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Energy Modelling from Sustainability Solutions Group 

 

Figure 1: Population, Employment, Vehicles, and Households 

 

 

Figure 2: Total Energy - Total energy use decreases 35% between 2016 and 2050 as the Municipality 

implements actions, opportunities and measures in the Low Carbon Scenarios. 



 

 

Figure 3 Total Energy by Sector 

Industrial energy use from local small to medium industry account for half the energy used in the 

municipality (i.e. excludes the emissions from the Crofton mill as the federal government regulates and 

accounts for emissions of larger industrial emitters). Industrial energy use will decrease slightly with 

energy efficiency actions, even though industrial operations are expected to increase slightly over the 

next 30 years. 

As electric vehicle ownership increases, total transportation energy use decreases because EVs are 

energy efficient in comparison to internal combustion engines. 

Space and water heating energy demand decreases as electric heat pumps are installed, replacing 

natural gas heat and baseboard heaters. Heat pumps are at least 3 times more energy efficient than 

baseboard heaters. 

 

 



 

 

Figure 4: Total Energy by Fuel Type 

Gasoline and diesel demand all but disappear by 2050 as vehicles electrify.  Natural gas demand 

decreases significantly as heat pumps are installed in homes and businesses. 

Hydrogen (“green” sourced) and renewable natural gas (RNG, gas captured from biological material and 

solid and liquid waste decomposition) replace some natural gas demand post-2030. 

Overall, electricity decreases over time due to technological advancements in energy efficiency despite 

there being more homes with more space and water heating systems that utilize electricity. 

 

 
 

 

 

 

 

 

 

 



 
 

 

 

 

Modelled Greenhouse Gas Emissions for the Municipality of North Cowichan 
 

 

Figure 5: Total Emissions - Total emissions decrease 82% between 2016 and 2050 due to the 

implementation of actions, opportunities and measures in the proposed low-carbon scenario. 

 

Figure 6: Total Emissions by Sector 

Industrial emissions are decreased by half as energy efficiency measures are implemented and fossil 

fuel consuming processes are electrified.  Transportation emissions all but disappear as vehicles 

electrify over time.  Historic trends and forecasts for agricultural emissions suggest that no significant 



 
increase or reduction is likely. Such forecasts may change given significant changes in farming 

technology and provincial guidelines to agricultural producers. 

Commercial and residential buildings emissions all but disappear as the building stock is retrofitted for 

energy efficiency and transitions from fossil fuel energy to electricity. Fugitive emissions are the 

volumes of lost product during the distribution of natural gas, which is, itself, a powerful greenhouse 

gas. 

 

 

Figure 7: Total Emissions by Fuel Type 

A portion of natural gas use remains in 2050 in the industrial sector and some diesel remains in 2050 as 

heavy-duty vehicles are the last to electrify.  A small amount of emissions from the electricity grid 

remain in 2050 as some of the electricity imported into the province is generated from fossil fuel 

sources. “Non energy” emissions are those associated with agriculture (ex. crops, animals etc.). 

 



 
Figure 8: Energy in Buildings by Sector 

Energy use in buildings decreases 28% by 2050 due to the implementation of proposed low-carbon 

scenario actions, opportunities and measures.  Energy demand for space heating decreases significantly 

as homes are retrofit with energy efficient heat pumps. 

 

 

Figure 9: Energy Use in Buildings by Fuel Type 

Electricity use in buildings decreases even though the number of buildings increases.  This is due to the 

improved energy efficiency from insulation, window and door retrofits and switching heating systems 

to energy efficient heat pumps.  Natural gas use in buildings is phased out and hydrogen and renewable 

natural gas are introduced in some buildings as a natural gas alternative. 

 

Figure 10: Emissions in Buildings by Sector 



 
Emissions in buildings decrease 73% by 2050 due to the implementation of proposed low-carbon 

scenario actions, opportunities and measures. Industrial buildings account for 90% of emissions from 

the building stock in 2050. 

 

 

Figure 11: Emissions in Buildings by Fuel Type.   

The majority of emissions from buildings in 2050 are from natural gas use in the industrial sector. 

 

 

 

Figure 12: Energy in Transportation 

Grid electricity use for vehicle charging increases substantially over the next 30 years and gasoline use 

is almost eliminated as vehicles electrify.  Diesel use decreases as heavy-duty vehicles electrify over 



 
time but heavy-duty vehicle models are projected to electrify at a slower rate than personal vehicles 

which leaves some diesel use remaining in 2050.   

 

 

Figure 13: Emissions in Transportation 

Gasoline based emissions disappear and emissions from diesel use are also reduced as heavy-duty 

vehicles electrify.  Relative emissions from electricity use in vehicles increases due to the imported 

fossil fuel-generated electricity from out of Province. 



 

 

Figure 14: Emissions Reduction Wedges by Action 

Seven actions are responsible for 90% of emissions reductions: Electric vehicle adoption, industrial 

sector energy efficiency and fuel switching, Hydrogen replacement of natural gas, Municipal forest 

management for carbon sequestration (These are preliminary estimates and also assume that carbon 

credits are not sold for profit), renewable natural gas purchasing to replace natural gas, home energy 

efficiency retrofits and switching home space and water heating to heat pumps. 

 

 

 



 

 

Figure 15: Emissions Reduction Wedges by Action (Continued) 

Fifteen actions are responsible for the remaining 10% of total emissions reductions from actions not 

captured in Figure 14: Renewable natural gas generation from anaerobic digestion and waste water 

treatment processes, heat pumps (Non-Residential), retrofitting commercial buildings, implementation 

of district energy, electrifying water heaters, electrifying commercial vehicles, Increasing transit 

service use, retrofitting municipal buildings, electrifying transit, Increasing travel by active 

transportation, electrifying the Municipal fleet, installing solar photovoltaic systems on rooftops, 

changing the dwelling type mix (e.g. single family homes to multifamily buildings), reducing the energy 

intensity of buildings and increasing water pumping efficiency. 

  



 
 

Economic Modelling for the Municipality of North Cowichan 
 

*Assumptions used throughout the economic modelling utilize an interest rate of 3% and amortization 

period of 25 years.  The assumptions also incorporate the Federal Government of Canada’s December 

2020 direction on carbon pricing (Changing to $50 a tonne in 2022 then increasing $15 tonne each year 

to $170 a tonne by 2030.) 

 

 

Figure 16: Low-Carbon Scenario Investments and Returns 

Modelled investments and returns are compared to business as usual investments and returns. Figure 

16 illustrates what investments and returns would be incurred beyond the BAU scenario.  Total 

investments to implement LCS actions are above the horizontal axis.  It’s important to note that these 

investments are not borne solely via publicly funded taxes or the Municipality alone. Investment 

figures include those made by the Municipality, residents, businesses, etc. 

“Revenues” shown above are from renewable energy generation sales.  “Carbon” is the carbon taxes 

avoided due to fuel switching and energy efficiency actions.  Energy is the energy costs that are 

avoided by implementation of Low carbon scenario actions.  “Maintenance” is the operation and 

maintenance costs avoided due to buildings systems and electric vehicles that require less 

maintenance. 



 
 

 

 

 

 

Figure 17: Cumulative Investments and Returns of Proposed Actions 

Figure 17 shows the total investments and returns of the actions proposed under the low carbon 

scenarios.  Investments total $500 million whereas maintenance, energy, carbon tax and revenue 

savings are $130 million, $485 million, $145 Million and $13 million, respectively (Totalling $773 

Million).  The net savings from these investments are $273 million dollars. 

 



 

Figure 18: Investments by Sector 

The largest investments are in residential building energy efficiency retrofits, EV purchases (although 

collectively these realize returns after 2030 when price parity with gasoline vehicles is assumed to be 

reached), non-residential building energy efficiency retrofits, heat pump systems as well as industrial 

building retrofits and fuel switching. 

 

 

 

 

 

 

 



 

Figure 19: 

Employment  

As a result of the investments, local employment levels increase as actions are implemented. 

Employment is measured in person-years of employment created as the jobs created are not 

necessarily permanent, but in flux as the actions are implemented and eventually come to an end. 

Sectors with the largest employment gains are: Construction and trades for retrofitting homes, 

commercial, and industrial buildings, heat pump installers, active transportation infrastructure 

construction.  Some maintenance jobs are lost in the personal and commercial vehicles sectors as EVs 

require less servicing. 

In any year, the employment increase from low-carbon actions implementation is less than +2% of the 

projected labour force in that year. 



 

 

Figure 20: Marginal Abatement Cost Curve for Low Carbon Scenario Actions. 

A marginal abatement cost curve (MACC) is a visual representation of the amount and cost per tonne of 

emissions reduction. X-Axis is proportion of carbon sequestration for a given action. Y-Axis is the cost 

of a given action per tonne of emissions reduced (Above the bar costs money, below the bar saves 



 
money or avoids costs)*Note* Qualitative co-benefits not captured in graph but will be considered in 

future phases of the project. 

 

 


