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What is Climate Change?

ü "Climate change means a change of climate which is attributed directly or indirectly to 

human activity that alters the composition of the global atmosphere and which is in 

addition to natural climate variability observed over comparable time periods” (United 

Nations, 1992).

ü “Global warming refers only to the Earth’s rising surface temperature, while climate 

change includes warming and the “side effects” of warming—like melting glaciers, 

heavier rainstorms, or more frequent drought. Said another way, global warming is one 

symptom of the much larger problem of human-caused climate change” (Kennedy & 

Lindsey, 2015).



Greenhouse Gases (GHGs) 

üCarbon Dioxide (CO2): Released through natural processes (e.g., volcanic eruptions) and 

through human activities (e.g., burning fossil fuels and garbage)

üMethane (CH4) : Released through natural causes (e.g., breakdown of plant matter in 

wetlands) and anthropogenic sources (e.g., landfill gas, livestock). 

üNitrous Oxide (N2O): Produced and released via farming practices (e.g., organic fertilizer 

production and use), and burning fossil fuels.

üChlorofluorocarbons (CFCs): They result from industrial production (e.g., used as 

refrigerants, solvents, and spray can propellants.



Greenhouse Gas Average Lifetime in the 
Atmosphere

Possible Added Heat ("Global 
Warming Potential") Over a 20-
Year Period

Possible Added Heat Over a 100-
Year Period

Carbon Dioxide Hundreds to thousands of 
years; about 25% of it lasts 
effectively forever

1* 1*

Methane About a decade One metric ton can trap about 80 
times the heat of 1 metric ton of 
carbon dioxide.

One metric ton of methane can trap 
about 30 times the heat of 1 metric ton 
of carbon dioxide.

Nitrous Oxide About 110 years One metric ton can trap 273 times the 
heat of 1 metric ton of carbon dioxide.

One metric ton can trap 273 times the 
heat of 1 metric ton of carbon dioxide.

Chlorofluorocarbons About 52 to 93 years One metric ton can trap thousands to 
tens of thousands of times the heat of 
1 metric ton of carbon dioxide.

One metric ton can trap thousands to 
tens of thousands of times the heat of 
1 metric ton of carbon dioxide

*Carbon dioxide is used as a reference point for other greenhouse gases, so its possible added heat is set at 1. 

Source: Adapted from National Aeronautics and Space Administration (2023)

Major Greenhouse Gases and their Lifespan



Source: Environment and Climate Change Canada (2024a)



Source: Environment and Climate Change Canada (2024b)

Greenhouse Gas Emissions by Economic Sector (2022)



Source: Environment and Climate Change Canada (2023)

Emission by Greenhouse Gases (2021)



Why Focus on Solid  Waste?

Source: Environment and Climate Change Canada (2022)



Canada’s Solid Waste Management Challenge 
üTotal solid waste generation from 2002 to 2022 is 36.5 million tonnes

ü5.8 million tonnes (or 19%) increase

üSolid waste disposed in landfills or incinerated increased by 2.5 million tonnes (or 11%) to 
reach 26.6 million tonnes

ü In 2022, 27.1% of solid waste generated in Canada was diverted, while the remaining 72.9% 
was sent for disposal

üApproximately 97% of waste meant for disposal is landfilled and 3% is incinerated 

üThese statistics show a preference for waste disposal 

Source: Environment and Climate Change Canada (2024c); Government of Canada (2024).



Food Waste In Canada

Source: Second Harvest (2024)



Municipal Solid Waste Management in Indigenous and Northern Communities

Major concerns/issues

ü Inadequate infrastructure/facilities

üE.g., dumpsite

ü Lack of or inadequate financial resources

ü Inadequate capacity

ü Lack of regulations and bylaws

ü Lack of waste diversion programs

üE.g., recycling and composting

Source: Bharadwaj et al. (2008); Zagozewski et al. (2011); Keske et al. (2018)



üScanty research and empirical data on waste issues

üRemoteness

üRegional facilities and waste management economy 

üExistence of legacy waste

üE.g., end-of-life vehicles, appliances, drums, etc.

ü Solid waste management services are relatively poor compared to urban areas 

Source: Assuah & Sinclair (2021); Oceans North (2021); Assuah (2023) 



Outcome

ü Open dumping and littering  

ü Open burning of waste           

ü Burying of waste



Methane from solid waste disposal (dumpsites)

Carbon dioxide, methane, and nitrous oxide 
from incineration and open burning of waste

Impacts of Improper Solid Waste Practices on GHGs and Climate Change

Source: Environment and Climate Change Canada (2024d)



Source: Environment and Climate Change Canada (2024d)



How Culture 
Can Impact 
Solid Waste 

Management

üAvoiding waste: Taking just what one needs and not wasting 

anything taken from the environment or land. For example, 

community members use all parts of a hunted animal.

üTaking care of one another: Sharing items, particularly food, with 

others and not hoarding prevents waste.

üProtecting the land: Eschewing contamination and pollution of 

the environment or land and keeping it clean.

üRespecting the land: Adhering to protocols about Mother Earth 
because it sustains life.

üConnection to the land: Experiencing and having knowledge of 

the environment and land.

Source: Assuah (2023)



Conclusion

üSolid waste-climate change relationship should be given more attention in Indigenous and 

northern communities

ü Improper solid waste management results in increased GHG emissions

üUncaptured GHGs

üMethane, carbon dioxide, and nitrous oxide

üFinding appropriate solid waste management strategies and solutions 

üFunding, infrastructure, programs

üOne-way communities can contribute to reducing GHGs and climate change impacts



THANK YOU!



References
ü Assuah, A., & Sinclair, A. J. (2021). Solid waste management in western Canadian First Nations. Waste Management, 129, 54-61.

ü Assuah, A. (2023). “A lot of people ignore our culture when it comes to waste management”: examining the impacts of culture on solid waste 
management in two Canadian First Nations. AlterNative: An International Journal of Indigenous Peoples, 19(2), 466-474. 
https://doi.org/10.1177/11771801231163635

ü Bharadwaj, L., Judd-Henrey, I., Parenteau, L., Tournier, C., & Watson, D. (2008). Solid waste incineration in a saskatchewan first nation community: 
a community-based environmental assessment of dioxins and furans. pimatisiwin: a journal of aboriginal & indigenous community health, 6(1).

ü Environment and Climate Change Canada (2022). Faster and Further: Canada’s Methane Strategy. 
https://www.canada.ca/en/services/environment/weather/climatechange/climate-plan/reducing-methane-emissions/faster-further-strategy.html

ü Environment and Climate Change Canada (2023). Greenhouse gas sources and sinks in Canada: executive summary 2023). 
https://www.canada.ca/en/environment-climate-change/services/climate-change/greenhouse-gas-emissions/sources-sinks-executive-summary-
2023.html

ü Environment and Climate Change Canada (2024a). Canadian Environmental Sustainability Indicators: Greenhouse gas emissions. 
www.canada.ca/en/environment-climate-change/services/environmental-indicators/greenhouse-gas-emissions.html. 

ü Environment and Climate Change Canada (2024b) Canadian Environmental Sustainability Indicators: Greenhouse gas emissions. 
www.canada.ca/en/environment-climate-change/services/environmental-indicators/greenhouse-gas-emissions.html.

ü Environment and Climate Change Canada (2024c). Canadian Environmental Sustainability Indicators: Solid waste diversion and disposal. 
www.canada.ca/en/environment-climate-change/services/environmental-indicators/solid-waste-diversion-disposal.html. 

ü Environment and Climate Change Canada (2024d). National Inventory Report, 1990–2022: Greenhouse Gas Sources and Sinks in Canada. 
Available online at: canada.ca/ghg-inventory.

https://www.canada.ca/en/services/environment/weather/climatechange/climate-plan/reducing-methane-emissions/faster-further-strategy.html
https://www.canada.ca/en/environment-climate-change/services/climate-change/greenhouse-gas-emissions/sources-sinks-executive-summary-2023.html
https://www.canada.ca/en/environment-climate-change/services/climate-change/greenhouse-gas-emissions/sources-sinks-executive-summary-2023.html
http://www.canada.ca/en/environment-climate-change/services/environmental-indicators/greenhouse-gas-emissions.html
http://www.canada.ca/en/environment-climate-change/services/environmental-indicators/greenhouse-gas-emissions.html
http://www.canada.ca/en/environment-climate-change/services/environmental-indicators/solid-waste-diversion-disposal.html


ü Government of Canada (2024, June 21). Municipal solid waste management in Canada. 
https://www.canada.ca/en/environment-climate-change/services/managing-reducing-waste/municipal-
solid/environment.html

ü Kennedy, C., & Lindsey, R. (2015). What’s the difference between global warming and climate 
change. National Oceanic and Atmospheric Administration. Retrieved from the NOAA website: https://www. 
climate. gov/newsfeatures/climate-qa/whats-difference-between-global-warming-and-climatechange.

ü Keske, C. M., Mills, M., Godfrey, T., Tanguay, L., & Dicker, J. (2018). Waste management in remote rural 
communities across the Canadian North: Challenges and opportunities. Detritus, 2(1), 63.

ü National Aeronautics and Space Administration (2023). Graphic: Major Greenhouse Gas Sources, Lifespans, 
and Possible Added Heat. https://science.nasa.gov/resource/graphic-major-greenhouse-gas-sources-lifespans-
and-possible-added-heat/

ü Oceans North. (2021). Towards a waste-free Arctic. https://www.oceansnorth.org/wp-
content/uploads/2021/03/Towards-a-Waste-Free-Arctic.pdf 

ü Second Harvest (2024, November 15). New Report from Second Harvest Reveals Canada's $58 Billion Food 
Waste Problem. https://www.secondharvest.ca

ü United Nations (1992). United Nations Framework Convention On Climate Change. 
https://unfccc.int/resource/docs/convkp/conveng.pdf

ü Zagozewski, R., Judd-Henrey, I., Nilson, S., & Bharadwaj, L. (2011). Perspectives on past and present waste 
disposal practices: a community-based participatory research project in three Saskatchewan first nations 
communities. Environmental Health Insights, 5, EHI-S6974.

https://www.canada.ca/en/environment-climate-change/services/managing-reducing-waste/municipal-solid/environment.html
https://www.canada.ca/en/environment-climate-change/services/managing-reducing-waste/municipal-solid/environment.html
https://science.nasa.gov/resource/graphic-major-greenhouse-gas-sources-lifespans-and-possible-added-heat/
https://science.nasa.gov/resource/graphic-major-greenhouse-gas-sources-lifespans-and-possible-added-heat/
https://www.oceansnorth.org/wp-content/uploads/2021/03/Towards-a-Waste-Free-Arctic.pdf
https://www.oceansnorth.org/wp-content/uploads/2021/03/Towards-a-Waste-Free-Arctic.pdf
https://www.secondharvest.ca/
https://unfccc.int/resource/docs/convkp/conveng.pdf


Questions and Answers


