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The growing season of 2021 has not been kind, but we’ve seen worse. 

I can accept the reality of a poor crop—it’s going to happen from time to time—

but spare me the climate change lecture.

https://www.producer.com/opinion/producers-do-not-need-a-lecture-on-climate-change/



Humanity has been changing its presence on 

Earth as never before.

(rough estimates of some key values)

Year Population
(billions)

Gross Domestic 
Product

(trillion US$)

GDP/Person
(US$)

Emissions
(Gt CO2eq)

CO2eq/Person
(t)

1760 0.77 < 1.0 < 1,000 0 0

1970 3.68 2.5 680 14.5 3.9

2020 7.79 84.7 10,900 34.0 4.4



Changes in Canada have been particularly 

intense and our emissions & emission per 

capita are both in the top ten countries list.

Year Population
(millions)

Gross Domestic 
Product

(billion US$)

GDP/Person
(thousand US$)

Emissions
(Mt CO2eq)

CO2eq/Person
(t)

1760 0.13 < 0.13 < 1 0 0

1970 21.4 87.9 4.1 360 16.8

2020 37.7 1,640 43.5 700 18.6



Carbon dioxide is now the highest it has been in 

the last 3,200,000 years. 
https://www.cbsnews.com/news/climate-change-carbon-dioxide-highest-level-million-years/

Year Atmospheric Carbon Dioxide 
at Mauna Loa, Hawaii

(parts per million)

Global Average 
Temperature Anomaly

(⁰ Celsius)

1760 278 0.00

1970 326 0.03

2020 412 1.05



The IPCC review of climate science is clear: 

It is unequivocal that human influence has 

warmed the atmosphere, ocean, & land. 

Widespread & rapid changes in the 

atmosphere, ocean, cryosphere, & biosphere 

have occurred. (AR6 WG1 report, August 2021, https://www.ipcc.ch/report/ar6/wg1/)

AR stands for assessment report and WG stand for working group.

Observed warming is driven by emissions from human activities, 
with greenhouse gas warming partly masked by aerosol cooling.



Global surface temperature has increased faster 

since 1970 than in any other 50-year period over 

at least the last 2,000 years.



[R]ecent changes across the climate system as a 

whole & the present state of many aspects of 

the climate system are unprecedented over 

many centuries to many thousands of years.

http://berkeleyearth.org/global-
temperature-report-for-2020/



Human-induced climate change is already 

affecting many weather & climate extremes 

in every region across the globe.

Evidence of observed changes in extremes such 

as heatwaves, heavy precipitation, droughts, & 

tropical cyclones, &…their attribution to 

human influence, has strengthened since AR5.

AR5 was published in 2014.



Improved knowledge of climate processes, 

paleoclimate evidence, & the response of the 

climate system to increasing radiative forcing 

gives a best estimate of equilibrium 

climate sensitivity of 3°C with a narrower range 

compared to AR5.



My conclusion is : Sorry, mate, your few 

decades of local experience does not negate 

scientific study by thousands of 

researchers—climate change is happening 

& it is because of human activity, primarily 

greenhouse gas emission.

With our unprecedented numbers & industrial 

societies, we have destabilized Earth’s climate.



CACOR decided in 2019 to do some modelling of 

where emissions occur in Canada & how our 

emissions might be reduced. 

We engaged whatIf?Technologies to run various 

simulations with a stock-and-flow model.

What follows are data & interpretations in & from 

their draft report of late 2020. 

http://www.whatiftechnologies.com/partners



Details on the modelling are found on our website.

Working from a base case, 7 stepwise aggressive 

changes in technology, involving electrification & 

phase-out of fossil fuels, were simulated from 2020 to 

2060 to see whether we could reach emission targets.

It remains to be seen whether Canada’s emission 

targets, together with those of other countries, will 

be sufficient to stabilize the climate.



The provincial starting points differ widely.

Place Population
(millions)

Emissions
(Mt CO2eq)

CO2eq/Person
(t)

Place Population
(millions)

Emissions
(Mt CO2eq)

CO2eq/Person
(t)

Canada 37.7 700 18.5 SK 1.2 74.8 62.3

ON 14.7 163 11.1 NS 1.0 16.2 16.2

QC 8.5 83.7 9.8 NB 0.8 12.4 15.5

BC 5.1 65.7 12.9 NL 0.5 11.1 22.2

AB 4.5 276 61.3 PE 0.2 1.8 9.0

MB 1.4 22.6 16.1
YT, NT, & NU were in the national analysis but omitted 
here.  NL & PE aren’t included in the following discussion.



Canada is unlikely to reach its Paris target, certainly 

not its new NDC, without reducing fossil fuel 

production.  Net-zero is only a remote possibility.

Year Base Case
(700 Mt 

now)

Electrification 
& Renewable 

Energy

Fossil-fuel-fired 
Power, Bitumen, & 

Natural Gas Phase-out

2030 Paris 
Target

2nd NDC Target CO2eq/Person
(18.5 t now)

2030

-4.3% -24% -30%
-30% from 

2005
-40 to -45% 
from 2005

670 Mt 530 Mt 493 Mt 517 Mt 406-443 Mt 12.0 t

2050

+1.5% -31% -61% ---
-100% from 

2005

710 Mt 480 Mt 270 Mt --- 0 Mt 5.5 t



NS and NB: great news—emissions will fall with 

current plans (e.g., end of coal-fired power plants) & 

can be reduced to target & beyond.

Year Base Case
(16.2 Mt 

now)

Electrification 
& Renewable 

Energy

CO2eq/Person
(16.2 t now)

2030
-57% -78%

7 Mt 3.5 Mt 3.2 t

2050
-57% -91%

7 Mt 1.5 Mt 1.1 t

Year Base Case
(12.4 Mt 

now)

Electrification 
& Renewable 

Energy

CO2eq/Person
(15.5 t now)

2030
-43% -68%

7 Mt 4.0 Mt 4.6 t

2050
-43% -88%

7 Mt 1.5 Mt 1.4 t



Year Base Case
(163 Mt 

now)

Electrification 
& Renewable 

Energy

CO2eq/Person
(11.1 t now)

2030
-15% -45%

138 Mt 90 Mt 5.6 t

2050
-12% -66%

144 Mt 56 Mt 2.9 t

Year Base Case
(83.7 Mt 

now)

Electrification 
& Renewable 

Energy

CO2eq/Person
(9.8 t now)

2030
-15% -45%

71 Mt 46 Mt 5.0 t

2050
-10% -66%

75 Mt 28 Mt 2.5 t

ON and QC: good news—emissions can be reduced to 

target, though not as low as in the Maritimes.



Year Base Case
(65.7 Mt 

now)

Electrification 
& Renewable 

Energy

CO2eq/Person
(12.9 t now)

2030
-1% -21%

65 Mt 52 Mt 9.3 t

2050
+17% -19%

77 Mt 53 Mt 8.0 t

Year Base Case
(22.6 Mt 

now)

Electrification 
& Renewable 

Energy

CO2eq/Person
(16.1 t now)

2030
-16% -3%

19 Mt 22 Mt 9.2 t

2050
-38% -47%

14 Mt 12 Mt 6.6 t

BC and MB: bad news—emissions likely can’t be 

reduced to target without something extraordinary, 

like phasing out oil & gas production.



Year Base Case
(276 Mt 

now)

Electrification 
& Renewable 

Energy

CO2eq/Person
(61.3 t now)

2030
-16% -24%

235 Mt 211 Mt 43 t

2050
-6% -22%

260 Mt 215 Mt 37 t

Year Base Case
(74.8 Mt 

now)

Electrification 
& Renewable 

Energy

CO2eq/Person
(62.3 t now)

2030
-29% -46%

53 Mt 40 Mt 31 t

2050
-29% -50%

53 Mt 37 Mt 24 t

AB and SK: really bad news—emissions can’t be 

reduced to target even with phasing out fossil-fuel-

fired power plant, & oil & gas production.



Population growth is a major controllable factor in 

emissions levels.

If population grows as a result of in-country births 

and immigration, emissions will rise unless offset by 

continuing technology change.

Evolving emissions policy may increase Canada’s 

chances of reaching its current targets.



Net-zero will require new technology, which is not 

likely to be deployable at scale in time to contribute 

much to the effort.

To offset remnant emissions we would need
270 Mt/y  ÷ 20 kg/y/mature tree = 13.5 billion mature trees 

but our most ambitious plan is for planting 2 billion seedlings.

Fossil fuel phase-out is critical.

There is much more on our website.  https://canadiancor.com/


