
Welcome to this week’s presentation and conversation 

hosted by the 

Canadian Association for the Club of Rome,

Sharing creative ideas that moderate the rate and depth of changing Earth systems.

Darrin Qualman - Climate, farms, food, emissions, and solutions

Our speaker today is Darrin Qualman, National Farmers Union Director of Climate Crisis Policy & Action. He will explain the
sources of greenhouse gas emission from our farms and food system. He will also explore on-farm and government policy
solutions to reduce those emissions. Going beyond the present he will take a long-term, big-picture view of how humans turn
sun, rain, seeds, labour, tools, and other inputs into food, and examine the basic flows and geometry of our civilization to
reveal new insights into why food systems—like all systems—are increasingly sources of damaging outflows and unintended
consequences. He will explain why tweaking won’t work and why a fundamental restructuring is needed.

Darrin Qualman’s presentation will be followed by a conversation, questions, and 
observations from the participants.
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Agricultural emissions

“In which we see that GHG emissions from 
farms and food systems are high and rising” 





Canadian nitrogen fertilizer use

Doubled since 1993



Energy use in agriculture

Nitrogen is a fossil fuel product—made 
from natural gas.

The energy in 1 tonne of nitrogen fert. 
is equal to 2 tonnes of gasoline.



Example: Nitrogen fertilizer use in Manitoba

www.darrinqualman.com
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Why are there agricultural emissions?

“In which we see that what goes in
must come out” 



Why are there agricultural emissions?

Because agriculture has been made 
into a linear system.

We’re pushing inputs in one end of 
these linear systems and emissions 
are coming out the other

The tonnage of GHG emissions 
coming out of agriculture is a direct 
function of the tonnage of inputs 
going in. 



Agriculture does not produce GHG 
emissions; Agricultural inputs
produce GHG emissions.

Humans have been farming for 
10,000 years and we haven’t 
affected the atmosphere or 
climate, until recently.

Any low-emission food system will 
be low-input food system. 



Again….

Agriculture does not produce GHG 
emissions; Agricultural inputs
produce GHG emissions.

Humans have been farming for 
10,000 years and we haven’t affected 
the climate, until recently.

Low emission food systems will be 
low-input systems.  



Part 3 of 5

Breaking loops and
the linearization of agriculture

“In which, our our farms, we see loops
replaced by lines” 



Breaking loops in agriculture



Breaking loops in agriculture



Breaking loops: energy for farm labour 
and traction power
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Breaking loops: fertility (Canada)

Doubled since 1993



Breaking loops: Seeds & knowledge

www.darrinqualman.com



Herbicide and insecticide
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Part 3 of 5

What goes in
must come out

“In which we see loops replaced by lines
in every one of our civilizational systems” 



Key insight #1

The material flows in 19th, 20th, and 
21st century petro-industrial 
capitalism are linear flows.  

This is new.  Before about 1850, the 
material flows in nature and in 
human systems were circular.



Key insight #2

Atoms are indestructible.  

Many molecules persist.  

Everything ends up somewhere.

Whatever you push into one end 
of our linear petro-industrial 
systems comes out the other end



Key insight #1 plus #2

If we push billions of tonnes of 
indestructible atoms and 
persistent molecules into one 
end of our linear systems, they 
will come out the other end.  



The linear-flow structure of our entire 
civilization is causing a wide range of 
related problems, including:

• Climate change
• Ocean dead zones
• Algae-clogged lakes
• Oceans full of plastics
• Accumulating toxicity
• Resource depletion
• Deforestation
• Etc.



A 30-second chemistry review.  

Atoms are indestructible.

Carbon atoms  

Nitrogen atoms

Phosphorus atoms



All the atoms we push into our linear  
production systems come out the 
other end.

Carbon in fossil fuels in goes in….

Carbon as CO2 comes out

 climate change; and 
ocean acidification 



1800
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2022

Carbon dioxide concentrations



Everything we push in comes out.

Carbon in fossil fuels and from other 
sources goes in….

Carbon as methane (CH4) comes out

 climate change



Methane
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Moving from carbon to nitrogen….

Nitrogen atoms go in (fertilizer)…

Nitrogen as nitrous oxide (N2O) and 
various N compounds comes out

 climate change;
ocean dead zones; and
terrestrial ecosystem damage 







Breaking loops: fertilizer (Global)

www.darrinqualman.com

Doubled since 1980



Many of the molecules we push in 
come out the other end—they persist.

Plastics go in and plastics and micro-
plastic fragments come out

→ Oceans & wildlife full of plastic; and

Human food & water full of plastic



Plastic



Materials overall



Materials overall
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Energy must be immaterial

“In which we see that any energy source that
has a material carrier will be trouble” 



Until the 18th century, all 
energy systems on Earth 
relied on solar power.



Carbon dioxide (CO2)

1800
1900

2022



Energy sources with
material carriers:
• oil
• coal
• natural gas
• nuclear
• biomass Energy sources without

material carriers:
• solar
• wind
• hydro
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Sustainability 

In which we see that there is nothing more clear 
than the definition of “sustainability” 



The definition of “Sustainability” is not 
ambiguous. 

There’s just one definition.  It’s simple.

Sustainability  =  circular  +  solar



The definition of “Sustainability” is not 
ambiguous. 

There’s just one definition.  It’s simple.

Sustainability  =  circular  +  solar



What sustainability isn’t



Picture sustainability
• Stability
• Constancy
• Horizontal trendlines

















What we have to do is not unclear.

The definition of “Sustainability” is 
not ambiguous. 

There’s just one definition.  It is 
simple.

Sustainability = circular + solar



For more information



For more information
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National Farmers Union www.nfu.ca
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