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FIGURE4-33 The “J-shaped curve®for wo
population growth.

Dstafrom United Nations Department of Economic and Socal Afais
Workd population to 2300. New York: UN; 2004

Overpopulation occurs when a popula-
tion becomes so large that the amount of food
and other environmental resources available are
insufficient to support all members of the popu-
Jation. The size of the Earth’s human population
remained relatively steady for millennia, but
recent growth has been exponential. A plot of the
world’s population shows a “J-shaped” growth
pattern (FIGURE 4-33). The doubling time, the
number of years it takes for the world's popula-
tion to double in number, is getting shorter. It
took only 40 years—from 1950 until 1990—for
the number of humans to double from 2.5 bil-
lion to 5 billion. The current world population

is more than 7 billion, and demographers proj-
ect that the global population may rise to 11
billion by 2100.% The population might stabilize
after that time, but it might also grow or shrink
depending on numerous socioeconomic and
environmental factors that will unfold over the
coming decades.
In 1798, Thomas Malthus hypothesized
that overpopulation leads to catastrophes like
famines, epidemics, and wars® In the 21st
century, this idea is expressed in terms of con-
cerns about the unequal distribution of food
and natural resources, the risks associated with
the increased pollution and congestion that will
occur with continued population growth, and
the likelihood of increased crime and conflict as
resources in some regions of the world become
scarce. For example, many countries are already
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f water scarcity crises, especially
island nations and desert x.m‘\r‘\lr‘?c]ly C?f,‘l
internal freshwater resources are extremely
and water wars are seen as a possibility
ng decades as more people compete
over the worlds finite supply of the
freshwater that is essential for survival®
X pacity is the maximum
wman pepulation the Earth can sustain.
There is no easy way to calculate the carry-
ing capacity, because it depends on the stan-
dard of living and cultural factors in addition
to population density (measured as land area
per person or as arable land area per person),
climate, and the land and natural resources
that are available. However, carrying capac-
ity can be approximated based on estimations
of the per capita area of land needed to meet
a populations consumption patterns. The
ecological footprint is a measure of how
much burden human consumption places on
the biosphere. People in high-income coun-
tries have large ecological footprints and use
many more resources per person than peo-
ple in low-income countries (FIGURE 4-34)
Earth likely could not support the current
world population if everyone had the current
ecological footprint of high-income countries,
but most people in low- and middle-income
countries aspire to the higher standards of liv-
ing that come with larger ecological footprints.
As countries’ economies grow, their residents
tend to use more resources per person. Sus-
tainable development promotes economic
growth while simultaneously protecting the
environment from the adverse effects that
typically accompany industrialization.®
Sustainable global health programs aim to
generate long-term health benefits that endure
even after specific projects end. A program
that depletes natural resources and promotes
overconsumption is not sustainable.”* A pro-
gram that s fully dependent on °“f51de dnn.ors
and does not involve recipients in planning,
decision-making, and evaluation is not sus-
{ainable. Ideally global health programs should

foster capacity building and encourage the
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self sufficiency of participating communities,
such as by facilitating the integration of suc-
cossful externally funded healthcare programs
into the routine services offered by internally
funded natsonal healthcare systems.*
Sustainability applies t0 buman behav-
jor and also 1o larger ocological processes.
Biodiversity is the presence of a wide variety
of plant and animal species within a particu-
lar environment. An ecosystem is sustainable
when it can maintain its biodiversity and level
of productivity indefinitely. The One Health
concept emphasizes the interconnectedness of
buman health, animal health, and ecological
bealth* Humans are dependent on plants and
animals for food, and human lives are threat-
Mestic animals, wildlife, agri-
cultural crops, and other biological entities are
harmed by environmenta) degradation and dis-
case. The emerging field of Pplanetary heaith
emphasizes the dependence of human health
on the Earth, and seeks 1o understand the dam.
age that human actions can impose on ecosys.
tem health.* Threats to the health of the planet

and ¢ g

» 4.7 Climate Change
and Health

Three of the SDGs a acro-level gy,
cerns about global environmental - heyjy
SDG 13 aims to “take urgent action to Combgy
climate change and its impacts,” with 4 focug
on strengthening resilience to respond 1
“climate-related hazards and natural disastery
(SDG 13.1). SDG 14 aims 10 “conserve ang
sustainably use the oceans, seas, and Marine
resources.” SDG 15 aims to “protect, restore,
and promote sustainable use of terrestrial ecq.
systems, sustainably manage forests, combat
desertification, and halt and reverse land deg-
radation and halt biodiversity loss

At the local level, it can be easy to observe

the health effects of human actions that alter

the environment. Infrastructural development

like building permanent structures, convert-
ing forests to farms, terracing slopes for agri-

cultural use, paving streets, installing electrical
lines and sewers, building dams, extracting fos-
sil fuels to make oil and other petroleum prod-
ucts, and a host of other activities has increased
the quality of life for billions of people. But any

Intentional change to the local environment

may have some unintended side effects that

adversely affect human health” For exam-

Ple, building a dam may prevent flooding and

improve agricultural Productivity, but having

a larger body of water nearby may increase the

risk of some insect-transmitted infections and

intestinal worm infestations,®
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Cigg The immediate effects of most human to be contrib
eng activities are local, but the distinction between  The Intargowerrs, " 5003l climate change
B Jocal and global environmental change is get-  Change (pee; 2! Panel on Climate
% ting blurrier. In a globalized world, the choices  revicws and syerpey ST board  that
R any person makes about where to live, work,  climate and weathes 10 STUE data sbout
. and travel and what to purchase can have an  United Nationg, has — e 1 JUSPIces of the
"y impact on people who live in distant lands global climate chan, ”‘x; g ntyte
" The air pollution created by millions of com- continue to occur rw o e s Al
muters driving to work each day in one city impacts of global ;)r o m.come'n The
does not just damage their airspace, but that »:curﬂ.miuv: \«’ram: :Tsl:x:*;::%i;ndude i
S Dy ity issues, bio-

of their neighbors. When electronic waste diver:

ol
¥ loss, and temperature and Precipita-

(e-waste) and other types of garbage are dis- tion extremes. Th
% i Xiremes. IPC o
carded byA people‘ in high-income countries, that the n‘,vwr\'edecha:(rish:: . c?ndu“d
the potentially toxic materials may be shipped  to human ac ity \\%ﬂle :y\c"e:sy (l;fkjy du‘c
b imate

to dumps in lower-income countries.” Defor-  chang: ve oc i
estation and habitat destruction, soil erosion therr5 ; I;:):vi::;c:;;ecirr:h;gug}:m}? S
and salinization, water management problems, climate variability” The IPCO(\:l lre(;’l)\a CehOf
overhunting and overfishing, invasive species  climate change will mean more l2re \‘1C stlhal
(which may crowd out local flora and fauna), days and nights, fewer cold days ar?de:i h:) 3
human population growth, and increasing use ~ an increasing frequency of heat wavesg asn
of resources per capita all can have local and  increase in the frequency of heavy pre’cip-

global impacts.™ itation events in some areas and an increase

Climate change is a long-term shift  in droughts in others, an increase in tropical
in weather patterns and average tempera- cyclone (hurricane) activity, and an increase
tures. One component of climate change is  in the incidence of extremely high sea levels.”®
global warming, a gradual increase in the Many of these expected climate changes

temperature of the Earth’s atmosphere. The could have significant adverse impacts on
cumulative effect of the intensified use of  human health (FIGURE 4-35)7 Extreme heat
natural resources across the planet appears increases the rate of cardiovascular disease

Climate Change Health Impact

Hot days become hotter and more frequent Increased rate of heat-related mortality from
cardiovascular, respiratory, and kidney diseases

exacerbated by heat

Precipitation events become more frequent and Increased risks of undernutrition and of
more intense, with more extreme floods in some  waterborne and vectorborne (insect-transmitted)

places and more extreme droughts in others infectious diseases

Increased risk of drowning

High sez levels become more extreme

FIGURE4-35 Examples of observed climate change trends and their likely impacts on human health.
Mﬁ-mnwhm&ﬂlﬂmﬂ,ﬂimmmimaﬂdpﬁﬁw.wﬂm‘mlnﬂimmwlﬂm .
#ﬁummﬁ;mummummmmmmammwmmm Climate Change. Cambridge UK:

Cambidge University Press; 2014,
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However, the bene

fits of urbanicity are not
available to all urban residents (FIGURE 4-31)
Many people who move to cities end up lnﬁndg
in unplanned settlements (sometimes calle
shantytowns, slums, o squatter camps) where
the quality of life is generally worse than rural
life: In low- and middle-income countries,
clusters of temporary structures are often
quickly erected at the outskirts of large cities
{0 accommodate rural-to-urban migrants. The
structures are often built with cardboard or
scraps of metal, wood, or other found objects,
and they may provide little comfort or privacy
and only minimal protection from the sun,
rain, wind, and other elements. These dwell-
ings may eventually be replaced with shacks
built from blocks or bricks with a tin or asbes-
tos roof, or they may be replaced with sturdier
houses constructed from cement. Many years
may pass before these growing communities
‘have access to critical utilities. Residents might
not have access to toilets. Informal dwellings
are often built in floodplains or on other vul-
nerable lands, and lack of drainage systems
‘means that floods carry feces and other waste
into homes. Trash and human waste might
S T
it &ookjn ?fd e nsl.< of m.fecnous dis-
e e
commumgties ;S:Ybalr.p.a Hun?‘»“ Sikined
e : amzufg cities are often
in undesirable locations near nois and
polluted highways or industrial centersyth
&'xacerbale asthma and cardiovascular di'“
tions. Urban workers may face ondi-
tional hazards, AT Setupa-

and they might not haye access

t
0 affordable emergency healthcare services,

of Health

Violence related to crowding and road-trggs
accidents (often of the motor vehicle verr
us pedestrian variety) might be common.
might be difficult (0 grow or purchase gy
tious foods, and there may be little time
space for exercising %

There are numn

< public health respoy
sibilities that are com: to all large P“Pul;:
tion centers globall luding maintaining ,
safe built environment, managing water gng
ng of waste, mip;_
ressing other infry.

nitation services, dispc
mizing pollutan
structure issues.”
prominent among megacities. A megacity i
a metropolitan area with 10 million or More
inhabitants. Thenumber of megacitiesincreaseq
from 10 in 1990 to 29 in 2015, and that countjg
expected to rise to 41 by 2030 (FIGURE 4-32)
As the world urbanizes, the ability to achieve
public health goals will depend on cities being
safe, resilient, and sustainable. This will require
cities in low- and middle-income countries 1,
address the health-related challenges associateq
with poverty, socioeconomic inequalities, ang
environmental hazards.>

» 4.6 Sustainability

A sustainable system is one that is able to be
maintained at a particular level. When the
term is used as part of the SDGs, the word
sustainability emphasizes the need to pro-
vide for current human needs without com-
promising the ability of future generations
to meet their needs.> Sustainability has been
described as a combination of “3 Es’: ethics
(or equity), environment, and economics
These concepts have been expanded in the
SDQs to include “5 ps”; people, planet, pros-
ggmy (or profit), peace, and partnership.*
ablchiz has an aim of “ensuring sustain-
& nsumption and production patterns”
rough targets related to management of
tl:xoa:dual resources (SDG 12.2), reduction of
o waste (SDG 12.3), management of haz-
ous waste (SDG 12.4), and improvements

Planned Urban

Unplanned Urban
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FIGURE4-32 The world’s megacities ((
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Sustainability has grown in prominenc
as a global priority in recent decades because
of the rapid increase in the size of the humap
population. The dangers of overpopulation
can be illustrated by comparing Earth to g
island. Picture a small island in the middle of
an ocean. It is arable (that is, it can grow food)
and it has a variety of plant and animal Species.
At first, ten people settle on the island. They
build homes, develop a system for collecting
freshwater (because ocean ‘water is too salty to
drink or use for irrigation), and begin to farm
the land. They also begin to have children, and
eventually those children have children, Soon,
the population has reached 100, and then
it grows to 1000, The amount of land avail-
able for farming decreases as more homes are
built, but the need for food is greater because
there are more people to feed. Getting rid of
Waste products and finding energy sources are

stress as the demand for water increases, but
Water quality s becoming Ppoorer as waste pol-
lutes water sources, Some plants and animals

challenges coulq be expected to become even
Worse as the Population continues to grow.









