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Introduction – The island analogy
We are at truly extraordinary point in the Earth’s history.  It has recent been categorised as a distinct geological time period – the Anthropocene – the period of significant human impact on the planet.  The evolution of a developed sense of consciousness in our species makes us absolutely unique relative to all other life forms.  Not only do our activities dominate the Earth’s ecosystems, but we are aware of it.  As individuals, we are conscious of a past, of a future, and even of our own inevitable mortality.  However, we are just like any other species in the sense that when presented with a stock of resources, we utilise those resources to the best of our ability to grow and multiply.  As a simple analogy, imagine a small island in Lake Ontario on which maize and other seed-bearing plants are the dominant vegetation.  Imagine that there were no animals on this island until one day, by chance an old barrel containing several mice drifts from the mainland on to the shore line.  The mice disembark and soon find themselves in a ‘land of plenty’.  They feed, they grow, they reproduce.  The mouse population rapidly increases over the years albeit with occasional diebacks due to harsh winters, disease outbreaks etc.  At some point, it is almost certain that the mouse population will grow to a size where it begins to exceed the rate of food production.  At this stage, those individuals that are stronger, more competitive, and more fecund will tend to dominate the gene pool -  the weaker will tend to die off first.  Nevertheless, if almost all the seeds are being consumed, there will be little left to provide the basis for plant growth the following year and so even the more competitive dominant mice will begin to die off.  The mouse population crash is essential for the long term viability of the system.... whatever seeds that remain during the crash have a much better chance of surviving  to germinate, grow and reproduce in subsequent years, eventually renewing the food resource for the surviving mice. My point with this simple analogy is that cycles of population rises and crashes are typical of any species – It is a basic biological pattern, and therefore the same fundamental drivers also apply to our own species.  Thomas Malthus pointed this out over 200 years ago.
The influence of resource availability on civilisations through history
Some of you may be familiar with the historian Ronald Wright’s book ‘The Short History of Progress’ based on his CBC Massey lectures of a few years ago, and on earlier books such as Clive Ponting’s A Green History of the World.  I think Wright’s book should be required reading for all university undergraduates.  Wright charts the history of ‘progress’ within civilisations over time. In particular, he characterises the Sumerians who lived in modern day Iraq, the Easter Island communities, the Romans, the Mayans, and now ourselves – the civilisation spawned by the Industrial Revolution that began in the 1870s.  There were 1.3 billion people on the planet then – that number rose to 3 billion within a hundred years. Since then, it has more than doubled again... there are more than twice as many people on the planet today compared to when I was born.  The 7 billionth person was born yesterday according to the U.N.  Most previous civilisations grew in size and complexity over time, peaked, and then declined.  The decline phases are attributed to several interacting factors one of which is the depletion of resources necessary to support the growing populations and their increasingly varied activities.  The Romans for example expanded out from central Italy and waged great wars across the Mediterranean to enlarge land resources to supply their food and fuel demands.  In addition, they needed extra land to support their increasing desire for the finer things in life – such as wine and olives that had been introduced to them by the Greeks.  Rising sophistication and hierarchical structure within developing civilisations is very common, and seems to lead to greater fragility as the populus becomes increasingly disconnected from the natural environment that is supporting it.  
Our civilisation is using an unprecedented range of resources at an unparalleled rate, and at a global scale. New civilisations arose in earlier times in part because there were relatively untouched areas to expand into. For example, our Western civilisation has its origins in Europe but really only got going when the development of shipping allowed it to start to exploit the resources of its American, African and Asian colonies in the 1800s.  Now, there is almost no new area to expand into (except the Arctic for its fossil fuel reserves for example).  Our whole civilisation has been founded on extraordinary technological developments such as the ability to harness cheap energy – coal, oil, and natural gas.  But all of these energy sources are finite and non-renewable on our time scale.  Furthermore, we also need fertile land, clean water, clean air and a whole range of other ‘ecosystem services’ as they are called.  And our requirements are not just determined by the size of our population – the range of activities and the rates at which we do them are just as important.  Every adult across the planet does not just want access to clean water, they also want an electric washing machine. That appliance requires a whole suite of resources for it manufacture and use, and produces a variety of wastes.  At one level – the global level – it’s all unnervingly simple.  The more people on the planet and the more intensive their lifestyles are, the more resources are required, and the more waste is produced.  (Make drawing of spinning human activities cycle consuming resources (food, fuel, water, minerals...), producing wastes (sewage, CO2, wastewater, landfills...).  Magnitude of each depends on human pop size, rates of activities, and types of activities.  Box - All within a closed sealed system – planet Earth - implying that sustainability can only occur when rates of resource renewal (i.e. waste treatment and recycling) match rates of resource consumption – If the latter rates are higher, then at some point the system must become unsustainable).

Waste – Carbon dioxide is a waste product from fossil fuel combustion that alters climate.  But the use of carbon is only the tip of the iceberg –there’s nitrogen, phosphorus, the rare earth metals (used a lot in electronics) etc, soil, water.... the wastes from the use of each and all of these resources have impacts.  In fact, climate change itself is only the tip of the iceberg in terms of the impacts of our activities on the planet.  We have fished the oceans to the extent that major species such as cod are at risk of extinction. – Even closer to us here, we live on the shores of Lake Ontario - one of the larger lakes in the world, and yet we generally do not eat the fish because of their contamination with heavy metals and other pollutants.  By contrast, atlantic salmon were abundant in Lake Ontario when the early colonisers reached this region, but have since almost entirely disappeared because of overharvesting, degradation of the inlet stream spawning grounds, and pollution.  Estimates suggest that we are currently in the midst of the 6th major extinction event in the history of life on earth – on average, 10% of all species on Earth are currently threatened.  Of equal concern, our prolific movements around the planet are transporting a vast range of invasive species into new habitats where they are causing all kinds of problems (e.g the zebra/quagga mussel issue in the Great Lakes).  Across the globe, land clearance including tropical deforestation, and energy intensive agriculture, are degrading soil health, literally eroding our ability to feed ourselves, and so global food security has become a major issue.  We in the ‘developed world’ have been able to feed most of our growing population up until now by developing the technology to use fossil fuels to manufacture cheap nitrogen-based synthetic fertilisers and pesticides.  Biotechnology has helped by the way – new hybrid rice varieties and GM crops in particular, but the availability and use of fertiliser has been the principal driver of the so called ‘green revolution’.  In summary, most technologies (including medicine) have resulted in extraordinary population growth and particularly resource intense lifestyles – most therefore are part of the problem, rather than part of the solution.
Our genetic heritage influences our current behaviour
Wright entitled his book ‘A Short History of Progress’ because he wanted to make the point that the key fundamental problem driving declines in civilisations is the human concept of progression – of growth.  The population needs to stop growing – Life style intensity (per capita resource consumption – which links directly to economic growth) needs to stop increasing, and both need to start declining.  Canadians for example have one of the highest rates of energy consumption per capita in the world, and that rate has been unchanged over the past 30 years, despite all the energy efficiency measures that have been developed and introduced. Yes, we buy higher energy efficiency appliances now, but each household buys more of them, and there are more households.   We need to abandon the concept of ‘growth’ - this core concept within the human psyche.  In essence, Wright’s thesis is that the human drive for growth – for ‘progress’ is a fundamental threat to our civilisation.  Abandonment of ‘growth’ won’t be easy since it relates to a word that all of you have heard many, many times - ‘competition’ – a force driving the selection of traits that have been fundamental to our evolution, and therefore that are deeply encoded within our genes (just as they would have been in the mice population analogy).
Last year as part of my sabbatical, I spent 7 months with my wife and three children living in India, and I have previously spent several years in Africa. It is very clear that the average Indian, African, South American, as well as the poor in the developed world aspire to the lifestyles that most of us in this room enjoy – physical comfort, good food, good health and education.  We have them, and we have the trimmings of life that should provide more free-time.  But instead of relishing that for exactly what it is - ‘free time, time with no demands on it, time to sit passively, time to reflect, time to think in depth without interruptions – Instead, we frantically fill that time with other activities....movies, ‘tweets’, skiing trips to the other side of the country, quick holidays in the Tropics – almost as if to avoid having to think.  A recent study indicates that the average american child aged between 0 and 8 years spends >2 hours per day watching TV/DVDs or playing computer games.  The figures are higher for teenagers and adults.  Karl Marx postulated that religion was ‘the opium of the masses’ in late 19th century Europe. Today, I suggest that electronic screens have become the opium of the masses.  And it is entertainment that attracts... even the word ‘news’ reminds us that we crave fresh information inputs, often sacrificing depth for breadth.  Could it be that in addition to carrying genes favouring competition, we also carry strong genes for escapism, distraction, and even denial?  
Evolutionary selection pressures have provided us with consciousness as mentioned earlier.  We can learn from the past, we can plan ahead – both very useful traits to our development and survival.  However consciousness has many byproducts.  We inherently crave for a meaning to our existence – even those who have concluded that there likely is no meaning.  When we reflect, we are very aware of the depravity of the human condition as so well described by Samuel Beckett’s verse: “Live and clean forget from day to day, mop up life as fast as it spills away”. – We may therefore be prone to gloom, to depression, even to ‘ending it all’.   Evolutionary selection may therefore have promoted traits for escapism, distraction and denial.  The publishers of Wright’s book used a photo of a chimpanzee with his/her back turned on the front cover.  Wright only mentions apes briefly – but of course there’s an evolutionary link since we evolved (progressed) from ape-like ancestors.  However, I think they were making a more subtle point –which is certainly implicit in Wright’s text.  Apes don’t think in the sense we do. Apes are not conscious in the sense that we are, and they certainly do not have conscience.  We humans have extraordinary capacities to think, to understand our environment, and the impacts of our activities on it, and to plan accordingly. Wright’s point is that most of the population within a civilisation do not display these characteristics.  They are carried along like a tidal ebb and flow by a small minority of leaders, and to all intents and purposes, they are sheep. 
What hope can we have in our future?

Realistically then, what does our future hold?  I’m 48 – my generation will probably escape the worst of it. But there are many intelligent people such as Sir Martin Rees (Britain’s past Astronomer Royal), James Lovelock, Thomas Homer-Dixon, Clive Ponting, Jared Diamond, David Attenborough, David Suzuki who clearly have deep concerns about the projected state of our civilisation by the end of this century.  Can I offer any hope?  (Wright incidentally describes us as “a species doomed by hope”).  First, we need realism.  Real hope requires an acceptance of the facts.  We need to recognise and acknowledge the ‘big picture’ (refer to previous drawing).  The amounts, types, and rates of activities of our species are collectively having major impacts on our home – planet Earth.  Our population has grown beyond the planet’s carrying capacity.  In other words, we together are using more resources and producing more wastes than our planet can provide or cope with.  In banking terms, we’re living off the ‘capital’ – the Earth’s accumulated resources -  rather than the ‘interest’. This is fundamentally unsustainable.  And yet our population continues to grow, and to demand even more activities at even greater intensities.  Strangely to me, in terms of addressing our current situation, none of the above-mentioned authors broaches the ‘elephant in the room’ – the population question.  We need to curtail the fundamental biological drive to reproduce, which we have even enshrined in the Universal Declaration of Human Rights. As Hardin pointed out in his seminal paper ‘The Tragedy of the Commons’ 34 years ago, we need to introduce measures (‘carrots’ and ‘sticks’) to restrict our reproduction.
Second, we need to lower the intensity of our lifestyles.  There’s a saying “Don’t rest on your laurels” – but as a civilisation, that is exactly what some of us in the developed world should be doing – “resting on our laurels”....slowing down...... doing less with less, and contemplating more. We need a new philosophy of life, based on slow, reflective living and doing more for others (especially the disadvantaged) than for ourselves.  ‘Carpe diem’ – (seize the day) is an important piece of wisdom passed down through the generations, but it urgently needs amending. It should now be: Carpe diem -  but not at the expense of others – other days and other people.  The more rapidly and intensively each of us lives life, the more each of us messes up the potential for fulfilled future living for ourselves, and for others. We need to slow down.  We need to step off this current track of individualism and self-absorption, and recognise that like it or not, we’re all in this together.  We need to build a sense of community.  At the local level, we’ve done this in the past, especially in ‘hard’ times such as the social mobilisation during the second world war.  But as we’ve become wealthier and more comfortable, most of us don’t even know the names of our immediate neighbours, let alone have we had conversations with them.  In addition, we need to move toward a sense of community at much larger scales than ever before – global problems (such as CO2 emissions from fossil fuels) require global (international) solutions. 

I like Thomas Homer-Dixon’s distinction between three kinds of values in society.  Utilitarian values involve likes and dislikes – the basis of marketing and the driver of our consumer culture.  Moral values involve fairness, justice, and the distribution of power, wealth and opportunity among people across the globe and through time.  As individuals and as a civilisation, we demonstrate our commitment to morality by doing ‘random acts of kindness’, by the development of the welfare system, by charitable giving, an by international aid programs... but of course we could do a lot more.  Finally, the existential values – those that give our lives significance and meaning – those that are driven from our conscious mind’s demand for asking how we fit into the larger scheme of the Universe, and what is the purpose of our existence.  Religious or non-religious, there are many who would agree that as utilitarian values have risen in prominence over the past 50 years, the moral and existential values have faded into the background.  It’s time for a major paradigm shift.
Third, at the level of the individual – each one of us – we need to recognise the ecological as well as the moral and ethical responsiblities of each and every decision we make.  In the words of Gro Brundtland, the former Prime Minister of Norway who had a profound influence in developing the concept of sustainability as chair of a UN commission in the mid-80s, “We must consider our planet to be on loan from our children, rather than being a gift from our ancestors”.  Should you pay more for carrots from Prince Edward County just down the road, or go with the cheaper Californian ones?  Should you become vegetarian?  Should you buy a car or rely on public transport?  Should you pay extra for your electricity so that it is sourced from renewable resources? Should you ‘Reduce, Re-use, Recycle’? - Of course, but remember that this sequence is strongly ranked in terms of ecological value – Reduce is far more beneficial than Re-use, which is far more beneficial than Recycle.  Note that in this series I started from choices that have relatively low ecological impact and am moving up toward bigger impact choices. Furthermore note that the economic aspect of many of these choices is in direct conflict with the ecological aspect.  Should you vote? Absolutely –and yet only 49% of registered citizens bothered to vote in Ontario’s recent provincial election.  Apathy is perhaps the greatest threat of all.  Should you take that quick holiday trip to Cancun in Mexico, or go to that moderately interesting conference in San Francisco?  A lot of people don’t seem to realise that air travel can be a substantial component of their total contribution to global warming.  Broadly speaking, for every hour of air travel you make, you are increasing your annual CO2 emissions by ~1%.  The biggest decision of them all?  – Should you have children?   
The above are decisions made at the individual level, that hopefully can be reinforced at the community level.  Yes we need leadership at higher levels such as government but our political system is based on democracy – in general, we get the leaders we deserve.  A proportional representation voting system would be better – less than 40% of Canadian voters opted for the conservatives in the last federal election.  There’s also an inherent problem with democracy in the sense that it generally operates over a 4-5 year cycle.  Leadership and decisions are inherently short-sighted while the sustainability problems we face require much longer-term visions.  In any event, or perhaps because of this short-sightedness in the electoral system, long-term behavioural change at the individual level is likely to be the strongest catalyst for real change in government policy.  We need a properly informed public that is willing to think independently and critically, and that is willing to act.
Fourth, the rises and falls of past civilisations have been almost exclusively led by males.  Looking around campus now, where females are the majority in most undergraduate classes, it is extremely hard to believe women were not even allowed to vote less than a hundred years ago. Perhaps, just perhaps, increasing leadership by females will more inherently and effectively interconnect economic, social and environmental perspectives in future policy development, and will move us away from individualism.

All of the above are in essence behavioural changes within our civilisation that would slow down our movement toward a population crash, and soften its impacts.  Unlike the mice, our species is unique in that we are aware of our fundamental biology, as well as the ecological effects of our activities on the Earth system.  Educationalists define true learning as that which results in changed behaviour.  Education of each other and of our children toward realistic perspectives on the future and how we can best manage and adapt to population cycles is our responsibility, and our best hope.  
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