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1.

POPULATION AND RESOURCES

In some previous discussions, the issue of global population growth and the over use of
planetary resources has been raised along with the suggestion that the growth in
population is now one of, if not the most, fundamental problem facing humanity.
However, the development of the discussions under the heading of ‘The Evolution of
Economics’, inclusive of the section called the ‘Limits to Growth’ highlighted the potential
effects of population growth on the global economy and wealth distribution. Therefore, the
goal of this section of discussions is to try to review the wider debate surrounding the
impacts of an increasing global population on planetary resources in order to get a better

David Attenborough
Instead of controlling the
environment for the benefit
of the population, maybe we
should control the
population to ensure the
survival of our environment.

understanding of some of the arguments, both for and against. Today, in 2015, the population clock currently shows a figure of
7.3 billion, while the graph below, based on figures collated by the United Nations, shows how this figure might be compared
within the timeline: 1800-2100.

World Scientists
Pressures resulting from
unrestrained population
growth put demands on the
natural world that can
overwhelm any efforts to
achieve a sustainable future.
If we are to halt the
destruction of our
environment, we must
accept limits to that growth.

Obviously, the plots extending beyond 2015 are projections, which are said to be based on
3 different fertility assumptions, where the ‘medium’ projection appears to coincide with an
exponential extrapolation of the ‘actual’ curve between 1800-2000 in that they both arrive
at a figure of 10,853 billion in 2100. In contrast, the ‘low’ and ‘high’ projections result in a
global population ranging anywhere between 6,750 and 16,641 billion by 2100. While the
high projection might appear alarming in terms of the potential environmental and resource
usage impact, we might also need to understand the implications of a falling global
population on the economy, which may be subject to much regional variation.

Dr. Albert A. Bartlett
Can you think of any
problem in any area of
human endeavour on any
scale, from microscopic to
global, whose long-term
solution is in any
demonstrable way aided,
assisted, or advanced by

But surely more people must use more resources?

further increases in
population, locally,

While increases in the global population will undoubtedly lead to further problems, the
critical issue of over consumption of planetary resources may be a more complex, when the
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distribution of resource consumption is analysed in more detail. For example, statistics suggested that the wealthiest 20% of
the world accounted for 76.6% of total private consumption, while the poorest 20% used just 1.5%.

Sam Levenson
Somewhere on this globe,
every 10 seconds, there is a
woman giving birth to a
child. She must be found
and stopped.

A further breakdown of the statistics also suggests that resource consumption effectively increases exponentially with wealth
income as represented in the next graph:

Sam Levenson Revised
To be correct, the quote
above should be:“Somewhere
on this globe, every 0.25
seconds, there is a woman
giving birth to a child. She
must be found and stopped”.
While somewhat pedantic, it
does better reflect a 40 fold
increase in the actual birth
rate and the focus of this
section of discussions

So the statistics provided by the United Nations appear to show that consumption, and associated pollution, is directly
proportional to wealth distribution and not just the global population in total. It also concluded that if these inequalities
continued, then the problems of consumption will only get worse, specifically citing the following consumption figures of
richest 20%:
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They consume 45% of all meat and fish, the poorest fifth about 5%



They consume 58% of total energy, the poorest 20% less than 4%



They have 74% of all telephone lines, the poorest 20% about 1.5%



They consume 84% of all paper, the poorest 20% about 1.1%



They own 87% of the world’s vehicle fleet, the poorest 20% less than 1%

This line of arguments was taken up in an article entitled ‘Global Resource Depletion’, dated 2013, which outlined how just 10%
of the global population with the highest income, i.e. 700 million, might be responsible for the majority of the problems
normally attributed to the global population, as a whole. It goes on to argue that from a global perspective, the poor may be
essentially irrelevant to the problem of resource usage and pollution, as the poorest 40% are estimated to consume less than
5% of the planet’s natural resources. As such, even if the poorest billion people or so could be removed from the global balance
sheet, it would barely be noticeable in respect to the use of natural resources and pollution. However, while it may be too
simplistic to suggest that the overall increase in the global population, in isolation, is responsible for all the problems in the
world, it may still not be too much of an exaggeration to say that it underpins many of them, especially if the entirety of this
population aspires to live as the top 20%. Therefore, we might wish to cite some of the problems perceived at this initial stage:


Urban sprawl is destroying millions of acres of farmland.



Over 1 billion people do not have enough food or safe drinking water.



Increased demand for resources is leading to increased deforestation.

Roger Bengston



Traditional energy sources are becoming scarcer and more expensive.

The point of population



Current use of traditional energy sources exacerbates global warming.

stabilization is to reduce or



Global warming is now threatening the entire global ecosystem.

minimize misery



Environmental change is threatening to displace millions of people.



Growing resource demands increases competitive tension between nations.

Therefore, this section of discussions will attempt to research, and further consider, the implications of a growing global
population over the next century in the context of a number of wider issues, e.g.


Population and resource requirements



Wealth distribution and demands for better living standards



Economic impacts of smaller populations



Ideological tensions, political, economical and theological.



Population growth surplus to requirements
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1.1

The Debate
B.F. Skinner

In many ways, the debate in question might be characterised in terms of those who see

If the world is to save any

population growth as the root problem and those who argue that the real problem is

part of its resources for the

actually over-consumption of resources by a small minority. As such, we might attempt to

future, it must reduce not

briefly summarise the main arguments for each in turn.

only consumption but the
number of consumers.

1.1.1

Over-Population

In many ways, the central tenet of the over-population position appears to rest on the fact that as many as 1 billion people go
hungry every day, while possibly as many as 2.7 billion people face water shortage for, at least, one month every year. As such,
it would appear that much of humanity is already struggling to cope without the burden of even more population growth.

Isaac Asimov
Which is the greater
danger: nuclear warfare or
the population explosion?
The latter absolutely! To
bring about nuclear war,
someone has to DO
something; someone has to
press a button. To bring
about destruction by
overcrowding, mass
starvation, anarchy, the
destruction of our most
cherished values-there is no
need to do anything. We
need only do nothing,
except what comes
naturally, and breed. And
how easy it is to do
nothing.

While acknowledging that population growth in many developed countries has now essentially stabilised, many underdeveloped countries still have significant population growth, while struggling to meet the demand of their current populations.
However, in the future, water and food supplies may be further threatened as historic aquifers are drained of water to meet
the growing demands of agriculture; while, at the same time, productivity is falling in many regions of the world due to
depleting soil fertility and the rising cost of fossil fuels. This situation could be further aggravated if future climate change
affects the ‘normal’ weather patterns around the world. So, based on growing statistics, it would seem that we lack the ability
to effectively manage the current demands of the global population, if we are collectively consuming about 25% more
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renewable natural resources, e.g. fresh water, soil, forests, fish stocks, than the planet can reproduce. It is predicted that if
population reaches 9 billion people, by 2050, we will be using the bio-capacity of two Earths, which will be both unsustainable
and further threaten the survival of wildlife around the planet. In this respect, more people hoping for a ‘better life’ can only
put more demands on a system, which in many areas will simply lead to further expansion of industrial scale farming and
deforestation plus an ever growing urban sprawl. It has been estimated that within the next 20 years, urbanisation may result
in the lost of agricultural land, equivalent in size to Italy, each and every year.
Note: Of course, if you think over-population is the key problem, you are then left with the possibly more difficult
problem of how you go about reducing the population on a global scale in the timescales required to avoid the assumed
pending crisis?
1.1.2

Over-Consumption

In contrast to the over-population position, people like Hans Rosling are arguing that we have already reached the peak in the
global population growth rate, albeit not the actual peak population. Others have also pointed out that population growth was
not caused by people suddenly starting to ‘breed like rabbits’, but rather because they finally stopped ‘dying like flies’. So while
the number of people has jumped from 1.6 to over 6 billion in the last century, the health and wealth of the majority has
apparently improved over the same timescale, despite dire predictions to the contrary.
Jacques Cousteau
“We must alert and
organise the world’s people
to pressure world leaders to
take specific steps to solve
the two root causes of our
environmental crises of
exploding population
growth and wasteful
consumption of
irreplaceable resources.
Overconsumption and
overpopulation underlie
every environmental
problem we face today.”
While it is hardly an argument for an increasing global population, it is pointed out that while population growth rates are still
high in developing countries, the extra billions they will add to the global population will barely make a difference to the total
resource usage, if they are amongst the poorest 40% who only consume less than 5% of natural resources. Of course, in
complete contrast, resource usage and pollution could be cut in half, if only the richest 10% lived at an average global standard
of living. So, the corollary to such arguments is that it will not be the total global population that eventually tips the ecological
balance, but the increase in the aspirational demands of a growing ‘middle class’ , estimated to reach 2.2 billion in Asia by 2030.
As such, humanity’s footprint on planet Earth may be more reflective of lifestyles, and the associated consumption of
resources, rather than the total population in isolation.
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Note: By the same token, if you think over-consumption is the key problem, you are

Richard Branson

then left with the equally big problem of how you go about reducing consumption,

“The truth is this: the Earth

which underpins the standard of living in the most wealthy and powerful countries

cannot provide enough

around the world.

food and fresh water for 10
billion people, never mind

The introductions above are meant to be little more than a characterisation of the debate

homes, never mind roads,

concerning over-population versus over-consumption. However, even at this stage, it does

hospitals and schools.”

not seem unreasonable to ask whether both facets of the arguments being outlined are
contributing the global over-use of resources. However, analysis and discussion of this line of argument possibly needs some
further introduction of the idea of demographics and the implications being drawn from its projections, which will now be
taken up in the following discussions.
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1.2

Demographic History

Within the current context, the idea of ‘demographics’ might be described as encompassing all the statistical data, which may
help explain the functional dynamics of a population and distribution of various groups and factors within it.

While the previous discussion might be useful as an initial introduction of the debate between over-population and overconsumption, it is clear that the real complexity of this debate demands some better
understanding of the dynamics between the distribution of the global population and its

Seneca

consumption of resources within any given environment. For within such dynamics, we

“What difference does it

might come to better understand that the threshold implied by the term ‘over-population’ is

make how much is laid

dependent on the ability of humanity to extract the ‘necessary’ resources from the

away in a man’s safe or in

surrounding environment.

his barns, how many head
of stock he grazes or how

Note: Seneca once stated that the proper limit to a person’s wealth was having what

much capital he puts out at

is essential and what is enough. While we might be able to agree on what is

interest, if he is always

essential, the idea of what is ‘enough’ or ‘necessary’ is often subjective as all of

after what is another’s and

humanity strives for a better life.

only counts what he has yet
to get, never what he has

History suggests that the demographics of a population tends to change over time in-line

already You ask what is the

with technological developments, although these changes were often initially constrained by

proper limit to a person’s

the natural resources available in a given geographical location. So, even though the debate

wealth? First, having what

in hand is anchored in the present-day complexity of human society, it is still essentially

is essential, and second,

trying to extrapolate demographic data from the past to provide some predictive

having what is enough.”

assessment of the future. However, while consideration of present-day complexity will be
deferred to the next discussion, there may be some benefit to initially considering the development of human demographics in
terms of 3 broad historical perspectives:
1.

We might anchor the beginnings of this historical review to prehistoric hunter-gatherer groups, which may have
started to evolve from about one million years ago and existed up to the emergence of more structured groups dating
from ~8,000 BCE. Over this comparatively large period of time, it is estimated that the global population increased
from about 100,000 to 7,000,000. By necessity, these hunter-gatherer groups ranged over relatively large areas of
land in order to meet their basic survival needs for food, water, shelter and clothing. Throughout this time, population
growth would have been constrained by disease and environmental dangers, i.e. high mortality rates, plus the limits
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of a given area of land to provide what was ‘essential’ for survival. So, in a sense,

Aldous Huxley

this population was constrained by a resource capacity, which was also a reflection

This is the force which in

of the limited technology available at that time. Therefore, as a net result, the

general terms can be called

impact of this ‘global population’ on its surrounding environment was essentially

overpopulation, the

negligible as resources remained renewable.

mounting pressure of
population pressing upon
existing resources. This, of
course, is an extraordinary
thing; something is
happening which has never
happened in the world’s
history before. I mean, let’s
just take a simple fact that
between the time of birth
of Christ and the landing of
the Mayflower, the
population of the Earth
doubled. It rose from 250
million to probably 500
million. Today, the

Note: It is estimate that prehistoric societies only grew at an average of seven people
per year. On this basis, if the annual number of humans who died before reaching
sexual maturity had reached eight or more, the human race would have died out
around 900,000 years ago and we would not now be having this debate about our

population of the Earth is
rising at such a rate that it
will double in half a
century.”

own future!
2.

Anchoring the next phase at around 8000 BCE, the populations in Europe and the Middle East had begun the
development of agriculture and domestication of animals. The net result of these developments was to increase the
food supply, and as the idea and know-how spread over time, the global population would grow to the order of 500
million by 1600 CE. This would effectively
represent a growth rate that was 165 times
faster than in the previous pre-history
period. Of course, over this period of time,
there

were

developments

many

other

connected

technology
to

building,

transport and irrigation, which would lead
to an increasing consumption of natural
resources. For example, even the initial
need for firewood and space for settlements
and cropland would have led to a degree of
deforestation. Later, further developments
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would lead to over-irrigation in some regions causing salinization of water sources and soil erosion and the
subsequent desertification of land in Africa and the Middle East. So, even at this stage, the population demographics
in some areas was essentially leading to over-consumption of renewable resource.
3.

While slightly overlapping the previous phase, we might initially anchor this last historical phase to the date: 1492 CE
and Columbus’ discovery of the Americas. This discovery would eventually lead to the colonization of new lands that
would provided more food and wealth, mainly for the European powers at that time. However, it was subsequent
developments associated with the industrial revolution, starting around 1760, which would lead to coal-fired engines,
factories and the mechanisation of agriculture and increased food production. The initial impact of these
developments was another significant increase in the food supply, plus a major shift in the demographics of the global
population as people emigrated to new world countries. The net result of such changes led to larger families and an
increase in the global population growth rate. By the start of the 20th century, further developments had led to an
exponential increase in the demand for coal, gas and oil. Other innovations, such as pesticides and fertilisers would
lead to further productivity in mechanised agriculture, while the development of new medicines would start to
dramatically lower infant mortality rates and increased longevity. So, by the end of the 20th century, the net result of
all this demographic and technological change would see the global population in 1600, i.e. 500 million, increase to
6000 million, i.e. a 12 fold increase. During this third phase, the human population was increasing at an average rate
of 15 million per year, which is some 2 million times higher than the first phase of development described above.
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While it would seem that the definition of over-population may depend on
technological developments, it would also appear that all these developments
have only led, or are leading, towards a point of unsustainable overconsumption of natural resources. While we may note that even developments
in the second phase, as described above, led to deforestation and desertification
of significant areas of land, these effects of over-consumption were still
essentially local, not global.

Thomas Malthus
Famine seems to be the last, the most
dreadful resource of nature. The power
of population is so superior to the
power in the earth to produce
subsistence for man, that premature
death must in some shape or other visit
the human race. The vices of mankind

OK, so what is this history of demographics actually telling us?

are active and able ministers of
depopulation. They are the precursors

Today, both the methodology and metrics are emerging that allow the

in the great army of destruction; and

measurement of humanity’s demand on natural resources and to compare these

often finish the dreadful work

demands to Earth’s capacity to produce or recover. As such, there is now a

themselves. But should they fail in this

degree of confidence in the ability to determine the amount of biologically

war of extermination, sickly seasons,

productive land and sea necessary to supply the resources, which the human

epidemics, pestilence, and plague,

population is now consuming, along with the ecosystems ability to assimilate the

advance in terrific array, and sweep off

pollution by-products. These measurements are often used to quantify the

their thousands and ten thousands.

‘number of planet Earths’ required to support humanity on a sustainable basis.

Should success be still incomplete,

In 2007, humanity's total ecological footprint was estimated to require 1.5

gigantic inevitable famine stalks in the

planet Earths, which is simply telling us that humanity is using its natural

rear, and with one mighty blow, levels

resources 1.5 times faster than the Earth can renew them. However, we shall

the population with the food of the

pursue some of the issues in respect to the current state of ‘global

world.

demographics’ in the next discussion.
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1.3

Global Demographics

In the previous discussion, the idea of demographics was introduced and described in terms of historical developments of the
global population and its use of resources. However, this outline was a fairly simplistic summary of the true complexity of the
st

demographics now at work in the 21 century.

Demographic Scope
Involves the statistical study of
human populations. As a very
general science, it can analyze any
kind of dynamic living population,
i.e. one that changes over time or
space. It encompasses the study
of the size, structure, and
distribution of these populations,
and spatial and/or temporal
changes in them in response to
time, birth, migration, aging, and
death.

Therefore, the goal of this discussion is to provide further insights into the complex demographic interactions that may
influence our perception of the issues surrounding the global population and over-consumption of resources. So, to begin:
Are there too many people in the world?
In September 1963, a US publication posed the question above, which at the time was not a major issue for many of its readers;
for in many ways, this was still a world recovering from a history of high mortality rates caused by wars, famines and disease.
Later, in 1968, Paul Ehrlich published the ‘Population Bomb’ as the world started to wake up to the potential problems of overpopulation, although it was not necessarily seen as an immediate pending crisis as the world moved into the 1970’s.
So how did global demographics change this situation?
Over time, and with much research, it became apparent that a number of unprecedented demographic events were starting to
be observed around the world. For example, while it had been known that fertility had been declining in Europe for some time,
many were surprised by the low levels being recorded.
So was/is the population growing or declining?
It seem that the answer to this question also depends on global demographics, i.e. where you live in the world. The question is
also complicated by the range, and differences, between the birth and death rates across all countries. For it would seem that
most poor countries have relatively high birth rates, but relatively low life expectancy. In contrast, most wealthy countries have
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low birth rates, leading to population decline, but an increasingly large aging population. Such varying demographics can also
affect the economic, social, and political developments in each countries, which may then support or undermine future
prosperity.
So how does the actual global population affect this demographic model?
In 1900, the global population was approximate 1.6 billion, but had risen to 6.1 billion by 2000. As such, this reflected a fourfold increase in population in just 100 years, which previously had only been subject to relatively small long-term growth. With
hindsight, this profound increase in the global population has been attributed to a steep decline in mortality rates, typically in
less developed countries, as illustrated in the following chart:

Population Demographics
Can change through three
processes: fertility, mortality,
and migration. Fertility involves
the number of children that
women have and is to be
contrasted with fecundity (a
woman's childbearing
potential). Mortality is the
study of the causes,
consequences, and
measurement of processes
affecting death to members of
the population

By 1998, it was estimated that ~60% of women of reproductive age in developing countries were adopting some form of family
planning, although it appeared that many women were still having more children than they wanted. However, it should be
noted that many efforts to lower fertility were often seen at odds with traditional and religious values, which could also be
complicated by ideological and human rights issues. As such, most countries have now moved away from introducing overt
attempts to impose a reduction in their birth rates, preferring to adopt a more ‘subliminal’ approach using family planning
education within broader health programs. However, whether this change in approach is actually responsible for the results
below might be questioned.
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Demographic Transition
Population growth is part of
a broader effect called a
'demographic transition',
which almost all countries
make from high fertility and
mortality to low fertility and
mortality. Not counting net
migration, populations
grow because death rates
tend to decline before birth
rates. However, death rates
decline disproportionately
among infants and children,
which gives rise to a baby
boom. This is not the usual
kind of baby boom in which
So while it might be said that the overall global population growth rate has slowed, more

more babies are born;

detailed demographic data suggests that growth rates have still remained high in many

rather, it is one in which

countries, while falling in others. Further analysis also suggests that a ‘demographic

more babies survive and

divide’ now exists between countries with rapidly growing populations and those with

mature into children and

stagnant or declining populations. While this issues is primarily being linked to fertility rates

adults. Eventually the baby

in a given country, immigration can also be a key factor, which may reverse either trend. The

boom ends when parents

following breakdown highlights how various levels of population growth or declined might

realize that they do not

be interpreted:

need to have as many
children to reach their

1.

The first group comprises of less than 15% of the world’s population and

family-size goals, which

comprises of countries projected to lose population between 2005-2050. As such,

naturally moderate as

these countries account for fewer than 1 billion people and given the overall

development proceeds

growth in the global population, they will account for less than 10% of the total by
2050. However, in terms of global economics, there is now concern because some of the countries experiencing
decline are among the wealthiest and therefore influential, e.g. Japan, Germany, Italy, and Russia.
2.

The second group of countries are only said to be growing at a relatively slow rate, e.g. 25% between 2005 and 2050.
Whether the implied concern in this statement is primarily economical rather than ecological might be questioned,
especially as China’s 1.3 billion population is identified to be part of this demographic group. Apparently, after
decades of government controls, fertility has now fallen so low that deaths will likely outnumber births by 2030 and
thereby causing the population to decline. This said, China is projected to add another 110 million people to the
global population by 2050.

3.

The third group is projected to grow at a more modest rate, but may add the most to the global population in terms
of absolute numbers. Countries like Bangladesh, Brazil, India, Indonesia and Iran are all in this group, which have seen
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both increases in fertility rates and significant mortality declines. However, it may surprise some that the US is also in
this group with its population projected to grow by 42% between 2005-2050. However, it appears that the US
population increase is being supported by immigration, rather than any significant change in its fertility or mortality
rates.
4.

The countries on the highest-growth side of the ‘demographic divide’ account for just 8% of world population in 2005.
However, these countries are projected to double, and in some cases, triple in size, such that they may eventually
account for nearly 20% of the global population by 2050. As a group, the population in the high-growth countries may
increase from 0.7 billion to 1.9 billion between 2005 and 2050, even though there may be a general decline in the
overall fertility rate.

It is possibly worth highlighting that barring a few exceptions, nearly all the high population-growth countries are also included
in the United Nation’s list of least developed countries. The countries on this list have the lowest per capita income and literacy
levels, and their economies tend to rely heavily on agriculture rather than industry or manufacturing. Therefore, we might
clarify what is meant by the ‘demographic divide’ in terms of the gulf in birth and death rates among the world's countries. On
one side, we have mostly poor countries with relatively high birth rates and low life expectancies; while on the other, we have
mostly wealthy countries with birth rates so low that population decline is almost inevitable. However, even after making this
clarification, we might still need to table the following question:
What caused, and maintains, the ‘demographic divide?
There is statistical evidence that fertility decline during the 20th century was primarily due to a range of changing social factors,
mainly in the developed countries, e.g. income inequality, cost of living, competition for jobs, need for both parents to work,
housing shortages etc. However, sociologists have also noted that when income and living standards rise, the aspirations of
parents for their children also rises. As a consequence, a significant percentage of parents opt to have fewer children so that
they may invest more in each child with the hope that they might have a better future. In this context, the ‘demographic
divide’ is also caused and maintained by the relative wealth within each strata of society within a given country at some point in
time. Of course, within this mix of demographic factors, the issue of population growth cannot be ignored as problems often
arise when population growth outpaces economic growth and there is insufficient social infrastructure to accommodate the
additional population load on services, such as education, health, housing and transportation. Statistics also suggest that most
high-growth countries are dominated by rural economies, where over two-thirds of the population live in rural communities in
comparison to one-quarter in more developed countries. However, it is estimated that nearly all the population growth within
the next 50 years will occur, and be subsequently housed, in urban concentrations rather than as extensions to the existing
rural model. Estimates suggest that between 2000-2030, the percentage of these populations living in rural areas will fall from
75% to 57%.
So is this a good or bad thing?
Urban growth can often be an essential prerequisites for economic growth, while the urban concentration can also help provide
better health and educational facilities. However, dense urban overcrowding can also lead to the rapid spread of disease plus
concentrate and thereby exacerbate many of the social problems associated with poverty.
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Note: By way of an example, in 1994, inadequate public health services were implicated in an outbreak of 693 bubonic
plague cases in Surat, India, which resulted in 52 deaths.
For obvious reasons, air and water pollution are often worse in urban areas, which result in elevated incidences of respiratory
diseases and other health problems. In addition, drugs, violence, and sexually transmitted diseases have also become major
problems in many urban cities in the developing world. It also has to be recognised that while many people are essentially
forced to move from rural to urban areas to earn money to support their families, this migration often weakens the family and
social networks, which traditionally provided care and support for the young, old or infirm in the absence of any wide-spread
availability of social services being provided by the state.
So how are population growth and poverty linked?
In some respect, the evidence suggests a two-way process where population growth can cause more poverty, while poverty can
lead to increase population growth. However, the statistical evidence suggests that reducing both can improve the overall
health of a society, i.e. social and economic. For there appears to be a clear link between the high fertility that drives rapid
th

growth and per capita income, where the average ‘per capita income’ in high-fertility countries can be less than 1/12 of that in
low-fertility countries. While the demographic evidence suggests that the percentage of people in poverty has declined in all
rd

regions, just over one-half of the global population survives on less than $2 per day, albeit down from 2/3 in the early 1980s.
However, in reality the progress towards reducing national poverty has been minimal, while in general the income inequalities,
i.e. the gap between rich and poor, has widened in almost all countries.
What is meant by the ‘demographic dividend’?
As a country transitions from high to low fertility and mortality, the country’s age demographics changes in a way that can yield
economic benefits, i.e. it provides a ‘demographic dividend’. This dividend accrues because the working population increases
relative to the dependent population defined by the young and old. In this respect, the young and old tend to consume more
resources, inclusive services, than they produce, such that they can place an additional burden on the national economy, which
in-turn may restrict growth causing more poverty. While this ‘dividend’ may be relatively short-lived as the age distribution
comes back into ‘normal’ balance, it is possible for developing countries to invest this dividend back into its population, such
that the demographic dynamics are permanently changed.
So what are the consequences of a population decline?
Basically one of the primary concerns, at least, for governments fixated on economic growth is that a smaller population will
lead to less production and consume less goods and services, such that the economy may begin to shrink in terms of its Gross
Domestic Product (GDP) measurements. However, the effect of population decline on labour markets may be less obvious,
because the demands on the labour market can contract or expand in response to many factors, including levels of immigration
and the vagaries of economic ‘boom & bust’ cycles. So, almost in contradiction, some countries with declining populations have
also experienced high unemployment rates in recent years. In 2004, foreigners made up about 9% of the German labour market
and 5% of the French labour market. However, as suggested earlier, foreign born workers accounted for half of the net growth
in the US labour market between 1996-2000. This said, there are problems associated with population decline that are more
difficult to overcome, when linked to lower mortality in its aging population. In this respect, the entire age distribution of the
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labour market can be shifted, which may lead to a slow-down in economic growth and even trigger changes in marriage and
childbearing patterns. One recent study showed that many young people are facing increasing difficulties in establishing any
sort of meaningful career, as older people defer retirement as future pension income may now come with few guarantees. This
shift in the age demographics can then lead to younger people delaying having children, which only leads to further declines in
the fertility rates.

Demographic Threat
Is the concept and term
sometimes used in political
conversation to refer to
population increases from
within a minority ethnic group
in a given country that are
perceived as threatening to
alter the ethnic identity of that
country. This can be a
significant issue when
immigration underpins
economic growth.

So what is demographic analysis predicting for the future?
Well, from a cynical perspective, if demographics is based on statistical data and analysis, it may be capable of telling you
anything you want to hear. This said, demographic analysis has proved to be very useful, and important, when it comes to
understanding the full complexity of over-population versus over-consumption debate, although it is unclear that it actually
st

offers up any specific solution. While we know that the total global population will probably continue to rise in the 21 century,
it unclear that this population can be reduced by any ethical or moral means currently at our disposal. Equally, while we may
now understand the lop-sided distribution of over-consumption, there is no obvious solution as to how the global footprint of
humanity might be reconciled with the bio-capacity of planet Earth. However, such issues will be considered further in
subsequent discussions.
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1.4

Human impact

Given the scale of human activity, the impact on the ecosystem is now global in scope and takes many forms. The plight of the
polar bears is but one of many environmental issues being raised in multiple and comprehensive reports into global warming.
The general conclusion is that mankind is probably to blame for climate change, which will also lead to more droughts,
torrential rains, shrinking Arctic ice and glaciers and rising sea levels over the coming centuries.
James Lovelock
Those who fail to see that
population growth and climate
change are two sides of the
same coin are either ignorant
or hiding from the truth. These
two huge environmental
problems are inseparable and
to discuss one while ignoring
the other is irrational.

We have already touched upon how technology developments have transform the nature of human society throughout history,
although the scale of this particular aspect only really started to have a global impact as the industrial revolution progressed
th

into the 20 century. While many will consider technology has improved the human condition, it has also led to widespread
pollution as industry has attempted to exploit and control the resources of natural world in pursuit of economic growth. From
the historical perspective, the first human impact on the environment was only in terms of basic survival needs, e.g. food and
water, which has now developed into today’s worldwide agriculture industry, dependent on mechanisation, irrigation,
pesticides and most importantly energy.
1.4.1

Agricultural Industry

One of the most obvious impacts of agriculture, on an industrial scale, is deforestation in order to clear land for both animal
pasture or crops. However, it has been estimated that ‘only’ 5% of deforestation has been for animal, another 19% linked to the
timber industry, a surprising 22% linked to palm oil plantations, while the remaining 54% can be attributed to what amounts to
‘ slash-and-burn’ farming clearances.
Edward O. Wilson
The key problem facing
humanity in the coming
century is how to bring a
better quality of life for 8
billion or more people
without wrecking the
environment entirely in
the attempt.
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While it is difficult not to assume that this level of deforestation does not have some overall environmental cost to the
ecosystem, as a whole, much of this cleared land has also increased the demand for fresh water and the need for large-scale
irrigation projects, which then create knock-on problems, e.g.


Depletion of underground aquifers



Increased soil salinity and build up of toxic salts.



Over-irrigation often leads to other forms of water pollution.



High water runoff can cause flooding and soil erosion.

However, adding to this toxic mix are ‘pollutants ’ in the form of a wide range of agricultural chemicals, which in many cases are
over-used causing soil contamination and the pollution of groundwater . Additionally, pesticides that are considered vital for
crop yields have been shown to leave trace residues in foods and proven toxic to bees with a corresponding reduction in the
pollination of some crops.
1.4.2

Fishing Industry

Today, there is a recognised disconnect between how many fish are available to be
caught and humanity’s desire to catch them as a vital food source. In 2006, the

Water Pollution

journal Science published a four-year study in which it predicted that, at projected

It's obvious we need water to

rates, the world would run out of wild-caught seafood by 2048.

survive but few people realize how
much we need and just how much is
available. Consider these facts: only
2.5% of it is freshwater. Of that
2.5%, less than 1% is available to us.
Humans each require up to 13
gallons (50 litres) a day of fresh
water for drinking, cooking and
cleaning. This does NOT take into
account the countless gallons of
water needed to grow food or care
for animals. 70% of all freshwater
usage goes to irrigation. Only 2% of
farms are organic, which equates to
almost 69% of our freshwater supply
is being contaminated by chemical
pesticides, herbicides, and chemical

This decline was attributed to both overfishing and pollution plus ‘other

fertilizers, while also compounded

environmental factors’ that affect the ocean’s ecosystem. As might be expected,

with fossil fuels and emissions from

such claims are often simply dismissed as being fundamentally flawed.

heavy farming machinery.
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1.4.3

Other Environmental Factors

The term ‘other environmental factors’ used above might appear a bit nebulous given the gravity of some of the predictions.
While the following summary will hardly be exhaustive, it may provide an outline of some of the factors that may become
increasing detrimental to global food production. Clearly, we might introduce the issue of climate change as being one
potential danger to maintaining global food production.

Land Pollution
Results in the degradation of the
Earth's surfaces and soil caused
by human activity and a misuse of
natural resources. Causes of land
pollution and degradation
include: urban sprawl, poor
agricultural practices, personal
consumption and industrial
activities. None of this takes into
account illegal dumping,
diminishing landfill space, litter,
overproduction of synthetic
materials, radioactive waste and
more.

For global warming may not only change the temperature, but rainfall and glacial run-off, which may then collectively alter the
biocapacity of planet Earth to produce enough food, not just for the human population, but the domesticated animals on which
humanity also depends. Likewise, rising levels of carbon dioxide could have unpredictable effects on crop yields. Of course,
when viewing the Earth’s ecosystem in terms of its innumerable feedback mechanisms, it might be realised that the huge
expansion of the agricultural industry has itself been a source of climate change. For it has been showed that the scale of the
agricultural industry now produces significant amounts of greenhouse gases, such as carbon dioxide and methane, plus by
altering the Earth’s surface profile, it can also change amount of the heat and light absorbed.
So what else might need to be taken in consideration?
As summarised above, large-scale agriculture irrigation can change both the quantity and quality of soil and water. For example,
many irrigation schemes draw water from rivers, which can then dramatically change the downstream environment. When
irrigation depends on extracting groundwater, the level of the water descends, which can result in the lost freshwater being
replaced by salinated or polluted run-off water. However, it is technology that often helps aggravate all these problems through
the use of high-powered water pumps, dams and pipelines, which has only helped to increased the depletion of fresh water
resources, such as aquifers, lakes, and rivers. It has been estimated that humanity now acquires more than 50% of the planet’s
fresh water for use in irrigation. The net result is putting severe pressure on the ecosystem, both local and global, plus
contributing to the extinction of many aquatic species.
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So is technology the solution or part of the problem?
It might be argued that if all the technology was switched off over night, the ‘bottom 10% of humanity’ might survive, while
virtually all development countries would fall into chaos. While this might appear to support the previous over-consumption
arguments, it hardly seem to be a ‘preferred’ solution. For technology has come to underpin our modern world with myriads of
computer systems, mechanised machinery and power plants. However, this said, it also has to be recognised that the
industrialization of agriculture over the last 200 years has resulted in a massive loss of top soil, which has taken thousands of
years to form. In the US, 90% of the cropland is losing topsoil at a rate faster than it can be created, while globally about 30% of
arable land has been lost through erosion.
But will/can technology deliver sustainable energy?
While there is now much talk of green-sources of energy, the fact remains that most of today’s global energy supply is still
dependent on fossil fuel resources, which contribute to global warming and climate change. In the short-term, effort is going
into energy conservation, either by reduced consumption or efficiency gains in products and equipment requiring energy.
While, in the context of this discussion, you might wish to believe that energy conservation is being pursued purely for the
future welfare of the planet, in many cases, it is the pursuit of financial savings and increased profits that is providing the
biggest motivation. Of course, this may be a little too cynical, as many are pursuing the goal of ‘sustainable energy’ that may
meet the needs of the present without necessarily compromising the environment for future generations. Current lines of
research include hydroelectricity, solar energy, wind energy, wave power, geothermal energy, bio-energy, and tidal power plus
further energy efficiencies. However, we possibly need to temper this optimism with the next question:
How long before sustainable energy arrives?
A Forbes’ article has suggested that it might take 20-30 years to generate 70-80% of our energy in a sustainable manner, but
possible 80 years to get the last 20-30%. However, this article is assuming a mixture of sources, e.g. solar panels, wind-turbines,
fuel cells, bio-fuel, where the infrastructure is primarily being upgraded in developed countries. Of course, even upgrading the
infrastructure of a national power distribution system, inclusive of the adoption of electric cars, will undoubtedly cost billions, if
not trillions, such that we can only hope that investors and the economy will be able to fund such large-scale projects in the
timeframe suggested. So, it would seem that the discussion of how humanity might impact the ecosystem can lead to a
seemingly endless list of issues, e.g. resource mining, transport, roads, aviation, shipping and even wars.
Therefore, ‘upgrading’ the world to support possibly 10 billion people by 2050, while also pursuing the goal of ecological
sustainability as resources become increasingly scarce and more expensive to extract within a possibly weakening global
economy and a backdrop of conflicting interests associated with today’s global demographics may prove to be more than a
challenge.
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1.5

Resource Economics

The series of discussions under the heading 'The Evolution of Economics' may be a necessary prerequisite to reviewing this
discussion. While it may be possible to estimate when the world will begin to run out of a particular resource, based on
estimated reserves, available technology, extraction costs and market demand, invariably there are too many variables to be
certain. For the amount that can be extracted economically may depend on price, demand and new extraction techniques. As
such, any future point of resource depletion may be decided by economic costs, although we also need to consider the cost to
the environmental before then.
Edward Abbey
“An economic system which can only
expand or expire must be false to all
that is human.”

Mathis Wackernagel
“Humanity is living off its ecological
credit card. While this can be done for
a short while, overshoot ultimately
leads to liquidation of the planet’s
ecological assets, and the depletion of
resources, such as the forests, oceans
and agricultural land upon which our
economy depends.”

Are we using and extracting a given resource in a sustainable manner?
For many resources, such as soil, water, fish, forests, the issue of sustainability is defined by the rate by which a resource can be
reproduced within the ecosystem. However, some resources are essentially non-renewable, e.g. fossil fuels, fossil groundwater
and high-grade minerals. While such resources, once used are gone and cannot be replaced, it is possible that some sustainable
replacement might be substituted in time. In the case of pollutants, the sustainable rate of emission is determined by the rate
these pollutants can be absorbed, and made harmless, to the environment.
So what happens when a resource nears depletion?
Typically, we would expect the law of 'supply and demand' to apply. However, depletion is not the only factor here, for while
rare earth metals are not that rare, there has been a significant price increase in recent years as China has cut back its
production, which accounts for 95% of the global output. However, in this case, the reason for the cutbacks was not down to
economics alone, as the extraction of these minerals has also been a source of considerable environment damage. As such, it is
clear that there can be an economic cost associated with the extraction of a resource in terms of the environmental damage
caused.
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Can technology be used to reduce both the extraction and environment costs?
While the answer is probably yes, there is also a negative aspect to be taken into consideration. New technology, such as
robotic drills and high-strength alloys, is allowing companies to drill deeper, as surface deposits are depleted, while facilitating
new areas of exploration, such as undersea mining at ever greater depths. Whether the environmental impacts of such
developments is fully understood or even being adequately monitored might be raised as yet another issue of concern. One
other way to address the depletion of high grade deposits is to simply mine more low grade deposits, which is then refined to
the required quality. Of course, this approach is invariable more expensive and typically leads to excessive waste products,
which can further pollute the air, water and soil.
What other economic costs need to be taken into considerations?
The development of hydraulic fracturing combined with horizontal drilling for oil and gas within shale deposits, i.e. fracking, has
resulted in so much natural gas is being produced in the US that its price has fallen sharply. However, while this ‘cause and
effect’ may make sense in terms of the economics of ‘supply and demand’, it does not necessarily take into account the
potential cost to the environment.
Paul Hawken
We assume that everything's
becoming more efficient, and in an
immediate sense that's true; our lives
are better in many ways. But that
improvement has been gained through
a massively inefficient use of natural
resources

Technology Limits
In a joint statement by the U.S.
National Academy of Sciences and
Royal Society of London, they assert
that it is not prudent to rely on science
and technology alone to solve
problems created by rapid population
growth, wasteful resource
consumption and harmful human
practices.

So what resources should be of immediate concern?
Normally, fresh water is considered to be a renewable resource, although there are ancient fossil aquifers that contain rain
water that fell to Earth thousands of years ago. Such aquifers are therefore essentially equivalent to fossil fuels in that once
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used, it could take thousands of years for them to recover, even if we assume no climate change over this period. However,
there are now ‘renewable’ aquifers, where the extraction rate far exceeds the renewal rate, such that they are also close to
depletion. Another source of concern relates to the amount of water being taken from some river systems to irrigate crops,
which although having possibly significant value to local economy, prevents some rivers now reaching the sea. Again, the
potential environmental costs in terms of the destruction of downstream wetlands and wildlife is rarely taken in to full account
on the economic balance sheet. The net result is that both renewable and non-renewable resources can be over-exploited with
detrimental consequences, which are often not realized until it is too late to reverse.
Are there any other knock-on consequence associated with water shortages?
Many developed countries, which are now beginning to experience water-shortages, have started to purchase/acquire land in
other undeveloped regions of the world in order to meet the growing demands of its home consumption. While
these ‘acquisition’ are perfectly legal in terms of ‘free market trade’, they often do not have the approval of the local population
and can cause a distortion of commodity prices on the international markets. Therefore, in order to circumvent these price
rises, both governments and private enterprises have been buying up or leasing land on a very large scale, i.e. approaching 1
million square kilometres. Since 2000, it is estimated that 5% of Africa’s agricultural land has been bought or leased under longterm agreements by foreign investors and governments. Normally, these purchases or leases include the right to use water,
even though the new demands can often exceed the sustainable quantity of local freshwater available. Saudi Arabia may be
used as an example, where in 1984, fossil water represented more than 50% of all water used in the country. During the 1990’s,
more than 75% of the water used was extracted from prehistoric aquifers. As a result, Saudi Arabia became self-sufficient in
wheat and was able to meet the demand of over 30 million people. However, by 2008, the fossil aquifer had essentially been
depleted and the country now imports all of its wheat.
So where is the economic dependency for yet more resources leading us?
In all probability, resource problems will only get worse given the current state of politics and the global economy, such that
both renewable and non-renewable resources will continue to be exploited on an unsustainable basis. In this respect, many of
the resource and ecological problems, both local and global, are being aggravated by how ‘free market capitalism’ currently
operates. As a generalization, this system appears to be driven primarily by short-term profits, which override all and any other
concerns. As even more resources continue to approach depletion level, probability suggests that corporations and
governments will fight, possibly literally, for control of any remaining economically viable resources. As outlined in earlier
discussions, capitalism encapsulates an economic system that appears to be predicated on never-ending growth, which then
leads to the use of ever-greater quantities of resources. When growth slows or ceases in cycles of ‘boom and bust’ , history
suggests that this system goes into crisis, which results in rising unemployment and a further widening of income
inequality within the stratum of society. However, when reflecting on the most recent 2008 financial crisis , what is possibly
more worrying is that the main thrust of any economic remedy only appears to want to encourage yet more over-consumption.
You are left to consider whether this can ever be considered as a long-term solution for planet Earth and those who will inherit
this legacy.
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Kenneth Boulding
Was an economist and
President Kennedy’s
Environmental Advisor,
who stated that anyone
who believes in indefinite
growth of anything
physical on a physically
finite planet is either a
madman or an economist.

So what is the real problem here?
This series of discussion started anchored in the debate between over-population and over-consumption and while it is being
argued that both contribute to the problems we now face, they may not necessarily be the root cause. For while wealth
inequality has always existed under all socio-political systems throughout all history, it is unclear that capitalist economics can
really provide a long-term solution. The ability of 'private banks' to essentially create new money in the form of loans, which
then earns interest has resulted in near perpetual inflation and the need for never-ending growth within the economy. As a
result, all facets of ‘market-driven consumerism’ only appears to encourage over-consumption through the aspirational
promotion of a better life. If this is the case, the end-game must inevitably lead towards all 10 billion inhabitants of planet Earth
striving to be part of the top 10% of resource consumers by 2050.
OK, even if this were the ‘real’ problem, what is the solution?
Unfortunately, there does seem to be any practical solution on the horizon. However, it is highlighted that the previous
comments are not intended to be a thinly disguised attack on democratic-capitalism in favour some obvious alternative. For
history shows that capitalism and democracy have promote the development of free markets and the idea of private property,
which then led to a degree of individual freedom outside of state control. The following quote is taken from ‘The Economist’
publication in 2007:
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The desire for a democratic political system does not by itself create the capacity for establishing one. The key to
establishing a working democracy, and in particular the institutions of liberty, has been the free-market economy. The
institutions, skills, and values needed to operate a free-market economy are those that, in the political sphere, constitute
democracy.
This said, there are clearly problems within this system, which were recognized from the outset by 'Adam Smith', who published
his most famous work ‘The Wealth of Nations’, in 1776, which is now often considered to be one of the foundation stones of
capitalism. However, Smith’s work also raised some important caveats against the capitalist system in that should the pursuit of
‘self-interest’ lead to oppression and greed, then governments should still have the right to intervene. So while Smith accepted
the right to the self-interests of the individual, he was not so naïve as to believe that the self-interest of all individuals, i.e.
especially now when taking the form of a modern multinational corporation, would always operate in the ‘collective interest’ of
st

society as a whole. In this respect, it might be argued that the ‘self-interest’ of 21 century capitalism has lost sight of the
‘collective interest’ of society and possibly the future welfare of much of humanity.
If so, what is the ‘real’ problem that needs further consideration?
In many ways, because over-population and over-consumption both help to stimulate economic growth, capitalist economies
have a very negative view of populations that do not grow, or do not grow fast enough, or worst still actually decline. So, as a
broad generalization, a growing population is seen to require more housing, more household goods, more cars, which all add
up to more profit opportunities for corporations, increased tax revenues for governments and wealth for the top 10%, who
appear to be the main beneficiaries of a capitalist system. Of course, if and when a capitalist enterprise is faced with the
problem of declining local markets, it may naturally seek to maintain profits through exports into developing countries, where
population growth is still high, even though wealth distribution is low. Likewise, when a capitalist enterprise is faced with local
labour market shortage, as population demographics change, it may simply be able to import labour or export production,
which often leads to lower costs. Therefore, without sufficient safeguards, capitalism will continue to pursue its own short-term
self-interests with little to no regard for any long-term consequences - see BBC article on corporate tax dodging.
So what long-term consequences are being implied at this point?

Paul Ehrlich
“Overdrafts on aquifers are one reason some of our
geologist colleagues are convinced that water shortages will
bring the human population explosion to a halt. There are
substitutes for oil; there is no substitute for fresh water.”
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1.6

Human Footprint

While previous discussions relating to global demographics, both past and present, have provided some insight to the
complexity of human interactions, which may go some way to explaining the existing global population and population growth
in various regions of the world; the wider reasons behind resource usage has not necessarily been resolved. For while the
previous discussion of ‘resource economics’ suggested that unchecked capitalism might be a cause of over-consumption, it did
not address the question tabled at the end of this discussion:
What long-term consequences are being implied?

Albert A. Bartlett
The greatest shortcoming of
the human race is our inability
to understand the exponential
function

Mathis Wackernagel
Answering the question: how
can we live well within the
means of one planet?” is the
main research challenge of the
21st century.

However, before the question above can be addressed, the idea of the ‘human footprint’, ‘biocapacity’ and ‘sustainability’ all
need to be introduced. For based on such ideas, some have attempted to calculate the ‘Sustainability of the Human
Population’.
Every human activity demands natural resources and produces waste. The measure of the impact on the environment is
referred to as the ecological or human footprint.
In this context, the human footprint is a measure of the resources that humanity uses or takes from the bio-capacity of the
Earth. Therefore, it might also be useful to provide a general definition of this term:
The Earth’s biocapacity refers to the biological capacity of planet Earth to produce an on-going supply of renewable
resources and to absorb any pollution by-products .
In this respect, these two definitions provide the basis of an ecological ‘balance sheet’ of resource assets versus footprint
liabilities. If we pursue this financial analogy, when your liabilities erode your assets, you end up in debt; likewise the human
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footprint can also grow to exceed the biocapacity of planet Earth, which then means the total biocapacity of the Earth can be
exhausted. Essentially, this defines the difference between sustainability and unsustainability:
Basically, unsustainability occurs when the human footprint exceeds the biocapacity of planet Earth.

James Leape
We are in serious ecological
overshoot, consuming
resources faster than the Earth
can replace them. The
consequences of this are
predictable and dire. It is time
to make some vital choices.
Change that improves living
standards while reducing our
impact on the natural world will
not be easy. The cities, power
plants and homes we build
today will either lock society
As a result of a debate between Barry Commoner and Paul Ehrlich, in the 1970’s, an

into damaging over-

equation called the ‘Commoner-Ehrlich equation’ attempted to quantify, albeit in 3

consumption beyond our

simple terms, the impact of human activity on the environment as follows:

lifetimes, or begin to propel this
and future generations towards

Impact [I] = Population [P] * Affluence [A] * Technology [T]

sustainable living.

In words, this equation suggests that the ‘human impact (I)’ on the environment equals the product of ‘population [P], affluence
[A] and the technology [T]’. In the current context, we might assume that [P] equates to the global population at some point in
time, e.g. now, while [A] is reflective of the average consumption within the population defined by [P]. The variable [T] is
essentially an efficiency factor that attempts to quantify whether technology reduces or increases the overall impact on the
environment. While it may be very difficult to assign [T] any meaningful value, it might be realised that if [P] increases
exponentially, while [A] remains static, then [T] would have to decrease exponentially just to maintain the same impact [I].
However, ongoing data from the World Bank seems to show that while [T] may have decreased, [P] is still increasing faster, as is
[A]. As such, the overall environmental impact [I] is still increasing, as all observations and analysis continue to suggest. While it
is clear that this equation is too simplistic to represent the totality of the complexity outlined, it may still be useful as a general
characterisation of the problem space under discussion. For, in practice, there are multiple dependencies between the variables
[P,A,T], such that it would be more accurate to say that [I] has to be some complex function of [P,A,T]. For example, changing
the value of [T] by some amount does not necessary change [I] by a corresponding amount, if either [P] or [A] are affected by
the same change in [T].
So how might we estimate of the impact [I]?
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Carter Roberts
The bottom line of this report could
not be more clear – for twenty
years we’ve lived our lives in a way
that far exceeds the carrying
capacity of the Earth. The choices
we make today will shape the
possibilities for the generations
which follow us. The fact that we
live beyond our means in our use of
natural resources will surely limit
opportunities for future
generations that follow.”

The first academic publication introducing the idea of ‘ecological footprinting’ was published by William Rees in 1992, although
the concept was actually developed as the PhD dissertation of Mathis Wackernagel. This type of analysis attempts to compare
human demands for natural resources against the biosphere's ability to regenerate resources. As a generalisation, it does this
by assessing the biologically productive land and marine areas required to produce the resources a population consumes and
the ability to absorb its waste pollutants using known technology. The resulting ‘footprint’ value is calculated in terms of various
factors, e.g. carbon, food, housing plus goods and services, but then often quantified in terms of the ‘number of Earths’ needed
to sustain the global population at a given level of consumption. However, within this process, resource usage is equated to the
consumption of energy, biomass, building material, water and other resource, which are then quantified in terms of a
normalized measure of land area, i.e. global hectares (gha). In 2007, the ‘average’ biologically productive area per person
worldwide was estimated to be 1.8 global hectares (gha) per capita. However, as a comparison, the US footprint per capita was
9.0 gha, while China's was closer to the 1.8 gha average. As a net result, the WWF claimed that the human footprint was
already exceeding the biocapacity of the planet by 20%. The Global Footprint Network summarised the current situation as
follows:
Today humanity uses the equivalent of 1.5 planets to provide the resources we use and absorb our waste. This means it
now takes the Earth one year and six months to regenerate what we use in a year. Moderate UN scenarios suggest that
if current population and consumption trends continue, by the 2030s, we will need the equivalent of two Earths to
support us. And of course, we only have one. Turning resources into waste faster than waste can be turned back into
resources puts us in global ecological overshoot, depleting the very resources on which human life and biodiversity
depend. The result is collapsing fisheries, diminishing forest cover, depletion of fresh water systems, and the build up of
carbon dioxide emissions, which creates problems like global climate change. These are just a few of the most noticeable
effects of overshoot. Overshoot also contributes to resource conflicts and wars, mass migrations, famine, disease and
other human tragedies and tends to have a disproportionate impact on the poor, who cannot buy their way out of the
problem by getting resources from somewhere else.
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In 2008, it was estimated that Earth’s biocapacity equated to ~12 billion hectares of biologically productive land and water.
Dividing by the number of people alive in that year, 6.7 billion, gives the 1.8 global hectares per capita figure quoted above, e.g.

[1]
However, it might be noted that the relationship inferred above can be reversed, such that we might estimated the global
population based on the Earth’s biocapacity and resource footprint per capita, e.g.

[2]
If this relationship as any validity, we might be able to estimate the sustainable global population for a given level of
consumption, i.e. the footprint/capita. For example, based on the quote above, we already require 1.5 Earth’s to provide our
current resources, such that it implies the sustainable biocapacity of planet Earth would have to be revised down from 12 to 8
billion hectares. If so, using the average footprint per capita, a sustainable global population would also have to be revised
down:

[3]
Clearly, reducing the global population from 6.7 billion to 4.4 billion is a worrying projection, especially in light of the fact that
the global population is now estimated to approach 10 billion by 2050. Of course, some may rightly point out that technology
could effectively increases the Earth’s overall biocapacity, while reducing the average footprint. Although anything is possible, it
is unclear how realistic this assumption might be in light of the table showing the current overshoot between the required
biocapacity and the current biocapacity for a few selected countries:

Country

Population
millions

Footprint
gha/cap

Required
Biocapacity

Estimated
Biocapacity

Overshoot

Singapore

4.5

5.34

24.0

0.1

267.00

Israel

6.9

4.82

33.4

2.2

15.06

South Korea

48.0

4.87

233.6

15.8

14.76

UAE

6.3

10.68

66.8

5.3

12.56

Jordan

5.9

2.05

12.2

1.4

8.54

Japan

127.4

4.73

602.6

76.4

7.88

Lebanon

4.2

2.9

12.1

1.7

7.25

Saudi Arabia

24.7

5.13

126.6

20.7

6.11
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Jamaica

2.7

1.93

5.2

1.0

5.08

Italy

59.3

4.99

296.0

67.6

4.38

UK

61.1

4.89

298.9

81.9

3.65

Greece

11.1

5.39

59.9

18.0

3.33

Iran

72.4

2.68

194.1

58.7

3.31

El Salvador

6.1

2.03

12.4

4.1

3.03

Egypt

80.1

1.66

132.9

49.6

2.68

Germany

82.3

5.08

418.3

158.1

2.65

Cuba

11.2

1.85

20.7

8.3

2.50

North Korea

23.7

1.32

31.3

13.8

2.28

China

1336.6

2.21

2953.8

1309.8

2.26

US

310.0

8

2480.0

1199.7

2.07

India

1164.7

0.91

1059.8

594.0

1.78

France

61.7

5.01

309.2

185.1

1.67

Ethiopia

78.7

1.1

86.5

51.9

1.67

Bangladesh

157.8

0.62

97.8

59.9

1.63

All the countries in the top table have a greater than unity overshoot figure compared to those in lower table. The data for
North and South Korea is highlighted as, to some extent, it might reflect the divide between the extremes of a capitalist versus
communist economic models.

Country

Population
millions

Footprint
gha/cap

Required
Biocapacity

Estimated
Biocapacity

Overshoot

Russia

141.9

4.41

626.0

816.2

0.77

Argentina

39.5

2.6

102.7

296.2

0.35

Brazil

190.1

2.91

553.2

1707.3

0.32

Congo

3.6

0.96

3.4

47.1

0.07

Gabon

1.4

1.41

2.0

41.6

0.05

Guyana

0.8

2.38

1.8

47.2

0.04

Of the 153 countries listed by Wikipedia, over 60% are already in overshoot based on their required and actual biocapacity.
However, the following chart may provide some clearer overview of the global population implications for a range of
biocapacities and footprints
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So, the red curve shows the result for an estimated Earth biocapacity of 8 billion global hectares (12/1.5), which for a footprint
of 1.8 gha/capita would only support a sustainable global population of 4.4 billion. However, the table above appears to suggest
that a footprint of 1.8 gha/hectares is possibly optimistic, if developing countries aspire to a better standard of living. Of course,
it may be possible for technology to offset some of the increases in the footprint by increasing the overall biocapacity of Earth.
However, some caution may need at this point, as history suggests that technology has only resulted in greater resource usage
and pollution, e.g. deforestation, soil erosion, salinity of the soil, waste disposal to landfill, desertification, declining fish stocks,
global warming and rising sea levels and climate change. Clearly, it would seem that technology can be a two-edge sword, such
that it cannot be simply assumed that further technology advances will lead to any net increase in Earth’s biocapacity. We may
also have to reflect further on the implications of the following chart, which shows the consumption by percentiles (10%) in
2005:
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Based on many of the arguments presented for over-consumption, it might appear that all that needs be done is for the top
10% of consumers to use less resources. However, we might still have to seriously question whether this is a realistic solution
given that it also appears to be human nature to want to live a ‘better life’ . So the question we may now need to consider is:
How might the current consumption profile change as we approach 2050?
The shaded column in the table below reflects the 2005 consumption profile, but now adjusted for a global population of 10
billion in 2050. The subsequent columns then show the consumption weighted from the top 10%, i.e. a 60% consumption level,
by 50%, 75% and 90% to reflect the pressure/desire to increase the standard of living for a larger percentage of the global
population.

Population

Consumption

Consumption Weighting

%

%

50%

75%

90%

10%

0.5%

0.1%

4.5%

23.2%

20%

1.0%

0.2%

6.0%

25.8%

30%

1.4%

0.5%

8.0%

28.7%

40%

1.9%

0.9%

10.7%

31.9%

50%

2.4%

1.9%

14.2%

35.4%

60%

3.3%

3.8%

19.0%

39.4%

70%

4.8%

7.5%

25.3%

43.7%

80%

8.1%

15.0%

33.8%

48.6%

90%

17.6%

30.0%

45.0%

54.0%

100%

59.0%

60.0%

60.0%

60.0%

% Totals

100.0%

119.9%

226.5%

390.8%

# Total

10,000

11,988

22,648

39,079

Actual
Population

Equivalent Population

So, if the current top 10% resists any attempt to willingly reduce its current consumption (60%), while the consumption profile
of a larger percentage of the global population is increased, it is clear this will result in an increased equivalent population
demand for resources. For example, if the consumption profile for 10 billion is changed using a 50% weighting, its resource
usage is equivalent to a global population of 11,988 billion, while the 75% weighting increases this figure to 22,648 billion. We
shall not even think about the implications of a global population equivalent to 39,079 billion. However, if we accept the overconsumption argument then the problem is due to the 60% consumption of the top 10%, which conceptually might halved to
30% to assess the benefits.
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Note: The traditional pessimist
model derives from Rev. Thomas
Malthus's Essay on the Principle of
Population (1798). Malthus
observed that population tend to
grow exponentially, while the food
production capacity of the land
base is fixed, so it is only a matter
of time before the human
population outgrows the carrying
capacity of the Earth. At that
point, humans will be reduced to
bare subsistence living. However,
Malthus cited population figures
from America to prove his point,
In the chart above, we see that the consumption of the top 10% being halved with a

but overlooked the fact that much

small redistribution to the lower percentiles. While this redistribution of consumption

of the American population

may appear fair, it would only reduce the equivalent consumption by 5%. If you only

increase was due to immigration

halved the top 10% consumption without any change to the consumption of the remain

rather than births. His prediction

90%, it might help reduce the equivalent consumption to 70%. Of course, if we accept

were therefore even more

no change in the current footprint per capita profile, while accepting the biocapacity of

pessimistic than the 'Limit-to-

Earth is already 1.5 times the current sustainable biocapacity of Earth, then something

Growth' model, as reflected in the

else MUST change, irrespective of whether humanity takes any action or not, as the

chart below:

global population progresses toward 10 billion by 2050.
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1.7

Concluding Comments

When viewed from a historic perspective, see ‘demographic history’ , it is clear that even much smaller global populations have
caused over-consumption of natural resources faster than they could be renewed. However, historic cases of over-consumption
were essentially localised events, where today, the problems linked to over-consumption are global and possibly multi-faceted
in scope when viewed in terms of the demographic complexity of the modern world. While the data shows that overconsumption can be mainly attributed to a relatively small percentage of the population (10-20%), it is unclear that there is any
practical solution on the horizon. In 1972, the results of a computer simulation called the ‘Limits to Growth (LTG)’ was
published, which attempted to simulate the effects of economic and population growth when constrained by finite resources.
While a more detailed review of this work is provided via the link above, the following chart is a much simplified summary of
the results defined as the ‘standard run’.

Henry W. Kendall
If we don't halt population growth
with justice and compassion, it will
be done for us by nature, brutally
and without pity; and will leave a
ravaged world.
David Attenborough
“The human population can no
longer be allowed to grow in the
same old uncontrolled way. If we
do not take charge of our
population size, then nature will
do it for us.
The original LTG model was designed to simulate the system dynamics of the food supply and resource production needed to
keep pace with the needs of a growing world population, while trying to account for the ability of the environment to absorb
and degrade the effects of pollution. In the context of a large-scale system dynamics model, many of the contributing factors
were an aggregation of many variables, such that it only attempted to reflect the probability of future trends rather than
providing accurate predictions. Even so, the model was used to study a number of possible futures based major 5 factors:


World Population



Continued Industrialization



Resulting Pollution



Food Production



Resource Depletion

For the purposes of this discussion, only the values for the ‘non-renewable resources, population and industrial
output’ associated with the ‘standard run’ are shown in the chart above, which have been normalised, such that only the
general shape of the curves is important. While this model has also been the subject of much debate, subsequent 30
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year and 40 year updates still suggest that the model may not be that far from the mark. However, despite the warnings
implicit in these results, it would appear that no effective action has been taken, to-date, to address the core problems.
Why is this so and what might it tell us about the probability of any corrective action?
Well, some have argued that the model was too simplistic, such that its findings cannot be taken seriously and should therefore
be ignored. However, the authors acknowledged the model’s simplifications, although in a way that suggested that the model
might possibly be too optimistic:
..the LTG model is a simplification of reality, which does not distinguish among different geographic parts of the world,
nor does it represent separately the rich and the poor…… there is no military capital or corruption explicitly represented
in the model, because incorporating those many distinctions would not necessarily make the model better and very
much harder to comprehend. This probably makes the model highly optimistic. It has no military sector to drain capital
and resources from the productive economy. It has no wars to kill people, and destroy capital, nor waste lands. It has no
ethnic strife, no corruption, no floods, earthquakes, nuclear accidents, or AIDS epidemics. As such, the model represents
the uppermost possibilities for the ‘real’ world .
Others have argued that the model does not fully account for positive benefits of future technology. Again, the following
statement taken from the 30 year update report seems to be a succinct appraisal as to why technology, in isolation, has not
been the universal panacea to all the problems discussed:
“One reason technology and markets are unlikely to prevent overshoot and collapse is that technology and markets are
merely tools to serve goals of society as a whole. If society’s implicit goals are to exploit nature, enrich the elites, and
ignore the long term, then society will develop technologies and markets that destroy the environment, widen the gap
between rich and poor, and optimize for short-term gain. In short, society develops technologies and markets that
hasten a collapse instead of preventing it.”
Of course, if we were to accept some of the basic findings of this simulation model, then the debate as to whether overpopulation or over-consumption are the key problem may be somewhat irrelevant, if no ‘practical solution’ can be realised in
the timeframe before any pending global crisis inflicts what might be a very brutal form of ‘natural selection’ . As explained in
the discussion entitled the ‘Human Footprint’ , the global population might be roughly estimated as a function of the Earth’s
biocapacity and the footprint per capita, as shown below:

[1]
Estimates currently have the average footprint to be 1.8 gha/capita, which currently requires a global biocapacity of 12 billion
global hectares. However, this biocapacity is estimated to 1.5 times higher than the Earth can sustain, which might suggest that
the Earth’s sustainable biocapacity is only 8 billion global hectares, Therefore, the chart below characterises a range of results
that can be obtained from equation [1]:
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Isaac Asimov
Democracy cannot survive
overpopulation. Human
dignity cannot survive it.
Convenience and decency
cannot survive it. As you put
more and more people into
the world, the value of life not
only declines, it disappears. It
doesn't matter if someone
dies. The more people there
are, the less one individual
matters.

On a very optimistic note, we might assume that the biocapacity can be increased, in a sustainable way, from 8 billion to 20
billion global hectares, while the average footprint is reduced from 1.8 gha/capita to 1 gha/capita. If so, it might suggest that a
global population of 20 billion could be supported. On the hand, if the Earth’s biocapacity cannot be increased without inflicting
yet more environmental damage and the average footprint increases to 4 gha/capita, as more people aspire to emulate the
consumption of the top 10%, the global population might fall towards 2 billion. However, according to the LTG model,
‘today’s speculation’ will be ‘ tomorrow’s reality’ for future generations by the end of this century.
And how many of today’s decision-makers will be alive by then?
At the beginning of this section of discussions, the following issues were tabled as possible topics of discussion that might
influence both the growth in population and resource consumption over the next century:


Population and resource requirements



Wealth distribution and demands for better living standards

U.S. President Madison



Economic impacts of smaller populations

Q: What becomes of the



Ideological tensions, political, economical and theological.

surplus of human life?



Population growth surplus to requirements

A: It is either, destroyed by
infanticide, it is stifled or

By and large, most of these topics have been touched upon throughout the various

starved, it is consumed by

discussions with the possible exception of the issues surrounding the last bullet. Today, we

wars and endemic diseases; or

live in a world that demands a certain level of ‘political correctness’ and while this is not a

it overflows, by emigration, to

bad thing, it can often suppress debate of important issues. So, in the context of political

places where a surplus of food

correctness, the following question may appear inappropriate:

is attainable.

What percentage of the global population is surplus to requirements?

40 of 43

the mysearch.org.uk website
All great truths begin as blasphemies
copyright ©: 2004-2015
_______________________________________________________________________________________________________
This question is only being tabled at this point, but as you consider this question in the privacy of your own thoughts, it is first
worth remembering that it is hypothetical in scope. This said, you are being asked to take into consideration all of the possible
implications outlined in the previous discussions. For the suggestion is that over-population in conjunction with overconsumption, driven by an economic system that appears to be predicated on never-ending growth, is simply unsustainable.
We might also have to take into consideration the demographic complexity of the modern world, which may make it impossible
for any sort of ‘political consensus’ to take meaningful, let alone effective, corrective action on a global scale before it is too
late. If so, then only feedback in the system itself will cause change.
What sort of feedback are we talking about?
The system dynamics of the ‘limits to growth’ model essentially reflects the interaction and feedback between the five variables
modelled, i.e. global population, continued industrialization, resulting pollution, food production and resource depletion. Based
on the shape of the curves in the initial LTG chart above, it would seem that the net result of the feedback between these
variables is negative and results in a falling global population and industrial output aggravated by the increasing depletion of
natural resources. However, these are the results of a simplified model, which could never hope to reflect the full demographic
complexity implicit in the distribution of population, natural resources, cultures and political systems of some 190+ countries
around the world. However, despite all this apparent complexity, it might not be unreasonable to assume that wealthy
countries may be better positioned to protect their population from the trends suggested by the LTG model than poorer
countries. If so, the following table might provide some indication of the ‘winners and losers’ in any global downturn:

Top
Ten

Country

GDP
$millions

Bottom
Ten

Country

GDP
$millions

1

US

$16,768,100

185

Comoros

$616

2

China

$9,181,204

186

Dominica

$499

3

Japan

$4,898,532

187

Tonga

$465

4

Germany

$3,730,261

188

Micronesia

$327

5

UK

$2,678,455

189

São Tomé

$261

6

France

$2,267,456

190

Palau

$213

7

Brazil

$2,243,854

191

Marshall Islands

$198

8

Italy

$2,149,485

192

Kiribati

$176

9

Russia

$2,096,774

193

Nauru

$121

10

India

$1,937,797

194

Tuvalu

$40

Clearly, there is a huge disparity between the GDP of the top ten countries in comparison to the bottom ten, which might
reflect their ability to survive a pending global downturn. We might also see this trend in the military spending of some
countries, although it less clear that this will be such a key factor unless the rule of international law collapses.
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Top
Ten

Country

Military
$millions

GDP
%

1

US

640.0

3.8

2

China

188.0

2.0

3

Russia

87.8

4.1

4

Saudi Arabia

67.0

9.3

5

France

61.2

2.2

6

UK

57.9

2.3

7

Germany

48.8

1.4

8

Japan

48.6

1.0

9

India

47.4

2.5

10

South Korea

33.9

2.8

We might also want to consider the footprint and biocapacity data, but now weighted by population as in the table below.
While the overshoot value of China, India and US is not that dissimilar, there is a large difference between the footprint per
capita figures for China and India in comparison to the US. Of course, if the large populations in China and India aspire to a
better standard of living, then their comparatively low footprint figures could increase dramatically over the coming decades. If
so, then the current estimated biocapacity for these countries will have to be increased by a similar amount, if the overshoot is
not to rise at an alarming rate. If this does not happen, the average global footprint of 1.8 gha/capita will increase, where the
consequences have been outlined in the chart above.

Country

Population
millions

Footprint
gha/cap

Required
Biocapacity

Estimated
Biocapacity

Overshoot

China

1336.55

2.21

2953.8

1309.8

2.26

India

1164.67

0.91

1059.8

594.0

1.78

US

310

8.00

2480.0

1199.7

2.07

Indonesia

224.67

1.21

271.9

303.3

0.90

Brazil

190.12

2.91

553.2

1707.3

0.32

Pakistan

173.18

0.77

133.3

74.5

1.79

Bangladesh

157.75

0.62

97.8

59.9

1.63

Nigeria

147.72

1.44

212.7

165.4

1.29

Russia

141.94

4.41

626.0

816.2

0.77

Japan

127.4

4.73

602.6

76.4

7.88
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With going into further comparative details, it might simply be recognised that some countries may be much better placed to
‘weather any coming storms’ . Of course, it might also be recognised that the poorer sections of society, even in the developed
countries, may still be more exposed to any form of global downturn. As such, we are forced back to the unsettling question
tabled earlier:
What percentage of the global population is surplus to requirements?
If, as suggested, the world remains effectively powerless or unwilling to change the demands it is placing on planet Earth, then
some form of ‘natural selection’ will simply reduce over-population and/or over-consumption for us. However, the question
above is NOT intended as some subliminal argument for culling off certain sections of the global population, but rather it has
more to do with what humanity aspires to become. The following quote by Carl Jung is used on the top page of this website
because it seems to encapsulate the idea that mere survival is not enough:
As far as we can discern,
the sole purpose of human existence is to kindle
a light in the darkness of mere being.
So, at this point in time, it is unclear how, or even if, humanity will survive long into the future. However, all the evidence
seems to suggest that it cannot continue along its current path for much longer. As such, this review of population versus
consumption will end on the following quote and the link to the wider debate about humanity’s long-term future.
Evolution is an on-going process.
As such, humanity is a transitional result.
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