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Solving the human predicament
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The authors offer an ecological frame of reference for political action to change the economic and
social trends now deepening the human predicament: overpopulation and continuing population
growth, overconsumption by rich societies, resource depletion, environmental degradation, and
inequitable distribution of wealth within and between societies. Certain points often overlooked
include: the demographic contribution to environmental deterioration; climate disruption, global
toxification, and a decay of biodiversity and ecosystem services; and economic growth of the rich,
which hurts everyone in the long term. Perpetual economic growth is biophysically impossible; the
culture gap impedes solutions; and all the factors are intertwined. Potential solutions include:
empowering women and providing family planning services to all sexually active people; reducing
overconsumption
and helping the poor; overhauling education systems, including universities;
adapting to changes that are inevitable; and improving food production and distribution systems.
Hope comes from growing worldwide grassroots movements.
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Introduction
Civilisation has reached a scale at which it has begun to influence dramatically the crucially important planet-wide system that supports us; the biosphere. Human efforts have
generated a population size and level of material consumption that are now significantly
beyond what the planet can support indefinitely, even with at least 2 billion people condemned to destitution [1]. As the world population has passed 7 billion and basic human
needs are denied to so many, it is folly to ignore the complex nexus of problems, including population growth, overconsumption by the rich, resource depletion, environmental
degradation, and lack of equity in society, all of which have been clearly described by the
scientific community over several decades [e.g. 2-7].
Rather than try to summarise the entire predicament, we first discuss aspects that remain
generally unappreciated but must be understood if the predicament is to be resolved.
Clearly, there is no single magic bullet that can save civilisation. We then propose a series
of behavioural changes that in combination could lead to real solutions to the interconnected challenges that society faces today.
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Points on the predicament
Population growth is a major contributor to environmental

deterioration

For instance, climate disruption, one of the gravest threats we face, cannot be decoupled
from population growth. Although it is almost never mentioned in the mass media, the
flow of greenhouse gases into the atmosphere from driving cars, transporting goods, running agricultural systems, heating and lighting homes and businesses, and from deforestation increases as the number of people on this planet grows. Overall, population size
multiplies with per capita consumption to produce a level of aggregate consumption whose
environmental consequences are already unsupportable in the long term.
Population
systems

growth

disproportionately

increases

degradation

of human

life-support

Human beings are smart and pick the 'low-hanging fruit' whenever possible. Therefore
each person added to the population typically will end up eating food grown on more marginal land, drinking water transported farther or requiring more purification, using metals
won from poorer ores, and so on. Those are examples of 'nonlinearities' (situations where
input produces disproportionate results). They mean that it requires more energy to get the
same amount of food, water, or metal as it did when there were fewer people; thus population growth causes disproportionate environmental deterioration. Population growth and
globalisation are also degrading our epidemiological environment. The more people, and
especially the more hungry (and thus immune-compromised) individuals there are, the
greater the chances of a novel disease transferring from an animal reservoir, establishing
itself in the human population, and causing a lethal pandemic [8].
A warming atmosphere
environmental threat

and disrupted

climate are not necessarily

the most serious

Dangerous as changing the climate is, other problems may prove more catastrophic, such as
the loss of biodiversity, toxification of the planet, or the ecological effects of a nuclear war
between, say, India and Pakistan [9]. Moreover, the effects of global toxification and a mass
extinction event may prove impossible to reverse, even on a time scale of millennia. At least
if climate disruption becomes intolerable, several semi-insane geo-engineering 'solutions'
have been proposed that could be deployed. But no such proposals have been put forward to
deal with potentially lethal synergisms - deadly interactions among tens of thousands of toxins and hormone mimics [10] - that now poison our planet from pole to pole.
Economic growth among the already rich hurts everyone
Even with a substantial portion of Earth's population living in poverty, more than one
planet would be needed to sustain today's population indefinitely. Consequently, the more
that consumption by the rich grows, the less there will ultimately be for others - and
eventually for the rich themselves.
Perpetual growth as imagined by some economists is biophysically impossible
Simple mathematics shows that a 'long' history of exponential growth (which is actually
only about 250 years of industrialising societies) does not imply that a long future of such
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growth is possible [11]. Many economic works today, for example, Spence [12] seem to
share the implicit belief that the physical economy can expand indefinitely. But, as distinguished economist Kenneth Boulding said in 1966, 'Anyone who believes that exponential
growth can go on forever in a finite world is either a madman or an economist' [13].
The culture gap [14], the extreme compartmentalisation of education and knowledge that
keeps most people from understanding the basics of how the world works, makes finding
solutions extremely difficult
Few grasp how fundamental this problem is. Even well-educated people are in a poor position to make sound political decisions if they do not understand such things as the functioning of the climate system, the decay of biodiversity and ecosystem services, and those
environmental nonlinearities associated with population growth.
Nonlinearities, including declining marginal returns to complexity, involved in resource
extraction were dramatically underlined by the 2010 BP Deepwater Horizon blowout in
the Gulf of Mexico. The first oil well in the United States, drilled in Pennsylvania in
1859, went only 69.5 feet below the ground surface. The Deepwater Horizon drilling
began under almost a mile of water and had penetrated more than two miles below the sea
floor when the explosion occurred. The difference between the simple Pennsylvania well
and the technically complex one in the Gulf is just one sign of the declining marginal
returns that Joseph Tainter [15] suggested is one of the main signals of social collapse.
Such declining returns now increasingly typify humanity's resource situation [16], but that
fact has yet to enter public discourse.
The discipline of economics is a poster child for the cultural gap. While some economists have done crucial work on dealing with environmental problems [17,18], many
remain sadly ignorant about them. Consider a paper by economist David Lam [19] about
the demographic driver of environmental destruction, entitled 'How the world survived the
population bomb: Lessons from 50 years of extraordinary demographic history.' The title
itself implies that the projected addition of 2.5 billion people in the next 40 years (equal to'
the entire population of Earth in 1950), with the inevitable nonlinearities greatly escalating
their environmental impact, is not part of that 'bomb'. Unhappily, some economists think
in terms of decades about the situation of an organism with billions of years of history
behind it, some 200,000 of those years as Homo sapiens. The Lam paper did not explain
that twice as many people are hungry today as in the 1960s when the 'Population Bomb'
was written, that conservatively more than 300 million have starved or died of starvationrelated disease since then, that today one child in four is too malnourished to grow properly [20], or that the short-term success of the Green Revolution may have been bought at
the price of long-term disaster, which could now be unfolding. But the 'greatest oversight
in such mainstream economics articles lies in ignoring the extreme seriousness of environmental problems and their dynamic connections with demography [21,22].
All of these factors are intertwined
The interactions among them are daunting [7]. Agricultural production must be increased
some 70-100% by 2050 if humanity hopes to meet the demands of population growth,
including the rising demand in emerging economies for meat-rich diets and increasing
demand for biofuels, both of which will require a larger fossil fuel subsidy to agriculture
and a takeover of more land for farming. Relatively rich nations such as China, Saudi
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Arabia and South Africa are already purchasing large tracts of land in countries such as
Ethiopia and Senegal in order to produce food for their people and portable fuels for their
vehicles as the crunch hits [16]. The results will be more greenhouse gas emissions, more
land degradation, and higher food prices, as well as the displacement of many thousands
of African farmers and villagers.
The increased emissions will likely further alter precipitation and temperature patterns,
threatening agricultural productivity worldwide. Increasing both yields and total food production will be made more difficult by the environmental effects of moving to more intensive and extensive agriculture, including accelerated losses of biodiversity, soil erosion,
and depletion of vital aquifers, as well as further toxification of aquifers, surface freshwater, soils, and oceans, not to mention all living beings, including ourselves. The enhanced
probability of famines is not the only likely consequence of the population explosion;
others include the growing risks of epidemics, resource wars, terrorism, and deaths from
violent climatic events.

Some solutions
Business as usual is an increasingly dangerous option for civilisation. If some form of collapse is to be avoided, determined action on many fronts will be required and must be
mobilised with the same urgency that swept the United States at the start of World War II.
What follows are some of the steps we think should be taken, starting with two important
ones that target the principal drivers of environmental deterioration: overpopulation and
overconsumption. Then we point out symptoms that need to be addressed and finally note
1he most important solution: changing the fundamentals of human behaviour and human
institutions.

Empower women and promote and finance greater access to family planning and child
health care
\\-omen do not have equal rights, equal job opportunities, or equal rewards in any nation,
a::nough there are large differences between countries in the status of women. Correcting
::~ose inequities must be a top priority, both in the name of simple justice and because, in
general, liberated women have fewer children and produce many other social benefits.
Indeed, no society has successfully modernised without substantial participation by
women. The size of the unmet demand for contraception is controversial [23], but it is
likely that as many as 50 million unwanted pregnancies and tens of millions of abortions
(many dangerous) could be avoided each year with an investment of just $4 billion, well
under the cost of one aircraft carrier. The investment would be amply repaid by lowering
the costs, financial and human, of poor health and loss of life.
Moreover, families with fewer children can invest limited resources in education and
health, producing future generations who are better able to understand the complexities of
population, environment, and development. Making modem contraception and backup
abortion available to all sexually active individuals and educating and empowering women
and giving them equal rights are perhaps the most important elements in the solution of
the human predicament. Combined, they alone might move humanity toward desperately
needed shrinkage of the global population to a sustainable level. The human enterprise is
already much too large to be safe for long, and it must be resealed [24].
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Reduce overconsumption by the rich and create greater access to resources for tire poor
to help them rapidly emerge from poverty
The super-consuming society must be brought to an end. But while solutions to overpopulation have been thoroughly examined by scholars, the issues of overconsumption have
barely been discussed [25]. How to deal successfully, efficiently, and humanely with the
necessary redistribution from rich to poor needs careful consideration, which has been
lacking thus far.
Completely overhaul educational systems
We do not believe that large-scale redistribution will be easy, and neither will be a thorough revision of a key institution, the education system, from kindergarten up [26], which
seems required, especially in the United States. In primary school, 'see Spot run' should
be replaced with 'see the rose bush grow in the sun'. In elementary and middle school,
such topics as how ecosystems and Earth's climate system function and how people interact with their environments, the difference between renewable and nonrenewable resources,
the laws of thermodynamics, and clarifying how human power relationships influence
resource allocation, should be introduced. These could go a long way toward encouraging
the needed change in norms and discouraging overconsumption. In developing countries,
establishing universal education would also work towards enhancing equity, especially for
women and the poor, while reducing inherited advantage of all kinds.
The need to drag universities into the twenty-first century is manifest in their departmental structure, some of which originated with Aristotle [27, p. 111ft]. Here we return to the
discipline of economics, since it deals with the allocation of scarce resources and perhaps
is the most influential discipline in policy circles. Much of the human predicament has
been generated by the organisation of the global economy, the resultant power relationships, and a black box called 'technological change' in economic growth models that can
allow economists and politicians to ignore the laws of nature.
A good place to start would be to reconsider how the crucial topic of economics is
taught. Lam said in his paper: 'I'm optimistic not because the problems posed by continued population growth are simple or because they will take care of themselves, but rather
because the last 50 years have demonstrated our capacity to recognise the challenges and
to tackle them with hard work and creativity' [19, p. 1259]. Ironically, part of today's
dilemma is the failure of economists to comprehend and teach their students about the
environmental challenges to the economic system, or to counter publicly the simplistic
assumptions about 'free' (unregulated) markets that still infest the brains of pundits and
politicians [28,29].
.
If all economists were exposed early on to ecological footprint analysis [30], their technological optimism might disappear. Perhaps faculty members (especially young professors
in ecology, natural resources, and behavioural and experimental economics) could be reassigned to new units within restructured universities, say, associating a resource economist
with fisheries biologists or a behavioural economist with philosophers. Through such
cross-disciplinary associations, students outside of economics could gain a wider perspective [31], and economists could learn to apply their skills to important human problems.
Fixing the education system is necessary
t not sufficient, however. In order to transformeconomic
thinking rapidly, we m s: 2.Iso expose adults to continuing ecologicaleconomic education. One important step. r r ;~stance, would be to push through social

562

PRo Ehrlich and A.H. Ehrlich

media for the adoption of 'green accounting', in which the flawed indicator of gross
domestic product (GDP) - which equates progress with continual increases in production
and consumption - is replaced by other metrics that reflect the state of natural, human,
and social capital. Such measures could drive home understanding of the constraints
imposed by our finite planet. There are encouraging efforts in this direction, such as the
Natural Capital Project [32], but their educational impact must be expanded.
It is essential to reduce population size and levels of consumption

by the rich

Dealing with these two prime drivers of environmental deterioration presents very different
challenges. It is not possible to make significant changes in the population trajectory
humanely (or sensibly), except on a time scale of decades. But we have the knowledge to
accomplish it; what has been missing is sufficient political will and funding.
Deciding how to manage the vexed problems of overconsumption and redistribution,
however, will be an unprecedented challenge. Still, societies have shown that they can
change their patterns of consumption virtually overnight, given sufficient incentives [14],
as was demonstrated by the mobilisations and demobilisations in the United States connected with World War II. A revised discipline of economics could be put to work on finding the most feasible, efficient, and equitable ways of radically changing consumption
patterns within a few decades so that the poor could consume more, the rich would consume less, and aggregate consumption could be substantially reduced.
Treating the symptoms
Dealing with the drivers of the population-environment-equity
dilemma will be critical to
prevent escalating catastrophes in the midrange future, but we must also devise ways to
adapt to the disasters that we can no longer prevent. Symptoms of global overshoot are
already becoming obvious: a climate that is changing faster than expected, biodiversity disappearing at a rate unprecedented in human history, unusual changes in animal and human
development, and an inability to feed everybody.
Much attention has been given to the tasks of rapidly reducing the flux of greenhouse
gases into the atmosphere and adapting to the impacts that are already inevitable [33,34],
but there has been too little action so far. The crucial effort to overhaul quickly the world's
energy-mobilising infrastructure has scarcely begun, and has been hindered by unnecessary
controversy. And necessary adaptations such as re-engineering the world's water-handling
infrastructure for flexibility, so that water can be easily redirected to crops in a world of
continually changing precipitation patterns, have barely been discussed.
Society also needs to strengthen the world's defences against epidemics. In addition to
curbing the population driver and feeding malnourished people, much more attention
should be given to measures for isolating the ill, developing new vaccines, inventing new
antibiotics and rationalising their use to impede the development of resistant bacteria,
stockpiling medical supplies, and planning to handle huge numbers of patients under emergency conditions.
The scale of what is needed is exemplified by humanity's most important activity: feeding itself. A recent analysis of food production and the environmental damage caused by
agriculture [35] recommends halting the expansion of farmland in the tropics, compensating for this loss by increasing production on land that has already been cultivated, while
reducing unsustainable uses of nutrients, water, and agricultural chemicals and shifting

Solving the human predicament

563

diets away from excessive meat consumption and reducing waste. This is a monumental
challenge, but the study points in a direction that, if taken, could go a long way toward
solving the human food problem. Of course, following the political correctness that strangles sensible discussion of much of the global predicament, the report makes no mention
of the need to end and reverse population growth humanely, yet this is a key driver of
agricultural expansion. Similar comments could be made about a set of partial solutions to
both human health problems and climate change risks through abating the emission of
black carbon and ozone precursors into the troposphere [36], an area where real action is
more likely.

Bottom-up reform of governance systems and institutions
In the United States, and to some extent other nations, governance is increasingly controlled by the rich and the corporations they own, abetted by global institutions such as
the Iriternational Monetary Fund and the World Bank. The interests and resource needs
of industrial nations govern policies at the international level, to the detriment of
weaker societies. In the United States, where the infamous Citizens United v. Federal
Election Commission decision in the US Supreme Court (2009) gave corporations the
rights (but not the responsibilities) of flesh and blood citizens, the needed discussions,
for example, about the degree to which a nation of more than 300 million people can
be governed democratically are not occuning. Meanwhile, Brazil, Russia, India, and
China, along with a few other countries, are racing to embrace unsustainable development and use newfound economic and military power to exploit the ~orld's poor in a
new brand of colonialism [37]. China and Saudi Arabia's land grabs in Africa are an
outstanding example.
The main hope for diverting society from its headlong rush toward some form of global
collapse may well rest with bottom-up pressure from civil society. There are already many
efforts to move toward equity and sustainability. These include the Occupy movements,
the Arab Spring, Extreme Citizen Science (www.ucl.ac.uk/excites). and numerous other
organisations recruiting ordinary people to reform their societies and to gather and analyse
scientific data relevant to our predicament. There are also major efforts to press society to
deal with climate disruption (e.g. www.350.org). Independent filmmakers are pitching in
(www.growthbusters.org;
http://calloflife.org), and many new journals and educational
websites (www.dailyclimate.org) are involved in the struggle. The multiplicity of groups
working on solutions is heartening, but they are largely uncoordinated and powerful forces
oppose them (http://heartland.org; http://www.trueorigin.org).
One new bottom-up organisation is attempting to coordinate civil society 'efforts, building on a union of scholars from the natural and social sciences and the arts and humanities
to work with decision makers and the general public. The MAHB (Millennium Alliance
for Humanity and the Biosphere; http://mahb.stanford.edu)
is striving to implement the
behavioural, institutional, and cultural changes necessary for human beings to ensure a sustainable and equitable future for all. It is especially focused on developing foresight intelligence in an effort to counter millions of years of genetic and cultural evolution in which
there was little impetus for selection to favour long-term planning. Whether it will be successful is an open question, but we are convinced that a near total reorganisation and
resealing of industrial societies are required if we are to create a safer, sustainable, and
more equitable world for our descendants.
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