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I think the best way I can launch into describing the polycrisis1 is this graphic [Overshoot 
days].  

As a high-income nation, our current lifestyles in New Zealand require more than 3.3 planet 
Earths.2 Or another way of saying it is that if we only lived within the capacity of this one 
planet, its capacity to support our lifestyles would run out in April; after that, we will be in 
ecological deficit. It’s like living on your credit card for two thirds of the year. 

Of course, when we are in financial debt, we can declare bankruptcy or pay back our credit 
card debt, but we cannot do that when we go into ecological debt. This is called overshoot.3 

Another way of looking at overshoot is planetary boundaries.4 They reveal that seven of the 
nine boundaries crucial to continued life on the planet are now breached and are moving 
into extreme risk.  

The reason I chose to talk about the polycrisis is that of these seven breaches, five are not 
related to climate change. Climate/carbon tunnel vision seems to be ubiquitous. Of the 
myriad environmental risks to humanity, media coverage seems almost totally dominated by 
climate change. 

I’m not qualified to talk about many of the crises shown on this slide5 but as an ecologist I 
can talk to the biophysical components. 

I’ll start with biogeochemical flows. We have radically altered nutrient cycles but none more 
so than the nitrogen cycle. For almost a century now we have used fossil gas to take nitrogen 
from the atmosphere and turned it into reactive nitrogen – a form usable by plants. Prior to 
this synthetic process being developed, nitrogen-fixing plants did this task in real time and 
for free.  

Now, we humans create more reactive nitrogen than all the natural systems combined on 
the planet. This radical alteration of the nitrogen cycle has been described by the European 
Science Foundation as “perhaps the greatest single experiment in global geo-engineering  



 

that humans have ever made”.6 You can see [from Nitrogen cycle graph] it coincided with 
massively increased food production and human population growth.7 

Using fossil gas to make synthetic nitrogen fertiliser, we now eƯectively feed the world using 
solar energy extracted from the ancient past. We are eating the past. This dependency on 
fossil gas of course means our food production systems are absolutely unsustainable. It is 
important to note that most of the food produced using synthetic nitrogen goes to feeding 
animals (and bizarrely, creating biofuels).8  

This “eating” of fossil fuels is a major factor in how the biomass of animals on the planet has 
increased by 700% since industrialisation.9 As an indication of just how much we dominate 
life on the planet, 97% of the biomass of vertebrate animals on the planet is us and the 
animals we eat. This means that just 3% is wild animal biomass. This ratio is almost the 
reverse of the ratio prior to industrialisation.  

Little wonder then that we have a biodiversity crisis even without climate change. Our 
extinction rate is currently 100 to 1000 times the previous average, meaning we are now in 
what has been called the sixth great extinction.10 In the past 50 years, wildlife populations 
have declined by 73%.11 In just the last four decades, insect populations have declined by 
45%.12 It’s even worse for freshwater biodiversity: in the last 50 years freshwater megafauna 
populations declined by 88%.13  

The devastation of natural landscapes through deforestation and urbanisation continues 
destroying habitats and biodiversity and multiple ecological impacts. Around 10 million 
hectares of forest are cut down each year. And the rate of deforestation has accelerated – it 
is now 46% higher than a decade ago.14  

Safe healthy freshwater is disappearing fast. We have entered an era of freshwater 
bankruptcy, in which 70% of the world’s major aquifers15 and surface waters show long-term 
declining trends.16 70% of the world’s population lives in countries classified as water-
insecure or critically water insecure.17 Around 25% of the global population lacks safe 
drinking water and about 50% experience severe water scarcity for at least one month a 
year.18 

Another outcome of synthetic nitrogen availability and the associated globalisation and 
industrialisation of food production is that we now have energy-negative food. What that 
means is that we put more energy into getting food than we get back.  Prior to the 
industrialisation of food production, all the food we consumed was energy positive; we got 
more from it than we put into getting it. Obviously, this is a pre-requisite for life. The energy 
return on investment for food in the pre-fossil fuel era was about +69.19 It is now minus 10 or 
less. In the United States, the industrial food production system uses more than 10–33 units 
of fossil energy to plough, plant, fertilise, harvest, transport, refine, package, 
store/refrigerate, and deliver one unit of food energy.20 

 



 

Another existential crisis related to food is deteriorating soil health. At the current rates of 
salinisation, acidification, compaction, nutrient depletion, contamination by heavy metals 
and erosion, 95% of the Earth’s usable soil will be significantly degraded by 2050.21 

Wetlands also have been radically altered. Globally more than 80% of wetlands have been 
destroyed and this proportion is projected to be 90% by 205022 – the rest of the world will 
catch up with New Zealand, which is already there.23 

What remains of our freshwater bodies are increasingly polluted. Excess nutrients in 
waterways lead to eutrophication: this depletes oxygen in rivers, lakes, estuaries and 
oceans, leading to hypoxia or death through lack of oxygen. And algal blooms are often toxic 
to all life. When the nutrient-rich water hits oceans it leads to dead zones seen here [Ocean 
dead zones],24 and the number of these has quadrupled in the last few decades. 

Excess nitrogen in rivers and aquifers ends up in drinking water, with serious health impacts.  
In some rivers in New Zealand, we have the highest flux of nitrogen found anywhere in the 
world.25 As a result, around 800,000 New Zealander receive domestic water with nitrate 
concentrations above levels associated with significant increased risk of colorectal cancer.26 
And surely not coincidentally, New Zealand has the highest rates of colorectal cancer in the 
world.27  

Another water crisis is pollution from plastic and emerging contaminants. More than 350,000 
distinct chemicals and mixtures have been registered for global commercial use. They end 
up in the environment and our food via water and most are uncharacterised, unquantified, 
and unregulated.28 These emerging contaminants and plastics release hazardous 
compounds linked to multiple impacts on human health and aquatic life.  

Another existential crisis is antimicrobial resistance.29 This is one of the top global public 
health threats, and results from the misuse and overuse of antimicrobials, aka antibiotics, in 
humans, animal agriculture and aquaculture. 

Our ocean fisheries are also in crisis. If the current trends of overfishing and pollution 
continue, by 2050 the populations of just about all fish stocks will collapse.30  

Another alarming example of overshoot is all the stuƯ we mine, manufacture and hoard. The 
weight of all the material stuƯ we have amassed now exceeds all living biomass – a stark 
contrast to a century ago when it was just three percent in weight compared to all biomass.31 
All this stuƯ consumed means more waste. Since 1900 we have discarded 2,500 trillion 
tonnes of stuƯ.32 We discard 85% of ores and 26% of the non-metallic minerals we extract.33 

And we waste more than just physical stuƯ. Every year we discard, mismanage or waste 
around 78% of the total water withdrawn from ground or surface waters, 49% of the food we 
produce, and 31% of the energy we produce.34 

Much of the stuƯ ends up in oceans: for example, the Great Pacific Garbage Patch is now 
estimated to cover an area six times the land area of New Zealand.35 



 

I could keep going with all these symptoms of overshoot, but I need to turn now to what it 
means and what we should do about it. 

This graphic [Relationship between GDP/population growth and overshoot] reveals our 
dilemma: economic growth – the goal of governments and, it seems, almost everyone – 
simply means more fossil energy consumption, more greenhouse gas emissions and more 
non-renewable material extraction.36 

Gross Domestic Product, or GDP, comes in for a lot of flak, but one thing it is good at is 
measuring harm. Of all the environmental indicators available, it is the best overall predictor 
of environmental and climate harm.37 

It is important to recognise too that the ecological impact of our economic activity and 
consumption is profoundly unequal. The small, high-income fraction of the global 
population is responsible for most of the damage, which disproportionately harms the 
relatively poorer majority. The richest 10% of people on the planet – which includes the 
wealthiest 50% of New Zealanders38– is responsible for two thirds of global environmental 
damage including most greenhouse gas emissions, biodiversity loss, pollution and resource 
depletion, while the bottom 50% contribute only a small proportion.39 40 

In the past two centuries – a tiny fraction of human history – the human population has 
increased eight-fold and gross world product has increased 100-fold, all powered by a 1,300-
fold increase in energy consumption. To show how impossible continued growth is: if we 
keep growing at the rate we have for the last 35 years, then in the next 35 years we would 
have to consume and pollute more than the previous 300,000 years.41 

So, what should we do? 

The only “solutions” to our predicament dominating the mainstream and political discourse 
seems to be planting trees and the much-vaunted energy transition. It is crucial everyone 
understands that planting trees or any nature-based solution is absolutely necessary, but 
can only return the carbon lost from chopping trees down and degrading nature. It will not 
return one single gram of fossil carbon. 

Thus, the energy transition seems to be the “solution” that makes all the headlines so I took a 
look to see how many of the other components of the polycrisis would be mitigated by 
decarbonising energy. And the answer is, precisely none. 

All these crises, including the climate crisis, have a single common cause: they are 
symptoms of overshoot. Therefore, the only possible future is ending overshoot. Even if we 
could “fix” climate change we would get nowhere – we must respond to all these crises to 
preserve a liveable future.   
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