intense goods like steel and cement and other manufactured items.  
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It’s also worth noting that the global production of goods—including key agricultural products like beef, palm oil, coffee and cocoa—facilitates greater resource depletion in poorer countries than in rich nations. This leads to deforestation and biodiversity loss―key drivers of ecological decline and climate change. The main regions of that produce these products include Sub-Saharan Africa, Southeast Asia and Latin America. These regions are also export led, meaning that the majority of crops produced in low-income countries are shipped and sold to high-income countries. For instance, over 95% of the coffee and cocoa produced in developing regions are exported to North America and Europe. 
 
And in Brazil, for example, the agriculture industry is extremely important to the country’s economy, and employs over 10% of its workforce. Because the country is a leading producer of cash crops like coffee and sugar, there is a large incentive to augment production practices, which may be good economically but put a lot of pressure on the environment. About 70% of Brazil’s greenhouse gas emissions come from agriculture and deforestation. 
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Low and behold, the main human activities which drive climate change are industrial activities and the combustion of fossil fuel. And as I always say, this is a really complex issue we’re all facing here and to be sure, there are many different contributing factors to environmental degradation that transcend the population growth. I think it’s also worth noting, for example, that industry is largely to blame for the substantial rise in CO2 emissions, because just 20 fossil fuel companies are responsible for 35% of energy related carbon dioxide and methane emissions since 1965. 

Certainly, there are many different contributing factors to the global environmental crises we are facing today. And ultimately, we simple have to change the way that we produce food and energy. 
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Runaway Emissions
The top 1% of emitters are responsible for 21% of emissions growth since 1990
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In addition, because there are such wide disparities in wealth and consumption patterns throughout the world and even within countries, we should not be “worried” about the environmental implications of bringing people out of poverty. New research has shown that the world’s wealthiest PEOPLE are the highest emitters, regardless of their country of origin. So, for example, if we simply look at total emissions from countries, we can conclude that China, the U.S., and India are by far the biggest polluters. 

But, 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%. More than 60 million people account for the top 1%, who earn $109,000 or more per year. And, as I think many of us are well aware, the gap between the mega-wealthy and the rest of us is widening pretty significantly. A professor I was recently talking to told me that Jeff Bezos makes like $166 million per minute or something absolutely absurd like that. And so inequality is another huge player here, and I bring this up because 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 as we wrap up here, I want to make clear the fact that working to slow population growth through voluntary measures, like increasing access to health care and education, has the capacity to greatly improve the conditions of our planet and its people. While there are many problems we as a global community have to contend with, I think one really compelling way forward is to promote solutions that are integrated, and that simultaneously address social, economic, and environmental issues within society. As we will get into during the next sessions, the fact that global inequality is embedded within the broader structures in which we all live, and that those very same systems of oppression and marginalization have caused and continue to perpetuate global environmental issues including that of climate change suggests that by working to uplift people, we can also conserve the planet and its remaining resources. After all, it took a very short amount of time for humans to expand our numbers and create the climate crisis, which means that we have the ability to change the way we’re doing things, to realize the connections between social injustices and ecological collapse, and to work to confront it in ways that promote BOTH human rights and environmental conservation. And with that, we’ll open it up for questions!
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