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I started out thinking I would call this talk something like "A Moral Response to the Problem of Threats to the Resilience of Nature".  This is the language that Prof. Bill Rees uses when he discusses today's topic, and I'm certainly very much indebted to Professor Rees for the ideas that he communicates so well and that I'd like to put forward for your consideration this morning. But I quickly realised that using such a title might not be a very good idea.  I guessed that it might make a lot of people decide that this would be a good Sunday to stay in bed with a cup of coffee and a good novel. So we changed the title to "Getting the Map Right", and you came, and here we are, and we are still going to talk about the resilience of nature. But I do want to approach it by thinking about maps.  I want to look at the assumptions we make when we use a map to guide our planning. So, let's just forget about obscure words like resilience for now, and instead start with an imagined situation.
Let's imagine that you've moved away from Saskatoon and you're living, retired, in Prince Edward Island. 
So there you are in a condo in Charlottetown, when you learn to your surprise that you've inherited a piece of land back here. But it's in a region of the province that you're unfamiliar with. It's 120 acres in south-eastern Saskatchewan.  And you don't really have time to travel back here to take a look at it before you have to make some decisions about what you're going to do with it. 
So you go to the library in Charlottetown  and you're pleased to discover that they're able to find you a detailed, large-scale map of the municipality in which your land is located.  As you study the map you begin to get an image of what the land is like - it seems to be accessed by a gravel road some 10 miles off the highway; there's a mix of grassland that's previously been cultivated, some remaining belts of woodland, a meandering stream, and no buildings. 
So you think about your options. You could just sell the land. That would be easy - you wouldn't even need to travel back to Saskatchewan to do that. Or maybe you should rent it out to a neighbor farmer and derive a bit of regular income from it. Or maybe you could just let it revert to woodland and hand it over to the Nature Conservancy. Or perhaps you could even plan to build a house and retire there. 
After thinking about it carefully, you decide that this last option is actually pretty appealing. You'll move back to Saskatchewan and build a beautiful straw bale house on your quiet piece of paradise, and maybe you'll invite a few carefully chosen friends to join you there in a little eco-friendly community. You decide just where on the property you'll build in order to take advantage of the various natural features of the landscape. So you sell your condo in PEI and put all your belongings in a U-haul and drive back to Saskatchewan.
However, when you go to inspect your new property, what do you discover? For a start, you discover that the highway has been re-routed and it now cuts right through the centre of your land. Oh, and the zoning has been changed, and there's actually now an oilfield waste disposal site right beside you. And it seems that a previous landowner has diverted the stream and drained the wetland, so the features of the landscape have changed significantly. Then you realise that the map you studied back in Charlottetown was dated 1984. And it no longer represents the reality of the land that it's supposed to describe. And you realise too late that trying to plan using a map that doesn't match the real situation is going to lead to  really bad decisions. 
Now surely, no one in their right mind would try to make important planning decisions based on an outdated map, would they? Well, it seems that that's exactly what's happening as our intelligent human species is making decisions about how it will use and relate to the Earth, which is our inheritance. We're still tending to work with an old map that is no longer accurate. 
Let me explain. 
For many, many generations  humans evolved in an environment that offered lots of natural resources, lots of space for expansion, lots of capacity to absorb waste products.
Different species have differing strategies for survival. Some, like many plants and fish, base their survival on releasing large quantities of  seeds or eggs, with no parental care, and only a small fraction of these survive to become the next generation. That's one approach to species survival. In contrast, what has worked for our species is a strategy that involves a low reproductive rate with high survival of offspring under parental care. It works well for us and our species has thrived. And our  philosophy for species survival and growth has generally been to expand to fill all suitable habitat, until we reach its limits, until we've used up most of the cultivatable land and natural resources. And then we've been able to continue expanding by migrating to fresh territory where resources are still plentiful. This was a good species-survival strategy for most of human history. This is indeed our evolutionary, cultural narrative. It tells us that economic growth and resource use can expand indefinitely. It says that as one non-renewable resource gets harder to find and to extract, we'll discover more of it or something to replace it. It says that as we harvest trees, new forests will always grow to replace them. As we dump toxic wastes into rivers and lakes, mother nature will deal with them, dilute them, tuck them away out of harm's way. This has worked for most of our species' history. So a lot of us still have this map in our collective heads that says that it's possible and desirable to indefinitely keep on expanding our demands on the earth's resources, that the earth will keep on producing more and more as our demands increase, that we can dispose of more and more harmful wastes by burying them or releasing them into the oceans or the atmosphere and somehow Mother Nature will make them disappear. It worked fairly well for a very long time. 
So this perception that continual growth is possible and desirable is ingrained, and guides a lot of economic decision-making.  This was a cultural map that for centuries successfully guided us in our relationship to the earth. The cultural map that has been almost hard-wired into our brains indicates that continuous growth is both possible and desirable. Obviously, in some regions populations rose and fell with availability of resources. In other regions, as resources became limited, people migrated to new areas. New sources of energy were discovered and exploited. On the whole, we successfully used the earth as a source of resources, of food and energy and materials, and as a receptacle for our waste products. Sometimes things or events would disturb the system, would temporarily or locally disturb our relationship with the earth, but after a while the system would recover and life would continue.  For the most part, on a global scale, nature was resilient. Resilience is a measure of the capacity of a system to withstand disruption and still maintain its function. ( here I illustrate the concept of resilience with small ball in a bowl - "Let me just give you a crude illustration. Let's say this bowl represents the ecosystem - our life support system of air and water and plants and pollinating insects, and this ball represents us. We're sitting comfortably within this bowl. It's holding and supporting us. From time to time mild disturbances occur in the ecosystem" (bowl is tilted back and forth so the ball rolls around, up and down the inside of the bowl) , "and when that happens we are likely to experience some changes, but the bowl still supports us, and as things stabilize again we fall back into a comfort zone" (When the bowl is stilled, the ball returns to a stable position) This is resilience. And, despite some of these ups and downs, the human species flourished and continued to expand. We followed a map that served us pretty well. But it's a map that no longer corresponds to reality. 
So what has changed?  
For a start, our population has expanded, often at the expense of other species, to occupy most of the habitable land on earth. Natural capital in the form of non-renewable resources is becoming depleted. Emissions of greenhouse gases have increased exponentially to the point that drastic changes in which areas of the earth's surface will be habitable are already becoming apparent. The scale of our impact on the earth's systems has now become so great that resilience is being lost.   
We do seem to be reaching some limits. We're using up renewable resources faster than they can be replenished. We're producing wastes at a rate that the biosphere cannot accommodate. We're drastically changing the earth's systems that have supported us so well in the past. Our species has actually become the dominant actor in the ecosystem.  For example, I'm told that there's more human-managed nitrogen moving through the ecosystem than all natural flows of nitrogen. That we use more of the ocean's resources than all other species combined. That we use more of the grasslands' biological product than all herbivores combined do. And as we do this, these resources are shrinking. Globally, as a species, we're consuming more than nature can replace and we're drastically altering the ecosystems that we rely on for our survival.  We've created circumstances for which we're unprepared. We are drawing on the earth's capital rather than living off its interest, and we are reaching the limits of nature's resilience... so what happens when we overshoot nature's limits? (back to the ball in the bowl - the bowl is tilted more vigorously and  the ball shoots out of the bowl)
So why do so many of us hang on to this now un-functional map? 
One of our problems is that it's hard for us to perceive what's happening to our home planet. It's as if we keep withdrawing money from the bank without ever checking our bank statement, or rather that we don't receive a bank statement until it's decades out of date. We are unable to quickly become aware of the impact of our societal actions. The way nature works, there's often a time-lag between cause and effect. It's not like when you touch a hot stove and you immediately learn not to do it again. It's more like if we had to wait 10 or 20 years after touching the stove before we felt the burn. And suppose the burn was felt not by the person who touched the stove, but instead by someone else hundreds of miles away whom we never met?  It's hard to learn in such circumstances. But this is indeed what happens when we emit excessive levels of greenhouse gases into the atmosphere, or when we allow the run-off from intensive agricultural and livestock operations to accumulate in Lake Winnipeg - we don't get the immediate feedback that tells us the consequences of our actions. 
Another problem is that ecosystem change doesn't happen smoothly. There are so-called tipping points when things suddenly change drastically. When the accumulated impact of disturbance results in the ball shooting out of the bowl. For example, we're looking at a potential situation where climate change doesn't just gradually warm up the earth uniformly, a little bit more each year, but it suddenly reaches a point where a sequence of things happen quickly. So melting permafrost in the north releases lots of methane, a very potent greenhouse gas that's released from decaying vegetation as the permafrost melts.  This methane causes a lot more warming and loss of snow and ice cover, which then results in more of the sun's energy being absorbed as heat by the dark earth and ocean surface, rather than being reflected back as light from the white ice and snow surface, and this added heat results in more permafrost melting - so the whole thing gets into a vicious cycle that escalates and topples out of control.  
And meanwhile too many of us are still using that old map that says we can keep on expanding consumption, keep using up non-renewable resources, the old map that assumes that we live outside of nature, that assumes we can make nature adapt to our wishes, that growth in consumption can continue indefinitely, that environmental changes can always be reversed, and that as problems develop we'll figure out how to fix them. The real danger is that the ball is going to suddenly flip out of the bowl and the ecosystem is going to rather abruptly transform into a new pattern that may be much less friendly towards us. Of course we know this happens from time to time on a local level. And civilizations then crash . What we're facing now is the possibility - and indeed the likelihood - of a global tipping point - unless we make some changes in our expectations of nature.
So it looks as if it would make sense to get an up to date map that actually matches the reality of the situation, so that we can plan appropriately. What might that new map look like?  
For a start it would recognize that we are part of nature, not outside of it. It would show that we're basically living in a closed system. The earth has a limited supply of non-renewable resources. The new map would show us that the only new inputs are the sun's energy and the occasional meteorite that introduces a tiny bit of solid material. Our new map would show where natural capital is being lost, where renewable resources are being used up faster than nature can restore them, and where the wastes that our economies produce are being released into the environment at a rate that nature can't manage in a way that supports our well-being. 
It would recognize that changes imposed on an ecosystem's equilibrium are not necessarily smooth or reversible. They can be abrupt and final. Vulnerable species have only a limited ability to survive over-harvesting or habitat disturbance. If you wipe out a species you probably can't re-create it. The capacity of ecosystems to absorb and de-toxify wastes has a finite limit. So when we exceed or ignore these limits we increasingly move towards a changed environment that  may no longer be friendly towards us, that can no longer support the diversity of life on which we depend for survival. The new map would acknowledge that there are important and vital behaviours of natural systems that we don't control and that are unpredictable - that we're not just dealing with one ball in one bowl, but with a whole complex system of balls and bowls that we can't juggle.
While our old map pointed us towards growth, market expansion, production and consumption, our new one would respect the earth's limits, its life support systems and would foster sustainability and resilience.  The new map will show that the earth is not just a bottomless source of resources and an infinite sink for wastes, rather it will describe some limits within which we need to operate if we want civilization to be maintained.  

So the question that Bill Rees keeps asking is - what would a moral, intelligent species do when it perceives the reality of the situation in which we find ourselves? When it sees that the map on which so much of its development planning is based  is faulty? Would a moral, intelligent species continue to preach that economic growth and greater prosperity should be our primary objective? Would it pretend that the old rules were still relevant?  Or would it go into a state of denial and hope that someone else - maybe the government or god - will fix the problem? Or would it replace the old map with a new one?
Change on this scale doesn't come easily. The old map has been hard-wired into our cultural psyche, and it's a real challenge to change it. The encouraging thing is that around the world we can find examples of people and groups that are taking on the challenge.  It involves hard work at many levels - individual, communal, political, educational and spiritual - but I don't think it's an exaggeration to say that the future of civilization depends on it. 
Once that new map is in the hands of those who are making development decisions, then we can start planning, using an approach to economics that is based on reality. And what that means in practice is probably the major challenge for our generation.
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