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June 24, 2021 Terri-Lee Oleniuk 

Partner 
VIA ELECTRONIC DDS Dir: 403-260-9635 

terri-lee.oleniuk@blakes.com 

British Columbia Utilities Commission 
Suite 410, 900 Howe Street 
Vancouver, BC  V6Z 2N3 

Attention:   Patrick Wruck, Commission Secretary 

83862/709 

Re: British Columbia Hydro and Power Authority – Public Electric Vehicle Fast Charging Rate 
Application – Project No. 1599190 (“Proceeding”) 

  Redacted Confidential Intervener Evidence 

Dear Mr. Wruck: 

We act on behalf of Suncor Energy Inc. (“Suncor”) in connection to the above noted Proceeding. On 
June 4, 2021, the British Columbia Utilities Commission (“BCUC” or “Commission”) issued Order G-176-
21 establishing a regulatory timetable for the Proceeding.1 Please find enclosed herewith a redacted 
version of the Intervener Evidence submitted on behalf of Suncor.  

As noted in Suncor’s submissions on further process dated May 25, 2021, Suncor has invested capital 
to build a network of direct-current fast charger (“DCFC”) EV chargers through its Petro-Canada retail 
locations in British Columbia.2 In those submissions, Suncor requested the opportunity to file evidence 
regarding financial details of its DCFC EV charging operations. Suncor has redacted the following 
appendices from the Intervener Evidence to protect its commercially sensitive and confidential 
information: 

Appendix “F” Petro-Canada Langley DCFC EV Charging Station – BC Hydro Utility Invoices 

Appendix “G” Petro-Canada Langley DCFC EV Charging Station – No Load Power and Peak 
Power Assessment 

The information provided in the above-referenced appendices is commercially sensitive financial 
information considered by Suncor to be confidential. Disclosure of this information could reasonably be 
expected to cause substantial competitive harm and undue material financial loss to Suncor. 
Consequently, Suncor has taken steps to protect this information from disclosure and requests that the 
Commission direct confidential treatment of the above-referenced appendices pursuant to section 42 of 
the Administrative Tribunals Act3 and Part 4 of the BCUC Rules of Practice and Procedure.4 

1 Exhibit A-7, BCUC Order G-176-21, June 4, 2021. 
2 Exhibit C20-3, Suncor Submissions on Further Process, May 25, 2021. 
3 SBC 2004, c 45. 
4 BCUC Order G-15-19, British Columbia Utilities Commission Rules of Practice and Procedure, December 17, 2018. 
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Please note that due to file size restrictions for the BCUC e-filing system, Suncor’s submission has been 
separated into three (3) parts as follows: 

• Part I: Cover Letter, Suncor Intervener Evidence and Appendix “A”;  

• Part II: Appendices “B” and “C”: and  

• Part III: Appendices “D” through “J”. 

Should you have any questions or require any additional information, please do not hesitate to contact 
the undersigned. 

Sincerely, 

 

Terri-Lee Oleniuk 

cc. Chris Hustwick, GM Legal Affairs Downstream Canada, Suncor Energy 
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I. Summary of Issues 

1. Consistent with the objectives listed in Section 2 of the Clean Energy Act ("CEA")1 and applicable 
to the Greenhouse Gas Reduction (Clean Energy) Regulation (“GGRR”),2 Suncor supports a fair and 
competitive EV charging marketplace that encourages economic development and continued 
investment in EV infrastructure to ensure that EV drivers receive the best possible user experience 
at competitive prices. 
 

2. As owner of the Petro-Canada brand, Suncor has completed installation of twenty-two (22) EV 
fast charging stations at twelve (12) different locations in British Columbia (“BC”). Petro-Canada 
has operated an EV fast charging network in BC for upwards of a year and has gained experience 
in maintenance, capital costs, utility upgrade costs, monthly expenses (including utility and 
software costs), customer experience and revenue generation from the “on-the-go” EV charging 
market.3  
 

3. Based on this experience as a private operator, Suncor does not support the EV fast charging rate 
proposed by BC Hydro in the Application (the “Rate Proposal”) and has significant concerns 
relating to BC Hydro’s cost calculations and proposed rate structure, impacts on EV private sector 
charging operators, and the ultimate costs and risks for consumers and ratepayers. The evidence 
provided by Suncor in these submissions demonstrates the following:  

 

• the Rate Proposal is inconsistent with the findings and direction of the BCUC in 
its Phase Two Report into the Inquiry into the Regulation of Electric Vehicle 
Charging Service (“Phase Two Report”);4 

• the Rate Proposal prevents a fair and competitive market for EV fast charging in 
BC and will discourage continued private investment;  

• the cost calculations for energy and utilization provided by BC Hydro are flawed; 
and 

• the Rate Proposal is, in part, linked to outdated 50kW fast charging stations and 
does not take into consideration additional short-term and long-term costs to 
upgrade outdated equipment to accommodate newer EV technologies that 
already provide much higher and faster charging rates. 

4. Suncor’s evidence supports a finding by the BCUC that the Rate Proposal is unjust, unreasonable 
and contrary to section 59 of the Utilities Commission Act.5 For the reasons discussed below, 
Suncor respectfully submits that the BCUC can only approve a proposed rate that accounts for 
recovery of all BC Hydro’s forecasted EV-charging expenses from those EV users. 

 

 
1 SBC 2010, c 22. 
2 BC Reg 102/2012. 
3 See Exhibit C20-1, Suncor Request to Intervene, April 13, 2021. 
4 British Columbia Utilities Commission, An Inquiry into the Regulation of Electric Vehicle Charging Service – Phase 
Two Report, 24 June 2019. 
5 RSBC 1996, c 473. 

https://www.bcuc.com/Documents/Proceedings/2021/DOC_62266_C20-1-Suncor-Request-to-Intervene.pdf
https://www.ordersdecisions.bcuc.com/bcuc/decisions/en/item/419818/index.do?q=n+Inquiry+into+the+Regulation+of+Electric+Vehicle+Charging+Service+Phase+Two
https://www.ordersdecisions.bcuc.com/bcuc/decisions/en/item/419818/index.do?q=n+Inquiry+into+the+Regulation+of+Electric+Vehicle+Charging+Service+Phase+Two
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II. The Rate Proposal is Inconsistent with the Phase Two Report, CEA and GGRR 

5. The BCUC provided the following direction for consideration of private sector impacts in the Phase 
Two Report: 

Given the potential role of the private sector in the development of EVCS, we find it in 

the public interest to ensure that the playing field remains as level as possible. There is 

an opportunity for thoughtful regulation to ensure that non-exempt public utility 

investments don’t have the end effect of crowding out exempt utility investment. 

Accordingly, the Panel finds there is a role for regulatory oversight over non-exempt 

public utility EV charging infrastructure investment.6  

6. Notwithstanding this direction, the rates proposed by BC Hydro – at 21 cents per minute for 50kW 
charging stations, and 27 cents per minute for 100kW charging stations – do not maintain a level 
playing field for fast charging service operators. BC Hydro’s own evidence indicates that these 
rates will not allow them to recover their costs or earn a return on investment.7 In fact, the Rate 
Proposal would not allow private sector operators like Suncor to even recover the basic electricity 
charges billed to them by BC Hydro, without even contemplating recovery of other operational 
and maintenance expenses, capital or any return on investment.  As discussed in greater detail 
below, the demand charges categorized as “Large General Service” and assessed from BC Hydro 
constitutes over 80% of Suncor's basic utility costs for its operational EV charging stations. 
 

7. The fast charging EV market in BC is still in its infancy. As EV adoption levels increase over time, 
so too will the size of the EV charging market, creating opportunity for all investors in the EV 
charging marketplace. However, fair market rates based on commercially reasonable cost 
assumptions expected from any prudent private investor are necessary to achieve the ambitions 
of the CleanBC climate plan8 for greater EV adoption. 

 
8. A May 2021 study commissioned by the Province of BC entitled “British Columbia Public Light-

Duty Zero-Emission Vehicle Infrastructure Study”9 illustrates that BC public fast charging EV 
infrastructure has reached just 15% of what is projected to be required by 2040: 

 

[By] 2040, the number of EVs in B.C. will are [sic] estimated to need a total of 6,710 

fast charging ports (across 400 sites) to support the vehicle population anticipated by 

that time. As of September 2020, 455 ports of all fast-charging connector types 

(including Tesla) were operational in B.C., according to data provided by PlugShare to 

the Ministry of Energy, Mines and Low Carbon Innovation.10 

 
6 Phase Two Report, page 29. 
7 Exhibit B-1, BC Hydro Application, March 15, 2021, Section 4.1 Rate Design Approach, pages 25 to 28  
8 A copy of the CleanBC plan published by the BC Government is attached as Appendix “A” to these submissions 
and available online: 
https://blog.gov.bc.ca/app/uploads/sites/436/2019/02/CleanBC_Full_Report_Updated_Mar2019.pdf. 
9 A copy of the “British Columbia Public Light-Duty Zero-Emission Vehicle Infrastructure Study” (“ZEV Study”) dated 

May 2021 is attached as Appendix “B” to these submissions and available online: 
https://www2.gov.bc.ca/assets/gov/farming-natural-resources-and-industry/electricity-alternative-
energy/transportation/bc_public_ld_zev_infrastructure_study_final_20210505.pdf. 
10 ZEV Study, page 1. 

https://www.bcuc.com/Documents/Proceedings/2021/DOC_61620_B-1-BCH-EV-FC-Rate-Application.pdf
https://blog.gov.bc.ca/app/uploads/sites/436/2019/02/CleanBC_Full_Report_Updated_Mar2019.pdf
https://www2.gov.bc.ca/assets/gov/farming-natural-resources-and-industry/electricity-alternative-energy/transportation/bc_public_ld_zev_infrastructure_study_final_20210505.pdf
https://www2.gov.bc.ca/assets/gov/farming-natural-resources-and-industry/electricity-alternative-energy/transportation/bc_public_ld_zev_infrastructure_study_final_20210505.pdf
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9. Suncor is extremely concerned that the Rate Proposal will not contribute to the longer-term 
viability of attracting and retaining private investment in this early and nascent market, and could 
result in the stranding of existing investments already made by private investors in good faith to 
support climate action in BC through EV charging infrastructure.  In short, approving the Rate 
Proposal would eliminate the possibility of a “level playing field” discussed in the Phase Two 
Report and create a strong disincentive for the private sector to further invest in critical climate 
action infrastructure needed to meet carbon reduction targets.   
 

10. The Rate Proposal also unfairly, unnecessarily and inappropriately proposes to cross-subsidize the 
costs of its EV charging infrastructure by burdening all ratepayers to pay costs associated with 
infrastructure and services for the benefit of a demographic that currently constitutes only 9.4% 
of all drivers on the road.11 Financial markets remind us on a daily basis that capital is highly mobile 
and will flow to where there is an opportunity to earn a reasonable rate of return. EV charging 
rates that are insufficient to allow private sector operators to even recoup their BC Hydro energy 
charges will certainly not attract private investment. As a consequence, BC Hydro ratepayers will 
be shouldering the burden and risk of financing the EV charging infrastructure build out that is 
required to reach the province’s ambitious goal of increased EV sales penetration year over year 
until it reaches 100% by 2040.12  

 
11. According to Fleet Carma’s nation-wide EV charging study, 72% of all EV charging takes place 

either at home or the workplace, of which BC Hydro is already the sole supplier due to its natural 
monopoly.13  The remaining 28% of on-the-go fast charging is essential to eliminate range anxiety 
for EV drivers and is critical to accelerating EV adoption at levels needed to meet the goals of BC’s 
Zero Emission Vehicle Act14 to achieve 10% of light-duty vehicle sales by 2025, 30% by 2030 and 
100% by 2040.   Given the relatively low percentage of on-the-go charging that will occur, relative 
to its high importance when considering EV adoption, it is important to support all organizations 
that are willing to invest in solving the infrastructure issue in BC, and not disproportionately 
benefit BC Hydro by allowing cross-subsidization, particularly given that it already has the 
exclusive domain of at-home/at-work charging.  

 
12. As further directed by the BCUC in the Phase Two Report, BC Hydro has not put forward evidence 

to demonstrate that this is an appropriate level of risk for ratepayers to bear.15 BC Hydro has 
articulated through its responses to information requests that it does not have a sense for 
expected share of market for on-the-go charging, utilization expectations, or an expectation of 
profitability from EV charging stations. 16 BC Hydro’s expectation is to have ratepayers subsidize 
their unrecovered costs (including capital, maintenance, utility, software, support) related to EV 
charging investments. This does not create a “level playing field” where all public and privately 
funded EV charging station operators compete for customers through compelling and 

 
11 This figure was confirmed by the BC Government in a news release dated April 6, 2021 entitled “B.C eager to go 
electric: over 50,000 EVs on the road” (“EV Sales Report”), a copy of which is attached as Appendix “C” to these 
submissions and available online at: https://news.gov.bc.ca/releases/2021EMLI0024-000628.  
12 EV Sales Report; CleanBC Report at page 17; Zero Emission Vehicle Act, SBC 2019, c 29, section 7 (“ZEV Act”). 
13 See pages 6 to 8 of Fleetcarma’s “Charge the North: Summary Report” published in July 2019, a copy of which is 
attached as Appendix “D” to these submissions and available online at: https://www.fleetcarma.com/charge-the-
north-summary/ 
14 ZEV Act, section 7. 
15 Phase Two Report, pages 29 to 30. 
16 Exhibit B-5, BCH Responses to Intervener Information Requests No. 1, May 17, 2021, Responses 1.2.3, 1.4.0, 
1.6.1, and 1.6.2, PDF pages 633, 637, 640, and 641. 

https://news.gov.bc.ca/releases/2021EMLI0024-000628
https://can01.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwww.fleetcarma.com%2Fcharge-the-north-summary%2F&data=04%7C01%7Cedma%40suncor.com%7C356110f5e39444094fa608d934f4db51%7C1aa5106811a64bd286461fff31a30ffc%7C1%7C1%7C637599048519338251%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C3000&sdata=0dJNu9n2zzDuUyTCm02KSIxXxIdyTk1n0sKLC%2FAnkuc%3D&reserved=0
https://can01.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwww.fleetcarma.com%2Fcharge-the-north-summary%2F&data=04%7C01%7Cedma%40suncor.com%7C356110f5e39444094fa608d934f4db51%7C1aa5106811a64bd286461fff31a30ffc%7C1%7C1%7C637599048519338251%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C3000&sdata=0dJNu9n2zzDuUyTCm02KSIxXxIdyTk1n0sKLC%2FAnkuc%3D&reserved=0
https://www.bcuc.com/Documents/Proceedings/2021/DOC_62668_B-5-BCH-Responses-to-Interveners-IRs-No1.pdf
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competitively priced service offerings. This risk to ratepayers is also exacerbated by BC Hydro’s 
proposal to use outdated 50kW charging units, as discussed in greater detail below. 
 

13. In response to information requests from the BCUC concerning the operation of the CEA and 
section 5 of the GGRR and whether BC Hydro believes that the BCUC can direct BC Hydro to 
amortize costs only to its EV fast charging customers, BC Hydro claimed that the BCUC must 
ensure that “BC Hydro collects sufficient revenue in each fiscal year to enable it to recover its 
costs incurred with respect to its electric vehicle fast charging stations” without any 
qualification.17 However, the Government of BC has clearly stated that the GGRR was amended 
to include section 5 “[a]s a response to the British Columbia Utilities Commission’s (BCUC) findings 
from Phase 2 of the inquiry into the Regulation of Electric Vehicle Charging Service”.18 
Consequently, the BCUC’s direction concerning the need to ensure an even playing field and 
appropriate levels of risk for ratepayers should continue to apply as critical factors in BCUC’s 
consideration of the Rate Proposal. 
 

14. Based on Suncor’s experience as a private EV charging operator,  discussed in greater detail below, 
Suncor believes that the BCUC cannot ensure that BC Hydro’s EV charging rates will provide an 
even playing field for the private sector and pose an appropriate level of risk for ratepayers unless 
the proposed rate accounts for recovery of all of BC Hydro’s forecasted EV charging expenses from 
those EV users. 
 

III. The Rate Proposal prevents a fair and competitive EV charging marketplace that 
discourages economic development and continued private investment 

15. Under section 8 of the CEA, the BCUC must set rates that allow the public utility to collect 
sufficient revenue in each fiscal year to enable it to recover its costs incurred. However, BC Hydro 
acknowledges in its application that it will not be seeking cost recovery on anything other than 
utility costs, and instead proposes to cross-subsidize other expenses (such as software 
maintenance, capital costs, other operating costs) by recovering them from non-EV charging 
ratepayers.19 
 

16. The ability to spread unrecovered costs related to operation of an EV charging station for the 
benefit of 9.4% of EV drivers at the expense of all ratepayers (regardless of preference, EV 
adoption, or use of chargers) creates a cross-subsidy that only a monopoly utility like BC Hydro 
can benefit from. The proposed cross-subsidy creates unmitigable risk for private sector EV 
charging operators as they rely solely on income generated from the charger to operate and to 
approve continued investment. This results in an unjust and unreasonable rate.20 
 

17. As noted above and discussed in greater detail below, the demand charges categorized as “Large 
General Service” and assessed from BC Hydro constitutes over 80% of Suncor's basic utility costs 
for its operational EV charging stations. Based on current demand charges that fall into BC Hydro’s 
“Large General Service” category, the Rate Proposal would be crippling to the profitability of 

 
17 Exhibit B-4, BCH Responses to BCUC IR No. 1, May 17, 2021, Response 1.2.4, PDF pages 17 to 18. 
18 The summary of the GGRR on the Government of British Columbia website is attached as Appendix “E” to these 
submissions and available online at: https://www2.gov.bc.ca/gov/content/industry/electricity-alternative-
energy/transportation-energies/clean-transportation-policies-programs/greenhouse-gas-reduction-regulation  
19 Exhibit B-1, BC Hydro Application, March 15, 2021, Section 4.1 Rate Design Approach, pages 25 to 28. 
20 Pursuant to section 59 of the UCA. 

https://www.bcuc.com/Documents/Proceedings/2021/DOC_62666_B-4-BCH-Responses-to-BCUC-IR-No1.pdf
https://www2.gov.bc.ca/gov/content/industry/electricity-alternative-energy/transportation-energies/clean-transportation-policies-programs/greenhouse-gas-reduction-regulation
https://www2.gov.bc.ca/gov/content/industry/electricity-alternative-energy/transportation-energies/clean-transportation-policies-programs/greenhouse-gas-reduction-regulation
https://www.bcuc.com/Documents/Proceedings/2021/DOC_61620_B-1-BCH-EV-FC-Rate-Application.pdf
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private EV charging stations that, if forced to adopt a competitive charging rate to that proposed 
by BC Hydro, would not even be able to recoup their BC Hydro utility charges, before considering 
maintenance, software, support, and capital recovery. Consequently, there would no longer be 
any incentive for private investment in EV charging infrastructure in BC. 
 

18. In addition to impacts on private sector investment, the process required for BC Hydro to set and 
change rate structures will disrupt natural market dynamics under which fair competition would 
settle on an appropriate market price for competitive EV charging services.   

 
IV. BC Hydro’s cost calculations for energy and utilization are flawed 

19. As noted above, BC Hydro’s application acknowledges that BC Hydro is not seeking to recover 
costs on expenses outside their utility cost (for example software, maintenance, capital costs, 
other operating costs), and instead will be seeking rates that are sufficient to account for the cost 
of electricity.21 Suncor has reviewed the data and calculations in support of the Rate Proposal, 
and believes the calculations to be flawed on the basis of Suncor’s own experience as a private EV 
charging station operator. 

 
20. In support of this position and in accordance with section 42 of the Administrative Tribunals Act22 

and Part 4 of the BCUC Rules of Practice and Procedure,23 Suncor has provided the following 
appendices containing commercially sensitive and confidential information and requested that 
the BCUC direct such information to be treated confidentially in the course of these proceedings: 
 

Appendix “F” Petro-Canada Langley DCFC EV Charging Station – BC Hydro Utility Invoices 

Appendix “G” Petro-Canada Langley DCFC EV Charging Station – No Load Power and Peak Power 
Assessment 

 

21. This information includes BC Hydro utility invoices, as well as data concerning no load power, 
utilization rates and peak demand assessment relating to Suncor’s operation of the Petro-Canada 
direct-current fast charger (“DCFC”) EV charging station located in Langley, BC (“Langley Station”), 
which is an EV charging station that operates on a separate and dedicated meter. 
 

22. In Suncor’s experience, the information and data collected from the Langley Station is a fair 
representation of a typical Suncor EV charging site located in BC. This evidence demonstrates that: 

 

• the demand charges categorized as “Large General Service” and assessed from BC Hydro 

constitutes over 80% of Suncor's basic utility costs as compared to other electricity 
charges, energy charges, power factors and taxes;24 and  

• not all energy consumed at an EV charging site is billed to an EV driver – the power draw 
related to power towers and charging equipment can be up to 2-4x the electricity actually 

 
21 Exhibit B-1, BC Hydro Application, March 15, 2021, Section 4.1 Rate Design Approach, pages 25 to 28. 
22 SBC 2004, c 45. 
23 BCUC Order G-15-19, British Columbia Utilities Commission Rules of Practice and Procedure, December 17, 2018. 
24 See demand charges identified in BC Hydro utility invoices included in Appendix “F”.  

https://www.bcuc.com/Documents/Proceedings/2021/DOC_61620_B-1-BCH-EV-FC-Rate-Application.pdf
https://www.bcuc.com/Documents/Participant-Info/G-15-19_BCUC_Rules_of_Practice_and_Procedure.pdf
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sold to a consumer – this is not specifically identified or adequately considered in BC 
Hydro’s utility cost recovery calculations.25  

23. In Suncor’s experience as a EV charging station operator, it has found that the standby power to 
keep the EV charging stations energized and ready to connect to a customer’s EV will not be 
recovered within the Rate Proposal. To assist the BCUC in considering this issue, a specific example 
or scenario-based assessment based on the Langley Station data is provided in Figure 1 below and 
considered to be representative of Suncor’s other EV charging sites throughout BC.  

24. Applying a similar energy loss profile to BC Hydro’s cost recovery calculations, the Rate Proposal 
will not recover electricity costs (before maintenance, capital, software, etc.), as demonstrated in 
Figure 1 below. 

Figure 1: BC Hydro proposed utilization scenarios (accounting for potential energy loss through stand-
by operations) 

  
3.7% utilization scenario @ 
50kW  

5.5% utilization scenario @ 
100kW  

Demand charge   per 4.2 Cost Recovery Calculations $5.39 $5.39 

Energy charge  per 4.2 Cost Recovery Calculations $0.0963 $0.0963 

      

Peak Energy (monthly)  50 100 

Energy per session (monthly) per 4.2 Cost Recovery 
Calculations 13.1 13.1 

Number of session (monthly) per 4.2 Cost Recovery 
Calculations 57.0 84.0 

      

Anticipated no load power from operations  50.4 108.0 

Energy (sold)  746.7 1100.4 

Total energy (month)  797.1 1208.4 

      

Energy cost by demand (sold to customer)  $71.91 $105.97 

Peak cost (50kW x $5.39) (100kW x $5.39)  $269.50 $539.00 

Energy cost (operations) (~2x sold energy)  $4.85 $10.40 

      

Total month  $346.26 $655.37 

Cost per charge  $6.07 $7.80 

      

Time per charge per 4.2 Cost Recovery Calculations 28.6 28.6 

Per minute rate (proposed) $0.21 $0.27 

Total revenue (from charging) $342.34 $648.65 

Earn per charge  $6.01 $7.72 

Profit/Loss (per transaction)  (-$0.07) (-$0.08) 

 

 
25 See detailed spreadsheet capturing the “No Load Power and Peak Power Assessment” provided in Appendix “G” 
demonstrating variation between billed and sold electricity per operations. 
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25. Based on the above scenario, when considering power loss through on-going operations, Suncor’s 
evidence is that BC Hydro will not be able to recover its electricity costs (excluding maintenance, 
capital, and other operating costs) with a 21 cent per minute rate structure for 50kW charging 
stations, or with a 27 cent per minute rate structure for 100kW charging stations based on their 
own Cost Recovery Calculations provided in section 4.2 of the application.26 
 

A. Peak demand charges (medium and large general service) 
 

26. Per Suncor’s evidence relating to EV charging costs as compared to profitability and the role of 
peak demand on driving unsustainable cost structure for DCFC EV charging stations, Suncor would 
point to Hydro Quebec’s decisions to remove peak demand pricing related to EV chargers.27 This 
action should be taken by BC Hydro in order to support growth in EV charging infrastructure, 
maintain affordability for EV drivers, provide a greater potential for reasonable profitability 
without impacting early adoption of EV drivers, and stimulate greater investment from private 
companies such as Suncor.  Such an initiative is needed to ensure that BC’s Clean BC climate plan 
will be achieved. 

 
27. Suncor also notes that BC Hydro has created a special rate that removes demand charges, called 

“Demand Transition Rates” found in the “Fleet Electrification Rates”28 section of BC Hydro’s 
electricity rates website available for fleets converting to Electric. These are not currently 
available to public charging despite being a significant cost driver, and barrier to advancing BC’s 
public charging infrastructure needed to advance the adoption of electric vehicles. BC Hydro’s 
website states, “These rates are designed to encourage and support customers who are preparing 
for a future with electric vehicles (EVs). Adding electric vehicles to a fleet can reduce fossil fuel 
use and emissions, support meeting greenhouse gas emission reduction targets, and add to the 
overall energy efficiency.”  
 

28. Suncor notes that this special rate was designed to specifically address the demand charge 
consequence of short duration, high-load charging interactions by EV fleet customers. BC Hydro’s 
special rate selectively supports a very small percentage of the overall GHG Emissions by 
transportation mode, including school buses, urban transit, and inter-city buses, which in 2018 
accounted for only 0.4 Mt/CO2e vs. a total addressable market potential of 28.6 Mt/CO2e.29  
Investments by independent EV charging operators, with installed equipment capable of 
addressing the other 28.6 Mt/CO2e, are subject to the exorbitant demand charges assessed by 
BC Hydro as outlined in Suncor’s Langley Site data discussed in paragraphs 19 to 25 above. Suncor 
believes that this data is reliable and representative of its EV charging stations throughout BC 
based on its practice to install separate electrical meters at each of its EV charging sites.  

 
26 Exhibit B-1, BC Hydro Application, March 15, 2021, Section 4.2 Cost Recovery Calculations, pages 28 to 33. 
27 A copy of eligibility criteria for Hydro Quebec’s “Rate BR for charging stations” is provided in Appendix “H” and 
available online: https://www.hydroquebec.com/business/customer-space/rates/rate-br-experimental-rate-fast-
charge-stations.html  
28 A copy of BC Hydro’s published Fleet Electrification Rates is attached as Appendix “I” to these submissions and 
available online: https://app.bchydro.com/accounts-billing/rates-energy-use/electricity-rates/fleet-electrification-
rates.html  
29Transportation Sector statistics for British Columbia and Territories are published as “Table 8: GHG Emissions by 
Transportation Mode” for years 2000, 2017 and 2018, a copy of which is attached as Appendix “J” and available 
online: 
https://oee.nrcan.gc.ca/corporate/statistics/neud/dpa/showTable.cfm?type=CP&sector=tran&juris=bct&rn=8&pa
ge=0  

https://www.bcuc.com/Documents/Proceedings/2021/DOC_61620_B-1-BCH-EV-FC-Rate-Application.pdf
https://www.hydroquebec.com/business/customer-space/rates/rate-br-experimental-rate-fast-charge-stations.html
https://www.hydroquebec.com/business/customer-space/rates/rate-br-experimental-rate-fast-charge-stations.html
https://app.bchydro.com/accounts-billing/rates-energy-use/electricity-rates/fleet-electrification-rates.html
https://app.bchydro.com/accounts-billing/rates-energy-use/electricity-rates/fleet-electrification-rates.html
https://oee.nrcan.gc.ca/corporate/statistics/neud/dpa/showTable.cfm?type=CP&sector=tran&juris=bct&rn=8&page=0
https://oee.nrcan.gc.ca/corporate/statistics/neud/dpa/showTable.cfm?type=CP&sector=tran&juris=bct&rn=8&page=0
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29. Suncor notes that this demand charge subsidy would achieve greater results targeting light-duty 
passenger vehicles and trucks, by supporting public EV charging infrastructure that fall into the 
large general service category. Further details of the “Demand Transition Rate” published on BC 
Hydro’s Electricity Rates website are outlined below: 

 

• The Demand Transition Rate is available from April 1, 2020 through March 31, 2032 and 
the Overnight Rate is an on-going rate available starting April 1, 2021; 

• The Demand Transition Rate is available for eligible customers who cannot charge their 
fleet overnight at the depot and require in-route charging during fleet operating hours; 

• Customers must have an annual maximum demand of at least 150 kW and service must 
be provided by separate meters. They receive service under rate schedules 1650, 1651, 
1652, or 1653 of the Electric Tariff; 

• To reduce the impact of high demand charges due to short-duration, high-load charging 
during the EV fleet ramp up period, the Demand Transition Rate eliminates any form of a 
Demand Charge for the first six years from April 1, 2020 to March 31, 2026. Over the 
subsequent six years, from April 1, 2026 to March 31, 2032, as customers continue to 
grow their electric fleet, an escalating Demand Charge will be phased in; and 

• On April 1, 2032, the Demand Transition Rate, Demand Charge and Energy Charge will be 
the same as those for the Large General Service Rate. Therefore, customers will be 
transitioned to the Large General Service Rate.30 

V. BC Hydro proposes to use outdated 50kW units with costs borne by ratepayers 

30. The proposed deployment of single 50 kW charging stations based on BC Hydro’s proposed rate 
is an ineffective and inefficient use of ratepayer capital. Suncor believes that these chargers will 
prematurely require additional future investment for upgrades and re-assessment of power 
requirements well before the end of the charging station’s useful life. 

 
31. For several years now, automotive manufacturers have moved away from the limitations of first 

generation EV’s which could only support 50kW charging (if they were able to at all). Newer 
vehicles can accept a charge rate as high as 270kW while still supporting legacy first generation 
EVs. Battery size has increased significantly since EVs were first introduced to the market and fast 
EV charging station operators have been progressively innovating to deliver higher outputs to 
match.  Some EVs are now capable of charged rates up to 350kW. This highlights the consumer’s 
desire for increasingly faster charging capability in the public on-the-go EV charging marketplace 
in order to reach the same level of convenience and time as compared with refueling an internal 
combustion engine vehicle. 
 

32. Suncor provides the comparison charts in Figures 2 to 8 below to demonstrate that a large portion 
of electric vehicles can charge at rates above 50 kW.31 The below examples demonstrate a range 
of older and newer EV models and the sustained state-of-charge a customer can expect from a 

 
30 See the copy of BC Hydro’s website provided in Appendix “I”. 
31 The charts provided in Figures 2 to 8 are published on the Fastned website and available online: 
https://support.fastned.nl/hc/en-gb/sections/115000180588-Vehicles-charging-tips 

https://support.fastned.nl/hc/en-gb/sections/115000180588-Vehicles-charging-tips
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charging system. Based on this information, it is evident that the existing on-the-road fleet of EV’s 
are capable of a rate of charge well beyond what is proposed by BC Hydro’s EV Charging network.  

 
Figure 2: Nissan Leaf Charging Arc 

 
Figure 3: VW e-Golf Charging Arc 
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Figure 4: Hyundai Ioniq Charging Arc 

 
Figure 5: Audi e-tron Quattro 55 Charging Arc 
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Figure 6: VW ID3 Charging Arc 

 
Figure 7: Tesla Model 3 Charging Arc 

 
 
 
 
 

Volkswagen ID.3 Pro 

- 150+ kW charger 50 kW charger 

120 

100 

~ 
80 

.,, 
~ 
-0 
Cl) 
Cl) 60 
C. 

"' Cl) 
C) 

co 
..c:: 
(.) 

40 

20 

0 
0 20 40 60 80 100 

Battery % (SoC) 

Tesla Model 3 Long Range 

300 kW charger - 175 kW charger - 50 kW charger 

200 

175 -

150 

3' .,, 125 
<: = "O ., ., 
a. 

100 

"' ., 
!:' 
ro 

..c:: 
75 

(.) 

so 

25 

0 
0 20 100 

Battery% (SoC) 



- 14 - 

31527533.2 

Figure 8: Jaguar I-PACE Charging Arc 
 

 
33. Suncor also notes that the trend toward increased rates of charge is expected to continue as more 

OEMs release models with >100kW peak charging capability. The chart provided in Figure 9  (see 
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increased range are now equipped with higher charge rates reducing otherwise longer charging 
times.  Global battery electric vehicle average range reached 340 km or 212 miles in 2020, which 
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Figure 9: Electric car model average range 

 

Source: IEA 2021 Global EV Outlook 

VI. Conclusion 

34. The BCUC’s direction in the Phase Two Report was clear:  

• there must be an even playing field for private sector investment in EV charging 
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• investments proposed by public utilities in this sphere must pose an appropriate level of 
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35. If approved by the BCUC, the Rate Proposal put forward by BC Hydro would eliminate the 
possibility of achieving either of these goals. In particular, Suncor’s evidence demonstrates the 
following: 

• based on representative data concerning utility costs, utilization rates and peak demand 
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• if private sector operators of EV charging stations are unable to recover their basic utility 
costs because they are forced to adopt rates that are competitive with the Rate Proposal, 
there will no longer be any incentive for private investment in EV charging infrastructure 
in BC; and  

• the Rate Proposal is, in part, linked to outdated 50kW fast charging stations that will 
require short-term and long-term costs for upgrading and is therefore an ineffective and 
inefficient use of capital that will be cross-subsidized by all ratepayers. 

36. The evidence provided in these submissions demonstrates that the Rate Proposal put forward by 
BC Hydro is inconsistent with the spirit and intent of the Phase Two Report, CEA, and GGRR and 
contrary to section 59 of the UCA. In this regard, Suncor submits that the BCUC can only approve 
a proposed rate that accounts for recovery of all BC Hydro’s forecasted EV-charging expenses 
from those EV users in order to ensure an even playing field with private sector investors and an 
appropriate level of risk for ratepayers. 
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MESSAGE FROM THE PREMIER
There’s nothing more important than taking care of the place we call home.

No matter where you live, no matter your age or background, you want a good life 
and a secure future in the community you’ve chosen to live and work in. For today, 
and for your kids and grandkids tomorrow.

That’s why we are bringing forward our CleanBC plan.

It’s a plan about climate and science, actions and targets. But ultimately, CleanBC is 
about putting our province on the path to a cleaner, better future – with a low-
carbon economy that creates opportunities for all while protecting our clean air, land 
and water.

The roots and inspiration for this plan are many. It acknowledges the 
accomplishments of Premier Gordon Campbell’s government a decade ago in 
making B.C. a leader in reducing greenhouse gas emissions. It reflects the global 
commitment established three years ago in Paris to save our planet’s future by acting 
on climate change now. But ultimately,  CleanBC is inspired by the aspirations of the 
people of British Columbia, who work hard every day to help build our province and 
who ask for nothing more than a secure, sustainable future.

CleanBC directly addresses the challenges before us. 

It holds that by working together, we can meet the increasing demand for an economy that is productive and 
forward-looking, while reducing pollution and protecting our climate. With the right path forward, business, 
industry, Indigenous peoples, workers and communities can come together to unlock B.C.’s full economic potential 
in a world that’s beginning to embrace urgent climate action and eager for low-carbon products, services, and 
energy inputs.

It argues that transitioning to a low-polluting economy will deliver more and higher-value jobs for British 
Columbians in resource industries, the service economy, and in emerging and growing sectors. By positioning B.C. 
as a low-carbon leader, we will attract increased and new investment from around the globe – opening the door 
to more opportunities for people and companies, large and small, throughout our province.

Finally, CleanBC embraces all that makes British Columbia special – the nature, the people, the spirit of community – 
and demands we do more to protect it from the dangers posed by climate change. The unprecedented droughts, 
wildfires and floods we’ve seen in recent years must serve as notice. Our obligation to this province must be to 
improve how we live, work and commute – moving forward on a path that makes clean, renewable energy and 
pollution reduction the norm.

CleanBC is an outcome of the contribution of many, in particular the Climate Solutions and Clean Growth Advisory 
Council, convened by Minister George Heyman to provide strategic advice to government on climate action and 
low-carbon economic growth. I’m proud also that we have developed this plan in concert with our partners in the 
B.C. Green Caucus, who work tirelessly to bring forward the voices of so many British Columbians who care deeply 
about our province’s future.

This plan is now public. Let the dialogue and solutions begin. And let’s work together to build a better B.C. 
for everyone.

Honourable John Horgan
Premier of British Columbia

cleanBC 
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Climate change will challenge our economy, environment, and communities. Yet, in every challenge 
lies opportunity. CleanBC offers a pathway that will enable our province to seize opportunities for 
innovation and growth.

By coming together to enact this plan, we are charting a path that will advance a high quality of life 
for British Columbians well into the future. The work is just beginning, but for the first time in many 
years it is looking promising.

Dr. Andrew Weaver
Leader, B.C. Green Caucus; MLA – Oak Bay-Gordon Head

The CleanBC plan sets our province on a cleaner path over the next decade and beyond, reducing 
climate pollution and making cleaner solutions more convenient, available and affordable for 
British Columbians.

Within a global commitment to address climate change, B.C. must do its part by changing how we 
power our province, manage our waste, and protect our air, land and water. The change we need to 
make is already underway, as we move towards a cleaner, healthier and more sustainable future for 
ourselves and our children.

Honourable George Heyman
Minister of Environment and Climate Change Strategy

B.C. is a leader in generating clean, renewable energy. With CleanBC, we will use our abundant 
carbon-free electricity to power our province’s future. 

Working together, we can create a future defined by cleaner energy, reduced pollution, and new 
opportunities and jobs for all British Columbians.

Honourable Michelle Mungall
Minister of Energy, Mines and Petroleum Resources

British Columbia will be a leading global destination for industry planning to drive low-carbon 
economic growth and opportunities.

Putting British Columbia on the world stage as a leader in clean energy, products and services will 
open doors to new investment in established companies and start-ups alike: delivering more good-
paying jobs for British Columbians.

Honourable Bruce Ralston
Minister of Jobs, Trade and Technology

- deblBC 
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EXECUTIVE SUMMARY

CleanBC is a pathway to a more prosperous, balanced, and sustainable future. 
Over the next decade and beyond, we must grow the use of clean and renewable 
energy in how we get around, heat our homes, and fuel our industry – making 
things better and more affordable for people. Our work is already underway, and 
we are making the most of it to benefit people and communities everywhere – 
from rural and remote B.C. to Indigenous communities and our growing 
urban centres.

Along with our actions to reduce greenhouse gas (GHG) emissions, CleanBC provides an effective 
blueprint to build our economy. Rising to meet the global challenge of climate change is an opportunity 
for British Columbia to mobilize our skilled workers, natural resources, and booming technology sector 
to reduce climate pollution and create good jobs and economic opportunities across B.C. The same 
innovations that reduce our emissions and improve our quality of life can drive economic growth and 
help businesses succeed in the global market for clean energy, technologies, products and expertise.

CleanBC describes how, together, we can make things more efficient, use less energy and waste less, 
while making sure that the energy we use is the cleanest possible and to the greatest extent possible 
made-in-B.C.

Our strategy reduces GHG emissions by shifting away from fossil fuels and towards clean and renewable 
energy. We first focus on some of the sectors that most affect our daily lives:

 ¡ For transportation – with cleaner fuels, cleaner vehicles and more support for measures that get 
people out of their cars

 ¡ For the buildings where we live and work – raising our standards for new construction and 
encouraging energy-saving improvements in existing homes and workplaces

 ¡ By reducing emissions from organic waste and diverting it from landfills

 ¡ By reducing emissions from industry with targeted incentives

 ¡ By working with employers, Indigenous communities, labour groups and others to make sure 
people throughout B.C. can get the skills they need for the jobs of the future

Making these changes cannot leave anyone behind. Switching to cleaner energy needs to be affordable 
for people across B.C. That’s why we are helping with the upfront costs that come with home 
improvements, using cleaner energy, and zero-emission vehicles – giving people more affordable 
choices to save energy over the long run.

The full scope of actions envisioned in CleanBC – on the part of citizens, industry and business, and local 
and provincial government – will accomplish our 2030 GHG reduction goals. This plan describes specific 
reductions from the first set of actions totaling more than 75 per cent. Over the next 18 to 24 months 
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we will identify additional reductions across more sectors of our economy with the strong potential to 
exceed the remaining 25 per cent of our 2030 goals. These include:

 ¡ cleaner public transportation,

 ¡ cleaner and more efficient technology,

 ¡ the introduction of new clean energy options,

 ¡ reducing and making better use of waste,

 ¡ significantly increasing industrial electrification,

 ¡ reducing emissions from forestry, land use and agriculture, and

 ¡ improving community design and services.

As each new initiative is developed we will put it into action, so we are not waiting to get good ideas 
underway. We want to hear from the public and will be seeking input in the next year on initiatives that 
get us to our climate goals. Together, in collaboration with Indigenous peoples, we will work to build 
more resilient communities, where everyone benefits from a cleaner future.
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What’s in this plan:
 ¡ Our goal is to make every new building constructed in B.C. “net-zero energy ready” by 2032. 

Along the way we’re requiring new buildings to be more efficient, and ramping up funding for 
renovations and energy retrofits to our existing homes and offices, including $400 million to 
support retrofits and upgrades for B.C.’s stock of publicly funded housing.

 ¡ We’re speeding up the switch to cleaner fuels at the gas pump – with further reductions to the 
carbon intensity of our transportation fuels.

 ¡ Just over 20 years from now, every new car sold in B.C. will be a zero-emission vehicle. We are 
helping people to afford cleaner cars and save money on fuel with incentive programs, and 
making it easier to charge or fuel them.

 ¡ We’re giving people the skills they need, making sure that British Columbians can lead the 
clean transition.

 ¡ We’re reducing residential and industrial organic waste and turning it into a clean resource.

 ¡ We’re helping industry lower their emissions and reduce their pollution.

These initiatives won’t just protect our environment and clean our air – they will help create new 
economic opportunities for people and spur innovation to grow our world–leading technology and 
clean energy sectors.

Together, we can rise to the challenge of global climate change and build a better life for people in 
this province.

cleanBC 
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KEY ACTIONS

Cleaner Transportation
Bring down the price 
of clean vehicles 

Just over 20 years from now, every new car will be a zero-emission 
vehicle (ZEV) with phased-in increases to the ZEV standard

1.3

Help people to afford cleaner cars and save money on gasoline bills 
with ZEV incentives

0.3

Make it easier to charge or fuel a ZEV

Speed up the switch 
to cleaner fuels 

Make our fuel cleaner by increasing the low carbon fuel standard 
to 20% by 2030 and increasing the production of renewable 
transportation fuels

4.0

Make vehicles run cleaner by increasing tailpipe emissions standards 
for vehicles sold after 2025

0.4

GHG Mt reduced by 2030 6.0

Improve where we live and work
Better buildings Make every building more efficient by improving the Building Code 

and increasing efficiency standards

0.5Support for better 
buildings

Incentives to make homes more energy-efficient and heat pumps 
more affordable

Upgrade public housing to make it more comfortable and energy-
efficient

Make residential natural gas consumption cleaner by putting in place 
a minimum requirement of 15% to come from renewable gas

1.5

Support for 
communities

Help remote communities reduce dependence on diesel and support 
public infrastructure efficiency upgrades and fuel switching to 
biofuels with the CleanBC communities fund

GHG Mt reduced by 2030 2.0

cleanBC 
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Cleaner Industry
Ramp up the CleanBC 
program for industry

Direct a portion of B.C.’s carbon tax paid by industry into incentives 
for cleaner operations

2.5

Improve air quality by 
cutting air pollution

Clean up air pollution in the lower mainland with a pilot project to 
test options to switch 1,700 freight trucks to cleaner or zero-emission 
fuel

Reduce methane 
emissions from natural 
gas development

Reduce methane emissions from upstream oil and gas operations 
by 45%

0.9

Industrial electrification Provide clean electricity to planned natural gas production in the 
Peace region

2.2

Increase access to clean electricity for large operations with new 
transmission lines and interconnectivity to existing lines

1.3

Carbon capture 
and storage

Ensure a regulatory framework for safe and effective underground 
CO₂ storage and direct air capture

0.6

Cleaner fuels for industry Make industrial natural gas consumption cleaner with a minimum 
15% to come from renewable gas

0.9

GHG Mt reduced by 2030 8.4

Reduce emissions from waste
Reduce waste and turn 
it into a clean resource

Help communities to achieve 95% organic waste diversion for 
agricultural, industrial, and municipal waste – including systems in 
place to capture 75% of landfill gas

0.7

Waste less and make better use of it across all sectors of our economy, 
like forestry, agriculture, and residential areas, including renewing the 
B.C. Bioenergy Strategy and building out the bioenergy and biofuels 
cluster

GHG Mt reduced by 2030 0.7

Continue the successful carbon pricing framework, with rebates for low and middle income 
British Columbians and support for clean investments 1.8

TOTAL GHG Mt reduced by 2030 
The legislated target for 2030 is a reduction of 25.4 Mt GHG from a 2007 baseline

18.9

* Policy line items represent individual reduction potential estimates. Subtotals and totals are derived from combined modeling 

and may be lower than the sum of policies because of policy interactions (two policies contribute to the same reduction)
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ELECTRIFICATION: BY THE NUMBERS

We need to use more clean B.C. energy to meet our climate targets. This means reducing fossil-fuel 
consumption, increasing new biofuel consumption, and shifting to using more clean B.C. electricity. 
Specifically, by 2030, the policies in this strategy will require an additional 4,000 gigawatt-hours of electricity 
over and above currently projected demand growth to electrify key segments of our economy. This is 
equivalent to increasing BC Hydro’s current system-wide capacity by about 8 per cent, or about the demand 
of the City of Vancouver. We can meet this increased electricity use with existing and planned projects that 
harness B.C.’s vast wealth of clean, renewable power. Meeting our targets beyond 2030 will require substantial 
additional volumes of new clean electricity to further electrify transportation, industry, and buildings. In 
2019, BC Hydro will undertake a transformational review that addresses changing energy markets, new utility 
models and emerging technologies to deliver on CleanBC’s longer-term electrification goals.
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 1  INTRODUCTION: 
POWERING OUR FUTURE

Our CleanBC plan protects what we care about and invests in steps that will make 
life more affordable, healthier and more comfortable, while creating a stronger 
economy and good jobs for the people of this province.

From fossil fuels to clean energy
Our lives and our economy are growing more and more reliant on energy. Thanks largely to the legacy 
of BC Hydro, we are already a clean-energy powerhouse. Almost all the electricity we produce is from 
clean and renewable resources. But when it comes to the energy we consume in our buildings, cars and 
industrial operations – nearly three quarters of the energy used across our economy still comes from 
fossil fuels.

To meet our goals we must increase our use of cleaner energy, especially electricity, in our lives and in 
key sectors of our economy – shifting away from our reliance on fossil fuels for transportation, industry, 
and housing. Together, we can make these sectors more efficient, so we use less energy and waste less, 
and make sure the energy we do use is the cleanest possible. People will benefit with more comfortable 
buildings, cleaner air, and more transportation options.

We’re working towards a future where clean energy powers our homes, businesses and vehicles; where 
we use energy more efficiently; where more and more people have the skills and jobs of the future; 
where our natural resource industries have the smallest possible environmental footprint; where we work 
in full partnership with Indigenous peoples; where we use our position as a clean energy leader to grow 
our innovative technology sector; where we export our expertise and products to make a difference in 
the lives of hundreds of millions; and where we all enjoy cleaner air and a healthier natural environment.

Focusing on affordability
The move to more clean energy must be fair and affordable. We are focused on lowering energy use and 
making it easier to heat and power our buildings – and helping with those upfront costs. As we bring 
more and more zero-emission vehicles onto the market, we will expand incentives to make them more 
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CLEANBC: RENEWING OUR COMMITMENT TO CLIMATE ACTION

2008: B.C. gets a head start on climate action, introducing North America’s first comprehensive price on 
carbon along with a wide-ranging climate action plan supported by legislated GHG reduction targets; 
the Province, UBCM, and local governments sign the BC Climate Action Charter that commits them to 
take action on climate change.

2009: B.C. introduces Renewable and Low Carbon Fuel Requirements to spur the supply of cleaner fuels.

2010: The B.C. Clean Energy Act requires at least 93 per cent of our electricity to be generated from clean or 
renewable sources (BC Hydro has since achieved 98 per cent); all B.C. public-sector organizations achieve 
carbon neutrality.

2011: The Province launches the Clean Energy Vehicle (CEV) program; the First Nations Clean Energy 
Business Fund is also launched.

2012: B.C. meets its first interim target, reducing province-wide GHG emissions to six per cent below 2007 
levels (though emissions began to rise again in later years).

2015: B.C. has seen decoupling of GHG emissions from economic and population growth. Between 2007 
and 2015, our net greenhouse gas emissions declined by 4.7 per cent; at the same time, our GDP grew by 
16 per cent – proving that climate solutions and clean growth can go hand in hand.

2016: B.C. and its partners in the Pacific Coast Collaborative – Washington, Oregon and California – sign the 
Pacific Coast Climate Leadership Action Plan.

2017: The BC Energy Step Code is introduced, providing a voluntary path to achieving net-zero energy 
ready buildings; the BC Indigenous Clean Energy Initiative is launched.

2018: B.C.’s price on carbon is increased for the first time since 2012 to $35 per tonne, and set to increase 
by $5 per tonne per year until it reaches $50 per tonne in 2021; new revenues from B.C.’s carbon tax 
are dedicated to supporting measures that drive down GHG emissions and make life more affordable 
for British Columbians; new climate targets are legislated under the Climate Change Accountability Act; 
the Climate Solutions and Clean Growth Advisory Council is established to provide strategy advice on 
climate action and clean economic growth; the Province works with people to develop CleanBC, a long 
term strategy to meet our climate targets while building a stronger, more sustainable economy.

British Columbia has more than a decade of experience in driving down greenhouse gas emissions. During 
that time, we’ve seen our economy grow even as emissions have declined. We’ve expanded the climate 
action tax credit for low-income British Columbians. We’ve spurred the growth of a cutting-edge technology 
sector, renewed commitment from business and industry to building a cleaner B.C. brand, and further 
developed our clean B.C. energy resources, from electricity to biofuels to hydrogen fuel cells. These are 
strengths we can build on.

cleanBC 
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affordable while also expanding public transit. These should be accessible to people across this province. 
Our targeted incentives will be in place to help people make the switch to cleaner choices until these 
options become more common and more affordable.

Growing the economy as we build a cleaner future
Doing our part to address climate change means finding cleaner, more efficient solutions that will help 
us build and broaden our economy. We are well positioned to seize the opportunities emerging as 
people look for new solutions to the challenges of climate change, which in turn will provide good jobs 
for the people of B.C. The global market for clean energy, technologies, products and services is valued 
in the trillions of dollars and we have a head start on meeting that demand.

Reaching our targets and building resilient communities
There’s more to do, especially when it comes to community development and infrastructure, public 
transportation, industrial waste, generating yet more clean energy, and working with B.C.’s Indigenous 
communities. Further action in these key areas over the next eighteen to twenty-four months will get us 
closer to our climate goals – while providing an unprecedented economic opportunity for our people, 
innovators and businesses. We will analyze these opportunities to determine where the strongest 
job growth is likely to be, and work with employers, labour groups, post-secondary institutions and 
Indigenous communities to identify the skills and training needed to meet this demand.

We also must prepare for, and adapt to, the unavoidable effects of climate change already impacting 
our province. Across B.C., average temperatures are increasing and extreme weather is becoming more 
frequent, with communities devastated by floods and forest fires. Managing these risks – and recognizing 
that they will have a range of impacts on British Columbians and the communities we live in – is essential to 
protecting our health and well-being and ensuring our communities and economy continue to thrive.

Working towards reconciliation
We will work in collaboration with Indigenous peoples to seize new clean economy opportunities and 
help communities adapt to the impacts of climate change. This will include collaboration on a climate 
change adaptation strategy to be developed for 2020. This collaboration and partnership will be based 
on reconciliation, respect and the shared goal of a better future for everyone in B.C. CleanBC initiatives 
must reflect government’s commitment and obligation to support the implementation of the United 
Nations Declaration on the Rights of Indigenous Peoples and the Calls to Action of the Truth and 
Reconciliation Commission.

Public engagement
We heard from British Columbians in 2018 (https://engage.gov.bc.ca/cleangrowthfuture/) and we’ll 
continue to listen as we explore solutions. A new round of engagement will begin in 2019 to inform the 
next steps of CleanBC, including collaboration with Indigenous peoples. This approach will allow us to 
update and expand the strategy.

Working together, we can make these changes and reap huge benefits for people across this province. 
We will continue to collaborate with the federal government. We will build stronger relationships with 
Indigenous communities. We will work with local governments, businesses, and British Columbians from 
a range of backgrounds. And we will continue to receive advice from the Climate Solutions and Clean 
Growth Advisory Council.

cleanBC 
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MOUNTAIN ADVENTURER GOES ELECTRIC

As one of Canada’s leading ski mountaineers, Revelstoke’s Greg Hill has travelled the globe. 
“I realized all that travel was destroying the thing I love most,” he says. So he set out to inspire others 
by completing 100 mountain summits using an electric vehicle.

Greg bought a Chevrolet Volt with help from the $5,000 rebate offered under B.C.’s CEVforBC 
Program. He has already driven it 50,000km.

“If I can do my job with an electric car, anyone can,” Greg says. “It costs me $7 to travel around 
400km. And it’s a great drive – instant torque, you just put the pedal to the metal and zip away.”

cleanBC 
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 2  A CLEAR PATH TO A CLEANER B.C.

This document you’re reading now is a pathway to a cleaner future for B.C. It sets 
out the first part of a long-term strategy for key sectors of our economy – from 
transportation to industrial processes to our built environment – to use less 
carbon-intensive energy. The Province has committed to fully funding initiatives 
that get us to our 2030 climate goals, recognizing that the strategy will be 
continually updated and expanded as new opportunities arise.

Our work is guided by three goals:

 ¡ Protect B.C.’s unique environment to guarantee clean air, land and water for future generations

 ¡ Leverage our actions on behalf of the environment to build a stronger, more diverse and more 
sustainable economy in every part of the province

 ¡ Provide the supports people need to make sure that everyone can benefit as we move to a 
cleaner, healthier B.C.

We’re laying out a clear path to meeting our climate action targets by 2030. We’re moving forward with 
a range of new and ambitious actions focusing on transportation, buildings and the CleanBC program 
for industry. These were developed through public consultations with the people of British Columbia 
and are targeted to deliver the greatest GHG reductions at the lowest cost while generating jobs 
and opportunities.

Together, the actions outlined in this document will get us 75 per cent of the way to our 2030 GHG 
target. Further actions will deliver a plan for the remaining 25 per cent of reductions. Additional 
engagement will begin in 2019 to ensure that future actions reflect the diverse needs and priorities of 
British Columbians.

Indigenous peoples will play a significant role in this next chapter. In the past, programs that support 
sustainable communities and more efficient choices haven’t always been available to Indigenous 
communities – that won’t be the case with CleanBC. We recognize the value of Indigenous knowledge. 
Through the actions we take together in our strategy we will ensure that the values and aspirations of 
Indigenous peoples are included in the future we are building together.

Going forward, we will continue to engage and collaborate with our partners and consult with the public 
on how we address our climate goals beyond 2030, to meet our targets for 2040 and 2050.

cleanBC 
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What this could look like in 2030
Here are some of the things that could be different because of the actions we’re taking.

Cleaner transportation and better air quality
 ¡ Almost 500,000 new light duty zero-emission vehicles (ZEVs) and 140,000 plug-in 

hybrids on the road.

 ¡ 15% of the passenger vehicles could be all-electric, 4% plug-in hybrid, and 
33% hybrids. That means less than half (48%) would be conventional gas-
powered vehicles.

 ¡ Over 40% of diesel and 10% of gasoline comes from biofuels.

Healthier, more energy-efficient buildings
 ¡ 160,000 new residential heat pumps for space heating instead of natural gas 

furnaces – a 60% increase covering 600,000 m² or more floor space each year from 
2019 -2030.

 ¡ 53 million m² of commercial floor space heated by heat pumps, that’s fifteen times as 
much as today.

 ¡ For heating water - 150,000 new residential heat pumps in place of natural 
gas appliances.

Cleaner industry that cuts pollution
 ¡ 60 large industrial operations using heat pumps instead of natural gas.

 ¡ Over 55% of natural gas compressors in the oil and gas sector are electric.

 ¡ Emissions from 580,000 tonnes of CO₂e are prevented because of innovative 
technology like carbon capture and storage.

cleanBC 
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2.1 Getting Around
Whether it’s getting the kids to school or getting goods to market, transportation is part of daily life. In 
B.C. we’ve done a lot to make it cleaner, from investing in transit and regulating cleaner fuels to providing 
incentives for zero-emission vehicles.

People are making cleaner choices, and those choices are making a difference: between 2007 and 2016, 
we lowered our per-person fossil fuel consumption by 10 per cent. That’s progress we can build on.

To meet our targets, we must decouple the effects of population and economic growth from emissions 
growth, while delivering real emission reductions relative to our 2007 base year. Between 2007 and 2016, 
our economy grew by 19 per cent and our population by 11 per cent. As a result, emissions from the 
transportation sector rose, with the largest increase – 14.6 per cent – in emissions from regular passenger 
vehicles. Heavy-duty transport emissions rose by 7.7 per cent. We need to accelerate our move to less 
polluting and lower-carbon transportation.

With this strategy, we’re moving to a future where new vehicles produce no emissions at 
all – starting with the following actions. Lowering our fuel consumption means lowering fuel 
costs, which is good for families and businesses. Along the way, the build out of new cleaner 
transportation technology and infrastructure will stimulate new economic opportunities and 
development in communities throughout B.C.

2.1.1 More Zero-Emission Vehicles (ZEVs) on the way

ZEV standard
Ensuring an ever-greater portion of our personal and commercial vehicle fleet is powered by clean B.C. 
electricity, hydrogen and renewable fuels is one of the most important steps 
we can take to reduce our carbon footprint.

Just over 20 years from now, all new light-duty cars and trucks sold in British 
Columbia will run on clean electricity from batteries or hydrogen fuel cells. 
Between now and then many of us will be driving plug-in electric hybrids 
with internal combustion engines as a back-up to ensure we can get where 
we’re going in remote areas. By 2030 or earlier, we expect the price of ZEVs to 
be about the same as for conventional vehicles – and we can drive the price 
even lower by drawing more supply to our province.

By 2020, we will put in place a ZEV standard to make sure British Columbians have access to the numbers 
and types of zero-emission vehicles they want. The standard will require automakers to meet an 
escalating annual percentage of new light-duty ZEV sales, reaching:

 ¡ 10 per cent in 2025

 ¡ 30 per cent in 2030 and

 ¡ 100 per cent by 2040.

Bringing in the standard over time will allow automakers to offer a greater diversity of models and 
vehicle types that can meet the needs of drivers throughout B.C.

CleanBC puts B.C. 
on a path for all 
new light-duty car 
and truck sales to 
be Zero-Emission 
Vehicles (ZEVs) by 
the year 2040.
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This ZEV standard is a market transformation tool, helping to ensure that cleaner vehicles are as widely 
available and competitively priced as possible. It will also support the growth of B.C.’s broader clean 
energy vehicle (CEV) sector, which includes 198 companies and 3,850 employees. This number will 
continue to rise as we expand the clean energy vehicle automotive curriculum across the province, 
as well as support electricians to upgrade their skills to support ZEV infrastructure. The CEV sector 
contributes approximately $700 million a year in direct economic activity to the province.

WHAT WE HEARD ABOUT CLEAN TRANSPORTATION

No other topic in our public engagement grabbed 
people’s attention like clean transportation. Well over 
half the comments we received from people were ideas 
and suggestions to make getting around cleaner, more 
convenient and more affordable. We heard that the 
government’s proposed timelines should be accelerated.

People told us they want more zero-emission vehicles 
(ZEV) on the road, and offered many ideas to achieve that. 
Suggestions ranged from expanding financial incentives 
to make buying and operating a ZEV more affordable, to 
making it easier to charge electric vehicles, to phasing out 
new sales of diesel and gasoline vehicles.

cleanBC 
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Expanding clean vehicle infrastructure
As part of the move to ZEVs, we’re making new investments in home and workplace charging, public 
charging stations and hydrogen fueling stations, so that British Columbians can charge-up in the 
convenience of their own home or workplace, and anyone can travel throughout the province in their 
ZEV. The private sector has a big role to play in this new clean energy infrastructure development, and 
the Province will be addressing barriers to investment in commercial charging, and hydrogen fueling, 
further expanding consumer choice and confidence for drivers.

We’re also exploring ways to help make sure that people in multi-unit housing can charge their cars at 
home. This will be explored further as we implement CleanBC.

CLEAN VEHICLE SALES 

TAKING OFF

16 countries worldwide have either 
announced a future ban of the sale of 
new gasoline and diesel cars, or targeted 
100 per cent of vehicle sales to be 
ZEVs, including:

 � France and UK by 2040

 � Scotland by 2032 

 � Ireland, Netherlands, and India by 
2030 

 � China has set a target of 4.6 million 
electric vehicles by 2020 and one 
million hydrogen fuel-cell vehicles 
by 2030

Quebec and 10 states in the U.S. have 
ZEV standards, representing over 30 per 
cent of the North American light-duty 
vehicle market.
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Making the transition towards ZEVs more affordable
Zero-emission vehicles use cleaner energy, improve air quality, and cost dramatically less over time to fuel 
and operate. But they come with an upfront cost that can be out of reach for many families. Over time, 

as more makes and models come onto the market, there will be greater 
choice for consumers and costs will come down. In the meantime, we are 
committed to helping families make the switch.

Since 2011 the Province has provided incentives to encourage clean 
vehicle deployment and technology innovation within British Columbia. 
Under the CEVforBC program, qualifying British Columbians can get up to 
$6,000 off the cost of a new clean energy vehicle. Since its inception, the 
program has helped about 12,000 B.C. residents and businesses.

CleanBC will keep the momentum going by expanding and redesigning 
the program to offer a new range of incentives for:

 ¡ vehicles,

 ¡ infrastructure, such as charging stations,

 ¡ commercial fleets, and

 ¡ public education.

Expanding the program will support the growth of B.C.’s ZEV infrastructure and the broader CEV sector, 
creating jobs and economic opportunities for companies and organizations involved in all aspects 
of the supply chain – from raw materials to final consumer products – related to vehicles or vehicle 
components, fuel and charging infrastructure and transferable technologies and services.

ZEV owners save on fuel costs – 
saving approximately $1,500 
every year for the average B.C. 
driver. And because electric 
vehicles have fewer moving 
parts, they typically require 
less maintenance.

EXTENDING THE RANGE OF LONG-HAUL TRUCKS

A B.C. company is developing solutions for long-haul trucks with demanding road 
operations, towing up to 80,000 pounds of freight throughout the San Diego and Los 
Angeles regions. Loop Energy’s fuel cell technology is part of a range of technological 
advancements used in the hybrid-configured trucks to extend their operating range 
beyond 200 miles (322 km) – without the need for refueling or recharging. Based 
in Burnaby, Loop develops and supplies this innovative technology and other zero-
emission products for vehicle manufacturers.

cleanBC 
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PUBLIC SECTOR FLEET

B.C.’s public sector – including Crown corporations, health authorities, 
school districts, post-secondary institutions and the provincial 
government – has been carbon neutral for eight years. This has been 
achieved through a combination of energy efficiency, increased use 
of renewable energy, and carbon offsets. In 2017 the public sector’s 
collective GHG emissions were down 3.4 per cent compared to 2010, a 
reduction equivalent to taking nearly 10,000 cars off the road for a year.

As part of that carbon neutral commitment, the Province is developing a 
five-year plan to further reduce emissions from the public-sector vehicle 
fleet. Measures will include cleaner vehicles, cleaner fuels and expanded 
charging infrastructure for ZEVs in public buildings.

For the provincial government fleet, we will sign onto the West Coast 
Electric Fleets Pledge “Express Lane,” and join with our partners in the 
Pacific Coast Collaborative (California, Oregon, and Washington) in 
accelerating the move to cleaner fleets. We will commit to making 10 per 
cent of our light-duty vehicle purchases zero-emission vehicles starting in 
2020, where an available ZEV model is suitable for operational needs. To 
prepare our fleets for this rapid increase in zero-emission vehicles, we will 
improve the charging infrastructure where our fleet vehicles park.

cleanBC 

Ministry ol 
rrans~rta· 
and 1nfrast 



our nature. our power. our future.22

CLEANER FERRIES

BC Ferries is joining the move to cleaner fuels and cleaner vessels, with three new 
intermediate-class “dual fuel” ships, capable of operating on liquified natural gas (LNG) 
or marine diesel. It’s also converting the second of its two largest Spirit Class vessels 
to dual fuel, with a return to service planned by summer 2019.

For our inland ferry fleet, the future is electric. The Province is taking incremental 
steps in that direction as available technology increasingly supports ongoing safe, 
reliable and efficient service. We aim to achieve full electrification of the inland ferry 
fleet by 2040.

BUILDING ON OUR LEGACY OF MARINE TRANSPORTATION

Richmond’s Corvus Energy has become a world leader in energy storage systems, 
including batteries for marine vessels. These systems cut carbon pollution, improve 
safety, and protect our clean air – while saving on fuel costs.

Corvus is growing rapidly. Their revenue has increased tenfold since 2016. To keep 
up, Corvus has quadrupled their production capacity, creating new jobs in B.C. Now, 
Seaspan Ferries is using this homegrown clean technology in two of their vessels, 
with plans for electricity to power future vessels. BC Ferries is also including it in their 
fleet upgrade.

cleanBC 
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2.1.2 Speeding up the switch to cleaner fuels
Zero-emission vehicles will do a lot to clear the air and bring down B.C.’s GHG emissions. But that 
transition will take time, and there will still be cases where liquid transportation fuels are needed. So we 
are also taking steps to reduce emissions from conventional vehicles so that they burn cleaner fuel.

Expanding B.C.’s low-carbon fuel standard
First, we’re expanding the Province’s Renewable and Low Carbon Fuel Standard. Low carbon fuels are 
created by blending in fuels from renewable sources such as vegetable oils, waste cooking oil, and 
forest and municipal organic waste. We currently require a 10 per cent 
reduction in the carbon intensity of fuels by 2020.

Moving forward, the standard will require suppliers to reduce the 
carbon intensity of diesel and gasoline by 20 per cent by 2030. Carbon 
intensity is measured on a lifecycle basis, taking into account all 
emissions including those from fuel production.

By further decreasing the carbon intensity over time, we can reduce carbon pollution even more. This 
one step achieves significant reductions in B.C.’s impact on the environment and the climate.

Increasing the supply of renewable fuels
To meet the increased demand for cleaner fuels, we will work with renewable fuel providers to ramp up 
new production of 650 million litres of renewable fuels by 2030. That’s about eight per cent of our total 
annual fuel use.

The good thing is that there are plenty of sources for bio-fuels that are underused – including forest and 
municipal organic waste. We are also working with our two B.C. refineries in Burnaby and Prince George 
to develop the ability to refine both fossil crude and green crude made from a variety of waste and 
renewable sources.

Together these two initiatives will deliver major improvements by cutting emissions and air pollution 
province-wide. They will also have a significant economic impact. Refining our own renewable fuels, with 
B.C. materials and B.C. workers, will lead to job growth and reduce the need to import fossil fuels and 
feedstock from other jurisdictions.

CleanBC increases 
the low-carbon fuel 
standard to 20% by 2030.
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REFINING RENEWABLE FUELS

Over the last two years, Parkland Refining in Burnaby has been running commercial scale co-
processing tests by mixing various bio-crude oils with petroleum crude in the manufacturing 
process. Co-processing creates renewable gasoline and diesel that are otherwise identical to 
products made from fossil crude. As part of an agreement under the Low Carbon Fuel Standard, 
Parkland is planning to use bio-crude from a range of sources, from industrial grade vegetable oil to 
bio-crude made from forest residues or sewage sludge.

Husky Energy in Prince George is also working, through a Low Carbon Fuel Standard agreement, to 
develop the capacity for co-processing. They’re working with the Canfor Pulp/Licella joint venture 
to support the development of “Centree” bio-crude, which could be converted into renewable 
gasoline and diesel at Husky’s refinery.

HESQUIAHT FIRST NATION CREATES CLEAN ELECTRICITY

The Hesquiaht First Nation is building a small hydropower plant to take advantage of their abundant 
hydro resources and create clean electricity. This energy will replace 70 per cent of the Hot Springs 
Cove community’s diesel use, supporting local employment while cutting carbon pollution.

By reducing their reliance on diesel, the community will also save money, eliminate the noise from 
generators, and remove associated environmental and health concerns. The Hesquiaht First Nation 
is demonstrating how we can protect our natural environment, while seizing the opportunity of 
clean economic growth.

cleanBC 
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Showing the value of clean energy
B.C.’s carbon tax is designed to apply to all fossil fuels used in the province. In the transportation sector, 
carbon tax rates on gasoline and diesel were reduced to align with the introduction of the renewable 
fuel standard in 2010, which mandated renewable content in fuels sold in B.C.

As the portion of renewable fuels grows and a variety of fuel blends become available across the 
province, we’ll examine ways to make the carbon price on fuels easy to identify and easy to understand. 
We will also look at ways to enhance the value of low carbon choices for consumers and for industry.

2.1.3 Less time in gridlock
It’s not an option for everyone, but driving less can help reduce costs, stress and the risk of accidents, 
not to mention cutting back on greenhouse gas emissions and air pollution. In 2019, the Province will 
establish an active transportation strategy with measures to support new infrastructure, education 
and incentive programs, and safety improvements for people walking, cycling and using other kinds 
of active transportation. The Province will also offer incentives to local governments and public-sector 
organizations to reduce the need for commuting – so people can spend less time in their cars.

CleanBC will build on the comprehensive range of initiatives already well underway in the province to cut 
congestion, pollution and GHG emissions. For example, in the next 10 years, B.C., the federal government 
and local governments will invest more than $8 billion under the Public Transit Infrastructure Fund and 
the Investing in Canada Infrastructure Program to expand and improve public transit in B.C. with new 
rapid transit lines, new SkyTrain cars in Metro Vancouver, and new buses across the rest of the province. 
Other investments will include system and facility upgrades, better communications technology, and 
new transit exchanges, park and rides, and bus shelters.

We are committed to making transit more accessible and efficient. We’re also making it cleaner. BC Transit 
is continually monitoring the market for ways to improve fuel efficiency and reduce emissions on older 
buses. Meanwhile TransLink is on its way to phasing out the purchase of diesel buses altogether. More 
than a quarter of its overall fleet already runs on electricity.

As we expand our transportation infrastructure, we’re making sure that major projects like new bridges 
and interchanges are designed to make walking, cycling and transit use as safe and convenient as 
possible. Since 2014, we’ve also provided more than $30 million in grants to communities through BikeBC 
to support cycling infrastructure and cycling tourism.

In 2019, we will be engaging British Columbians on more ways to reduce traffic, congestion and 
transportation costs including community design and lifestyle choices.

By 2030, these initiatives 
are projected to achieve   6.0 Mt   of GHG reductions
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ACTIVE TRANSPORTATION

Active transportation, whether it’s walking, cycling or scootering, is good for our health as well 
as the environment, and B.C. is working on a strategy to make it easier, safer and more attractive. 
We currently spend about $1.50 a year per person on active transportation, including things like 
bike lanes, walking paths and well-planned connections to transit.

Cycling currently accounts for 2.5 per cent of personal transport in B.C. That’s better than 
Quebec’s share of 1.5 per cent and Ontario’s 1.2 per cent - but both those provinces have 
ambitious plans to get more people on bikes. Those plans include significantly higher levels of 
investment than we currently have in B.C.

Among global leaders in active transportation, annual per-person investments are growing. 
The Netherlands spends $48 per person per year on active transportation programs; Denmark 
invests $34 per person, and New Zealand recently announced an investment of $24 per person 
on infrastructure, education, promotion and safety. Lessons learned in these leading jurisdictions 
will help to inform the new B.C. strategy.

cleanBC 
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2.2 Improving Where We Live and Work
Our homes, schools, workplaces and other buildings play a big role in a cleaner province and a 
stronger economy.

For example, the green building industry now employs approximately 32,000 British Columbians in 
jobs ranging from architecture to manufacturing to installation. These are jobs in communities across 

B.C. Every dollar we invest in energy efficiency generates up to four times its value 
in economic growth. Then there are the benefits of living and working in a greener 
building, like greater comfort, lower energy use, and better air quality – both indoors 
and in your neighbourhood.

We’ve been moving in this direction for a while and our actions are making a difference. 
Between 2007 and 2016, greenhouse gas emissions from residential buildings shrank by 
more than 11 per cent, while emissions from commercial buildings were down 6 per cent.

When we build better buildings, we are putting new skills and newly skilled workers 
to work, and the building or home owner is going to save money in the long run. 

Building technologies are a place where the B.C. technology sector excels. We have been a proving 
ground for building energy management systems and low carbon building materials, and now we 
will build on that foundation of innovation. CleanBC will help us move forward to a future where 
buildings produce no emissions at all – starting with the following actions.

2.2.1 Better Buildings: every building is more energy efficient
By 2032, all new buildings constructed in B.C. will be “net-zero energy ready.” Net-zero energy ready 
buildings are designed to be so efficient that they could meet all or most of their own energy 
consumption requirements with onsite renewable energy technologies. The change will be enacted 
step by step through the BC Building Code, which applies to all new construction in the province. 
Compared to the current base BC Building Code, new homes will be:

 ¡ 20 per cent more energy efficient by 2022,

 ¡ 40 per cent more energy efficient by 2027, and

 ¡ 80 per cent more energy efficient by 2032 – the net-zero energy ready standard.

New standards for building upgrades will be developed by 2024, guided by the model National Energy 
Code. Under this new code, upgrades to existing buildings will bring them up to modern standards for 
efficiency and comfort. This approach is designed to make the benefits of upgrading affordable and 
accessible, regardless of whether you own or rent.

Between 2022 and 2025, new energy efficiency standards will be set for space heaters, water heaters and 
residential windows. These will build on improvements introduced in 2018, which set new standards for 
lighting, air source heat pumps and gas fireplaces.

B.C. is also exploring an energy rating requirement for homes and buildings across the province at the 
point of sale or lease, similar to what we’ve seen on vehicles and appliances for many years. The process for 
generating ratings will be developed in consultation with stakeholders, with the goal of making it as simple 
and inexpensive as possible. The rating system would make it easier for buyers and renters to factor energy 
costs into their decisions while giving owners another incentive to make their buildings more efficient.

Every dollar 
we invest in 
energy efficiency 
generates up 
to four times 
its value in 
economic growth.
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ENERGY EFFICIENCY UPGRADES IMPROVE LIFE FOR SENIORS

Creston’s Erickson Golden Manor houses a vibrant community of seniors. They received a grant 
for energy efficiency upgrades, including replacing their “window shaker” air conditioners with 
heat pumps that both warm and cool.

“The quality of life of the tenants has improved 100 per cent,” says Irene Walker, Chair of the 
Erickson Golden Agers Association. “We are reducing our energy consumption and saving 
money. It doesn’t get any better than that.”

The Columbia Basin Trust’s Energy Retrofit Program improved the energy efficiency of 46 
buildings in 16 communities, representing over 930 affordable housing units.

WHAT WE HEARD ABOUT HOME AND BUILDING RETROFIT SUPPORT

During our 2018 online engagement about Clean, Efficient Buildings, British Columbians 
were clear they could use some help in paying for upgrades that would make their 
homes and buildings more energy efficient. In fact, this was one of the most popular 
topics of the whole engagement.

While people acknowledged that retrofits will reduce their energy use, they were 
concerned that these improvements require upfront costs that can be out of reach. To 
that end, people suggested government not only continue but expand incentives and 
other financing options to help home and building owners improve energy efficiency.
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2.2.2 Supporting Better Buildings now
Changing codes and standards will make our buildings more efficient in the years to come. In the 
meantime, there’s a lot we can do to improve the buildings we already have. For example, replacing an 
old natural gas furnace with an energy efficient heat pump can cut a building’s space heating energy 
needs by 50 per cent or more, helping to make life more affordable over the long term. High efficiency 
windows and doors not only keep you comfortable but also shut out noise and UV rays. On a smaller 
scale, smart thermostats can help home and business owners reduce energy costs by up to 15 per cent, 
recouping their investment within months.

The Province has created the EfficiencyBC program to help people conserve energy and make their 
buildings healthier and more comfortable.

Launched in September 2018 with matching federal funds, EfficiencyBC offers:

 ¡ Rebates for homeowners to lower the cost of heat pumps and windows; these are integrated with 
incentives from utilities for insulation and other energy-saving upgrades

 ¡ Financial incentives for commercial and multi-unit residential buildings to do energy-saving studies 
and upgrades

 ¡ A single application for EfficiencyBC, BC Hydro, FortisBC, and local government incentives

 ¡ Free energy coaching services for homes and businesses, including a phone and email hotline 
staffed by energy coaching specialists

 ¡ A one-stop-shop website with an incentive search tool and useful information on options for 
energy efficiency upgrades

 ¡ Rebates and direct installations of energy efficiency improvements for lower-income households, 
starting in 2019.

These measures are helping but we need to do more to make energy-saving improvements accessible 
and affordable for all British Columbians. In the next three years, EfficiencyBC will expand significantly to 
reach more homes and businesses. It will also offer:

 ¡ targeted low-interest financing – allowing people to make improvements and pay for them over 
time with savings from their energy bills,

 ¡ specialized support for small businesses, and rental housing,

 ¡ specialized support for Indigenous and non-Indigenous communities, and

 ¡ high-efficiency equipment incentives for new construction.
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HIGH-EFFICIENCY HEAT PUMPS

Heat pumps work by extracting heat from the air or ground outside and pushing it inside to 
heat your home – or pushing it out in the warmer months to keep your home cool. Because 
they move heat directly, rather than converting fuel into heat, they’re more efficient than 
baseboard heaters or furnaces. When properly installed they use a third to a half as much energy. 
And heat pumps can be enhanced with filters that keep out pollution, dust and pollen.

As more people consider heat pumps, the Province is helping to make them more affordable. 
Through EfficiencyBC you can now access:

 � Up to $1,200 for replacing your electric heating system with a heat pump

 � $2,000 for replacing your oil, propane, or natural gas heating system with a heat pump

Some local governments offer up to an additional $2,000 for converting from natural gas, oil, or 
propane to an electric air-source heat pump

For more on heat pumps, including help to decide which type is right for you, go to 
EfficiencyBC.ca/heatpumps. For more on incentives, go to EfficiencyBC.ca/incentives.
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Renewing public housing
Energy performance is a key part of B.C.’s work to improve public housing. The Province has launched 
a $1.1 billion, 10-year Capital Renewal Fund to support the improvement and preservation of existing, 
aging public housing stock in B.C. Of this, $400 million is targeted to energy performance improvements 
that will lead to greenhouse gas emission reductions.

Cleaner public-sector buildings
New schools, hospitals and other facilities continue to be built in B.C. to achieve high levels of 
environmental performance, meeting Leadership in Energy and Environmental Design (LEED) Gold 
certification or equivalent. On average, these facilities have been designed to perform 40 per cent better 
than LEED’s reference energy standard.

With this strategy we’re also taking steps to make our existing stock of buildings cleaner, smarter and 
more energy efficient by taking advantage of the latest proven technologies. Early analysis of net-zero 
construction shows that savings more than make up for any added costs. As we retrofit older public 
buildings in communities throughout B.C. we’ll create opportunities for local businesses, Indigenous 
peoples, professions and trades to develop the new energy step code skills and expertise to retrofit other 
buildings in their communities. For every one per cent improvement in its energy efficiency, including 
buildings and vehicles, B.C.’s public sector reduces its energy costs by an estimated $4 million a year.

BIG ENERGY SAVINGS FOR UVIC STUDENT HOUSING

A new student housing project at the University of Victoria will accommodate 782 students – 
it’ll be built to the Passive House standard, the world’s leading standard for energy-efficient 
construction and equivalent to the highest step of the BC Energy Step Code. The building will use 
75% less energy for heating, and at least 50% less overall energy than a typical construction design. 
The project replaces three aging buildings, helping the university to save on energy costs and 
provide more comfortable housing for students. During their construction, the new buildings will 
provide apprenticeships, project work and supply opportunities for local people and businesses.
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Low Carbon Buildings Innovation Program
Starting in 2019, the Province will offer new incentives for builders, developers and manufacturers to 
stimulate the development and demonstration of innovative, low-carbon building solutions. The Low 
Carbon Buildings Innovation Program will accelerate the availability, acceptance and affordability of high 
performance solutions such as advanced building designs, advanced construction methods and ultra-
efficient building components.

Funding will be available for projects in three categories, through bi-annual competitive calls:

 ¡ Research – building solutions that show promise but may require further innovation before being 
commercialized (e.g. vacuum insulated wall panels and windows, natural gas heat pumps);

 ¡ Commercialization – building solutions that have been tested and are ready to be scaled up for 
wider application (e.g. high-performance prefabricated external insulation systems); and

 ¡ Demonstration – building solutions currently available in the marketplace that require 
demonstration to build industry capacity and public acceptance (e.g. such as net-zero energy 
ready construction).

Along with stimulating the development of new ideas, the program will prove to the market that existing 
technologies work and deliver their intended benefits. This will increase the capacity of B.C.-based 
industries, generate consumer confidence, and help to lower the costs of new technologies and building 
approaches over time.

WOOD FIRST

B.C. wood is a natural choice for low carbon building. Wood is the only building 
material grown by sunlight, with a lighter carbon footprint than other common 
building materials, and is much less greenhouse gas intensive on a life cycle basis. 
It’s also the only structural building material with third-party certification systems to 
verify that products have come from a sustainably managed resource.

Through its Wood First program, the Province encourages the forest industry, 
researchers and design professionals to innovate in B.C.’s built environment through 
value-added wood products – helping to grow local and global markets, while 
promoting climate-friendly construction and supporting our forest sector.
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2.2.3 Help for communities

Support for remote communities
Most people in B.C. have no trouble plugging into clean electricity. It’s a different story in remote and 
off-grid communities – many of which are Indigenous communities – where power has to be generated 
locally, typically with diesel-fired generators.

Apart from causing harmful air pollution and greenhouse gas emissions, burning diesel is the 
most expensive way to generate electricity. It also limits communities’ potential growth and 
development opportunities.

As part of CleanBC, we’re investing to help remote communities reduce or eliminate diesel generation 
and replace it with energy from cleaner sources. The funding will support a new Remote Community 
Clean Energy Strategy in partnership with utilities and the federal government. The four pillars of action 
under the Strategy are:

 ¡ support communities to develop expertise and experience in energy efficiency and 
clean generation;

 ¡ retrofit existing homes and buildings to make them highly energy efficient;

 ¡ develop renewable heating systems, including heat pump technology and district energy systems; 
and

 ¡ implement renewable energy projects to offset all or most remaining diesel generation, including 
rooftop solar photovoltaic and community-scale renewable systems.

By 2030, the Strategy targets the implementation of all four pillars in the remote communities served 
by the 22 largest diesel-powered electricity generation stations in B.C. (12 BC Hydro stations and 10 
Indigenous Services Canada stations). The Strategy aims to reduce province-wide diesel consumption for 
generating electricity in remote communities by 80 per cent by 2030.

Additional support will be directed to the BC Indigenous Clean Energy Initiative, with matching funding 
from the federal government. The money will support project planning, feasibility and design in on-
grid and off-grid Indigenous communities who are working to advance energy efficiency and clean 
energy projects.
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CleanBC Communities Fund
With this strategy, we’re also investing – in partnership with the federal government –$63 million to help 
local governments and Indigenous communities develop energy efficiency and clean energy projects. 
The CleanBC Communities Fund (CCF) will encourage investments in small-scale, community-owned 
energy generation from sources such as biomass, biogas, geothermal heat, hydro, solar, ocean or wind 
power to offset community energy use. The fund will start accepting applications this year with $63 
million of combined federal and provincial funding available for the first wave of capital funding. Projects 
will have to achieve at least one of the following outcomes:

 ¡ Increase the community’s capacity to manage renewable energy,

 ¡ Increase access to clean energy transportation,

 ¡ Increase the energy efficiency of buildings, or

 ¡ Increase generation of clean energy.

Encouraging investments in small-scale, Indigenous and non-Indigenous community-owned projects 
will help all British Columbians make the transition away from fossil fuels. It will also generate new 
economic activity, new jobs, and advance B.C.’s clean energy sector.

KWADACHA FIRST NATION TURNS WOOD WASTE INTO ELECTRICITY

The Kwadacha First Nation is a community only accessible by logging roads or air. In the past, this 
meant relying on diesel power. Today, the Kwadacha have built a biomass plant that generates 
electricity and heat, cutting carbon emissions by approximately 20%.

This is the first known remote, off-grid application of biomass gasification-to-electricity in North 
America, and probably the world. The plant generates heat and power using wood chips from 
the abundant supply of trees killed by the pine beetle. The heat is used by a nearby school 
and greenhouses.

“We ran off diesel for too long, and this project brings some much-needed infrastructure to our 
very remote community,” said Kwadacha Nation Chief Donny Van Somer. “Thank you to all those 
who helped along the way – this has created a few much-needed jobs and is a step closer to our 
vision of self-sustainability.”

By 2030, these initiatives 
are projected to achieve   2.0 Mt   of GHG reductions
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2.3 Reducing Waste And Turning It Into A Resource
Waste is an issue of great concern for British Columbians and can be expensive and difficult to 
manage for many communities. Organic waste now makes up 40 per cent of municipal landfills. 
Industrial and agricultural organic waste is also increasing, generating methane – a powerful 
greenhouse gas. This plan includes targeted measures to reduce the amount of organic waste we 
produce and to make better use of it. Preventing waste in the first place remains key to emission 
reductions, while in some cases organic waste can be used to generate cleaner sources of energy for 
use in homes and transportation.

Addressing organic waste is a component of a larger approach to a “circular economy” that we will 
address in coming initiatives. A circular economy approach values waste as a resource and moves away 
from the throw-away model we are used to. Growing our economy doesn’t have to mean using more 

COFFEE ROASTER GOES GREEN AND GROWS BUSINESS

In 2009, B.C.’s Oughtred Coffee began a journey to measure and reduce their carbon footprint. 
They started with waste management, where they were able to divert over 90 per cent of their 
waste to recycling, while also helping start a social enterprise that turns burlap coffee sacs into 
reusable totes and backpacks.

They reduced both emissions and costs by investing in energy and water efficiency, as well as 
upgrading to a new roaster. Now, the company has cut emissions by 50 per cent and been carbon 
neutral for a decade, all while growing the volume of coffee they roast.

SURREY TURNS ORGANIC WASTE INTO RENEWABLE FUEL

As organic landfill waste breaks down, it creates biogas, a significant source of emissions. At the new 
Surrey Biofuel Facility, this waste is turned into clean products – biogas is used to make renewable 
natural gas, while the solid remains become compost for farms and gardens.

Surrey is putting this renewable fuel to good use, using it in garbage trucks and service vehicles, 
and in the future, to power a District Energy System for their City Centre. Surrey is showing 
communities across B.C. how they can close the loop on waste.
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energy and resources. By designing waste out of the system, we will gradually transition to re-using more 
materials and creating more renewable energy sources that support our climate and economic goals.

Using our waste to increase our supply of renewable fuels
Not only is methane a powerful greenhouse gas, it’s a source of energy we can’t afford to waste. While 
we are producing natural gas for use in B.C. and for export, millions of cubic metres of methane are 
escaping into the atmosphere from our landfills, agricultural operations and sewage treatment plants. 

This is the same methane as the natural gas in pipelines, and we can use it to 
meet the same cooking and heating needs. When we capture methane from 
organic sources such as farms and landfills it reduces carbon emissions and 
becomes a renewable source of energy.

As part of CleanBC, we will work with natural gas providers to put in place a 
minimum requirement for 15 per cent renewable content in natural gas by 
2030. That means the gas we use in our furnaces, water heaters, dryers, stoves 
and other gas appliances will have less impact on the environment, and the 

methane that is wasted from agriculture, sewage and landfills will be significantly reduced. Waste 
hydrogen can also be mixed with the natural gas we use in our homes and will provide additional 
renewable natural gas for our needs.

We will work with communities and support them to achieve 95 per cent organic waste diversion from 
municipal, industrial, and agricultural sources by 2030 – some of which will supply the new standard for 
renewable content – and maintain our commitment to capture 75 per cent of landfill gas.

CleanBC will put in place 
a minimum requirement 
for 15 per cent renewable 
content in natural gas 
by 2030.

WOOD WASTE KEEPS WILLIAMS LAKE STUDENTS WARM

Cataline Elementary School’s outdated heating system needed replacement. So, they 
invested in their future with a new system that is fueled by renewable wood waste 
from a local mill, supporting forestry jobs in the area.

The school has cut their carbon pollution 79 per cent, while saving about half their 
previous utility costs. They are producing enough heat that they can also meet the 
needs of Thompson Rivers University next door, reducing the university’s heating 
costs too. Now students at both schools are enjoying improved comfort and air 
quality at less cost.
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Renewing our bioenergy strategy
With growing requirements for renewable energy and fuel sources, B.C. will renew its bioenergy strategy, 
creating opportunities to turn organic waste into products and energy in areas such as agriculture, 
forestry and municipal organics. Key components of the strategy will include:

 ¡ investing in new biocrude refining capacity to meet our production target of 650 million litres

 ¡ helping communities develop and deploy clean technologies

 ¡ investing in bioenergy technologies and companies

 ¡ expanding production of renewable natural gas

 ¡ establishing a Centre of Excellence for Biofuels that leverages the work of the BC Bioenergy 
Network

 ¡ identifying and developing viable sources of hydrogen

 ¡ working with the forest sector, Indigenous and non-Indigenous communities, and the technology 
sector to advance the use of forest residuals for advanced building materials, commercial products 
and renewable fuels

Engagement, collaboration, and consultations on the strategy will begin in Spring 2019.

GROWING DEMAND FOR RENEWABLE NATURAL GAS

Across B.C., farms, landfills and other facilities are turning waste into Renewable 
Natural Gas (RNG), allowing them to cut carbon emissions and find new 
revenue streams.

B.C. is one of the first jurisdictions in North America with a utility program for RNG - 
and customers are lining up. Through FortisBC, residents can choose to use RNG to 
heat their homes and hot water, and businesses can reduce their carbon footprint.

Now growing demand is encouraging more Renewable Natural Gas projects to come 
online, including opportunities for carbon-neutral hydrogen.

By 2030, these initiatives 
are projected to achieve   0.7 Mt   of GHG reductions
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2.4 Cleaner Industry
An economic opportunity for all British Columbians

Along with our actions to reduce GHG emissions, CleanBC provides an effective blueprint to 
grow our economy. Working to create the cleanest industries in the world, B.C. companies can 
be first movers and capture a significant share of the growing clean energy and low-carbon 
products market.

A strong economy means thriving industry, a well-educated and diverse workforce, good jobs and 
sustainable growth. For the past decade and beyond, B.C. industry have worked to reduce their carbon 
footprint, and have become models internationally for how to lower emissions. There is still work to 
do. As industry grows, so too do their emissions, making the actions in this plan all the more important. 
As industry continues to work with the clean tech sector to develop innovative solutions to reducing 
emissions, we can market our products, services, and technology to a world that is more and more 
interested in clean solutions.

The global market for clean tech solutions is projected to be worth $3 trillion by 2020. B.C. already has 
a global brand that’s recognized for quality. CleanBC provides another opportunity to build that brand 
and increase global market penetration while stable, efficient companies and industries will ensure a 
continuing supply of good jobs for British Columbians across the province.

Towards a low-carbon industrial strategy
As part of CleanBC, the Province has signed a Memorandum of Understanding with the Business Council 
of British Columbia, setting out a framework for a joint approach to unlocking B.C.’s full economic 
potential. Together, we will develop a low-carbon industrial strategy that builds on our competitive 
advantages and leverages further advancements to position and market B.C. companies to the world.

The strategy will focus on:

 ¡ Positioning B.C. as a destination for new investment and industry looking to meet the growing 
global demand for low-carbon products, services, and pollution-reducing technologies

 ¡ Enhancing British Columbia’s competitive advantages while reducing our own GHG emissions 
intensity and helping avoid carbon leakage

 ¡ Advancing innovation that’s focused on lowering emissions and reducing climate pollution

 ¡ Supporting economic opportunities for Indigenous peoples and communities, and

 ¡ Enhancing and marketing a clean B.C. brand internationally.

The MOU acknowledges that energy-intensive, trade-exposed industries may face unequal pressure from 
jurisdictions without carbon taxes, and commits both parties to keeping our industries competitive.

B.C. is already home to many world leaders in innovative technology and clean energy innovations. We 
account for nearly 35 per cent of Canada’s clean tech firms. These 270 plus companies generate $1.8 
billion in revenues and employ more than 8,500 people across the province.

By supporting the good work that’s already happening, and providing support and incentives for all 
sectors to lower their environmental impact, we will create a larger customer base and new markets 
across B.C., enabling our clean tech companies to test their products, scale-up, employ more people 
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and expand their sales to a global marketplace. All of this helps us grow and diversify our already world-
leading clean tech sector.

For example, initiatives related to low carbon transportation and energy efficient home and business 
retrofitting will rapidly expand demand for products and services in communities across B.C. New 
businesses will be needed to meet this demand and they will provide good, sustainable jobs for 
British Columbians.

To further assist in these efforts, the Province will continue to align our innovation and entrepreneurship 
investments so that we can provide essential supports for the development and commercialization of 
the clean energy products and technologies industry needs. This approach will allow us to build on the 
global achievements of successful B.C. technology companies and support new and existing small and 
medium-sized enterprises as they capture new opportunities.

Markets for clean technology are expected to grow as millennials have indicated an even higher 
willingness to reduce GHG emissions. As we move forward with CleanBC, we will be reaching out to 
younger British Columbians to engage them directly in building our cleaner future.

CLEAN TECH COMPANIES LEADING THE WAY

Led by Ballard Power Systems, a global innovator in fuel cell technology, B.C. companies are 
developing new clean energy solutions for everything from portable electronics to transit bus 
applications. Ballard has designed and shipped over 400 megawatts of fuel cell technology to date. 
That’s roughly equal to the annual energy needs of 80,000 homes.

In Vancouver, Corinex Communications develops and manufactures solutions for smart metering 
and smart grid infrastructure projects. To help homeowners reduce energy costs, Neurio delivers 
intelligent home energy management hardware, software and analytics.

Ostara helps cities, industries, and farms around the world protect water and food resources 
with game-changing technology that recovers valuable nutrients from wastewater streams and 
transforms them into a premium fertilizer that reduces agricultural runoff. And D-Wave is the only 
company in the world to sell commercial computers which use quantum mechanics to dramatically 
reduce the amount of time and energy required to solve complex computational problems.

In the Kootenays, Metal Tech Alley brings together partners from Trail, Rossland, Fruitvale, Montrose 
and Warfield to make new advances in digital fabrication and advanced materials, industrial recycling 
and the circular economy, which is designed to eliminate waste.

All of these advances are fueling our economy while helping us reduce greenhouse gas emissions.
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2.4.1 CleanBC program for industry
The CleanBC program for industry announced in Budget 2018 directs a portion of B.C.’s carbon tax paid 
by industry into incentives for cleaner operations. The program is designed for regulated large industrial 
operations, such as pulp and paper mills, natural gas operations and refineries, and large mines.

In 2018, B.C.’s $30 carbon tax rate was raised to $35 per tonne, and it is set to increase by $5 every year 
until 2021. As the price of carbon rises, the CleanBC program will offer incentives to further reduce 
emissions, funded by the carbon tax industries pay above $30 a tonne.

The program includes:

 ¡ an Industrial Incentive that reduces carbon-tax costs for operations meeting world leading 
emissions benchmarks, and

 ¡ a Clean Industry Fund that invests some industrial carbon tax revenue directly into emission 
reduction projects, helping to make our traditional industries cleaner and stronger.

The fund and incentive work together: the fund supports projects to reduce emissions, and industrial 
operations with lower emissions pay less carbon tax and receive larger incentives. Initially, the fund 
will support the implementation of readily available technology. It will also be designed to leverage 
additional investments from facilities, partners, and other levels of government.

The incentive program and the fund will begin operating in 2019. Through collaboration with each 
industrial sector in B.C., greenhouse gas benchmarks will be identified for key products and services. The 
benchmarks will be based on all emission sources from a facility, including combustion, venting, flaring, 
fugitives, and industrial process emissions needed to compare performance across similar facilities.

Greenhouse gas emissions information is audited and reported annually for all large industry in B.C., 
and the CleanBC program will be based on that foundation of data. Benchmarks will be reviewed and 
updated regularly to ensure we keep pace with global technology development.

Requirements to apply for the fund will include:

 ¡ A detailed project plan that outlines the technologies or improved processes the facility wants to 
implement and the amount of emissions they expect to reduce; and,

 ¡ A business case for the project with financial details, outlining the need for funding support and 
justifying the request for funding.

The program will help our industries and workers thrive, create a clean industry brand for B.C., and help 
our traditional industries compete in a global market where consumers are demanding cleaner solutions. 
It will include an eligibility threshold to ensure the poorest performers have an incentive to invest in 
cleaner operations.

The CleanBC program for industry provides incentives for emitters to find innovative solutions to 
reduce GHG emissions. This will provide opportunities for a new generation of entrepreneurs who 
can focus their efforts on solving the problems industry has identified. This type of clarity will make it 
easier for B.C. companies to raise funds from investors who in turn will face less risk knowing there are 
willing customers.

It will also provide new opportunities and a larger market for B.C.’s innovative technology companies, 
supporting their development and demonstrating clean tech advantages to the world.
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2.4.2 Making industrial transportation cleaner
Heavy duty transport is essential to our economy, and heavy trucks are becoming a testing ground 
for devices and strategies that reduce GHG emissions. Increased fuel efficiency means fewer emissions, 
and the industry has been developing and adopting efficiency measures for years. Every drop of fuel 
saved is money in the pocket, and that can mean a lot to an independent operator who measures every 
investment and closely manages the return on every trip.

Most highway truck tractors are shaped to make them aerodynamic and, over the past decade, 
we’ve seen new improvements such as trailer side skirts, boat tails and wide-base single tires. Truck 
manufacturers are also working on electric and hybrid zero-emission Class 8 tractors, known as the 
highway workhorse.

To further support and accelerate this clean transition, the Province is:

 ¡ Creating a new heavy-duty vehicle incentive program. This program will provide funding to 
promote the purchase of energy efficient equipment for large transport trucks.

 ¡ Expanding the Clean Energy Vehicle Medium/Heavy-Duty program to offer more incentives to 
support a transition to zero-emission vehicles and fuels in trucking, buses, port and airport ground 
equipment, and marine vessels. It will also support electric and hydrogen charging infrastructure 
for these vehicles at ports, service yards and truck stops.

 ¡ Supporting new training for heavy-duty vehicle drivers to help them make the most of new 
approaches and technologies.

 ¡ Partnering with the Vancouver Fraser Port Authority on a Clean Trucking pilot project to reduce 
emissions from drayage – the short-distance hauling of goods between terminals and other 
facilities such as distribution centres. The intent of the pilot is to make the latest in clean trucks and 
fuels available for drivers to start test driving in 2019. The lessons learned from the pilot project can 
be applied to other freight vehicles that operate in similar stop and go traffic environments in B.C.

Cleaner trade corridors and ports
B.C.’s transportation trade corridors and ports connect local businesses to global markets, facilitate trade 
and underpin both provincial and national economic growth. With trade volumes forecast to continue 
increasing over the next decade, key transportation sector stakeholders have formed the B.C. Clean 
Transportation Trade Corridors Advisory Council to address the following issues:

 ¡ Reducing absolute emissions while balancing economic growth along the corridors

 ¡ Promoting the use of clean fuel sources in transportation trade corridors and ports

 ¡ Improving efficiency of each mode of transportation involved

 ¡ Capitalizing on innovation and technology to advance clean transportation and support economic 
growth

The advisory council will collaborate with government and business to ensure B.C. has globally 
competitive, clean and efficient trade corridors.
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HEALTH BENEFITS FROM REDUCING EMISSIONS FROM CONVENTIONAL DIESEL

Diesel is more efficient than gasoline but generates much more hazardous pollution. Along with its 
characteristic odour, diesel exhaust contains:

 � Particulate matter that can cause or aggravate cardiovascular and lung diseases, heart attacks and 
arrhythmias. It can also cause cancer and may lead to atherosclerosis (hardening of the arteries), adverse 
birth outcomes and childhood respiratory disease.

 � Ground level ozone, which can decrease lung function and aggravate asthma and other 
lung diseases.

 � Nitrogen oxides, associated with increased deaths from heart and lung disease, and 
respiratory illness.

 � Polyaromatic hydrocarbons, which have been linked to cancer.

The actions in this strategy will reduce the use of conventional diesel across B.C. and across our economy, 
targeting reductions in both transportation and energy-generation.

Renewable diesel – blended with fuels from renewable sources – is less carbon intensive. So are vehicles 
powered by natural gas. Both are important transitional fuels that can provide emission reductions while 
cleaner heavy-duty vehicles are being developed.

REDUCING EMISSIONS AT VANCOUVER INTERNATIONAL AIRPORT

With a record 24.2 million passengers in 2017, YVR is one of the fastest-growing airports in Canada – and it’s 
taking action to ensure that growth is energy efficient and sustainable. For example:

 � fully-electric buses, which create zero emissions, are used to move passengers between the airfield and the 
terminal building

 � gates are provided with pre-conditioned air and ground power, which allows aircraft to use electricity 
instead of jet fuel

 � 37 per cent of the ground handling fleet and 51 per cent of baggage support equipment now runs on 
electricity, and

 � by 2022, a new GeoExchange system will use the earth’s renewable energy to heat and cool the 
terminal building.

Overall, YVR has set an ambitious goal to reduce its greenhouse gas emissions by 33 per cent by 2020.
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2.4.3 Making B.C. industries the cleanest in the world – 
industrial and upstream electrification

Electrification of industry is critical to meeting our climate commitments and reducing air pollution. 
Our goal is to make B.C. industries the cleanest in the world by using our clean energy to power our 
industrial economy.

Industrial processes often require large amounts of energy, with complex demands for delivery, 
infrastructure, and timing. To make it easier for large operations to access clean energy, BC Hydro will add 
new transmission lines and interconnect existing lines.

For areas like the Peace Region, this means electrifying industrial operations which up until now have 
depended on carbon-intensive fuels. In the South Peace, demand for electricity is growing faster than 
in any other part of British Columbia, largely due to natural gas exploration and development in the 
nearby Montney region. The Dawson Creek/Chetwynd Area Transmission Project has doubled electricity 
capacity in the area, allowing natural gas activities to be powered by clean electricity and avoid millions 
of tonnes of new greenhouse gas emissions.

In the meantime the Peace Region Electricity Supply (PRES) project will make it easier to replace natural 
gas combustion with electricity. Switching to clean electricity will make B.C.’s natural gas the cleanest in 
the world.

CUTTING EMISSIONS WITH UPSTREAM ELECTRIFICATION

In 2010, ARC Resources committed to building their Dawson Creek natural gas 
processing plant to produce fewer GHG emissions than was standard at the time. 
Electric-driven compressors were installed instead of gas-powered models and 
in 2018, ARC connected two more natural gas plants to B.C.’s clean electricity, 
significantly reducing emissions at those facilities. To reduce methane emissions, ARC 
is also developing a program to replace equipment with lower-emission or zero-
emission pneumatics where possible.

These projects, supported by B.C.’s offset and infrastructure royalty programs, are 
helping drive the innovation needed to cut carbon during production.
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ADDRESSING EMISSIONS FROM LIQUIFIED NATURAL GAS 

(LNG) DEVELOPMENT

One of the conditions for LNG development in B.C. is that it fits within the 
Province’s climate commitments. While LNG Canada is working to make 
its Kitimat facility the world’s cleanest in terms of greenhouse gas (GHG) 
emissions intensity, the project could add up to 3.45 megatonnes of carbon 
emissions to the province’s total.

Recognizing that natural gas can be a transitional fuel on the path to less 
carbon-intensive options, the CleanBC program for industry will encourage 
the use of the greenest technology available in the sector to reduce 
emissions and encourage economic and job growth. More reductions from 
LNG’s climate impact will be achieved through investments in electrification 
of upstream oil and gas production so extraction and processing are 
powered by electricity, instead of burning fossil fuels.

2.4.4 Reducing methane emissions from natural gas production
Methane, which has a much higher GHG impact than carbon dioxide, is generated in many processes, 
from landfills to agriculture. The Province has been working in collaboration with the natural gas sector, 
environmental organizations and the federal government to establish new rules to reduce methane 
emissions in the upstream production of natural gas by 45 per cent by 2025. Using new and upgraded 
technologies and leak detection and repair programs, methane emissions can be reduced while 
keeping natural gas production economic for companies. Provincial regulations are being developed 
by the BC Oil and Gas Commission and are expected to be passed by 2019. The Province will pursue an 
equivalency agreement with the federal government to ensure our regulations and oversight remain in 
force for the B.C. natural gas sector.

British Columbia and the federal government are also improving our understanding of how much 
methane may be escaping from the natural gas sector. Through field work in 2018 we are developing 
an updated assessment of fugitive methane releases, equipment counts and potential leaks. We will be 
further investigating leading technology and evolving best practices – including detection and repair 
of leaks in the natural gas sector – and will assess these with a view to adapting and applying those 
new best technologies to B.C.’s resources beginning in 2023. With this new information we will be able 
to calibrate our response to ensure we capture the most methane for the least cost, keeping the sector 
economic while reducing carbon pollution from major emitters. 
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2.4.5 Technological innovation including carbon 
capture, utilization and storage

Carbon capture utilization and storage is a GHG emissions-mitigation measure that integrates 
with B.C.’s energy systems to recycle carbon into other forms of energy or to store it permanently 
deep underground.

Natural gas processing plants in northern B.C. have been doing this for decades, capturing carbon 
dioxide and sulphur dioxide from raw natural gas and pumping it back underground. As the technology 
to capture and reinject carbon dioxide becomes more economic and the geologic storage is better 
understood, the Province is taking action to ensure it can continue to be implemented safely and 
securely. We will develop a safe, effective regulatory framework for underground carbon dioxide storage, 
not just for the natural gas sector, but also for direct air capture.

This is a growing opportunity for British Columbia. Organizations like the Carbon Capture and Conversion 
Institute, a collaborative venture between CMC Research Institutes and BC Research Inc, are providing 
the test bed for the greenhouse gas reduction technologies of the future. The alliance of research 
and commercialization organizations creates a unique ecosystem of experts and equipment that is 
unparalleled in Canada.

The Institute’s mission is to accelerate the development, piloting, scale-up, and validation of new carbon 
capture and conversion technologies. They offer clients access to a comprehensive set of facilities for 
pilot project design, fabrication, testing and refinement. At the University of British Columbia, technology 
developers can work with faculty on early-stage, bench-scale technologies while the pilot project facility 
has infrastructure and utilities allowing for long-term trials.

This commitment to advancing technology is already paying off. For example, Squamish-based Carbon 
Engineering takes CO₂ out of the atmosphere and converts it into ultra-low emission transportation fuel. 
The company is a world leader in large-scale negative emissions technology.

B.C. COMPANY PULLS CARBON OUT OF THE AIR

Squamish’s Carbon Engineering Ltd. (CE) is a clean tech company 
that is getting global attention. With support from B.C.’s Innovative 
Clean Energy Fund, they developed technology that pulls carbon 
emissions out of the air. They can then safely store it underground 
or turn it into a carbon-neutral fuel that works in any engine. 
By reusing existing carbon little or no additional emissions are 
created when this fuel is burned.

CE is now in early discussions to build commercial facilities. CE’s 
game-changing Direct Air Capture facilities could enable the 
large-scale capture of carbon needed to offset emissions that may 
not be able to be addressed directly. Their facilities also have the 
potential to create 400 construction jobs and 100 permanent jobs 
each. Carbon Engineering is another example of B.C.’s growing 
clean technology.
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2.4.6 Hydrogen economy
Hydrogen can play a major role in B.C.’s low-carbon energy systems. It’s versatile, safe and clean when 
produced from B.C. electricity or renewable natural gas. It produces zero-emissions when it’s used and 
can be stored and transported as a liquid or a gas.

Blending hydrogen with natural gas can significantly reduce emissions and provide an even cleaner 
transitional option where liquid fuels are needed. Clean hydrogen generated in B.C. would be among 
the least carbon-intensive energy products available in the world and could be used to lower the GHG 
intensity of LNG production.

As part of CleanBC, we will accelerate development of B.C.’s hydrogen economy with:

 ¡ financial supports for the deployment of fuel cell electric vehicles and infrastructure;

 ¡ support for centralized hydrogen production; and

 ¡ injection of sustainable hydrogen into the natural gas grid.

A B.C. Hydrogen Roadmap will be released in 2019 to grow the new low-carbon economy and identify 
economic opportunities throughout B.C. For example, off-grid Indigenous and non-Indigenous 
communities could host hydrogen fuel cell pilot projects. These new approaches could leverage our 
leadership in fuel-cell development to create more jobs in technology and innovation while reducing 
emissions across our economy.

By 2030, these initiatives 
are projected to achieve   8.4 Mt   of GHG reductions
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 3  HELPING PEOPLE GET THE 
SKILLS THEY NEED

Whether it’s generating clean energy, retrofitting buildings or designing new 
technologies, making B.C. cleaner will create good jobs that support families and 
sustain our communities. We need new skilled workers, and new skills to equip 
those already at work across the province.

As new jobs and professions emerge, post-secondary education and training need to keep pace. So 
the Province is working with employers, Indigenous communities, labour groups and post-secondary 
institutions to analyze the labour market and identify:

 ¡ where the strongest job growth is likely to be,

 ¡ what skills are needed to meet the demand,

 ¡ what specific training we need to develop and deliver in our communities, and

 ¡ what support students and apprentices need to excel in these programs

As a first step, we are investing in two key sectors where we already know demand is strong and 
growing – cleaner buildings and cleaner transportation. This includes:

 � Training and certification for Energy Step Code professionals. Since 2017, local 
governments have had the option of adopting the voluntary BC Energy Step Code (ESC). The ESC 
sets energy performance targets for new buildings, provides a technical roadmap for users and 
supports continuous improvements to the BC Building Code. The highest step of the ESC for any 
building type is “net-zero energy ready,” which is up to 80 per cent more efficient than the current 
base BC Building Code. The technologies and techniques needed to design and build these 
new buildings will be developed right here in B.C., and with the right training for our building 
professionals, it will mean new opportunities across the province.

GREEN SKILLS TRAINING CREATES NEW BUSINESS

Vancouver’s Small Planet Supply brings builders, contractors, 
tradespeople and architects together to learn about improving air 
tightness – a key part of the requirements in BC’s Energy Step Code.

This straightforward, hands-on training builds on existing skills, opening 
up new business opportunities for participants. They can then help 
clients save on energy use and costs, while greatly improving comfort 
and air quality.

“People find learning new skills exciting,” says CEO Albert Rooks. “It 
means they can deliver higher quality services.”
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Now, with support from the Province, they have taken a mobile version of the course across B.C.

 � More training for ZEV-related work. Expansion of the clean energy vehicle automotive 
curriculum across the province and support for electricians to upgrade their skills with the Electric 
Vehicle Infrastructure Training Program.

Clean vehicles present a significant economic opportunity for the province. B.C. has a highly skilled 
workforce and research, development activities and expertise in niche sectors that are critical to 
the deployment of clean vehicles and related infrastructure. This, combined with key deposits of 
minerals used in manufacturing of clean vehicle technologies, means B.C. is well positioned to 
capitalize on a global market for ZEVs and their related technologies.

Having the skilled mechanics available to keep a new clean fleet performing, and the skilled 
electricians to help build out supporting infrastructure, will be critical to the successful deployment 
of millions of vehicles across the province by 2040. Our training and apprenticeship programs will 
be designed to deliver the technical skills and certifications needed by this new segment of the 
transportation system.

SKILLED JOBS ON THE RISE

With a growing focus on clean energy, new types of jobs are 
opening up and demand is growing for skilled professionals in jobs 
such as:

 � Smart Grid Technician, who helps to define, plan, install 
and manage software, firmware and smart grid systems for 
residential, commercial, and industrial utility customers.

 � Methane Gas Capture/Renewable Natural Gas 
Supply Technician, focusing on the efficient collection, 
storage and utilization of methane from various sources 
including wastewater treatment facilities, landfill gas capture 
facilities or farms using anaerobic digesters.
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As part of this strategy, the Province is developing a CleanBC Labour Readiness Plan to address the 
labour and workplace opportunities that will emerge through the implementation of CleanBC. The plan 
will identify future occupational and skills profiles relevant to the transition to a low carbon economy, 
including where jobs may be located, and opportunities for mid-career workers to develop new skills.

Public engagement in 2019, including an online portal, will be used to gather public and professional 
input from a range of backgrounds to inform the plan’s development. In addition, collaboration with 
Indigenous peoples on the plan will include community and regional meetings across the province.

The plan will incorporate public input, detailed assessments of labour market conditions and economic 
trends, address the participation of women and other under-represented communities in these roles, 
and respond to issues that could affect people’s opportunities to participate. It will provide a framework 
for sector specific actions to equip British Columbians with the skills and experience they need to power 
our future.

The CleanBC Labour Readiness Plan will identify where additional support may be needed for lower 
income students, and tailored to meet the needs of Indigenous peoples, rural communities and workers. 
We will work with post-secondary institutions to implement the plan, developing new, skilled workers, 
and providing training opportunities for today’s workers.
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 4  MEASURING OUR PROGRESS

Since 2008, B.C. has been tracking its GHG emissions and setting long-term 
targets for reductions. Measuring our progress towards those targets helps make 
sure we stay on track by adjusting and refining our approaches over time.

In May 2018 – recognizing the impacts of our growing economy and population – the Province set new 
targets for GHG emissions. Compared to 2007 levels, we are now committed to reductions of:

 ¡ 40 per cent by 2030,

 ¡ 60 per cent by 2040, and

 ¡ 80 per cent by 2050.

These new targets reflect the fact that early progress to meet our commitments has stalled in recent 
years – we are not on track to meet our goals if we don’t change the way we use energy across key 
sectors. Compared to 2007, total net GHG emissions were down 3.7 per cent in 2016 according to our 
latest assessment (https://www2.gov.bc.ca/gov/content?id=50B908BE85E0446EB6D3C434B4C8C106).

Emissions have risen in several areas, driven by economic and population growth and a slowdown of 
reduction measures since 2011.

CHANGES IN EMISSIONS BY SECTOR 2007 – 2016

HIGHER LOWER

Passenger vehicles Û 14.6% Metal and mineral 
process emissions

Ü 22.3%

Oil, gas and mining Û 10.9% Commercial buildings Ü 6.5%

Heavy duty trucks Û 7.7 % Residential buildings Ü 11.1%

Off-road transportation Ü 14.5%

Waste Ü 14.3%

While the slow rate of emissions decline is troubling, we also see signs that our actions are paying 
off, thanks in large part to the choices made by British Columbians. For example, since 2007, emission 
intensities have fallen significantly in some sectors:

 ¡ GHG emissions per person have fallen by 12 per cent

 ¡ Fossil-fuel use per person is down by 10 per cent

 ¡ Overall, the carbon intensity of our economy – measured by the relationship between greenhouse 
gas emissions and economic growth – has decreased by 19 per cent

 ¡ In the oil and gas sector, carbon intensity has dropped by half in the last 10 years

CleanBC protects our communities and sets us on a path to a stronger, more sustainable future. The 
measures announced in this plan include ambitious goals for transforming the buildings we work and 
live in, how we get around, and how we power our economy and use cleaner energy.
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Goal snapshot

Where we live and work

By 2030, emissions from buildings 
dropped by 40%.

 ¡ By 2032, new buildings will be 80% more efficient than a 
home built today (highest tier of B.C. energy step code)

 ¡ By 2030, 70,000 homes and 10 million m² of commercial 
buildings will be retrofitted to use clean electricity in space 
heating

 ¡ 60% of homes and 40% of commercial buildings will be 
heated with clean electricity

 ¡ Public buildings will lead the way, reducing emissions by 
50% by 2030

 ¡ Overall, emissions from buildings will drop by 40%

Getting around

By 2030, fossil fuel use for 
transportation has dropped 20%

 ¡ By 2030, 30% of all sales of new light-duty cars and trucks will 
be zero-emission vehicles, rising to 100% by 2040

 ¡ To help meet increased demand for lower-carbon fuels, B.C. 
will support the production of 650 million litres of renewable 
fuels per year

 ¡ The Province will reduce GHG emissions from government 
vehicles by 40%

 ¡ Overall, fossil fuel use for transportation will drop by 20%

Cleaner Industry  ¡  The CleanBC program for industry will reduce industrial 
emissions by 2.5 Mt per year

 ¡ By 2025, methane emissions from the natural gas sector will 
drop by 45%

Reduce waste and turn 
it into a resource

 ¡ By 2030, 95% of organic waste (including municipal, 
industrial, and agricultural) will be diverted from landfills and 
turned into other products

 ¡ By 2030, 75% of landfill methane will be captured

Adaptation  ¡ By 2020, the Province will develop an Adaptation Strategy 
based on a province-wide climate risk assessment
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GOVERNMENT DIRECTION

MINISTRY OF FINANCE 
Annual Budget Document

 ¡ Will include a topic box that describes the fiscal plan 
funding for climate change

 ¡ Consistent with the previous government’s legislated 
commitment to transparency on use of carbon tax 
revenue

PROGRAM DELIVERY

MINISTRIES 
Annual Service Plans

 ¡ Reflect commitment to CleanBC funded & approved 
policies and programs in Service Plans

 ¡ Implement funded and approved policies & 
programs

 ¡ Track results (emissions, reductions or activity data)

DATA COLLECTION &  
REPORTING OF RESULTS

MINISTRY OF ENVIRONMENT AND CLIMATE 
CHANGE STRATEGY 
Inventory & Reports

 ¡ Assemble annual GHG emission information for the 
latest verified year

 ¡ Legislative requirement to table an annual report 
of GHG spending, program results and anticipated 
reductions in GHG emissions and climate risk from 
the previous year

CROSS-GOVERNMENT 
ALIGNMENT & ADVICE

CSCG ADVISORY COUNCIL 
Advice to Government

 ¡ Reports publicly on government’s progress

 ¡ Reviews ongoing policies and programs

 ¡ Undertakes independent review of proposed climate 
actions against carbon budgets

 ¡ Advises on adjustments to remain on track to targets 
and manage climate change risks
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Transparent, forward-looking and independent public reporting
Under the Climate Change Accountability Act, B.C. reports on its GHG emissions every year. However, it 
takes two years to gather the necessary data. That’s why our latest Progress to Targets report is for 2016.

As part of CleanBC, we’re committed to doing better. We’re developing a new accountability framework 
to make sure people have access to the latest, most relevant information as soon as possible. We will 
continue to provide comprehensive reports on our progress under the Climate Change Accountability Act. 
We will also:

 ¡ table in the Legislature an annual report of spending, program results and anticipated reductions 
from the previous year,

 ¡ forecast emissions for three years in the future, based on strategic initiatives and modelling, and

 ¡ publish emissions results as we get the information.

Having more information sooner will allow our partners across all sectors to see how well their efforts are 
paying off, and to make early adjustments where needed.

The independent Climate Solutions and Clean Growth (CSCG) Advisory Council will provide a review 
of government’s progress in reducing emissions as well as advice on future actions. Their first report 
will be available in 2019. The council includes members from Indigenous communities, environmental 
organizations, industry, academia, labour and local government.

Climate Change Accountability Process

cleanBC 
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 5  WORKING TOGETHER

We will need to work together to protect what we care about and move towards 
a cleaner future. As part of this strategy we will build new – and strengthen 
existing – relationships with partners, including:

 � Indigenous peoples. Working together for a cleaner future is an opportunity to advance 
lasting reconciliation with, and self-determination for, Indigenous peoples. Accordingly, and 
consistent with our commitments and obligations, we will work together with Indigenous peoples 
to develop a collaborative approach to engagement on the concepts and initiatives in this strategy. 
Collaboration with Indigenous peoples will include initiatives to build resilient communities, 
participate in new clean economy opportunities, recognize traditional knowledge, and help 
communities adapt to the impacts of climate change. This will include collaboration on a climate 
change adaptation strategy to be developed for 2020 and the CleanBC Labour Readiness Plan.

 � Business adaptation and industry. B.C.’s business sector is serious about establishing the 
province as a world leader in supplying low carbon goods and services. And B.C. industries want 
to press their comparative advantages and build a clean B.C. brand. As new markets develop, 
business and industry leaders continue to work collaboratively with government and communities 
to protect jobs and ensure industries remain competitive.

By focusing on coordinated action in the near term, we can maintain and enhance our competitive 
advantages while building a cleaner future. For example, a newly-signed Memorandum of 
Understanding commits the Province and the Business Council of British Columbia to working 
jointly on a low-carbon industrial strategy to help our industries compete and win in the 
global marketplace.

 � Technology and innovation. With hundreds of companies and thousands of employees, 
clean tech is one of our fastest-growing industries. Along with providing good jobs and business 
opportunities, the sector produces technologies that contribute to a cleaner, more sustainable 
world. Demand for these technologies is expected to rise significantly in the years ahead.

 � Educators and workers. This includes working with labour groups, employers and post-
secondary institutions to identify, and provide training for, new job opportunities for both new 
workers and mid-career workers of all backgrounds. This is consistent with the government’s 
commitment to a fair and just transition to a cleaner economy.

 � The federal government and other jurisdictions. Since 2016, federal, provincial and 
territorial governments have been guided by the Pan-Canadian Framework on Clean Growth and 
Climate Change, which sets out a national plan to reduce greenhouse gas emissions, grow the 
economy and build resilience to a changing climate.

The framework includes measures such as performance standards and regulations to encourage 
energy efficiency. It also includes commitments to reduce reliance on diesel fuel in northern 
and remote communities and fund smart grid deployment across the country. The Province and 
Ottawa are partners in a Forest Carbon Initiative, which invests in projects that sequester forest 
carbon and reduce carbon emissions – promoting the improved use of forest fibre for biofuels and 
longer-lived wood products.
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Clim
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. is also w
orking closely 

w
ith w

estern U
.S. states through the Pacific Coast Collaborative and w

ith governm
ents w

orldw
ide 

through initiatives such as the Paris A
greem

ent. Joining forces allow
s us to increase our im

pacts 
and learn from

 one another’s experiences.

 
�

Lo
cal g

o
vern

m
en

ts. From
 land-use planning to citizen engagem

ent, local governm
ents are 

often best positioned to m
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CLIMATE CHANGE RESILIENCE

Climate change affects almost every aspect of our lives from water 
supply and agriculture to the comfort and security of our homes and 
communities. For example, more frequent and severe heat waves 
affect people’s health, heavier rains put pressure on our roads, rivers 
and sewer systems, while rising sea levels have critical impacts for 
coastal communities.

Even with our actions to date, climate impacts will continue for the 
rest of this century. While the challenges are significant, responses 
can take many shapes depending on the context of a community, 
business, organization, or sector. There is no ‘one-size-fits-all solution’ – 
measures to create resilience can range from building flood defences 
to redesigning communication systems, business operations and 
government policies. Many in B.C. are already beginning this important 
work. By understanding and preparing for climate impacts, we can 
reduce the risks.

The Province is taking steps by first understanding the risks posed by 
climate change. The B.C. Climate Action Secretariat is conducting a 
Strategic Climate Risk Assessment to identify and assess provincially 
significant climate-related risks to B.C. The results of the assessment 
are expected in spring 2019 and will inform a new provincial 
adaptation strategy.

Equipped with this new knowledge we will engage and collaborate 
with Indigenous peoples to seek input on managing our climate risks. 
The input and ideas we gather will be used to develop a province-wide 
adaptation strategy.
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 6  REACHING OUR TARGETS

The industry, buildings and transportation initiatives laid out in this plan combine 
to reduce our emissions by 18.9 Mt, getting us 75% of the way to our 2030 
climate targets.

Reductions to achieve 2030 target

Future Reductions
. Mt CO₂e

Transportation
. Mt CO₂e

Buildings and
communities

. Mt CO₂e

Industry
. Mt CO₂e

Carbon pricing
. Mt CO₂e

Waste
. Mt CO₂e

The remaining 6.1Mt in reductions will be achieved through initiatives identified over the next 18-24 
months, including:

 ¡ reducing and making better use of waste,

 ¡ improving community planning, active transportation, and transit

 ¡ cleaner heavy-duty vehicles and freight

 ¡ significantly increasing industrial electrification,

 ¡ meeting our demand for clean electricity,

 ¡ maintaining a resilient agricultural sector, and

 ¡ cleaner, more efficient technology.

Work to achieve additional emission reductions in these and other areas will continue throughout 
this period.

To make our 2040 and 2050 targets achievable we need additional reductions through innovation and 
investment. New technologies mean new jobs – good jobs that didn’t exist before. They involve new 
equipment, new ways of doing things, and new products that save energy and money for families. As 
the strategy develops there will be many opportunities for new enterprise and community development.

Areas where there are still significant GHG emissions will be the focus of future actions. These remaining 
emissions come from fossil fuels or result from chemical or biological processes. They will not be easy to 
address, but we are committed to finding solutions.
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We are committed to making sure that these actions achieve the emissions reductions we need. Not 
every step is likely to turn out as planned; some will achieve even greater results and others may need a 
new approach. As research and innovation deliver more solutions, we will review and update our plans.

In 2019, a renewed cross-government effort will begin to roll-out the initiatives that will get us the 
6.1 million tonnes we need to reach our targets. We will continue working with British Columbians to 
identify and seize further opportunities in the months and years ahead, and we will take these steps in 
cooperation and collaboration with B.C.’s Indigenous peoples. In 2020, as part of our new accountability 
framework, the Minister of Environment and Climate Change Strategy will report on the new initiatives 
and how much closer they will bring us to our targets. Each year will have an update on what’s working 
and what needs more attention.

Engagement, collaboration, and public consultations in 2019 will focus on topics including:

Reducing waste
Imagine living in a world without waste, where by-products of all kinds are reused, recycled and 
reconstituted as raw materials. Where no other option exists, they are used a source of energy. That 
approach, known as a “circular economy” is what we are adopting in British Columbia, recognizing its 
potential for creating jobs, promoting innovation, and protecting the environment by harnessing the full 
value of resources.

Overall, waste is still a 1.5 million tonne problem for greenhouse gas emissions, and the negative effects 
of managing waste of all kinds continue to be an expensive part of our lives. Our strategy for waste 
will focus on prevention, which has the greatest potential for reducing GHG emissions, including those 
emissions that occur beyond our borders where many of the products we use are manufactured.

British Columbia’s Extended Producer Responsibility program is an example of the way we will 
encourage manufacturers and retailers to prevent waste at the source, and we will look at new products 
and approaches for prevention. We’ll also look at actions to increase reuse and recycling combined with 
key downstream mitigation measures, such as reducing methane emissions from landfills.

Other waste streams come from industry, like bark and other milling waste in the forestry sector, or 
manure and agricultural waste that can lead to environmental problems if we don’t manage it well. We 
will explore solutions for these more difficult waste streams so they don’t just pile up. Renewable natural 
gas, liquid biofuels and local bioenergy systems may be some of the solutions that also help reduce the 
use of higher carbon fuels.

Community planning, active transportation and transit
Community planning decisions can go a long way toward reducing our environmental impacts. For 
example, compact communities reduce the need to drive by having housing, shops, workplaces, schools, 
parks and civic facilities within easy walking distance of each other. Similarly, focusing development 
along existing transit routes can make daily travel easier, cleaner and more convenient. Generally, the 
urban planning and design choices that make communities livable also make them less energy and 
emissions intensive, benefiting everyone.

Future initiatives with CleanBC will include a plan for a clean communities and transportation system 
network, supporting industry and people of all ages and abilities to efficiently access the goods, 
services and markets they need. Our work in this area will focus on land-use; transportation network 
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infrastructure, including options for active transportation such as cycling and walking; and transportation 
demand management. We will address policies, programs, services and products that encourage people 
to use sustainable modes of transportation rather than driving alone, or to make fewer trips by car.

As part of this new plan, the Province will support local governments, the Nisga’a Lisims Government, 
and Treaty First Nations to use their policy tools and purchasing power to help reach our 2030 target 
while developing more compact communities and providing safe, convenient and affordable zero-
emission transportation options.

Cleaner heavy-duty fleets and freight
Light-duty cars and trucks are only a part of our province’s transportation story, and at present they are 
the most advanced in terms of options, affordability and near-term solutions. Lower carbon alternatives 
are still in development for commercial and heavy-duty vehicles, which contribute 8.1 million tonnes per 
year to our greenhouse gas emissions.

Next, we will be exploring new fuel and transportation alternatives for freight, including trucks and 
heavy equipment used in industrial operations like mining and logging. We will also be working with 
small business to find clean transportation options across B.C. We will build on our global transportation 
hubs to lower fuel costs and air pollution while making our ports attractive to global shipping fleets 
transitioning to LNG as a lower cost, lower GHG transition fuel.

Cleaner fuels like LNG and biofuels may be powering these fleets for some time, but we will also be 
attracting the leading heavy electric vehicle manufacturers to deploy their first fleets here and contribute 
to our climate goals.

Further industrial electrification
Just as the move to electric cars reduces emissions from transportation, switching from fossil fuels to 
clean electricity can make a big difference for industry and manufacturing. The industrial sector is 
forecast to contribute over 20.7 million tonnes of GHGs in 2030, but transitioning to electricity can be a 
challenge and each industry will face different technical and economic conditions.

The Province is committed to working with B.C. industries and manufacturers to identify the best 
pathway for each, recognizing that there are often lower carbon prices in competing jurisdictions. 
We will work with the Business Council of British Columbia and Indigenous businesses to find new 
ways to reduce emissions and develop a low carbon industrial strategy that supports a strong, 
sustainable economy.

We will also be working with our tech sector to find more ways to use our clean electricity to benefit 
B.C. and seek the advice of British Columbians on how best to support this fast-growing sector of 
our economy.

Electricity supply
With clean electricity as the foundation for the prosperous and sustainable future for this province, BC 
Hydro is taking steps to position us for enduring success in the rapidly changing global energy sector. 
We have begun a structural review with an eye towards reducing costs, increasing revenues and keeping 
rates affordable for British Columbians.
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Results of this focused review will inform a broader review that identifies key B.C. and North American 
trends, like the falling cost of renewables and alternative visions for BC Hydro’s long-term role. These 
include both generating and acquiring energy, maximizing B.C.’s capacity advantage, supporting clean 
economic development, and adapting to growth in distributed and district energy and new digital 
technology. This work will be carried out over the course of 2019.

Incorporating these findings and the strategic direction set by CleanBC, BC Hydro will prepare a new 
Integrated Resource Plan to incorporate new objectives and develop a new path forward for electricity 
in B.C.

Maintaining a resilient agricultural sector
The B.C. agricultural sector is already taking action to enhance agriculture’s ability to adapt to climate 
change and contribute to reducing the province’s emissions. The BC Agriculture and Food Climate 
Action Initiative has been working with local agricultural producers to understand the potential 
future impacts of a changing climate, including increasing temperatures, variable rainfall and extreme 
weather events. By developing Regional Adaptation Strategies, our farming communities will have the 
information and tools they need to maintain a resilient agricultural sector in B.C. Through the Canadian 
Agricultural Partnership, the Province and the federal government are investing in the agriculture, agri-
food and agri-based sectors across the province and will continue to explore new opportunities to 
benefit from the growing demand for clean fuels and clean food.

Cleaner, more efficient technology
As part of the move to cleaner industries, the Province will continue to explore technologies that have 
the potential to reduce emissions in sectors where there are few alternatives to fossil fuels. For example, 
carbon capture, utilization and storage contains carbon dioxide emissions from sources like natural 
gas production or manufacturing plants and either reuses it in low-carbon products, such as fuels or 
concrete, or stores it underground to keep it out of the atmosphere. This is just one example of the new 
technologies evolving to support cleaner, more sustainable industries to drive our future economy.

MineSense, a pioneer B.C. technology company, is creating digital mining solutions that provide real-
time, sensor-based ore sorting for large-scale mines. They concentrate ore through superior ore-waste 
classification to increase revenue from higher recoveries and reduce costs spent on processing waste. 
MineSense was recently named to the Global Cleantech 100 and has offices and field personnel in South 
America, Australia and Africa and works with mining customers around the world.

Another innovative company, G4 Insights Inc., is developing and commercializing the conversion of 
forestry waste into pipeline grade renewable natural gas (RNG). Their process turns forestry residue such 
as slash piles and sawmill waste into methane, which can be used as a low carbon transportation fuel or 
for renewable power generation and space heating. The company is currently working on a pilot project 
with plans for a commercial product within three years.
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CleanBC initiatives by sector

INITIATIVE DESCRIPTION
GHG 
Mt in 
2030

CLEANER TRANSPORTATION

Bring down the price 
of clean vehicles 

Just over 20 years from now, every new car will be a zero-emission vehicle
• Mandate 100% of new cars to be zero-emission vehicles (ZEVs) by 2040; 30% ZEV by 2030 and 10% ZEV by 2025. 

1.3

Help people to afford cleaner cars and save money on gas bills with zero-emission vehicle (ZEV) 
incentives
• Continue to provide rebates for light-duty vehicles
• Expand incentives for clean buses and heavy-duty vehicles

0.3

Make it easier to charge an electric car or fuel a hydrogen car
• Expand the charging network with home, work and public fast-charging stations and additional hydrogen fueling 

stations
• Enable private investment in charging and hydrogen fueling infrastructure to get more stations faster

Speed up the switch 
to cleaner fuels  

Phase in more renewable fuels for the gas we use
• Make our fuel cleaner by increasing the low carbon fuel standard to 20% by 2030
• Increase the supply of cleaner fuels by ramping up new production in B.C. of 650 million litres of renewable gasoline 

and diesel by 2030 

4.0

•  Make vehicles run cleaner by increasing tailpipe emissions standards for vehicles sold after 2025 0.4

Get to work on getting 
rid of gridlock

•  Help people get around with a long-term strategy to increase active transportation and look at better 
commuting solutions.

subtotal 6.0

IMPROVE WHERE WE LIVE AND WORK

Better Buildings Make every building more efficient
• Improve the BC Building Code in phases leading up to “net-zero energy ready” by 2032
• Adopt the model National Energy Code for existing buildings by 2024
• Increase efficiency standards for heating equipment and windows
• Encourage the development of innovative and cost-effective low-carbon building solutions

0.5Support for Better 
Buildings

Focused investments in public housing to use less energy at home
• $1.1 B for Capital Renewal fund for public housing to improve living conditions, energy efficiency, and reduce 

emissions
• Incentives to make heat pumps affordable and make homes more comfortable through building envelope upgrades
• Retrofits for public buildings so they use less energy
• Improve building energy information available to buyers and renters

• Make residential natural gas consumption cleaner by putting in place a minimum requirement of 15% to come 
from renewable gas 1.5

Support for 
Communities

• Help remote communities reduce their dependence on diesel
• Support public infrastructure efficiency upgrades and fuel switching to biofuels with the CleanBC Communities 

Fund

subtotal 2.0
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INITIATIVE DESCRIPTION
GHG 
Mt in 
2030

CLEANER INDUSTRY

Ramp up the clean growth 
program for industry

• Direct a portion of B.C.’s carbon tax paid by industry into incentives for cleaner operations 2.5

Improve air quality by 
cutting air pollution

• Clean up air pollution in the lower mainland with a pilot project to test options to switch 1,700 freight trucks to 
natural gas and low or zero-carbon fuel by 2030

• Make heavy-duty vehicles more efficient with fuel efficiency improvements, education on best driving practices

Reduce emissions 
from methane

• Reduce methane emissions from upstream oil and gas operations by 45% 0.9

Industrial electrification • Provide clean electricity to planned natural gas production in the Peace region 2.2

• Increase access to clean electricity for large operations with new transmission lines and interconnectivity to existing 
lines 1.3

Carbon capture 
and storage

• Ensure a regulatory framework for safe and effective underground CO₂ storage and direct air capture 0.6

Cleaner fuels for industry • Make industrial natural gas consumption cleaner by putting in place a minimum requirement of 15% to come from 
renewable gas 0.9

subtotal 8.4

REDUCE WASTE

Reduce waste and turn 
it into a clean resource

• Help communities to achieve 95% organic waste diversion for agricultural, industrial, and municipal waste – 
including systems in place to capture 75% of landfill gas

• Waste less and make better use of it across all sectors of our economy, like forestry, agriculture, and residential areas, 
including renewing the B.C. Bioenergy Strategy and building out the bioenergy and biofuels cluster

0.7

subtotal 0.7

HELPING PEOPLE GET THE SKILLS THEY NEED

Make sure British 
Columbians can lead 
the clean transition

• Develop programs like Energy Step Code training and certification, and Certified Retrofit Professional 
accreditation

• Expand job training for electric and other zero-emission vehicles

MEASURING OUR PROGRESS

Establish credible 
targets and a strategy 
to meet them

• Roll-out associated programs and enabling legislation for CleanBC

Stay accountable  • Coordinate implementation and reporting for CleanBC

Carbon pricing • Grow the carbon tax $5.00 per year 2018 to 2021 to encourage lower emission alternatives, with rebates for low and 
middle income British Columbians and support for clean investments 1.8

subtotal 1.8

2018 CleanBC TOTAL REDUCTIONS

The legislated target for 2030 is a reduction of 25.4 Mt GHG from a 2007 baseline
18.9

* Policy line items represent individual reduction potential estimates. Subtotals and totals are derived from combined modeling and 
may be lower than the sum of policies because of policy interactions (two policies contribute to the same reduction)
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This public direct current fast charging (fast charging) and hydrogen fuelling station (hydrogen 
station) study builds on the 2018 British Columbia (B.C.) Direct Current Fast Charging Network 
Study for Geographic Connectivity published by the Province of British Columbia (the 2018 Fast 
Charging Network Study).1 

This document is intended to outline the approximate location and number of public fast 
charging sites and ports as well as hydrogen stations to facilitate safe, convenient zero-
emission vehicle (ZEV) travel across B.C. through 2040 for light-duty vehicles.  It provides a 
guide for those in B.C. deploying public ZEV infrastructure, which may include the private 
sector (including fuel suppliers and vehicle manufacturers), utilities, First Nations, local 
governments, the Province, or other entities.  

The analysis presented in this study is based on modelled results, technology and market 
evolution assumptions as of early 2020, completed by Dunsky Energy Consulting and Zen 
Clean Energy Solutions, using the Electric Vehicle (EV) Infrastructure Planning Assistant Tool 
developed by Kelly Carmichael.  It is approximate and is only used to provide a guide for 
regional connectivity and fast charging and hydrogen station growth across the province.  
Locations for potential future infrastructure presented in this study should be viewed as 
approximate locations indicated by modelling and not viewed as specific sites.

The ZEV market is constantly evolving and the COVID-19 pandemic has affected ZEV and 
infrastructure deployments world-wide. This study will be periodically reviewed and updated 
as the ZEV market in B.C. evolves and more information is available on ZEV adoption rates, 
charging and refuelling needs and vehicle and infrastructure technology.

The 2018 Fast Charging Network Study outlined the approximate number and location of fast 
charging sites for EVs to drive along all primary and secondary highways in B.C.  This update 
includes major roads in the geographic network and outlines the total estimated number of 
fast charging sites and ports in different geographic regions across the province to support the 
total anticipated light-duty EV fleet over time.  

Modelling results from the EV Infrastructure Planning Assistant Tool show that a total of 194 
geographically distinct fast charging sites (with at least two ports at each site) are needed 
to enable safe, efficient travel in an EV throughout all primary and secondary highways and 
major roads in the province. As of September 2020, 102 sites are installed, 16 are planned and 
76 are outstanding.  The analysis also indicates that by 2040, the number of EVs in B.C. will are 
estimated to need a total of 6,710 fast charging ports (across 400 sites) to support the vehicle 
population anticipated by that time. As of September 2020, 455 ports of all fast charging 
connector types (including Tesla) were operational in B.C., according to data provided by 
PlugShare to the Ministry of Energy, Mines and Low Carbon Innovation.

1  https://www2.gov.bc.ca/assets/gov/farming-natural-resources-and-industry/electricity-alternative-en-
ergy/transportation/bc_dcfc_network_study_-_june_12_2018_final.pdf 
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This study also includes forecasts for public hydrogen stations, including the approximate 
location and number of hydrogen stations by 2040 based on the anticipated light-duty 
hydrogen fuel cell electric vehicle (FCEV) fleet.  The analysis indicates that by 2040, 82 sites with 
141 hydrogen stations are anticipated to be needed province wide.  As of September 2020, 
three public hydrogen stations have been installed in B.C. with three more planned. 
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To ensure consistency, the following definitions will be used throughout the report:

 � Light-Duty Vehicle: A passenger vehicle, including cars, sport utility vehicles, vans, 
and light pick-up trucks with a gross vehicle weight rating of 3,856 kg or less.  

 � Electric Vehicle (EV): An EV is a vehicle that uses one or more electric motors for 
propulsion with onboard energy storage.  It includes battery electric vehicles (BEVs), 
plug-in hybrid electric vehicles (PHEVs) and fuel cell electric vehicles (FCEVs).  For the 
purposes of this report, all EVs are light-duty vehicles (weight rating of 3,856 kg or 
less).

 � Zero-Emission Vehicle (ZEV): A vehicle capable of producing zero tailpipe emissions.  
BEVs, PHEVs, and FCEVs are all ZEVs.

 � Battery Electric Vehicle (BEV): A vehicle that has electric motors and batteries and 
recharges by plugging into an external outlet. 

 � Plug-in Hybrid Electric Vehicle (PHEV): A vehicle that has an electric motor and 
battery that can be recharged by plugging in and that also has an internal combustion 
engine that may be used to recharge the vehicle’s battery or take over for the electric 
motor. While select PHEV models can support direct current fast charging, this report 
assumes that most PHEV drivers do not use infrastructure.

 � Charging Site: An EV charging site is a location where electric energy can be supplied 
to recharge EVs.  Sometimes the term charging station is used interchangeably with 
charging site. A site may include multiple charging ports.

 � Charging Port:  An EV charging port is the outlet used to charge the EV.  The port is 
located at a charging site.  Although not always technically correct, the term “charger” 
is often used to refer to a charging port for simplicity’s sake.  This report treats the 
number of ports at a site as equivalent to the number of EVs that can be charged 
simultaneously.  Currently, many fast chargers include two connectors where each 
connector is for a different charging standard but only one EV can be charged at a 
time. This would be considered a single port for the purposed of this report. 

 � Direct Current Fast Charging (DCFC): A type of charging port that allows for a faster 
charging of the EV relative to Level 2 (J1772 connector) or a wall outlet.  A typical rule 
of thumb for fast-charging targets an 80% charge within 30 minutes, although this 
depends on the output power of the charger and the battery capacity of the EV.

 � Fuel Cell Electric Vehicle (FCEV): A vehicle that has an electric motor and battery, but 
instead of plugging in, the battery is charged by converting hydrogen to electricity on-
board. They are fuelled at public hydrogen stations, similar to pumping gasoline.

 � Hydrogen Fuelling Station (HFS): A type of infrastructure designed for filling a 
vehicle with hydrogen fuel.  A hydrogen fuelling station is similar to a gasoline pump 
and takes approximately five minutes to fill a light-duty vehicle tank, providing 
approximately 500-600 km of driving range (United States Environmental Protection 
Agency estimated range of currently available FCEVs).

 � Cluster: A group of hydrogen stations within the same geographic area that FCEVs 
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drivers use interchangeably.
 � Connector: A city or community that links clusters together, such as along a major 

highway.
 � Destination: A city, community or travel hub such as an airport that experiences large 

non-local traffic.
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This public fast charging and hydrogen fuelling study builds on the 2018 Fast Charging Network 
Study.  That study outlined the approximate number and location of fast charging sites to drive 
along all primary and secondary highways in B.C.  

This update includes major roads in the geographic network and outlines the estimated number 
of fast charging ports per site in different geographic areas to support the total anticipated ZEV 
fleet to 2040.  

This update also includes public hydrogen stations, including the number and approximate 
location of hydrogen stations by 2040.  More details on hydrogen stations may be found in the 
British Columbia Light-Duty Vehicle Hydrogen Fuelling Network Study (2020), prepared by Zen 
Clean Energy Solutions.2

This report was informed by studies completed by Dunsky Energy Consulting for the fast 
charging section and Zen Clean Energy Solutions for the hydrogen station section for the 
Ministry of Energy, Mines and Low Carbon Innovation in early 2020.  Both utilized the EV 
Infrastructure Planning Assistant Tool developed by Kelly Carmichael.  

CONTEXT

Transportation emissions account for 38% of greenhouse gas (GHG) emissions in B.C.  as of 
2017.  The adoption of ZEVs reduces GHG emissions as well as air pollution and noise.

There are two key pieces of legislation in B.C.  requiring increasing adoption of ZEVs in future 
years.  The Climate Change Accountability Act has legislated GHG reduction targets in B.C.  of 40% 
by 2030, 60% by 2040, and 80% by 2050, relative to 2007 levels.  In addition, the Zero-Emission 
Vehicles Act requires that 10% of new light-duty vehicle sales in B.C. will be ZEVs by 2025, 30% 
by 2030 and 100% by 2040.  In December 2018, B.C. introduced CleanBC3, the Province’s plan 
for meeting its GHG reduction targets.

To help meet B.C.’s legislated GHG emission reduction and light-duty ZEV adoption targets, 
many entities in B.C. are working together to deploy public ZEV infrastructure, including the 
private sector (including fuel suppliers and vehicle manufacturers), utilities, communities, 
and the provincial and federal governments.  This updated public fast charging and hydrogen 
station study will help inform those deployments, by outlining the approximate number and 
location of stations needed throughout the province.  Fast charging and hydrogen stations are 
key to ZEV adoption, allowing ZEV drivers to rapidly fuel their vehicles and continue driving, 
whether they are travelling across the province or in their own community.

2 https://www2.gov.bc.ca/gov/content/industry/electricity-alternative-energy/transportation-energies/
clean-transportation-policies-programs/clean-energy-vehicle-program/dcfc-program/hydrogen-fuelling
3  https://cleanbc.gov.bc.ca/ 
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PURPOSE

This document is intended to outline the approximate location and number of public fast 
charging sites and ports and hydrogen stations to facilitate safe, convenient light-duty ZEV 
travel across B.C. through to 2040.  The Province characterizes a fast charging and hydrogen 
station network as a publicly accessible network open to all vehicle makes and models.  It 
provides a guide for those in B.C. deploying public ZEV infrastructure, which may include the 
private sector (including fuel suppliers and vehicle manufacturers), utilities, First Nations, local 
governments, the Province, or other entities.  

The analysis is based on modelled results, technology and market evolution assumptions as 
of early 2020.  It is approximate and is only used to provide a guide for regional connectivity 
and ZEV infrastructure growth across the province.  This document is intended as a guide for 
expansion of fast charging and hydrogen station infrastructure across the province, regardless 
of which organizations invest in or develop the infrastructure.  

SCOPE

The scope of this document is public fast charging and hydrogen fuelling stations for light-duty 
ZEVs in B.C.

Sites are categorized by B.C.’s eight economic development regions as shown in Figure 1:

 � Vancouver Island / Coast
 � Mainland / Southwest
 � Thompson-Okanagan
 � Kootenay
 � Cariboo
 � North Coast
 � Nechako
 � Northeast
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Figure 1.  Map of B.C.’s Eight Economic Development Regions

ZEV INFRASTRUCTURE PRINCIPLES

The four principles below guide the planning of new ZEV infrastructure across the province.  
No principle is mutually exclusive and there is no requirement for all four principles to be met 
for an installation to occur.  However, ZEV infrastructure planning should aim to maximize the 
number of principles met.  

1. Connect travel corridors across the province, where commuter traffic, cross jurisdictional 
travel or tourism is supported.

2. Ensure infrastructure deployment allows for safe and convenient travel in the province 
while planned at a frequency that allows travel under challenging conditions, such as 
inclement winter weather, including ensuring that site safety and user experience are 
safeguarded and as accessible as possible.  

3. Support regions with dense ZEV adoption.
4. Maximize population areas served.  

The location selection, site features and service standards are all important criteria that need 
to be considered when planning future deployment of ZEV infrastructure.  Strategic and well-
planned deployment will encourage the continued adoption of ZEVs and allow for safe ZEV 
travel in B.C.  

Site development principles that support safe and reliable ZEV travel throughout the province 
include: 

 � Accessible for vehicles travelling in both directions
 � Available 24 hours per day, 7 days per week, 365 days per year
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 � Accessible for drivers with diverse physical abilities
 � Well-lit and safe
 � When applicable, near amenities 
 � Upgradeable and scalable technology, including for future higher-capacity or higher-

power stations, greater numbers of stations, common standards, payment processes, 
etc.  

 � Designed to meet or exceed codes and standards
 � Redundant: where possible, for both reliability and anticipated future demand, at least 

two fast charging ports per site and at least two hydrogen stations per cluster

GEOGRAPHIC COVERAGE MODELLING METHODOLOGY

To determine where fast charging and hydrogen station sites are notionally needed in the 
province to facilitate safe, convenient ZEV travel along B.C.’s primary and secondary highways 
and major roads, modelling was completed using the EV Infrastructure Planning Assistant 
Tool.  The model maps the maximum range of a vehicle travelling along a route based on 
energy consumed.  Factors that the model accounts for, which may affect vehicle range, 
include:

 � Efficiency of the vehicle
 � Weight of the vehicle and contents (number of passengers) 
 � The terrain the vehicle is travelling on (particularly elevation gain and loss) 
 � Speed limits of the roads 
 � Outside air temperature 
 � Age of the vehicle

FUTURE ZEV POPULATION ESTIMATES

To inform the number of both fast charging ports and hydrogen stations needed by 2040, the 
following future ZEV population estimates were used for battery electric vehicles (BEVs) and 
FCEVs in B.C. from 2020 through to 2040.  BEV population estimates were developed by the 
Ministry of Energy, Mines and Low Carbon Innovation and FCEV population estimates were 
developed by Zen Clean Energy Solutions as modelled in the B.C.  Hydrogen Study (2019).4  
BEVs specifically were considered in this analysis as most PHEVs were assumed not to use fast 
charging infrastructure regularly (most PHEV models are not fast charging capable).

Table 1.  Estimated Cumulative BEVs and FCEVs in B.C. by Year

2020* 2025 2030 2040

B.C. BEV Population Estimate  26,000 107,000  394,000  2,529,000  

B.C. FCEV Population Estimate 50 3,000 – 9,000 19,000 – 41,000 200,000 – 
350,000

*These numbers were forecast in late 2019/early 2020. Adoption levels may vary from what was forecasted above.

4 https://www2.gov.bc.ca/assets/gov/government/ministries-organizations/zen-bcbn-hydrogen-study-
final-v6.pdf 
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This section includes site specific fast charging principles, the current state of fast charging 
in B.C., modelling methodology and results for fast charging geographic connectivity across 
the province and modelling methodology and results for fast charging capacity across the 
province by 2040.  

FAST CHARGING SPECIFIC SITE PRINCIPLES

Site development principles specific to fast charging that support safe and reliable EV travel 
throughout the province include: 

 � Level 2 charging available (co-located or within 500 m of fast charging)
 � Dual standard connector options (CHAdeMO and CCS/SAE Combo)
 � Minimum 50 kW power output, or 25 kW where three phase power is not available

CURRENT STATUS OF FAST CHARGING IN B.C.

B.C. has one of the largest fast charging networks in Canada.  To date, the CleanBC Go Electric 
Program under the Ministry of Energy, Mines and Low Carbon Innovation has supported multiple 
phases of fast charging deployment in B.C. Fast charging deployment has largely occurred in 
partnership with electrical utilities, local governments, the federal government and industry.

The first phase of fast charging deployment occurred from 2012-2016, through a partnership 
between BC Hydro, the Province of British Columbia, Natural Resources Canada (NRCan), 
local governments and academic institutions.  Phase 1 of the fast charging network deployment 
installed 30 fast charging sites along major highway corridors throughout B.C.  This network is 
predominantly based in the Lower Mainland and Southern Vancouver Island region.

In 2015, to inform the Province’s second phase of fast charging implementation, a Charging 
Infrastructure Gap Analysis5 was undertaken.  Included in the results of that analysis was the 
identification of highest priority gaps in the fast charging network.  Based on those priority gaps, 
phase 2 resulted in the development of a further 33 fast charging sites across B.C., extending 
throughout the Kootenay region and up Vancouver Island, again through the efforts of 
numerous partners, with installations occurring from 2016-2018.

In 2017, the B.C. Ministry of Transportation and Infrastructure began planning for deployment 
of fast charging in its rest areas along highway routes, including development of an EV Charging 
5  https://pluginbc.ca/wp/wp-content/uploads/2015/10/BC-DCFC-Gap-Analysis-Report-FBC_Aug-2015.
pdf 
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in Rest Areas Strategy.  The first rest area with charging was commissioned in February 2018 and 
since then, 22 sites have been installed or are under construction.  Per its 2020/21 Service Plan, 
the Ministry of Transportation and Infrastructure plans to install or support EV charging in at 
least six locations per year for the next three years.6

Beginning in 2018, the Ministry of Energy, Mines and Low Carbon Innovation provided top-up 
funding to the NRCan Electric Vehicle and Alternative Fuel Infrastructure Deployment Initiative 
for public fast charging stations in B.C.7 This program is slated to operate until 2022. In 2019 
the Ministry of Energy, Mines and Low Carbon Innovation began providing top-up funding to 
B.C.  applicants in the NRCan Zero-Emission Vehicle Infrastructure Program, intended to run 
until 2023.  As of July 2020, the B.C. top-up funding through these two NRCan programs has 
supported 179 fast charging ports, which have been installed or are under construction.  

In addition, the Ministry of Energy, Mines and Low Carbon Innovation launched a new B.C.  
Public Charger Program in September 2020 to support fast charging projects that might not 
otherwise meet the criteria of the NRCan programs.8

Further, Tesla has been installing fast charging sites (termed ‘superchargers’) that currently only 
serve Tesla vehicles, since 2014.  As of September 2020, there are 16 supercharging sites with 
178 charging ports in B.C.  with additional sites under development.9

As of September 2020, there are 158 dual standard (non-Tesla) fast charging sites with 258 
charging ports operational in B.C., according to data provided by PlugShare to the Ministry 
of Energy, Mines and Low Carbon Innovation.   Refer to Plugshare (https://www.plugshare.
com) or Chargehub (https://chargehub.com) for the latest information and locations for fast 
charging in B.C.

Figure 2 shows the existing dual standard fast charging sites in the geographic network in B.C.  
(not all individual sites are displayed as there is a high density in populous regions).

6  https://www.bcbudget.gov.bc.ca/2020/sp/pdf/ministry/tran.pdf 
7  https://www.nrcan.gc.ca/energy-efficiency/energy-efficiency-transportation-and-alternative-fuels/elec-
tric-vehicle-and-alternative-fuel-infrastructure-deployment-initiative/electric-vehicle-and-alternative-fuel-2 
8  https://pluginbc.ca/publiccharger/ 
9  https://www.tesla.com/en_CA/supercharger 
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Figure 2.  Map of Fast Charging Sites Installed in B.C. as of September 2020

FAST CHARGING GEOGRAPHIC CONNECTIVITY

Modelling Methodology

Modelling conducted for this report used the same parameters as in the 2018 Fast Charging 
Network Study and added in the B.C.  major road network.

Parameters used for this analysis include:

 � 30 kWh vehicle 
 � 3-year-old vehicle
 � 2 individuals in vehicle
 � Temperature of -10°C for Vancouver Island and Lower Mainland and -20°C for the rest of 

B.C.
 � Vehicle fully charged at each charging stop
 � All primary and secondary highways and major roads in B.C., as defined by the Ministry of 

Transportation and Infrastructure10

The modelling output provides consistent charging site suggestions to support EV driving 
province-wide. Entities installing infrastructure will need to find practical sites where possible 
along all routes which may not always coincide with model output. It is recognized that at 
the time of writing in 2020, an increasing percentage of EVs on the road have larger battery 
capacities (e.g. 64 kWh or higher). It is also recognized that particularly along northern, rural 

10  https://www2.gov.bc.ca/assets/gov/driving-and-transportation/transportation-infrastructure/planning/
inventories/bc_numbered_hwy_functional_classes.pdf 
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and remote highway routes, there may be challenges in finding suitable sites for fast charging 
infrastructure (including due to lack of electricity). It is acknowledged that in practice, most 
EV drivers will not fully charge their vehicle after each charging stop, and instead may charge 
to around 80-90%. If this were taken into account, this would result in charging stations being 
needed closer together. Thus, the selection of a 30 kWh vehicle not only provides consistency 
with the 2018 Fast Charging Network Study, it also provides an additional buffer for longer-
range vehicles travelling under more adverse conditions than those modelled (e.g. older 
vehicle, more passengers or cargo weight, colder temperatures, snow on the road).

Further, while most electricity in B.C. is from clean and renewable resources, some commu-
nities along routes in this report have fossil fuel powered electricity (such as diesel gener-
ators in remote lodges and communities). To promote a complete fast charging network 
province-wide, and because the electrical grid in the province and in remote communities is 
generally becoming cleaner over time, the Province supports new charging installations in 
locations where the current source of electricity may be fossil fuel based, such as at an exist-
ing lodge, and encourages entities to explore renewable sources for electricity in these areas 
(such as through solar, wind or other renewable sources and battery integration with charging 
stations). For clarity, the Province does not support new charging sites that would bring in 
fossil fuel supplies (such as a new diesel generator) to operate them.

Modelling Results

Based on this modelling, it is estimated that a total of 194 fast charging sites are needed to 
provide a base-level core network connecting all of B.C.’s primary and secondary highway 
routes and major roads.  This constitutes approximately 76 additional locations beyond those 
already completed or underway to fill out a core network for geographic connectivity.   

See Figures 3-6 for a map of approximate locations for a base-level core network 
to support geographic connectivity.  See Appendix A, Table 5 for a list of these 
locations.   These locations are provided for illustrative purposes based on the 
planning tool and are provided to give a general sense of the number and high-
level distribution of fast charging sites across B.C.  needed to provide a base level of 
geographic connectivity for EV drivers.   These should not be viewed as specific sites.   
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Figure 3.  Map of Province-Wide Fast Charging Sites Estimated for Geographic Connectivity 
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Figure 4.  Map of Northern B.C.  Fast Charging Sites Estimated for Geographic Connectivity

Figure 5.  Map of Central B.C. Fast Charging Sites Estimated for Geographic Connectivity
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Figure 6.  Map of Southern B.C. Fast Charging Sites Estimated for Geographic Connectivity

Figure 7 below outlines the number of sites by economic development region and current 
installation status.  Across B.C., as of September 2020, 102 sites are installed, 16 are planned 
and 76 are outstanding.  

    

Figure 7.  Number of Fast Charging Sites Estimated for Geographic Coverage in B.C. by Region and 
Installation Status 
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FAST CHARGING CAPACITY

Modelling Methodology

In addition to a basic geographic network of fast charging sites, additional fast charging ports 
are needed to serve the growing number of EVs on the road.  The modelling work presented 
below was completed by Dunsky Energy Consulting.

Charger capacity refers to the number of EVs that a given charging site can support, 
represented by the number of ports and accounting for charger output power.  As adoption 
of EVs continues to grow across the province, it will be important to ensure that there are an 
adequate number of ports at each site in order to prevent line-ups and travel delays.  

Charger capacity requirements were calculated by using the BEV population estimates in 
Table 1, then adjusting a standard BEV per port ratio according to regional differences in 
population density, BEV density, temperature and housing characteristics (as a proxy for 
home charging access).  BEVs specifically were considered in this analysis as most PHEVs were 
assumed not to use fast charging infrastructure regularly (most PHEV models are not fast 
charging capable).  In order to provide redundancy and overall reliability of the network, a 
minimum of two ports per site is assumed.  Research from the National Renewable Energy 
Laboratory (NREL)11 was used to assess the number of BEVs that could be supported by each 
fast charging port, with an initial ratio of 250 BEVs per fast charging port and adjustments 
based on regional parameters.  

Historically, fast charging deployments have largely used chargers with 50 kW of output power 
(although some 25 kW chargers have been installed in the province, as indicated in Appendix A), 
aside from Tesla beginning with 90 kW chargers in 2014 and increasing since then.   

Table 2.  Assumed fast charging power output by year

2020 2025 2030 2035 2040

Assumed Fast Charging Output 
Power (kW)

 75* 100  150 250 300

* While much of the public charging infrastructure deployment currently planned for 2020/2021 still focuses on 50 
kW units, the power levels in this table represent the average of all ports deployed within the province, including those 
deployed by industry at power levels much higher than 75 kW.

If the typical output power of fast charging infrastructure were to exceed these assumptions, 
that could drive a decrease in the total number of ports needed and vice versa.

While Tesla charging infrastructure is currently only compatible with Tesla vehicles in North 
America, Tesla has adopted the European charging standard for both their vehicles and charging 
stations in Europe.  For the sake of simplicity, Tesla vehicles and charging infrastructure have 
not been broken out from the EV and infrastructure forecasts in this analysis.  
11  NREL.  (2017).  National Plug-In Electric Vehicle Infrastructure Analysis.  Available online: https://www.
nrel.gov/docs/fy17osti/69031.pdf 
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Modelling Results

As indicated in the ‘Fast Charging Geographic Connectivity’ section above, 194 sites are needed 
across the province to achieve geographic coverage (Figure 3), assuming a minimum of two 
ports per site.  By 2040, more than 6,700 ports are estimated to be needed across the province.  

Table 3 shows total fast charging sites and ports by year and region.  Cells highlighted in 
green represent cases where the number of ports is driven by geographic coverage rather 
than charger capacity. Cells highlighted in yellow are cases where the number of ports per site 
exceeded twenty when using the minimum number of sites for geographic coverage and the 
number of sites was adjusted.  

Table 3.  Fast Charging Total Sites (and Total Ports) Estimated by Year and Region

Region

2020

Total Sites 
(Total 
Ports)

2025

Total Sites 
(Total 
Ports)

2030

Total Sites 
(Total 
Ports)

2040

Total Sites 
(Total 
Ports)

Vancouver Island/Coast 23 (46) 23 (95) 23 (262) 64 (1,270)

Mainland/Southwest 32 (112) 32 (319) 42 (844) 191 (3,825)

Thompson-Okanagan 40 (80) 40 (80) 40 (189) 46 (928)

Kootenay 24 (48) 24 (48) 24 (48) 24 (198)

Cariboo 21 (42) 21 (42) 21 (53) 21 (266)

North Coast 20 (40) 20 (40) 20 (40) 20 (82)

Nechako 10 (20) 10 (20) 10 (20) 10 (46)

Northeast 24 (48) 24 (48) 24 (48) 24 (95)

Total 194 (436) 194 (692) 204 (1,504) 400 (6,710)

Ports at individual sites may vary. To determine whether a region-wide ratio should be adjusted 
up or down for a specific site, several site-specific considerations should be considered, 
including:

a. Traffic volume,
b. The portion of traffic that is expected to be long-distance travel,
c. Proximity to urban regions with a portion of BEV drivers without home charging 

access,
d. Isolation of a given site from other potential charging locations.

The fast charging modelling results presented are based on data and assumptions relevant as 
of early 2020 and will be reviewed and updated as time goes on based on technological and 
market evolution.
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Similar to the fast charging section above, this section covers the modelling results for 
a network of hydrogen stations to enable travel across B.C. by 2040. Hydrogen station 
background information, network formation priorities and modelling results presented below 
was completed by Zen Clean Energy Solutions for the Ministry of Energy, Mines and Low 
Carbon Innovation.

FCEVs fuel at hydrogen stations, typically taking approximately five minutes for a fill that 
will provide a range of approximately 500-600 km (United States Environmental Protection 
Agency estimated range of currently available FCEVs). As such, hydrogen station planning 
differs from fast charging planning. 

The supply of hydrogen is beyond the scope of this report.

HYDROGEN STATION SPECIFIC NETWORK & SITE PRINCIPLES

In addition to the ZEV infrastructure principles outlined in the background section of this 
document, network development principles specific to hydrogen stations that support safe 
and reliable FCEV travel throughout the province include: 

1. Prioritize initial station clusters in areas with high FCEV adoption potential to align with 
automakers’ vehicle deployment plans.  Automakers and infrastructure developers 
recommend deploying a minimum of two stations per cluster within a three-month 
window for redundancy and availability when a new cluster is initiated.

2. Locate stations at existing gas/diesel fuelling stations where possible, otherwise, near 
a source of electricity and/or natural gas with access to service and maintenance parts 
and labour.

Other factors influencing the service standards of hydrogen infrastructure and the design of 
the individual stations within an area include:

 � Hydrogen stations should meet fuelling protocols of SAE International J2601, Fueling 
Protocols for Light Duty Gaseous Hydrogen Surface Vehicles

 � Hydrogen dispensed should meet quality requirements of SAE International J2719, 
Hydrogen Fuel Quality of Fuel Cell Vehicles

 � Hydrogen stations should meet or exceed a peak fuelling capacity of three 7 kg T40 – 
70 MPa fills per hour, in compliance with SAE International J2601
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HYDROGEN STATION NETWORK FORMATION PRIORITIES

The B.C. hydrogen station network is expected to be built out in stages over the next 20 
years reaching full provincial coverage by 2040.  When staging the development of this 
network, there will be a balance between the need for greater geographic coverage with the 
practical limitations of how FCEVs are likely to be adopted and used.  Other regions, led by 
California, have tended to follow an approach that classifies stations as clusters, connectors 
or destinations.12 Networks begin with several stations in the same geographic area (clusters), 
which are then linked by connector and destination locations.  Additional locations are added 
as required for gap filling, redundancy and additional capacity.

Major Clusters
Hydrogen infrastructure requires upfront investment.  Automakers will only release FCEVs 
into an area with existing hydrogen stations, while consumers will only buy or lease an FCEV 
when they have the confidence they can fill up near where they live, work and regularly visit.  
As such, the build-out of stations benefits from a cluster approach where groups of stations 
(typically 7-8) are concentrated in one area to provide redundancy before expansion into 
a neighbouring area.13 Examples of locations for major clusters in the province include the 
Lower Mainland, the Greater Victoria area and the Central Okanagan.  

Minor Clusters
In smaller population centres (between ~30,000 - 100,000 people), clusters of two to four 
stations should be developed simultaneously.  This will ensure there is appropriate capacity 
to service a smaller proportion of FCEV drivers relative to larger centres, while providing 
adequate redundancy.  Examples of locations for minor clusters in the province include 
Nanaimo, Kamloops, Prince George, Vernon, Penticton and Campbell River.

Connectors
Connector stations are the next step in the development of a network and provide the links 
that allow travel between clusters.  These stations will initially have lower local demand but 
are critical especially given the large distances between communities in most areas of the 
province.  Connector stations can be stand-alone for more remote areas, but multiple stations 
should be considered for redundancy.  Given the typical range for a FCEV is approximately 
500-600 km (United States Environmental Protection Agency estimated range of currently 
available FCEVs) distances between connectors will be commensurate. Examples of connector 
locations in the province include Hope, Merritt and Williams Lake.

Destinations
Destination stations are in popular areas that experience large inflows of traffic from non-
residents.  These stations may have low local demand but serve the larger population and 
encourage ZEV tourism.  Examples of destinations in the province would include sites such as 
Whistler and Tofino and transportation hubs such as ferry terminals and airports.

12  California Fuel Cell Partnership.  (July 2016).  A California Road Map: Bringing Hydrogen Fuel Cell 
Electric Vehicles to the Golden State.  Retrieved from: https://cafcp.org/sites/default/files/20120814_Road-
mapv%28Overview%29.pdf 
13  Various Participants.  (October 2019).  Interviews with Vehicle OEMs.  Zen Clean Energy Solutions.  
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HYDROGEN STATIONS CURRENT NETWORK STATUS

B.C. has a growing number of hydrogen stations and is a leader in Canada in deployment of 
hydrogen stations.  To date, the CleanBC Go Electric Program under the Ministry of Energy, 
Mines and Low Carbon Innovation has supported multiple installations of hydrogen stations in 
B.C. and future sites are under development. B.C. had the first retail hydrogen station in Canada 
open in Vancouver in 2018.  

Through its Electric Vehicle and Alternative Fuel Infrastructure Deployment Initiative, slated 
to run until 2022, NRCan also provides cost-share funding to hydrogen stations, including to 
several under construction in B.C.

Hydrogen Technology and Energy Corporation (HTEC), is a B.C.-based company that is 
currently developing the first cluster of hydrogen infrastructure in the Lower Mainland (Figure 
8).  As of September 2020, HTEC has deployed three stations in the Lower Mainland and has 
one additional station planned for Vancouver, one for Victoria and one for Kelowna.  These 
first stations will serve as the foundation for network clusters in these three regions.

Figure 8.  HTEC Hydrogen Station Network Plans (Source: HTEC)

HYDROGEN STATION MODELLING METHODOLOGY 

The B.C. light-duty FCEV fuelling network was modelled using the EV Infrastructure Planning 
Tool.  The model was also used to plan the network of fast charging sites for BEVs and was 
modified to account for the performance characteristics of FCEVs.  

The modelling parameters used for this analysis were:

 � 5 kg fuel tank vehicle (the Toyota Mirai’s tank size)
 � Worse-case baseline vehicle range, in this case, the Toyota Mirai 
 � 3-year-old vehicle 
 � 2 x 65kg passengers in the vehicle 
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 � Temperature of -10°C for Vancouver Island and Lower Mainland; -20°C for the rest of B.C.  
 � Vehicle is fuelled to a 95% state of charge at each hydrogen station and arrives at each 

station with a minimum 10% state of charge (i.e.  vehicle arrives at station with at least 0.5 
kg hydrogen remaining)

HYDROGEN STATION MODELLING RESULTS

Based on the modelling results and the network build-out considerations described above, it 
is estimated that a total of approximately 82 hydrogen sites are needed to provide a minimum 
core geographic network connecting all of B.C.’s primary and secondary highway routes by 2040.  
Due to the clustering approach and the need for additional capacity and redundancy, taking into 
account FCEV estimated population growth outlined in Table 1, the actual number of stations 
deployed will likely be in the range of 150-250.  

These locations are provided for illustrative purposes, based on the mapping tool only, and are 
provided to give a general sense of the number and high-level distribution of hydrogen sites 
across B.C. needed to provide a base level of geographic connectivity for FCEV drivers.  These 
should not be viewed as specific sites.  

Table 4 summarizes the projected build-out of the network by year, station type and location.  
Appendix A, Table 6, lists all the anticipated hydrogen stations needed for geographic coverage 
and capacity in B.C.  Figure 9 shows the approximate location of hydrogen stations needed for 
geographic coverage in B.C.

More details on the hydrogen infrastructure study and projected build out may be found in the 
British Columbia Light-Duty Vehicle Hydrogen Fuelling Network Study (2020), prepared by Zen 
Clean Energy Solutions report.14

14 https://www2.gov.bc.ca/gov/content/industry/electricity-alternative-energy/transportation-energies/
clean-transportation-policies-programs/clean-energy-vehicle-program/dcfc-program/hydrogen-fuelling
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Table 4.  Hydrogen Station Network Anticipated Build-Out Summary

Type Name 2025 2030 2040
Major Cluster Lower Mainland 7 12 15

Greater Victoria 2 7 10
Central Okanagan 2 7 10
Fraser Valley 2 7 10

Minor Clusters Nanaimo 1 2 4
Kamloops 0 2 4
Prince George 0 2 4
Vernon 0 2 3
Penticton 0 2 3
Campbell River 0 2 3

Connector 2 8 67
Destination 1 2 8
Total Stations 17 55 141
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This study summarizes the approximate number and location of public charging and hydrogen 
stations estimated to be needed to enable travel across the entire province and support 
legislated ZEV targets through 2040.  In total, approximately 194 fast charging sites are needed 
to facilitate travel across the province and 6,710 ports across 400 sites will be needed by 2040 to 
support the expected EV population.  Approximately 82 hydrogen fuelling sites comprising 141 
hydrogen stations are needed by 2040 as well to support FCEVs across the province.  

It is possible that some sites could have fast charging and hydrogen stations co-located in the 
same way that fossil fuel service stations offer different types of fuel (including fast charging or 
hydrogen stations in some locations).

It is also recognized that some of the locations in remote parts of the province may not have 
any electricity nearby, which is needed for both fast charging and hydrogen stations.  As 
such, potentially not all sites identified in this study will be able to be completed, and vehicle 
technology will need to evolve to enable travel along those corridors or some form of off-grid 
charging or fuelling may need to be explored.
 
This study will be used to inform fast charging and hydrogen station funding and planning 
processes in B.C. Prospective ZEV infrastructure deployment entities are encouraged to use this 
study to inform their planning and implementation.  

This study will be periodically reviewed and updated as the ZEV market in B.C.  evolves and more 
information is available on ZEV adoption rates, charging and refuelling needs and vehicle and 
infrastructure technology.  
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Table 5.  List of Existing and Needed Fast Charging Sites in B.C. for Geographic Coverage

Sites with fast charging that exist and are in service are labelled installed.  Sites with fast charging that 
have been publicly announced (such as on the NRCan Electric Vehicle and Alternative Fuel Infrastructure 
Development Initiative website or through direct notification to the Ministry of Energy, Mines and Low 
Carbon Innovation) are labelled planned and coloured yellow.  Sites highlighted in orange are still needed.

Highway or 
Major Road 
Name/Number

Approximate Location Development Region Status

Power 
(assume 
50kW 
unless 
noted)

1 17 Sidney Vancouver Island/Coast Installed
2 17 Saanich Vancouver Island/Coast Installed
3 1 Colwood Vancouver Island/Coast Installed
4 1 Duncan Vancouver Island/Coast Installed
5 1 Nanaimo - Convention Centre Vancouver Island/Coast Installed
6 1 Nanaimo - Superstore Vancouver Island/Coast Installed
7 19 Qualicum Beach Vancouver Island/Coast Installed
8 4 Port Alberni Vancouver Island/Coast Installed
9 4 Taylor River Rest Area Vancouver Island/Coast Installed 25 kW
10 4 Tofino-Ucluelet Vancouver Island/Coast Installed
11 19 Buckley Bay Rest Area Vancouver Island/Coast Installed 25 kW
12 19 Courtenay Vancouver Island/Coast Installed
13 19 Campbell River Vancouver Island/Coast Installed
14 19 Sayward Vancouver Island/Coast Needed
15 19 Woss Vancouver Island/Coast Planned
16 19 Port McNeill Vancouver Island/Coast Installed
17 19 Port Hardy Vancouver Island/Coast Installed
18 14 (major road) Port Renfrew Vancouver Island/Coast Installed
19 14 (major road) Sooke Vancouver Island/Coast Needed
20 18 (major road) Lake Cowichan Vancouver Island/Coast Needed
21 28 (major road) Gold River Vancouver Island/Coast Needed
22 30 (major road) Port Alice Vancouver Island/Coast Needed
23 20 Bella Coola Vancouver Island/Coast Needed
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Subtotal Vancouver Island / Coast Total 23
Installed 16
Planned 1
Needed 6

24 99 Vancouver - UBC Mainland/Southwest Installed
25 99 Vancouver - BC Hydro Dunsmuir Mainland/Southwest Installed
26 99 Vancouver - Kerrisdale Mainland/Southwest Installed
27 1 Vancouver - Empire Fields Mainland/Southwest Installed
28 1 Vancouver - Grandview Hwy Mainland/Southwest Installed
29 99 Vancouver - SE Marine Drive Mainland/Southwest Installed
30 99 Vancouver - Science World Mainland/Southwest Installed
31 1 North Vancouver Mainland/Southwest Installed
32 99 Horseshoe Bay Mainland/Southwest Installed
33 99 Squamish Mainland/Southwest Installed
34 99 Whistler Mainland/Southwest Installed
35 101 Sechelt Mainland/Southwest Installed
36 101 Madeira Park Mainland/Southwest Installed
37 101 Powell River Mainland/Southwest Installed
38 99 Richmond Mainland/Southwest Installed
39 7 Coquitlam West Mainland/Southwest Installed
40 7 Coquitlam East Mainland/Southwest Installed
41 99 Surrey - South/Peach Arch Mainland/Southwest Installed
42 1 Surrey Central - City Hall Mainland/Southwest Installed
43 17/91 Surrey - PowerTech Labs Mainland/Southwest Installed
44 10 Surrey - Museum Mainland/Southwest Installed
45 1 Surrey - Tynehead Mainland/Southwest Installed
46 17 Tsawwassen / South Delta Mainland/Southwest Installed
47 1 Langley Mainland/Southwest Installed
48 7 Mission Mainland/Southwest Installed
49 1 Abbotsford Mainland/Southwest Installed
50 1 Chilliwack Mainland/Southwest Installed
51 1 Hope Mainland/Southwest Installed
52 1 Boston Bar Mainland/Southwest Installed
53 3 Hope Slide Rest Area Mainland/Southwest Installed
54 12/99 Lillooet Mainland/Southwest Planned
55 99 Pemberton Mainland/Southwest Planned
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Subtotal Mainland / Southwest
Installed
Planned
Needed

Total 32
Installed 30
Planned 2
Needed 0

56 1 Spences Bridge Thompson Okanagan Installed
57 1 Lytton Thompson Okanagan Needed
58 1/97 Cache Creek Thompson Okanagan Installed
59 1 Chase Thompson Okanagan Installed
60 1 Salmon Arm Thompson Okanagan Installed
61 1 Malakwa Thompson Okanagan Installed
62 1 Revelstoke Thompson Okanagan Installed
63 1 Rogers Pass Thompson Okanagan Installed
64 1 Golden Thompson Okanagan Installed
65 1 Field Thompson Okanagan Installed
66 3 Manning Park Thompson Okanagan Installed
67 3 Princeton Thompson Okanagan Installed
68 3 Keremeos Thompson Okanagan Installed
69 3 Osoyoos Thompson Okanagan Installed
70 3 Anarchist Rest Area Thompson Okanagan Installed 25 kW
71 5 Britton Creek Rest Area Thompson Okanagan Installed
72 5 Merritt Thompson Okanagan Installed
73 1/5 Kamloops Thompson Okanagan Installed
74 1/5 North Kamloops Thompson Okanagan Installed
75 5 Fish Trap Rest Area Thompson Okanagan Installed
76 5 Little Fort Rest Area Thompson Okanagan Installed
77 5 Wire Cache Rest Area Thompson Okanagan Installed 25 kW
78 5 Blue River Thompson Okanagan Installed
79 97C Loon Lake Rest Area Thompson Okanagan Installed 25 kW
80 97 Penticton Thompson Okanagan Installed
81 97 West Kelowna Thompson Okanagan Installed
82 97C Summerland Thompson Okanagan Planned
83 97C Kelowna Thompson Okanagan Installed
84 97C Sunset Main (Douglas Lake) Thompson Okanagan Needed
85 97/6 Vernon Thompson Okanagan Installed
86 6 Cherryville Thompson Okanagan Needed
87 31 Galena Bay Thompson Okanagan Needed
88 97 Monte Lake Thompson Okanagan Needed
89 97 Clinton Thompson Okanagan Installed
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90 97 70 Mile House Thompson Okanagan Installed
91 23 (major road) Mica Creek Thompson Okanagan Needed
92 23 (major road) Downie Creek Thompson Okanagan Needed
93 31 (major road) Between Kaslo and Galena Bay Thompson Okanagan Needed
94 97C (major road) Logan Lake Thompson Okanagan Needed

Subtotal Thompson Okanagan Total 39
Installed 29
Planned 1
Needed 9

95 3 Greenwood Kootenay Installed
96 3 Christina Lake Kootenay Installed
97 3 Castlegar Kootenay Installed
98 3 Salmo Kootenay Installed
99 3 Creston Kootenay Installed
100 3 Cranbrook Kootenay Installed
101 3 Jaffray Kootenay Installed
102 3 Sparwood Kootenay Installed
103 3 Kidd Creek Rest Area Kootenay Installed
104 95 Canal Flats Kootenay Installed
105 95 Radium Hot Springs Kootenay Installed
106 43 (major road) Elkford Kootenay Needed
107 3A Crawford Bay Kootenay Planned 
108 3A/6 Nelson Kootenay Installed
109 3B/22 Rossland Kootenay Installed
110 6 Fauquier Kootenay Needed
111 6/23 Nakusp Kootenay Installed
112 6 New Denver Kootenay Installed
113 31A (major road) Kaslo Kootenay Installed
114 33 Beaverdell Kootenay Installed
115 93 Hwy 93 Border Crossing Kootenay Needed
116 93 Vermilion Crossing Kootenay Needed
117 95 Spillimacheen Kootenay Needed
118 95 Kimberley Kootenay Needed
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Subtotal Kootenay Total 24
Installed 17
Planned 1
Needed 6

119 97 100 Mile House Cariboo Installed
120 97 Williams Lake Cariboo Installed
121 97 Australian Rest Area Cariboo Installed
122 97 Quesnel Cariboo Installed
123 97 Hixon Cariboo Installed
124 97 Bear Lake Cariboo Needed
125 97 McLeod Lake Cariboo Planned 
126 5 Valemount Cariboo Installed
127 16 Mount Robson Cariboo Installed 25 kW
128 16 McBride Cariboo Installed
129 16 Slim Creek Cariboo Installed 25 kW
130 16 Bowron River Cariboo Needed
131 16/97 Prince George Cariboo Planned
132 39 Mackenzie Cariboo Needed
133 20 Hanceville Cariboo Needed
134 20 Chilanko Forks Cariboo Needed
135 20 Kleena Kleene Cariboo Needed
136 20 Anahim Lake Cariboo Needed
137 20 Atnarko River Cariboo Needed
138 24 Bridge Lake Cariboo Needed
139 26 (major road) Wells Cariboo Needed

Subtotal Cariboo Total 21
Installed 9
Planned 2
Needed 10

140 16 New Hazelton North Coast Planned
141 16 Boulder Creek Rest Area North Coast Installed 25 kW
142 16 Terrace North Coast Planned
143 16 Exstew North Coast Needed
144 16 Prince Rupert North Coast Planned 
145 16 Massett North Coast Needed
146 16 Skidegate North Coast Needed
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147 37 Kitimat North Coast Planned
148 37 Kitwancool Lake North Coast Needed
149 37 Nisga’a Hwy North Coast Needed
150 37 Nass North Coast Needed
151 37 Bell 1 North Coast Needed
152 37 Mehan Lake North Coast Needed
153 37 Bob Quinn Lake North Coast Needed
154 37 Eastman Creek North Coast Needed
155 37 Morchuea Lake North Coast Needed
156 37 Dease Lake North Coast Needed
157 37A Stewart North Coast Needed
158 113 (major road) New Aiyansh North Coast Needed
159 113 (major road) Gingolx North Coast Needed

Subtotal North Coast Total 20
Installed 1
Planned 4
Needed 15

160 16 Vanderhoof Nechako Planned
161 16 Fraser Lake Nechako Planned
162 16 Burns Lake Nechako Planned
163 16 Houston Nechako Planned
164 16 Smithers Nechako Planned 
165 37 Cottonwood South Nechako Needed
166 37 Beaverdam Nechako Needed
167 27 (major road) Fort St James Nechako Needed
168 35 (major road) Francois Lake Nechako Needed
169 118 (major road) Granisle Nechako Needed

Subtotal Nechako Total 10
Installed 0
Planned 5
Needed 5

170 97 Dawson Creek Northeast Needed
171 2 Swan Lake Northeast Needed
172 77 Fort Nelson River Northeast Needed
173 77 Soma Rd Northeast Needed
174 97 West Pine River Northeast Needed
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175 97 Chetwynd Northeast Needed
176 97 Fort St John Northeast Needed
177 97 Wonowon Northeast Needed
178 97 Pink Mountain Northeast Needed
179 97 Buckinghorse River Northeast Needed
180 97 Prophet River Northeast Needed
181 97 Fort Nelson Northeast Needed
182 97 Muskwa River Northeast Needed
183 97 Tetsa River Northeast Needed
184 97 Summit Lake Northeast Needed
185 97 Toad River Northeast Needed
186 97 Muncho Lake Northeast Needed
187 97 Liard Hotsprings Northeast Needed
188 97 Liard River Northeast Needed
189 97 Yukon Border Northeast Needed
190 29 (major road) Hudson’s Hope Northeast Needed
191 29 (major road) Gwillim Lake Northeast Needed
192 52 (major road) Tumbler Ridge Northeast Needed
193 52 (major road) Hwy 52 north of Tumbler Ridge Northeast Needed
194 52 (major road) Hwy 52 east of Tumbler Ridge Northeast Needed

Subtotal Northeast Total 25
Installed 0
Planned 0
Needed 25

Grand Total B.C. Total 194
Installed 97
Planned 9
Needed 88
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Table 6.  Hydrogen Stations Estimated for Geographic Coverage and Capacity in B.C.  

Station # Station Name Station Type Cluster Name Year Operational 
(Anticipated)

1 South Vancouver* Cluster Lower Mainland 2025
2 Central Burnaby* Cluster Lower Mainland 2025
3 South Burnaby* Cluster Lower Mainland 2025
4 UBC* Cluster Lower Mainland 2025
5 North Vancouver* Cluster Lower Mainland 2025
6 Kelowna* Cluster Central Okanagan 2025
7 Saanich* Cluster Greater Victoria 2025
8 Abbotsford 1 Cluster Fraser Valley 2025
9 Hope Connector - 2025
10 Merritt Connector - 2025
11 Delta/Tsawwassen Cluster Lower Mainland 2025
12 Victoria 1 Cluster Greater Victoria 2025
13 West Kelowna 1 Cluster Central Okanagan 2025
14 Mission 1 Cluster Fraser Valley 2025
15 Richmond Cluster Lower Mainland 2025
16 Nanaimo 1 Cluster Nanaimo 2025
17 Whistler Destination - 2025
18 Langford Cluster Greater Victoria 2030
19 Esquimalt Cluster Greater Victoria 2030
20 Central Saanich Cluster Greater Victoria 2030
21 Oak Bay Cluster Greater Victoria 2030
22 Surrey Guildford Cluster Lower Mainland 2030
23 Kelowna 2 Cluster Central Okanagan 2030
24 Chilliwack 1 Cluster Fraser Valley 2030
25 Kamloops 1 Cluster Kamloops 2030
26 Port Coquitlam Cluster Lower Mainland 2030
27 Penticton 1 Cluster Penticton 2030
28 Prince George 1 Cluster Prince George 2030
29 Vernon 1 Cluster Vernon 2030
30 Campbell River 1 Cluster Campbell River 2030
31 Tofino Destination - 2030
32 Revelstoke Connector - 2030
33 Kelowna 3 Cluster Central Okanagan 2030
34 West Kelowna 2 Cluster Central Okanagan 2030
35 Abbotsford 2 Cluster Fraser Valley 2030
36 Chilliwack 2 Cluster Fraser Valley 2030
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37 Kamloops 2 Cluster Kamloops 2030
38 Kitsilano Cluster Lower Mainland 2030
39 Nanaimo 2 Cluster Nanaimo 2030
40 Penticton 2 Cluster Penticton 2030
41 Prince George 2 Cluster Prince George 2030
42 Vernon 2 Cluster Vernon 2030
43 Williams Lake Connector - 2030
44 Courtney Connector - 2030
45 Campbell River 2 Cluster Campbell River 2030
46 Peachland Cluster Central Okanagan 2030
47 Aldergrove Cluster Fraser Valley 2030
48 Mission 2 Cluster Fraser Valley 2030
49 Swartz Bay Cluster Greater Victoria 2030
50 Cache Creek Connector - 2030
51 Quesnel Connector - 2030
52 Port Alberni Connector - 2030
53 Pitt Meadows Cluster Lower Mainland 2030
54 Langley Cluster Lower Mainland 2030
55 Lake Country Cluster Central Okanagan 2030
56 Kelowna 4 Cluster Central Okanagan 2040
57 Golden Connector - 2040
58 Woss Connector - 2040
59 Port McNeil Connector - 2040
60 Port Hardy Destination - 2040
61 Squamish Connector - 2040
62 Harrison Hot Springs Destination - 2040
63 Princeton Connector - 2040
64 Osoyoos Connector - 2040
65 Grand Forks Connector - 2040
66 Christina Lake Connector - 2040
67 Trail Connector - 2040
68 Castlegar Connector - 2040
69 Salmo Connector - 2040
70 Creston Connector - 2040
71 Cranbrook Connector - 2040
72 Fernie Destination - 2040
73 Kimberley Connector - 2040
74 Invermere Connector - 2040
75 Salmon Arm Connector - 2040
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76 Barriere Connector - 2040
77 100 Mile House Connector - 2040
78 Clearwater Connector - 2040
79 Valemount Connector - 2040
80 McBride Connector - 2040
81 Fraser Lake Connector - 2040
82 Smithers Connector - 2040
83 Terrace Connector - 2040
84 Kitimat Connector - 2040
85 Prince Rupert Connector - 2040
86 Dawson Creek Connector - 2040
87 Fort St.  John Connector - 2040
88 Prophet River Connector - 2040
89 Anahim Lake Connector - 2040
90 Beaverdell Connector - 2040
91 Bell II Connector - 2040
92 Bella Coola Connector - 2040
93 Cranberry Junction Connector - 2040
94 Chetwynd Connector - 2040
95 Dease Lake Connector - 2040
96 Duncan Connector - 2040
97 Fort Nelson Connector - 2040
98 Gibsons Destination - 2040
99 Good Hope Lake Connector - 2040
100 Hanceville Connector - 2040
101 Iskut Connector - 2040
102 Kitwanga Connector - 2040

103
Liard River Provincial 
Park Connector - 2040

104 Lillooet Connector - 2040
105 Lower Post Connector - 2040
106 Lytton Connector - 2040
107 Massett Connector - 2040
108 McLeod Lake Connector - 2040
109 Mill Creek Connector - 2040
110 Nakusp Connector - 2040
111 Nelson Connector - 2040
112 New Denver Connector - 2040
113 Pink Mountain Connector - 2040
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114 Powell River Connector - 2040
115 Queen Charlotte Destination - 2040
116 Redstone Connector - 2040
117 Sechelt Destination - 2040
118 Soma Road Connector - 2040
119 Sooke Connector - 2040
120 Toad River Connector - 2040
121 Tumbler Ridge Connector - 2040
122 West Vancouver Cluster Lower Mainland 2040
123 Coquitlam Cluster Lower Mainland 2040
124 White Rock Cluster Lower Mainland 2040
125 West Kelowna 3 Cluster Central Okanagan 2040
126 Kelowna 4 Cluster Central Okanagan 2040
127 View Royal Cluster Greater Victoria 2040
128 Sooke Cluster Greater Victoria 2040
129 Metchosin Cluster Greater Victoria 2040
130 Nanaimo 3 Cluster Nanaimo 2040
131 Vernon 3 Cluster Vernon 2040
132 Penticton 3 Cluster Penticton 2040
133 Kamloops 3 Cluster Kamloops 2040
134 Kamloops 4 Cluster Kamloops 2040
135 Campbell River 3 Cluster Campbell River 2040
136 Prince George 3 Cluster Prince George 2040
137 Prince George 4 Cluster Prince George 2040
138 Nanaimo 4 Cluster Nanaimo 2040
139 Abbotsford 3 Cluster Fraser Valley 2040
140 Mission 3 Cluster Fraser Valley 2040
141 Chilliwack 3 Cluster Fraser Valley 2040

*Planned or in operation as of September 2020.
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News Release: B.C eager to go electric: over 50,000 EVs on the road 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 
 
 
 
 



• Skip to main content 

• Skip to footer 

British Columbia News 

B.C. eager to go electric: over 50,000 EVs on the 
road 
https://news.gov.bc.ca/24154 

Tuesday, April 6, 2021 11 :00 AM 

. . A record number of British Columbians have switched to electric vehicles (EVs) with more than 54,000 
Victoria - light-duty EVs registered in B.C., according to the newly released 2020 annual zero-emission vehicle 

(ZEV) update. 

"With the highest reported uptake rates of EVs in North America, B.C. is quickly becoming a leader in the EV 

industry," said Bruce Ralston, Minister of Energy, Mines and Low Carbon Innovation. "Despite challenges from 

the pandemic, our EV sales remained steady in 2020, making it clear that British Columbians are committed to 

meeting our CleanBC goals and our transition to a clean energy future." 

According to the report, British Columbians are also adopting EV technology for less traditional vehicles, such as 

motorcycles and cargo e-bikes, through the Specialty-Use Vehicle Incentive (SUVI) program. Since the relaunch 

of the SUVI program in 2017, nearly 550 rebates have been provided for eligible vehicles. 

"People in communities across British Columbia are increasingly choosing electric vehicles to reduce air 

pollution, and for a better driving experience and lower operating costs," said George Heyman, Minister of 

Environment and Climate Change Strategy. "This transition is happening because EVs and charging stations are 

becoming more affordable and available through CleanBC. By investing in cleaner, more affordable transportation 

options of all kinds, we're reducing climate pollution and supporting new opportunities for people in a stronger 

economy." 

With a growing number of EVs on B.C. roads, the annual report also highlights measures the Province is taking 

through ongoing and new CleanBC Go Electric programs to ensure the increasing demand for EVs is supported 

with vehicle and charging infrastructure rebates, education and training and the expansion of a public charging 

network. B.C. is not alone in its push toward greater EV uptake. The United States is setting ambitious new goals 

around EV manufacturing, deployment and charging, which could lead to even greater access to EV 

infrastructure around the continent for EV drivers. 

The annual ZEV update tracks British Columbia's progress respecting its zero-emission vehicle targets, and the 

2020 update is the first report required under the Zero-Emission Vehicles Act, which was implemented in 2019. 

CleanBC is a pathway to a more prosperous, balanced and sustainable future. It supports government's 

commitment to climate action to meet B.C.'s emission targets and build a cleaner, stronger economy for 

everyone. 

Quick Facts: 

• As of December 2020, 54,469 EVs were on the road in B.C., leading to an estimated 216,000 tonnes in 

emission reductions per year. 

• EV owners see immediate savings on fuel costs - about $1,800 every year for the average B.C. driver. 

• B.C. has one of the largest public charging networks and the first cluster of public hydrogen fuelling 

stations in Canada. At the end of 2020, there were over 2,500 public charging stations in B.C. 

• The Zero-Emission Vehicles Act requires automakers to meet increasing annual levels of ZEV sales to 

reach 10% of new light-duty vehicle sales by 2025, 30% by 2030 and 100% by 2040. 
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• B.C. is well on its way to exceeding the 2025 targets with light-duty EV sales representing 9.4% of all new 

light-duty vehicle sales in B.C. in 2020. 

Learn More: 

To view the 2020 annual ZEV update, visit: 

https://www2.gov.bc.ca/gov/content/industry/electricity-alternative-energy/transportation-energies/clean

transportation-policies-programs (https://www2.gov.bc.ca/gov/content/industry/electricity-alternative

energy/transportation-energies/clean-transportation-policies-programs) 

To see what you could save on fuel costs by switching to an EV, visit: 

https://electricvehicles.bchydro.com/learn/fuel-savings-calculator/compare 

(https://electricvehicles.bchydro.com/learn/fuel-savings-calculator/compare) 

To learn more about the suite of Clean BC Go Electric programming, visit: 

www.gov.bc.ca/zeroemissionvehicles(http://www.gov.bc.ca/zeroemissionvehicles) 

Media Relations 

250 952-0628 
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Foreword 
The Charge the North project sought to ensure the grid is ready for widespread electric 
vehicle (EV) adoption by creating and leveraging one of the largest real-world EV datasets in 
the world.  Answers to the most pressing questions are provided below.  

1. Unmanaged, will electric vehicles negatively impact the grid? 

Yes and No. Yes, at the distribution level.  No, at the transmission and generation levels.  

At the generation and transmission levels of the electricity grid, the load is aggregated 
across many electric vehicles resulting in smooth, aggregated load profiles with low 
coincident kW/vehicle values.  There may be grid-wide benefits of shifting EV charging load 
to preferred times, however; real-world EV charging data suggests that EVs are unlikely to 
have a negative impact on generation and transmission assets.   

At the distribution levels, the load on a given transformer is the sum of a limited number of 
electric vehicles.  As a result, load profiles are more volatile with notably higher coincidence 
kW/vehicle peaks.  This impact is amplified by long range battery electric vehicles where 
increased energy demand and the ability to charge at higher power cause more significant 
kW/vehicle peaks.  The real-world load results suggest that EV load will need to be shaped 
to avoid negative impacts on distribution assets.   

Figure i: Load curve showing the daily load shape on a single day for provincial planning, the city level and the 
transformer level. 

2. Is vehicle-side data critical for infrastructure readiness? If so, how?  

Yes.  Many of the questions asked by the project utility partners could only be answered by 
vehicle-side data as infrastructure-side data would not have captured the necessary data.  
Questions posed include: 

● What is the charging load per vehicle from all charging, regardless of location, 
charging level, and if the station is networked or non-networked?  
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Infrastructure-side data only captures data at a given location while vehicle-side 
measurement inherently captures all charging for that vehicle. 

● Where are vehicles charging?  And what is the impact of free workplace charging?  

Vehicle-side data is exclusively able to answer as it captures all charging at all 
locations.   

● Is the seasonal change in load related to increased vehicle utilization, decreased 
vehicle efficiency, or a change in the location of charging?  

Infrastructure-side data does not capture any information on vehicle utilization or 
efficiency and would be unable to answer this question.   

● How does charging behaviour differ between vehicle type and between rural/urban 
owners?  

Vehicle-side data captures all driving and charging and can be easily segmented by 
relevant attributes (vehicle type, rural/urban, province).  This ability becomes 
extremely important when predicting future load based on EV adoption scenarios.   

● In active load management (Smart-Charging), how can we guarantee a full charge by 
the time the EV owner requires?  

Vehicle state-of-charge (SOC) is required to provide this guarantee, which currently 
requires vehicle-side data.   

Many more questions arose that required vehicle-side data, and many are answered within 
this report. The results underscore the criticality of vehicle-side data to EV infrastructure 
readiness.   

3. Is charging and driving behavior changing over time? If behavior is changing, how 
useful is this data?  

Yes, there have been meaningful changes in driving and charging behaviour.   

The axiom was that 90% of charging happens at home, and data captured 5 years ago 
supported that statement.  In Charge the North, residential charging represented 72% of 
the charging energy.  The reduction of residential charging was coupled by a rise in 
workplace charging.  Public charging also rose for specific vehicle types.   

Additionally, the peak charging power for residential charging has risen dramatically.  
Electric vehicles with larger battery packs are equipped with higher power onboard 
chargers.  The result is a notable increase in the residential charging power of these 
vehicles.  Older model battery electric vehicles charged at 3.3 kW while newer battery 
electric vehicles are frequently charging at home at 8 kW or more.  

In addition, the average annual distance travelled rose dramatically compared to historical 
data.  This was coupled to the increased range in electric vehicles. The long range BEVs 
averaged well above 24,000 km/year.   

fleetcarma. 
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supported that statement. In Charge the North, residential charging represented 72% of 
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Given the changes in real-world behaviour in the past 5 years, how can the results from 
Charge the North be utilized reliably for future load planning?  Proper segmentation is 
required.  Building a dataset of relevant driver and vehicle attributes enables the assembly 
of future scenarios.  For instance, a utility seeking to analyze load profile for 2022 in a 
specific part of their service territory would build aggregated datasets with specific vehicle-
types and owner-types relevant to that case.  While on-going validation and new additions 
to the dataset are necessary, this bottom-up scenario-building approach allows significant 
extensibility of the vehicle-side results. 

4. How much are EV owners driving and charging?  

Canada-wide averages are provided below for plug-in hybrids (PHEV), short range battery 
electric vehicles (SR BEV), and long range battery electric vehicles (LR BEV).  Please note that 
the energy consumption values include charging losses and include operation across all 
seasons.  As can be seen, the annual distance travelled, and annual charging load differs 
notably by vehicle type.   

  Annual Distance Travelled (km) Annual 
Charging Load 

(kWh) 

Real-World Energy 
Consumption 

Including Charging 
Losses (Wh/km) 

  Total Electric 

Canada 
PHEV 22,265 14,235 4,563 321 

SR BEV  17,520 17,520 3,942 225 
LR BEV  24,820 24,820 7,227 291 

Table i: Annual distance traveled, charging load and energy consumption by vehicle segment in Canada 

Differences between urban, suburban, and rural EV owners were also analyzed and are 
presented within this report. 

5. Where are people charging? What is the impact of free workplace charging? 

Across all vehicles in Charge the North, residential charging accounted for 72% of charging 
energy.  As noted above, that value has declined from approximately 90% a few years ago.  
By contrast, the level of workplace charging has risen.  The Canada-wide breakdown is 
shown below.   
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Figure ii: Charging energy by location and paid or free workplace charging 

The Charge the North utility partners requested that the impact of free vs. paid workplace 
charging be analyzed.  The amount of energy charged at work tripled for those that had 
free workplace charging compared to those that had paid workplace charging; however, it 
is useful to note that even with free workplace charging only 22% of the charging (on an 
energy basis) occurred at the workplace.   

6. What are the seasonable impacts?  

Vehicle utilization (km/month) peaks in summer months, while charging energy peaks in 
winter months due to increased energy consumption of the vehicle (Wh/km).  Despite the 
changes in vehicle utilization and energy consumption, the peak coincident load on the 
distribution infrastructure is not seasonally impacted.   

7. How does charging behaviour differ across provinces/regions in Canada?  

Charging behaviour differs significantly across Canada, including the level of use of public 
infrastructure and the timing of peak residential charging load.   

Notably higher levels of public charging utilization were observed in British Columbia (BC).  
Based on feedback this appears to be due to the wide prevalence of free public charging 
during the measurement period.   

Of significance was the difference in residential charging behaviour between Quebec and 
Ontario.  While vehicle utilization and seasonal patterns were similar between the two 
provinces, there was a noted difference in charging patterns.  Specifically, charging in 
Quebec showed a 6 pm peak versus a 7 pm peak in Ontario, despite similar return-to-home 
times.  The resulting load curve clearly showed the impact of Time-of-Use pricing and the 
resulting uptake of delayed start-of-charge capabilities of the electric vehicles.   
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This is an important result as it demonstrates the adherence of EV drivers to a price signal.  
Accordingly, this result suggests that price signal may be an attractive solution to managing 
EV load.   

8. Can active load control (Smart-Charging) avoid building peak issues? How can 
vehicle-side data support? 

Yes, this project demonstrated the EV charging load can be effectively managed to 
minimum peak building loads.  In addition, work is underway to demonstrate the ability to 
use that load flexibility for grid services.  Inclusion of vehicle-side data was required to 
ensure that each electric vehicle was fully charged by the time-charge-is-needed.  Without 
that capability, there could be no guarantee that the vehicle would be fully charged as the 
charge management system was blind to the needs of the vehicle.  As a result, the solution 
would be unable to scale as EV owners would not accept the possibility that they would 
have insufficient range to return to their home.  
 

9. Are EV owners willing to provide data, in a privacy-protected manner, to support 
grid readiness? 

Yes.  The original recruitment period was scheduled for 5 months.  In the first month the 
program was oversubscribed.  Given the substantial level of participant involvement and 
registrations, it is evident that EV owners are willing to participate in programs of this 
format.  When surveying participants, the primary reasons for participation including 1) 
access to the data that the FleetCarma system would provide them about their vehicle, and 
2) a general desire to help support widespread EV adoption.   

A primary consideration or concern with joining the program was data privacy.  
Fortunately, the program structure, participant terms, and privacy agreement enabled the 
EV owners to have access to their own rich data while answering the broader program 
questions in a manner that fully respected the privacy of the participants.   
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1 Executive Summary 
The Enhanced Charging Infrastructure Via Vehicle-Side Data project, operationally referred 
to as the Charge the North project, was developed with support from the Energy 
Innovation Program from the Department of Natural Resources. Charge the North was 
designed to address the infrastructure, policies and technologies needed to support and 
advance electric vehicle charging in Canada with three key sections that encompass distinct 
but related electric vehicle charging profiles. 

Section 1 - Large Scale EV Grid Integration Impact Analysis 
The first section of the Charge the North project monitored data from 1,000 EVs across 
Canada, capturing data on driving and charging habits.  The purpose was to generate a 
dataset of electric vehicle charging and utilization that can be licensed to organizations 
other than the project partners, and those that are eligible, to receive the open source 
dataset.   

The collection of this data allowed for extensive analysis. The analysis isolated which 
factors contribute to problematic power demands on the existing infrastructure. These 
findings were used to predict future loads, with a focus on areas that will be most 
vulnerable as EV adoption continues. Several vehicle and driver characteristics have been 
identified as factors that shape an EV owner’s charging habits. The contributing 
characteristics studied in this report for residential charging are geographic area, vehicle 
battery size, residential time of use rates, and temperature and seasonality. Workplace and 
public charging usage were also analyzed. The intent was to present the effects of various 
factors on energy demand, power demand, power factor and shapeability of the power 
demand, and the times of day or year where electricity demand is highest. 

Residential Charging 
The results indicate that neighbourhood type and battery size have the highest impact on 
peak load. Large batteries, as found in long range battery electric vehicles (LR BEVs), and 
suburban, or commuter-heavy areas, have a strong correlation to high coincident loads at 
the distribution transformer level. According to projections made using current EV sales 
data, CAGR (compound annual growth rate) and vehicle clustering, several transformers in 
suburban communities will be supporting five electric vehicles by 2023. In which case a 
coincident load of 40 kW is likely and coincident loads of 30 kW will be common.  

fleetcarma. 
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Figure iii: Projected loads for a suburban region with 5 electric vehicles 

LR BEVs are the fastest growing EV segment. Any transformer supporting the charging of 
more than two LR BEVs will experience frequent loads over 25 kW from charging alone and 
should be equipped to provide for a power demand of up to 52 kW if the vehicles are 
charging simultaneously.  

Scenarios were constructed, with a mix PHEVs, SR BEVs, and LR BEVs, to determine the 
potential load impacts of different types of electric vehicles charging at the same 
transformer. 

Vehicle Breakdown Average Daily Peak 
(kW) 

Highest Daily Peak 
(kW) 

Daily Peaks above 
25 kW in 365 days 

2 PHEVs, 2 SR BEVs, 1 
LR BEV  5.60 11.54 0 

1 PHEV, 1 SR BEV, 3 LR 
BEVs  9.61 29.20 4 

5 LR BEVs 17.41 72.80 66 

Table ii: Summary of peak load information from three five-vehicle load curves 

These scenarios demonstrate that increasing the portion of LR BEVs charging within a 
neighbourhood not only raises the average daily coincident peak, but significantly 
increases the frequency of coincident peak load above 25 kW. 

Seasonality has a noticeable effect on energy demand with vehicles using twice as much 
energy in December than in June, but no statistically significant effect on peak coincident 
power.  

The impact of time-of-use rates was evaluated by comparing the charging behaviors of 
electric vehicle owners in Ontario with electric vehicle owners in Quebec. Analysis indicated 
that residential time of use rates correlate to shifting energy and peak load demand to later 
in the evening, without a marked effect on load shapeability or magnitude.  
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Workplace Charging 
Residential charging makes up 72% of the charging energy used by Charge the North 
participants, with the remaining energy drawn mostly at workplace chargers and public 
charging stations.  Workplace charging was assessed further to determine the trends when 
charging at work was free instead of paid. Based on a survey sent out to all participants, 
80% of respondents who have charged at work have free workplace charging available. 
These participants are also more likely to use level 2 chargers at the workplace and do 
more charging at work than those who pay for workplace charging. They also have very 
little seasonal variation in how much they use workplace charging.  

Those who pay for workplace charging do so far more in the winter. In an annual load 
curve of paid workplace charging there are 220% higher peak coincident loads in winter 
months vs. summer months. This suggests that when EV owners pay for workplace 
charging they utilize workplace charging to increase the electric range of their vehicle. They 
may not be required to charge in the summer due to increased efficiency, and so do not 
utilize workplace charging.  For both paid and unpaid workplace charging the peak daily 
load occurs most often at 9:00 am.  

Section 2 - Workplace Smart-Charging with Solar and 
Storage 

This section, led by Alectra Utilities, was designed to leverage FleetCarma’s existing EV 
monitoring and paired smart-charging systems in order to minimize EV and grid integration 
issues.  This is accomplished by allowing EV charging to be stopped or slowed when 
needed by the grid, while ensuring the EV SOC is achieved as requested by the EV owner. 

The desired outcome of this section was to put in place an integrated workplace smart-
charging system that integrates an EV smart-charging system with a distributed energy 
resource management system (DERMS) used to manage the building automation system 
(BAS) and utility interface, as well as solar generation and energy storage.  Two sites were 
selected for implementing a workplace smart-charging system. Work continues to fully 
integrate the EV smart-charging system with each site’s distributed energy resource 
management system (DERMS).   

Due to the varying complexity at each of the sites and project delays, neither site is fully 
operational.  However, the Markham Civic Centre site has provided many lessons-learned 
which will be leveraged for deployment of the second site.  It is expected that the second 
site deployment will be more seamless based on the lessened complexity of the site 
infrastructure. 

Once these systems are fully implemented, reporting can begin to determine the overall 
effects of EV charging curtailment on the on a building’s energy output and total costs. 
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Section 3 - Charge Reimbursements in Multi-Unit 
Residential Buildings 

This section aimed to provide EV owners in multi-unit residential buildings (MURBs) with a 
method to account for the energy they use to charge at home, to enable accurate and fair 
reimbursement to the building owner/manager.   

The FleetCarma C2 device was identified as a possible method to accurately track charging 
energy, as electric vehicle supply equipment (EVSE) that facilitate reimbursement are 
typically cost prohibitive to install and have high recurring network fees.  This method, 
paired with a comprehensive report, provides an innovative solution. 

Based on feedback from Charge the North program participants living in MURBs, a report 
template was created that was simple and easy to understand and provides a total amount 
of energy usage at specified locations.  This report may provide a solid short-term solution 
to account for charging energy consumed at home by resident EV owners to building 
owners/managers so that the resident can be invoiced appropriately. 
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2 Introduction 
The Enhanced Charging Infrastructure Via Vehicle-Side Data project, more commonly 
referred to as the Charge the North project, was supported by the Energy Innovation 
Program from the Department of Natural Resources.  The project objectives were to 
demonstrate enhanced EV charging through functionality enabled by vehicle-side data.  
The analyzed data will provide Canadian utilities and governments with a large-scale view 
of how EVs are driven and charged in Canada, as well as aid in the optimal planning of new 
EVSE installations across the country.  This project also demonstrated workplace smart-
charging and innovative charge reimbursement in multi-unit residential buildings. These 
key components represent three sections that encompassed distinct but related electric 
vehicle charging profiles. 

The Charge the North program partners included Alectra Utilities, BC Hydro, Oakville 
Hydro, Burlington Hydro, Waterloo North Hydro, Nova Scotia Power, Hydro-Québec, Bruce 
Power, Toronto Hydro, NB Power, University of Waterloo, and FleetCarma.  Natural 
Resources Canada is providing partial funding for the program. 

The Charge the North program began in early 2017 and ended on March 31, 2019.  The 
three project sections are described in detail below. 

Section 1 - Large Scale EV Grid Integration Impact Analysis 
Section one involved the deployment of 1,000 FleetCarma C2 devices to EV owners or 
lessees across Canada.  The goal was to capture real-world usage and charging data.  This 
data has been analyzed, within the privacy limits governing the program, to provide utilities 
and policy makers with the real-world data needed to make informed business and policy 
decisions to support widespread EV adoption in Canada. 

EV owners across Canada were invited to participate in the program by applying online 
through a webpage hosted by FleetCarma.  The webpage was created in both English and 
French and required the EV owner to provide their personal information and agree to the 
program terms and conditions.   

Recruitment began on June 14, 2017 and was initiated through an article on Kitchener-
Waterloo’s technology association website.  Further interest and applications were driven 
by referrals through EV owner groups and social media advertisements as well as an 
incentive offered by Hydro-Québec to their customers. Participant applications were 
reviewed prior to participants being accepted into the program. Initially, acceptance was 
based on a first-come/first-served basis. However, after receiving over 700 applications in 
under four weeks, the selection criteria were modified to support regional and model 
distributions, to facilitate application requests from program partners, and to encourage 
participation from people MURBs (that would become part of Section 3 of the project). 
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Once an application was accepted, FleetCarma shipped a C2 device to the participant. 
Participants were instructed on how to install the C2 device into their EV and were given 
access to FleetCarma’s web portal to view their vehicle data through trip and charge log 
reports.  It was requested that participants leave the device clipped in until the end of the 
project, March 31, 2019.  This allowed for the collection of data throughout the year to 
assess seasonal impacts on EV driving and charging behaviour. 

Throughout the project, FleetCarma reviewed the data and presented interim results to the 
program partners through a series of reports.  The privacy obligations and responsibilities 
related to personally identifiable information are held exclusively by FleetCarma and no 
personally identifiable information was shared with program partners. The interim reports 
allowed FleetCarma to identify early trends and discover areas where further analysis was 
needed based on feedback from the program partners. This final report encompasses the 
analyses included in the interim reports and expands upon them for the duration of data 
collection in the project. 

Section 2 - Workplace Smart-Charging with Solar and 
Storage 

This section of the program pertained to the development of a smart-charging system and 
was led by Alectra Utilities. The purpose of this smart-charging system was to manage the 
electrical load from EVs in balance with the other building loads and real-time electricity 
market signals, while satisfying the energy demands of the EV owners.  

Alectra chose two sites to implement a workplace smart-charging solution. These sites 
were selected based on several criterion. The desired outcome of this section was to 
deploy an integrated workplace smart-charging system that integrates the FleetCarma 
smart-charging solution with a DERMS which includes a building automation system and 
utility interface, as well as solar generation and energy storage.   

To manage the load from EVs, the FleetCarma C2 device was installed in participant 
vehicles.  This was needed to pair the EV with the EVSE in order to curtail charging for the 
vehicle.  EV owners are able to utilize the system by setting their charging preferences in a 
web interface.  This allows the smart-charging system to manage the scheduling and 
amount of energy delivered to each vehicle, ensuring that every vehicle owners’ request is 
fulfilled while minimizing the peak building demand and considering price signals from the 
electricity grid.  

The achievement of this objective strives to provide energy to EVs at different periods of 
time and with a more manageable load for the building and the grid, as opposed to 
charging each EV as quickly as possible. 
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Section 3 - Charge Reimbursements in Multi-Unit 
Residential Buildings 

This section of the project aimed to provide EV owners in MURBs with a method to account 
for the energy they use to charge at home as to enable accurate and fair reimbursement to 
the building owner/manager.   

The FleetCarma C2 device was identified as a possible solution to enable accurate 
reimbursement as EVSEs that facilitate reimbursement are typically expensive to put into 
place and have high recurring network fees.   

Through this section, a simple and easy-to-use charging report was created for use by 
building owners and/or property managers in order to facilitate reimbursement for 
charging activities by residents.  The intent of this report as to provide the necessary 
tracking and assurances to ensure results are accurate.  Feedback from participants in 
MURBs regarding the monthly report has been favorable.  This report, when paired with 
the C2 device provides a fair, cost effective solution, for building owners and property 
managers to provide EV charging. 
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3 Data Analysis Methodology and Validation 
In order to real-world EV driving and charging data, electric vehicle owners across Canada 
were invited to participate in the program by applying via an online landing page.  Upon 
application, FleetCarma reviewed submissions and selected participants in order to ensure 
that the program had a diverse representation of available vehicle models and included 
participants from each province.  A total of 1,000 C2 devices were shipped to accepted 
participants.  

In order to understand the opportunity to manage EV load, an electricity provider must 
understand the load shapeability, often in the form of the load factor. The load factor is the 
average load divided by the peak load for a given time, and therefore represents the ability 
to shift load into times with lower demand. A lower load factor, closer to zero, indicates a 
more shapeable load. 

Selecting an appropriate time frame is vital to making load factor a meaningful 
measurement. The average load should only be calculated for a time the load could be 
potentially shifted. For example, including weekdays at noon in a residential EV charging 
load factor is misleading, since there is no opportunity for the majority of EV drivers to shift 
their home charging to a time when they are at work. Load factors for residential peak 
loads in this report are calculated from 5:00 pm to 7:00 am and load factors for workplace 
peak loads are calculated from 9:00 am to 4:00 pm.  

Participant homes and workplaces were identified based on their GPS charging locations. 
Charging locations were identified as homes algorithmically by finding the most frequent 
overnight charging locations of participants, with the assumption that almost all 
participants would have a home charging location. A set of registration addresses were 
used to test, tune and validate the home charging location algorithm.  

Charging locations were identified as workplaces algorithmically by finding the most 
frequent daytime charging locations of participants. This algorithm was trained and tuned 
by comparing the results to a participant survey which asked participants about their 
workplace charging behaviour. The algorithm identified a workplace location for as many 
participants as possible who indicated in the survey that they charged at work. The 
algorithm also selected ‘no workplace’ for those who said they did not charge at work. The 
variables used in tuning the workplace charging location algorithm include:  number of 
distinct days charged, number of hours charged, and start time and end time.  

Once workplaces were identified and load profiles generated, it was noted that the majority 
of weekends had no charging at all. This served as additional validation that workplaces 
had been identified correctly. Workplaces with non-zero weekend and overnight loads 
were investigated further and in most cases were identified as either hospitals or nursing 
homes, where shiftwork is expected. 

fleetcarma. 



18   

Electric vehicle sales data for Ontario was provided by Forward Sortation Area (FSA), sales 
data for Quebec was provided for each of the 16 administrative regions in the province. 
This data was used to understand the current number and distribution of EVs in different 
parts of Canada and scale Charge the North participant data accordingly.  

Where sales data was provided on a hyper local scale, as with Ontario’s FSAs, the effect of 
clustering can be seen in data. Clustering refers to the trend that EV owners are not 
distributed evenly across provinces or municipalities. Geographic locations more densely 
filled with EVs, or clusters, are caused by factors like affluence, average commute distance, 
and population age. 

In Quebec, where sales data is provided for larger regions, the clustering trends seen in 
Ontario must be applied. Transformer models for suburban, urban and rural regions were 
created for 2018 using recent sales data and clustering factors. The compound annual 
growth rate (CAGR) was included to create transformer models for the three types of 
regions in 2023 and 2028. 

The maximum number of EVs on a transformer in Toronto, as well as the mean number, 
were used to create a normal distribution that could then be applied to Quebec’s urban 
data in order to capture the potential effects of clustering. The same was done with 
suburban and rural parts of Ontario and applied to the respective regions of Quebec.  
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4 Benchmark Data and Load Curves 
One of the key outcomes of the Charge the North project was to collect a set of real-world 
usage and charging data.  This collection of data provides a comprehensive data set that 
can be used for benchmarking and load curve analysis as EV adoption increases across 
Canada. 

4.1 Benchmark Data 
Sets of vehicles are combined throughout this report to model the effects of different 
vehicle groupings on the grid. Each vehicle set is from a single province, and the vehicle 
segmentation (PHEV, SR BEV, or LR BEV) included are shown. The average daily driving 
distance and charging energy from program start until December 31, 2018 are provided for 
each of these segments are provided in Tables 1 and 2.  

Averages were calculated either with calendar days or with driving/charging days. Calendar 
day averages refer to the average charging energy or driving distance for every day from 
the first data was received for that vehicle until April 17, 2019. Charging or driving days take 
the average only for days that the individual vehicle plugged in or drove some distance 
respectively. 

 
  Total Driving 

Distance (km) 
Electric Driving 
Distance (km) 

Calendar 
Days 

Driving 
Days 

Calendar 
Days 

Driving 
Days 

Ontario 

PHEV 66 77 41 48 

SR BEV 46 53 46 53 

LR BEV 73 88 73 88 

Quebec 

PHEV 61 70 39 45 

SR BEV 51 59 51 59 

LR BEV 68 77 68 77 

PHEV 48 54 38 42 
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British 
Columbia 

SR BEV 39 45 39 45 

LR BEV 68 78 68 78 

Prairies 

PHEV 39 55 22 27 

SR BEV 33 40 33 40 

LR BEV 63 71 63 71 

Atlantic 

PHEV 52 55 40 42 

SR BEV 28 37 28 37 

LR BEV 50 61 50 61 

Canada 

PHEV 61 70 39 45 

SR BEV 48 55 48 55 

LR BEV 68 80 68 80 

Table 1: Average distance travelled daily (calendar and driving) for each vehicle segment and region 

 

  
Daily Charging Energy (Wh) 

Calendar Days Charging Days 

Ontario 

PHEV 10.3 12.4 

SR BEV  9.9 13.8 

LR BEV  20.3 28.4 

Quebec 

PHEV 24.1 33.9 

SR BEV  13.9 16.3 

LR BEV  21.0 31.8 

British Columbia 
PHEV 10.5 11.8 

SR BEV  8.1 11.6 
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LR BEV  15.2 23.3 

Prairie 

PHEV 5.8 8.0 

SR BEV  7.5 9.4 

LR BEV  20.2 28.8 

Atlantic 

PHEV 14.1 15.0 

SR BEV  5.9 8.6 

LR BEV  19.2 32.4 

Canada 

PHEV 12.5 14.7 

SR BEV  10.8 14.6 

LR BEV  19.8 29.2 
Table 2: Average charging energy daily (calendar and charging) for each vehicle segment and region 

Load curves are used in this report to provide a graphical representation of the power 
demand over time from a subset of EVs.  The Charge the North project included a wide 
variety of EV makes, models and model years with varying battery sizes from EV owners 
across Canada. This, in combination and the added complexity of individual EV driving and 
charging behaviour, made choosing an appropriate number of vehicles and time range to 
include in the load curve essential to extracting useful information.  

4.2 Generation Level Load Curves 
When considering the impact of EVs for long term energy planning, it is useful to look at 
many vehicles over a period of time. In Figure 1, all Charge the North participants in 
Ontario are averaged over the month of September 2017. The curve provides a general 
load shape which shows an increase in demand in the evening.  This is useful for 
determining how much energy electric vehicles use over the course of a month, crucial for 
provincial generation planning. 

There are limitations to this highly averaged data. The peak load per vehicle in Figure 1 is 
under 2 kW. Many EVs are equipped to supercharge at rates over 20 kW and level 2 
charging occurs frequently at a rate of 7.2 kW.  An averaged peak load of 2 kW is clearly 
unrepresentative of individual vehicles peaks. 
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Figure 1: Average daily vehicle charging load curve for all participants in Ontario over one month  

The load per vehicle is highest when all vehicles in a set are charging simultaneously. This is 
the concept of coincident load, which naturally increases when a smaller data set is used. 
The likelihood of all vehicles in Ontario charging at the same time as each other, and every 
day for a month, is extremely low.  

4.3 Substation Level Load Curves 
When considering the same vehicles on a single day of the month, the peak daily load 
increases with the higher likelihood of coincidence.  Evaluating the load curve for a single 
day demonstrates the required distribution infrastructure to provide the power needed to 
support EV charging throughout the day. Unlike the generation level load curve which 
averaged loads across many days, Figure 2 illustrates the magnitude of power demand at 
specific instances.  The charging load required for all the participants in Ontario can be 
considered the same as the load that occurs at the City level for a metropolitan area. 

Figure 2: Load curve showing the daily load shape per vehicle of all participants in Ontario for a single day, 
overlaid on the load curve from Figure 1 
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Figure 2 compares the city level charging load with the load required to do provincial 
planning.  The city level load curve has identifiable peaks compared to the provincial 
planning load curve and has peaks reaching above 2 kW for each vehicle.  When contrasted 
with the provincial planning load curve, the city level curve demonstrates the need for 
more granular data to prevent the over-aggregation of data. 

4.4 Residential Transformer Level Load Curves 
A residential transformer supports the charging of a small number of homes in close 
proximity. These transformers are often rated to handle a maximum load of 25 kW – 60 kW 
at a given time. The red curve in Figure 3 shows the coincident load per vehicle of four 
randomly selected vehicles in Ontario to represent the impact that four vehicles in one 
neighbourhood may have on the residential transformer providing electricity to their 
homes. 

 
Figure 3: Load curve showing the daily load shape per vehicle of 4 participants in Ontario on a single day, 

overlaid on load curves from Figures 1 and 2. 

The transformer level load curve in Figure 3 strongly demonstrates the need to evaluate 
electric vehicle charging at the distribution level.  The red curve in Figure 3 demonstrates a 
significant peak of 24 kW at 7:00 pm from EV charging.  In combination with the electricity 
demand from household activities in the homes on this transformer, this peak caused by 
EV charging will have a large impact.  

It is important to note that the load curves presented, in Figures 1 through 3, represent 
electric vehicle charging only and do not include the household loads that would also be 
present on the transformer. 

4.5 Aggregated Residential Peak 
To assess the risk of transformer failure without looking at the distribution transformer 
load curve for each day of the Charge the North program, an aggregate plot was created 
showing maximum peak load for each day of the year. The daily maximum peak load was 
determined using the same methodology used in Figure 3, where 24 kW was the maximum 
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peak load for the date evaluated in this figure. Using the aggregate peaks for each day, the 
number of vehicles on a single residential transformer can be modelled to evaluate the risk 
of transformer failure over a longer period of time. In Figure 4, three different load curves 
representing five vehicles on a residential transformer are overlaid on a single plot. While 
this graph does not show the time of day at which vehicles are demanding the most power, 
it provides an immediate picture of the risk of failure for an individual transformer. 

 
Figure 4: Maximum daily coincident load per vehicle for three five vehicle subsets selected from the program at 

random. 

The curves in Figure 4 each represent five vehicles in different neighbourhoods and 
provinces and consist of different vehicle types. The loads generated by each set vary 
greatly.  Five vehicles were chosen for this figure intentionally.  Considering the compound 
annual growth rate (CAGR) and clustering across Canada, this number represents the 
potential volume of vehicles Canadians can expect to see on a single residential 
transformer in many neighbourhoods by 2023.  

The number and type of vehicles on each transformer will vary widely across 
neighbourhoods and provinces and will increase year over year. The result is varying peak 
magnitude, load factor, and time of peak. Effective electricity planning requires an 
understanding of transformer loads that are relatively innocuous as shown in group 1, and 
those where the coincident peaks are consistently higher as shown in groups 2 and 3. 
Group 2 has a combined total peak load over 50 kW, which may be enough to overload 
some residential transformers before the addition of the household electricity demands.  
Section 5 or this report presents a more in-depth analysis of what factors may contribute to 
a high risk of transformer failure in certain neighbourhoods, and when those failures may 
begin to occur without load management strategies or infrastructure upgrades.  
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5 Factors Affecting Residential Load Curves 
There are several factors that can affect the magnitude and shape of residential load 
curves. An understanding of what these factors are and how they can affect load curves is 
necessary for effective energy planning, particularly at the transformer level where load 
curves tend to be more volatile. 

5.1 Clustering and Growth Rates 
In order to confidently model residential load curves for different geographical regions, 
clustering factors were determined for each region:  urban, suburban and rural.  EV sales 
data provided the number of EVs sold in a particular forward sortation area (FSA).  Census 
data provided the number of independent dwellings per FSA, allowing the number of EVs 
per independent dwelling to be determined. Assuming there were ten dwellings per 
transformer, an estimate of the number of EVs, by vehicle segment, per transformer for 
each region was determined.  These vehicle sets were used to create coincident load 
curves. 

To project load curves into the future, compound annual growth rates of 30%, 10% and 
80% were applied to PHEVs, SRBEVs and LRBEVs averages respectively to model load 
curves into 2023 and 2028.   

 
Figure 5: Vehicle per transformer distribution in 

M postal codes (Metro Toronto) 

Clustering factors for urban regions were 
determined using the vehicle registration data 
in all M (metro Toronto) postal codes. The 
mean and standard deviation of the number of 
vehicles per vehicle segment were used to 
determine the number of vehicles on the 95th 
percentile transformer, two standard 
deviations above the mean. This number can 
be seen as the boundary of the shaded region 
in the normal distribution in Figure 5. These 
numbers are used after rounding to the 
nearest whole vehicle. 

 

URBAN 2018 2028 

PHEV 1 5 

SRBEV 0 1 

LRBEV 2 8 

Table 3: Modelled number of EVs on a given transformer 
in an urban area 
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Figure 6: Vehicle per transformer distribution in L 

postal codes (Greater Toronto Area) 
 

 

The number of vehicles used in suburban load 
curves are determined with the same 
methodology using vehicle registration data in L 
(greater Toronto area) postal codes. 
 

SUBURBAN 2018 2028 

PHEV 2 7 

SRBEV 1 2 

LRBEV 2 12 

Table 4: Modelled number of EVs on a given transformer 
in a suburban area 

 

 
Figure 7: Vehicle per transformer distribution in P 
and rural K postal codes (Northern and Eastern 

Ontario) 

The number of vehicles used in rural load 
curves are determined with the same 
methodology using vehicle registration data in 
P (northern Ontario) and K postal codes 
(eastern Ontario), excluding Ottawa. 
 

RURAL 2018 2028 

PHEV 1 3 

SRBEV 0 0 

LRBEV 1 4 

Table 5: Modelled number of EVs on a given transformer 
in a rural area 

Clustering factors are expected to diminish in all regions as popularity of electric cars 
continues to move from early adopters into the majority, where EVs will become more 
widespread throughout all geographic regions. 

5.2 Effects of Geography and Commute Distance on 
Charging behaviour 
When reviewing load curves generated for suburban and city center regions, there are 
notable differences in EV charging power demands. Two characteristics of rural, urban and 
suburban regions which contribute to the differences include commute distance and 
clustering. To demonstrate these differences, transformer level load curves were 
generated for both Ontario and Quebec for a six-month period in 2018. Using the 
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clustering and CAGR techniques described in Section 3 and Section 5.1 of this report, five 
and ten-year projection load curves were generated for 2023 and 2028.  

The regional transformer level load curves from Quebec are included in this report.  
Quebec data had a better delineation of administrative regions which allowed for a more 
precise analysis of urban versus suburban charging behaviour.  The trends, highlighted by 
these projected load curves, were very similar when comparing Toronto to the Greater 
Toronto Area (GTA).   

The 2018 load curve for each region is made from the potential number of vehicles on a 
transformer in the area with more EVs than 95% of transformers in the region due to 
clustering. The city center load curves were made with Montreal data, suburban load 
curves with data from the Laurentides region, and rural curves with data from the 
Chaudiere-Appalaches region of Quebec. The number of vehicles on a high-density 
transformer was determined using the number of vehicles of each type registered in that 
region, the number of residences, and applying a clustering factor. Clustering factors for 
different regions across Canada were found using Ontario’s vehicle registrations by 
Forward Sortation Area (FSA), to provide a source of localized EV sales data. Electric vehicle 
distribution per transformer in suburban regions has a 20% higher standard deviation 
compared to the average, therefore a 20% higher clustering factor.  
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5.2.1.1 Urban Load Curves 

 

 

 
Figure 8: Annual curves including the current or projected number of vehicles on a high EV density Montreal 

transformer and vehicle data from Montreal. 
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5.2.1.2 Suburban Load Curves 

 

 

 
Figure 9: Annual load curves including the current or projected number of vehicles on a high EV density 

Laurentides transformer and vehicle data from Laurentides. 
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5.2.1.3 Rural Load Curves 

 

 

 
Figure 10: Six-month load curves including the current or projected number of vehicles on a high EV density 

Chaudiere-Appalaches transformer and vehicle data from Chaudiere-Appalaches. 
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5.2.2 Average Daily Driving Distance 
The average daily weekday driving distance for drivers in three regions of Quebec are 
shown in Figure 11, with suburban residents driving on average 80% farther daily than their 
urban counterparts. 

 
Figure 11: Average daily weekday driving for all participants with homes in Montreal, Laurentides or Rural 

Quebec for the period of April 2017 to December 2018. 

The effects of this difference, as well as higher clustering in suburban areas, are visible in 
the peak demand load curves shown for each region. The load curves include home 
charging only to better represent local distribution transformers.  

5.2.3 Regional Peak Comparison Tables 
The time at which peak loads occurred was consistent across urban, suburban and rural 
regions and typically clustered between 6:00 pm and 1:00 am, with most daily peaks at 8:00 
pm. The load factor typically decreases with an increase in the number of vehicles included 
but is generally between 0.3 and 0.5, suggesting the opportunity to shape many of the 
loads. 

Year Urban Suburban Rural 

2018 2 0 0 

2023 8 1 4 

2028 132 154 32 

Table 6: Number of peaks above 25 kW 

The suburban region has the highest power demands in 2028 as can be seen clearly in 
Figure 9 where the peak load approaches exceeds 120 kW.  
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Year Urban Suburban Rural 

2018 15.49 14.9 12.85 

2023 19.95 17.35 15.32 

2028 28.09 31.12 20.62 

Table 7: Average daily peak load [kW] 

The charging behaviours of suburban drivers, in combination with increased clustering and 
a higher number of vehicles, leads to more volatile load curves with substantially higher 
peaks. The highest peak on the suburban 2028 transformer load (Figure 9) is 151 kW while 
the projected highest transformer loads on a rural or city center transformer in 2028 are 
under 50 kW. 
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5.3 Effects of Electric Vehicle Battery Size on Load Curves 
Long range BEVs, which include all Tesla models and Chevrolet Bolts, have the ability to drive much farther than SR BEVs and PHEVs on 
a single charge.  When the EV battery is drained, it requires more charging energy.  Additionally, different vehicle models are equipped 
with the ability to charge at different rates. Some Tesla models are able to draw up to 17.2 kW at a residential level 2 charger while 
many other makes and models of electric vehicles are able to draw a maximum power of 7.2 kW.  

This combination of increased energy demand and the ability to charge at higher power causes load curves to be different for LR BEVs. 
The load curves in Figure 12 (below) include five vehicles but have varying numbers of LR BEVs to emphasize the impact battery size 
can have on the load curve. Long range BEVs are the fastest growing EV segment, therefore modelling vehicle sets with a high 
proportion of LR BEVs are crucial in understanding future transformer loads. 

The vehicles included in this section are all located in the GTA. 
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Figure 12: Peak daily load curves for a year with 5 vehicles per transformer model and time of peak histograms for increasing LR BEV quantities 

The time of peak histograms show the time the peak load begins, but not its duration. Studying the relationship between duration of 
peak and time of day doesn’t yield a strong trend. However, the magnitude of the peak load has a clear relationship with duration. As 
can be seen with the shaded range in Figure 13. Loads above 10 kWh never last longer than 2 hours, very high loads last only 15 
minutes, and very low peaks which correspond to one vehicle charging at level 1 are sustained for as long as 12 hours.  
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Very low peaks indicate days of low overall charging. Like low load factors, short peak 
duration represents an ability to shape load and move charging into times of lower 
demand.  

 
Figure 13: Data from the three datasets in Figure 12 is combined to show the relationship between peak load 

and the length of the sustained peak.   

 

Vehicle Breakdown Average Daily Peak 
(kW) 

Highest Daily Peak 
(kW) 

Number of Peaks 
above 25 kW 

2 PHEVs, 2 SR BEVs, 1 
LR BEV 5.60 11.54 0 

1 PHEV, 1 SR BEV, 3 LR 
BEVs 9.61 29.20 4 

5 LR BEVs 17.41 72.80 66 

Table 8: Summary table of load curves in Figure 8 

Whether considering average daily peak, the highest peak demand of the year, or the 
number of demands over 25 kW, an increase in the number of LR BEVs is consistent with 
higher values. 
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5.4 Residential Time of Use (TOU) Rates 
Consider suburban Ontario (GTA) and suburban Quebec (Laurentides) as key areas of 
interest, as discussed in Section 5.2 of this report, where higher loads in the suburban 
areas were noted. It is anticipated, using CAGR and clustering, that both areas will have at 
least one residential transformer supporting the charging of five EVs by 2023. When 
analyzing the effect of time of use (TOU) rates the vehicle sets were conservative.  The 
effect of a time of use (TOU) rate in a residential charging scenario in each region with one 
PHEV, one SR BEV and three LR BEVs was considered. 

The participants in suburban Ontario pay for electricity on a time of use rate while those in 
Quebec do not. The TOU rates in Ontario differ by season.  From May 1 to October 31 the 
on-peak rates apply between 11 am and 5 pm Monday to Friday, the mid- peak rates apply 
from 7 am to 11 am and from 5 pm to 7 pm Monday to Friday. From November 1 to April 
30 the on-peak rates apply from 7 am to 11 am and from 5 pm to 7 pm Monday to Friday, 
the mid- peak rates apply 11 am and 5 pm Monday to Friday.  The off-peak rates do not 
vary with the season and apply from 7 pm to 7 am Monday to Friday and all day on 
Saturday, Sunday and statutory holidays. 7 pm. 
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Figure 14: Residential load curves for a 5-vehicle set in suburban Ontario, where residents pay for electricity on 

a time of use scaled rate. 
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Figure 15: residential load curves for a 5-vehicle set in suburban Quebec, where residents pay for electricity at a 

constant rate. 

The magnitude of daily peak loads is consistent across both regions, with most days under 
20 kW. The key difference caused by the pricing scheme is the times at which peaks occur. 
The histogram in Figure 14 shows the highest percentage of peak coincident loads at in 
Ontario occur at 7:30 pm and another cluster at midnight. In Quebec, the peak loads are 
around 6:00 pm and midnight (Figure 15). This suggests that residents in a TOU pricing 
territory wait to charge their vehicles until the off-peak hours. 

 On Peak Mid Peak Off Peak 

Ontario 2% 13% 85% 

Quebec 4% 22% 74% 

Table 9: Percentage of charging during Ontario on peak, mid peak and off-peak periods 

In terms of energy, Ontario’s time of use rates correlate to a shift in charging energy from 
peak hours to off peak hours.  
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5.5 Effects of Tem
perature and Seasonality on EV Energy 

and Pow
er D

em
and 

The effects of tem
perature and seasonality on EV energy and pow

er dem
and w

ere 
analyzed due to the anticipated correlation betw

een battery efficiency and cabin clim
ate 

control dem
ands w

ith w
eather conditions and tem

perature.   

5.5.1 Total Energy Consum
ption 

The total energy consum
ed in four clim

ate regions in Canada is presented in Figure 16. The 
average tem

perature for the m
onth indicates a relationship betw

een tem
perature and 

total energy consum
ption. The daily driving distance of each vehicle is also show

n in order 
to determ

ine if the increase in w
inter energy consum

ption is a result of tem
perature and 

efficiency or as a result of increased driving distance.  

 

Figure 16: Total energy consum
ed in each geographic region com

pared to average tem
perature as recorded by 

vehicles in that region for each m
onth of 2018. Average tem

perature and average daily driving distance show
n 

on secondary axis.  
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In all regions, the total energy consumed has a strong correlation to low temperatures, 
regardless of driving distance in those months. In the Ontario and Quebec, British 
Columbia, and Atlantic regions driving distances are lowest in winter months, but energy 
consumption is highest.   

5.5.2 Peak Load vs Driving Distance 
In order to compare each region’s loads to driving distance and show seasonality, the peak 
coincident load for the entire month and the average daily driving distance were 
normalized and plotted in Figure 17.  

 
Figure 17: Peak monthly load (normalized) and driving distance (normalized) in each of the four climate regions  

For power, the correlation is the inverse as from energy. Peak instantaneous load demand 
coincides closely to driving distance and very little to regional temperature. The highest 
provincial coincident load is in June, July or August in all regions, and matches up exactly 
with highest driving distance in the regions of Ontario and Quebec and the Prairies. 
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6 Workplace and Public Charging 
In addition to residential charging behaviour, workplace and public charging was analyzed 
to gain insights into daytime loads, particularly in dense urban areas and business hubs. 

6.1 Workplace Charging 
Daytime loads caused by workplace charging is an area of interest for identifying areas of 
potential distribution transformer overloads. 

The workplace charging landscape is more difficult to model using the analysis methods 
applied to model residential loads.  Since it was unknown if Charge the North participants 
charged at work and if they were paying to charge, a survey was sent to all program 
participants.  This information was used to validate the workplace identification 
methodology applied when analyzing workplace charging. 

6.1.1 Workplace Charging Participant Survey 
Responses to a December 2018 survey focused on workplace charging and indicated that 
more participants charge at work in Quebec than in British Columbia or Ontario. Only 83 
Charge the North participants responded to the survey. Based on the survey responses, 
80% of all workplace charging is free.  

Province 
% Workplace 

Charging 
[free/paid] 

% Do Not 
Charge at Work 

Ontario 31  [73/27] 69 

Quebec 48  [88/12] 52 

British Columbia 38  [87/13] 62 

Table 10: Summary of workplace charging survey results. 

A complete list of the workplace charging survey questions is available in Appendix 10.6.  

6.1.2 Workplace Identification Methodology 
In order to quantify the workplace charging data used for the workplace charging load 
curves, an algorithm was created to identify workplaces by first filtering charge events to 
those on weekdays between 7 am and 5 pm, identifying a vehicles most frequent charging 
location in those hours, and confirming workplace charging using the survey results. For 
example, 100% of Montreal and Toronto residents who indicated daily, or almost daily, 
workplace charging had a workplace identified with this method. In Vancouver this was 
true for 86% of participants who indicated workplace charging.  

The workplace identification algorithm was fine-tuned in order to identify workplace 
charging for participants who did not respond to the survey.  This was done by determining 
more accurate thresholds for hours in which workplace charging would occur as well as 
identifying workplace charge events by the number of days of charging at a given location. 
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By comparing survey results to the hypothesized method of choosing the most consistent 
daytime charging location, the algorithm was again refined to capture as many survey 
respondents as possible, without capturing any survey respondents who indicated that 
they did not workplace charge. Using this methodology, a threshold for workplace charging 
between 8 am and 6 pm was established with 24 distinct days of daytime charging at a 
given location was used to identify workplace charging for participants who did not 
respond to the survey. 

6.1.3 Effects of Commute Distance on Workplace Charging 

Of the portion of participants who indicated they do not do any workplace charging, 72% 
replied that they would charge at work if free workplace charging was available.  

64% of Charge the North participants who workplace charge live in the same region as they 
work. However, of the 30% of Charge the North participants who work in one of Canada’s 
largest 3 cities (Toronto, Montreal and Vancouver), only 32% live within the city they work 
with the remaining 68% commuting in from the suburbs.  

This difference in commuting behaviour by region is dependent on a number of factors 
including commute distance. The difference is inflated by the difference in relative size of 
urban regions compared to suburban and less dense regions. Figure 18 shows the region 
shapes in Quebec as used in analysis. The difference in size between Montreal and the 
surrounding regions is considerable, providing a skew on the number of participants that 
commute within these large regions. 

 
Figure 18: Quebec regions used in the analysis of workplace commuting distances 

6.1.4 Paid vs. Free Workplace Charging 
The following analyses contain data from only participants who responded to the 
workplace charging survey. For consistency across regions and to capture a range of EV 
owners, two vehicles from each of the PHEV, SR BEV and LR BEV vehicle segments were 
used.  Since these analyses were specific to workplace charging, weekends and holidays 
were excluded.  
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In Figure 19, there are many peaks above 10 kW and peak load of 16 kW. In this set of 
vehicles, there were no weekdays with a 0 kW peak charging load. Load factors for all 
workplace charging are higher than for residential charging. A typical eight-hour workday 
reduces the ability to shift the load throughout the day when compared to residential load 
curves where approximately 14 hours of home charging may be available.  

 

 
Figure 19: Workplace load curve, load factor histogram and time histogram for participants who indicated that 

they access workplace charging for free.  

The largest portion of peak loads occurs at 9:00 am, corresponding to the start of a 
traditional workday. There is another cluster of peak events at 1:00 pm or immediately 
following a lunch break.  

To investigate the vehicles contributing to the 1:00 pm peak load, all vehicles charging at 
workplace stations at 1:00 pm are segmented into three categories. Existing Chargers 
vehicles that are charging at 1:00 pm which were already plugged in since the beginning of 
their workday. Returning Chargers are those who charged at work in the morning, 
unplugged, and then began charging again for 1:00 pm. New Chargers make use of 
workplace charging for the first time on a given day at 1:00 pm. 
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Figure 20: Charging behaviour of 1:00 pm workplace chargers 

  

Figure 20: Workplace load curve, load factor histogram and time histogram for program participants who 
indicated that they pay for workplace charging 

On average, paid workplace charging has a slightly lower overall load than vehicles using 
free workplace charging, with almost all peaks below 12 kW. There are also some days 
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where the peak power reached is 0 kW indicated that none of the six vehicles in the set 
charged that day. However, in the first half of the year when the vehicles experience cooler 
temperatures, there are a few peaks around 25 kW. This load curve supports the assertion 
from Section 5.5 of this report that there is a link between peak demand and season. With 
higher load factors and shorter dwell times at workplaces, additional energy draw is more 
likely to occur simultaneously and result in a power demand increase. Workplace charging 
survey results also indicate that some participants use paid charging in the winter when 
their batteries are the least efficient and range anxiety is heightened. 

Figure 21 analyzes the charging energy of paid and free workplace charging in a series of 
pie charts. Free charging occurs more at level 2 (73% of charging energy) than level 1 (26% 
of charging energy). Paid workplace charging is done equally at both levels. This lower 
charging level is consistent with the lower average peaks as shown in Figure 19. 
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Figure 21: Pie charts separating the charging energy by location and level of survey respondents who indicated 
either paid or free workplace charging. 

Unsurprisingly, participants with access to free workplace charging do more charging at 
work and less charging at home. These participants also do more charging at public 
charging stations. Survey responses suggest that this relationship may be caused by the 
participant having no access to charging or only level 1 charging available at their homes.  

6.2 Availability of Public Charging 
All program participant charging was categorized by location and summarized for the 
program from March 2017 to December 2018. The results are displayed by percentage of 
total charging for that vehicle type. This information is expanded to include the breakdown 
of public charging by network and charging level in Appendix 10.7.  
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Region Vehicle 
Type 

Home Work Public Other 

Ontario PHEV 74% 6% 8% 12% 

SR BEV 76% 2% 10% 11% 

LR BEV 73% 7% 6% 15% 

Tesla 57% 3% 15% 25% 

Quebec PHEV 76% 5% 7% 12% 

SR BEV 73% 5% 12% 10% 

LR BEV 76% 3% 6% 14% 

Tesla 54% 3% 17% 26% 

British 
Columbia 

PHEV 69% 2% 18% 11% 

SR BEV 70% 7% 16% 7% 

LR BEV 37% 10% 19% 33% 

Tesla 47% 0% 22% 31% 

Atlantic 
Canada 
 

PHEV 83% 10% 4% 2% 

SR BEV 69% 0% 6% 25% 

Tesla 45% 0% 23% 32% 

Central 
Canada 

PHEV 83% 9% 1% 7% 

SR BEV 80% 2% 3% 15% 

Tesla 62% 0% 16% 22% 

Table 11: Percentage of total charging by region, vehicle type and location. 

fleetcarma. 



48   

Appendix 10.7 examines public charging by level and shows significantly higher Direct 
Current Fast Charging (DCFC) among LR BEVs than other vehicle segments. Vehicles in BC 
do about twice as much public charging as the vehicles in Ontario, as a percentage of their 
overall charging energy. Sets of 5 vehicles in each of these provinces were modelled in 
order for the scale to be consistent with load curves in the residential charging section, the 
sets are made up of LR BEVs to best see the effects DCFC. The public charging of LR BEVs in 
Ontario and BC are included in Figures 25 and 26.  In both regions, the maximum daily 
peak is significantly higher than observed in the residential or workplace analyses due to 
the inclusion of DCFC. There are also many more days in which none of the vehicles in 
either set used any public charging at all, creating 0 kW peak loads on the load curves.   

The times of day at which participants use public charging also appear much less 
consistent than workplace and residential charging. Residential and workplace time of day 
histograms reveal a time of day, for example the evening or the start of a workday, when 
peaks are most common. The public charging peaks are evenly distributed throughout the 
day.  When segmenting the data into 15-minute intervals, none of the individual 15-minute 
segments account for more than 5% of all public charging.  

The daily load shape when highly aggregated is very smooth, as with residential charging. 
The load shape does show a slight increase in the afternoon with an average peak of 2 kW 
per vehicle at 6 pm. This curve includes the public charging power for all vehicles’ who 
make use of public charging in BC. 

 
Figure 22: Daily public charging load curve at the provincial planning level 

Looking at all vehicles in BC on a single day rather than averaged for a month adds more 
volatility to the load curve. The inclusion of DCFC charging also allows for higher peaks. 
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Figure 23: Daily public charging load curve at the provincial and city levels 

Drilling down to a street transformer level, or parking lot level for public charging stations, 
the curve shows a very volatile load with periods of no charging and periods where each 
vehicle is drawing more than 15 kW. This load curve includes 5 vehicles which made use of 
public charging on the same day. In this case, several vehicles are making use of DCFC at 
the same time causing a very high coincident load that wouldn’t be seen at the residential 
level. If these vehicles were making use of charging stations in one area, or managed by a 
single building, the combined coincident load would exceed 72 kW. 

 
Figure 24: Daily public charging load curve at multiple service levels 

Sets of 5 vehicles are used to create the annual load curves and histograms in Sections 
6.2.1 and 6.2.2, to allow the magnitude and peak times to be compared to the residential 
load curves easily. 
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6.2.1 Increased Public Charge Access Load Curves (BC) 
To compare the anticipated highest coincident peaks, charging data from BC where more 
public charging is done was compared to charging data from Ontario.  Load curves for five 
Teslas in BC are included in Figure 25.  The highest combined peak for the BC vehicle set is 
350 kW in July. The load curve also reveals some seasonal variation with higher loads in the 
summer months. There are many days, particularly in the winter, when no public charging 
occurs within this vehicle set.  

 
Figure 25: Aggregate daily peak load curve, load factor histogram and time of peak histogram for a set of 5 LR 

BEVs in BC 

Slightly more public charging does occur in the evening than other times of day as shown 
in the histogram for BC. 

6.2.2 Decreased Public Charge Access Load Curves (ON) 
For comparative purposes to the BC load curves, load curves for five LR BEVs in Ontario are 
included in Figure 26. The load curve has less seasonal variation than the public charging in 
BC and a maximum power demand 50 kW lower, at 300 kW. There are only five peaks 
exceeding 150 kW, but peaks of 100 kW are typical. 
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Figure 26: Aggregate daily peak load curve, load factor histogram and time of peak histogram for a set of 5 LR 

BEVs in Ontario 

Again, the histograms display low load factors and evenly distributed peak load times. 
There are more peak loads clustered between 11:00 am and 5:00 pm in Ontario than in 
British Columbia when they were shifted later in the day. 
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7 Workplace Smart-Charging 
Workplace smart-charging, section two of the Charge the North project, aims to provide EV 
drivers with the charging energy they need when they need it, while providing employers 
or building owners with the ability to modify charging energy to mitigate demand charges 
and manage infrastructure.   

Without a solution in place, the provision of charging at work can be too costly for site 
hosts.  Feasible solutions will reduce the overall cost by minimizing electricity demand 
charges and through optimizing when charging takes place and participating in market 
services like demand response can provide a new revenue stream.  The goal of this section, 
led by Alectra Utilities (Alectra), is to provide a workplace smart-charging proof of concept 
to encourage employers to provide EV charging stations at the workplace.  The approach is 
to develop a smart-charging system built from the ground up.  These findings will help to 
support Alectra in providing its commercial customers with managed smart EV charging 
solutions for their workplaces. 

The solution proposed leveraged FleetCarma’s existing EV monitoring and paired smart-
charging system.  This system would be used to minimize EV and grid integration issues by 
allowing EV charging to be stopped or slowed when needed by the grid, while ensuring EV 
charging is completed as requested by the EV owner.  The EV smart-charging system is 
integrated with a distributed energy resource management system (DERMS) used to 
manage the building automation system and utility interface, as well as solar generation 
and energy storage.   

The implemented solution is OpenADR compliant, which is a standardized method to 
automate demand response and distributed energy resources.  It allows employers and/or 
building owners to implement a charging solution and offset the costs associated with it by 
managing the load through the smart-charging system.  By effectively managing EV load 
through the smart-charging system, demand charges can be avoided with a potential to be 
paid from the grid.  

For this section of the Charge the North project, Alectra chose two sites to implement a 
workplace smart-charging solution.  There were several criteria used to select the sites, 
these included: 

● The employer/building owner must be an Alectra commercial customer.  For the 
ease of billing and on-going customer service, this offer was exclusive to existing 
Alectra customers.  Facilities which were paying demand charges had a stronger 
motivation to participate and shift loads, demonstrating the value of the solution. 

● EV drivers must be present at the site.  Since there was a limited amount of time to 
recruit participants, sites were required to have existing EV drivers who could be 
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recruited to participate.  Recruitment activities would be undertaken in attempt to 
recruit additional employees to drive electric and use the charging stations. 

● The employer/building owner must be willing to fully participate in the project. 
Project participation included allowing Alectra to install EV chargers, a battery 
storage unit, related electrical and control equipment and allowing integration with 
the Building Automation System (BAS) and Alectra’s Distributed Energy Resource 
Management System (DERMS) provider.  This also involved a willingness to support 
Alectra with recruitment and engagement activities with EV drivers. 

The desired outcome of this section was to put in place an integrated workplace smart-
charging system that includes a building automation system and utility interface, as well as 
distributed energy resources like solar generation and energy storage.   

Employee engagement and recruitment activities had started as early as mid-2017 with 
lunch and learn, and ride and drive events for staff.  As of April 2019, participant 
enrollment for Alectra Drive for the Workplace had been initiated with sessions occurring 
on March 19th and March 20th at the Derry Road and Markham Civic Centre respectively.  
Session participation ranged from approximately 8 and 30 interested applicants 
respectively.  To be eligible, participants must own or lease an electric vehicle and will park 
and charge their EV at the site at least three times per week on average.  Participants are 
asked to sign program terms and conditions and participate in regular surveys and/or 
focus groups.  Appendix 10.8 includes questions from the baseline survey. 

7.1 Site 1 – Markham Civic Centre 
Alectra Utilities, the City of Markham, FleetCarma, Util-Assist and Schneider Electric 
collaborated to develop a smart-charging system for the Markham Civic Centre. The 
objectives of this system are to provide employees of the City of Markham and 
neighbouring businesses access to charging stations while mitigating demand charges at 
the Civic Centre building.   

The location selected for this initial integration is the City of Markham Civic Centre located 
in Markham, Ontario. This integration includes Schneider Electric’s Ecostruxure Microgrid 
Advisor (EMA), serving as a Distributed Energy Resource Management System (DERMS).  In 
this capacity it was connected to the BAS including pumps and air handling units, an 
Eguana battery storage unit and 17 EVSE (11 FLO stations and 6 Schneider Electric stations).  
The FLO EVSE are located above ground and the Schneider Electric EVSE are located in 
underground parking.  The locations of the charging stations are shown in the aerial image 
below. 
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Figure 27: EV charging station locations at the Markham Civic Centre 

The FLO charging stations were easily integrated into FleetCarma’s existing smart-charging 
system. The integration with the Schneider Electric charging stations was more complex 
than expected both from a software and hardware standpoint. In terms of hardware, the 
location of the Schneider Electric EVSEs is underground, this required a cellular repeater to 
be installed to ensure the network connection from the charging stations is consistent and 
reliable. 

In terms of software, the OpenADR architecture connects the charging stations to the 
DERMS by passing information about demand events and curtailments through a series of 
virtual end and top nodes.  In a typical deployment the FleetCarma virtual end node would 
be able to connect directly with the s virtual top node in the DERMS.  In the collaboration 
with Schneider, an additional layer of complexity has been added requiring Schneider to 
also create a virtual end node for their EVSEs and subsequently, FleetCarma to create a 
virtual top node facilitate communication.  The diagram below describes the movement of 
information through the discrete components of the workplace smart-charging system. 
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Figure 28:  FleetCarma/Schneider Electric OpenADR Architecture 

The following major milestones have been completed to date: 

● Development and component testing of the required virtual top and end nodes 
(completed April 2018); 
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● Integration testing between Schneider Electric’s charging site and FleetCarma’s 
OpenADR system using example data to facilitate the proper exchange of 
information (completed April 2018); 

● Design and methodology regarding which EVSEs in the charging site will be 
identified and registered (completed January 2018); and, 

● Component testing between individually registered EVSEs and FleetCarma’s 
OpenADR system (completed April 2018). 

Deployment at this site has encountered heavy delays including equipment installation, 
resource allocation, and health issues with key team members, the focus of work moving 
forward is to prepare the system for real world testing.  The commission of equipment was 
delayed and not completed until January 2019.  OpenADR testing was also delayed as a 
result and continues to take time to complete through all components of the system. 

As of April 2019, all system components between the EVSEs and FleetCarma’s smart-
charging system have been tested and are actively collecting data from vehicles while 
charging.  Data is collected from all stations and passed to the DERMS to determine if 
electric vehicle curtailments are needed and what these should curtailments should be 
based on the preferences of the EV driver.   

In the case of the Schneider Electric charging stations, the information from these stations 
is handled through the Schneider VEN before passing the information to the FleetCarma 
SmartCharge Manager.  This transfer of information has introduced a latency of 15-20 
minutes which, given the SmartCharge Manager’s threshold of 5 minutes for pairing 
vehicles to stations, has rendered the Schneider Electric charging station data incompatible 
for curtailment requests.  Further analysis and development are ongoing to facilitate 
improvements in the time between actual charging and when the system collects data from 
the Schneider EVSE. 

7.2 Site 2 – Alectra Utilities Inc., Derry Road 
The Alectra Corporate Head Office in Mississauga, Ontario has been selected for the 
location of the second workplace smart-charging site.  This site consists of the Enbala 
Power Network’s Symphony (DERMS) which is connected to HVAC units, a Sonnen battery 
storage unit and 7 ChargePoint EVSE.  From a FleetCarma standpoint, this site does not 
have the complexity of the City of Markham site as only one type of EVSE is integrated and 
this integration has been used for other, previous projects.  This project was initiated in Q3 
of 2018, once lessons from the initial deployment at the Markham Civic Centre had been 
used to inform the approach for the second site.  

A solar carport has been constructed and commissioned with a smart solar inverter 
connected to the DERMS to provide control over the solar generation. 
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Figure 29: Constructed solar panel at Derry Road site 

This site is smaller than the Markham Civic Centre and there are fewer existing EV drivers, 
as well as less opportunity for employees of nearby businesses to utilize the stations.  As a 
result, fewer charging stations were deployed.  The location of the EVSE is shown in the 
figure below. 
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Figure 30: Location of ChargePoint charging stations 

This site will implement an OpenADR compliant, smart-charging system through a 
collaboration with Alectra, FleetCarma and Enbala (DERMS).  The development of this 
system is currently in progress. For this integration, Enbala is developing a virtual top node 
that is OpenADR compliant to communicate with the FleetCarma virtual end node.  A 
diagram describing the flow of information is shown in Figure 21 below. 

EVSE#1#2 EVSE#3 #4 EVSE #5 #6 EVSE #7 with GW 

communicate through 
gateway installed on 
EVSE#l 
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Figure 31: FleetCarma/3rd Party (Enbala) OpenADR Architecture 

The project plan and milestones have been identified and communicated.  Requirement 
gathering by both Enbala and FleetCarma has started and detailed analysis regarding the 
reporting and demand response event format is required.  Once development has 
completed, integration testing and real-world testing of the smart-charging system will 
follow. 
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8 Multi-Unit Residential Building 
Reimbursement 

Electric vehicle owners that live in a Multi-Unit Residential Building (MURB) such as a condo 
or strata may face unique barriers to charging at home, unlike those who live in a single-
family dwelling.  This section, section 3, of the Charge the North project, aimed to provide 
EV owners in MURBs with a method to account for the energy they use to charge at home 
as to enable accurate and fair reimbursement to the building owner/manager. 

8.1 C2 Device Charger Energy 
The C2 device was identified as a possible solution to enable accurate reimbursement as 
EVSEs that facilitate reimbursement typically are expensive to put into place and have high 
recurring network fees.  The C2 uses the on-board charger (OBC) sensor to measure input 
energy, this means that energy is measured at the OBC and is not accounting for losses in 
the station or from the vehicle to the sub-meter which the vehicle owner has no control 
over. 

In some cases, the sensing point is further into the vehicle at either the output of the OBC 
or at the battery.  If this is the case, losses are estimated to produce a metric for the input 
energy. These estimates have been derived from the analysis of many vehicles.   

In some vehicles, a sensing point for energy while charging does not exist.  This may be due 
to constraints imposed by the vehicle in certain modes or the data is not available or 
accessible.  If this is the case, the energy while charging is derived from an estimation 
based on the change in state of charge for the charge event.  For example, if the charge 
event raised the state of charge from 50% to 100%, 50% of the battery’s usable capacity 
was charged.  This method estimates the energy that went into the battery, then an 
estimation of losses is applied to determine the input energy. 

8.2 MURB Participants 
Section 1 participants were surveyed to identify which participants that lived in a MURB.  
These participants were contacted to explain the purpose of section 3 of the Charge the 
North project (refer to Appendix 10.9) and to invite both the participant as well as their 
landlord or building owner to provide feedback.   

Of all 1,000 Charge the North participants, only fifty-four participants met the criteria for 
this pilot.  Recruitment for this section sought out participants in multi-unit buildings with 
at least two residents owning electric vehicles who were not able, or easily able to charge at 
home.  From this subset of program participants, forty-eight provided feedback over phone 
and email to understand their both current charging access as well as any barriers or 
difficulties they encountered to set up home charging.  These barriers ranged from a lack 
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of interest from the owner, manager, or condo board; inability to access electrical outlets 
when parked; owner/manager lack of education on what would be required, etc.  

8.3 Proposed Monthly Charging Report 
A sample monthly charging report has been circulated to participants for preliminary 
feedback.  Based on this feedback, an example of the updated report is shown below:  

 
Figure 32:  Example home charging report  

Overall, feedback on the report from the participants was favorable as it is simple and easy 
to understand and provides a total amount of energy usage.  This report may provide a 
solid short-term solution to account for energy usage by resident EV owners to building 
owners/managers so that the resident can be invoiced appropriately. 
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9 Conclusions and Recommendations 
Charge the North developed a key data set of EV driving and charging across Canada, 
minimize EV and grid integration issues through an integrated workplace smart-charging 
system, and address charge reimbursement in MURBs.  Each of these project components 
leads to the requirement that the grid must be ready for widespread EV adoption. 

9.1 Section 1 - Large Scale EV Grid Integration Impact 
Analysis 

The collection of data from a large-scale EV study allowed for extensive analysis on a level 
incomparable to date. Part of the analysis enabled the creation of a benchmark data set to 
provide baseline values for different vehicle segments in regions across Canada.   

Further analysis isolated which factors contribute to problematic power demands on the 
existing infrastructure. These findings were used to predict future loads, with a focus on 
areas that will be most vulnerable as EV adoption continues. Several vehicle and driver 
characteristics have been identified as factors that shape an EV owner’s charging habits. 
The contributing characteristics studied in this report for residential charging are 
geographic area, vehicle battery size, residential time of use rates, and temperature and 
seasonality. Workplace and public charging were also analyzed to present the effects of 
various factors on energy demand, power demand, power factor and shapeability of the 
power demand, and the times of day or year where electricity demand is highest. 

Analysis of residential charging, particularly local transformer power loads, indicate the 
need for charge mitigation strategies or infrastructure updates beginning immediately. 
Neighbourhoods with a higher than average proportion of electric vehicles will require 
residents to plug in their vehicles at different times of day to avoid high coincident loads. 
Utilities can use sales data to determine where there are more electric vehicles or identify 
areas based on traits like distance to urban centers and household income. Energy use 
varies as expected due to weather, with more energy used and therefore higher generation 
required in colder months. The same is not true of peak loads which do not show any 
consistent seasonal trends in the load curves of the residential charging section. 

Paid workplace charging and public charging in Ontario show seasonal trends. Public 
charging peaks occur in the summer when driving distance is longest while paid workplace 
charging peaks occur most in winter when range anxiety is highest.  

Workplaces, ranging from large downtown offices to rural hospitals, are supported by a 
variety of utility transformers and infrastructure. However; any workplace on a commercial 
electricity contract presents an opportunity for a utility to engage and provide demand 
mitigation strategies. Participants largely indicated that they would use workplace charging 
regularly if it was offered at their work, so infrastructure must be prepared to 
accommodate increasing workplace charging. By incentivizing workplaces to build 
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infrastructure or provide free charging, some overall electricity demand can be shifted 
from residential transformers where the risk of failure is high.  

Public charging is spread more evenly throughout the day, with peak loads occurring at any 
hour but the coincident loads being higher than residential or workplace as a result of 
DCFC. A model with 5 vehicles has a peak coincident load of 300 kW in Ontario and 350 kW 
in BC. There is much less consistency to the load curves or public charging behaviour as 
compared to workplace charging, suggesting that public charging is often a matter of 
convenience rather than routine. Placing charging stations where vehicles are parked late 
nights or early mornings like medical centers, restaurants, or gyms could shift some public 
charging and overall energy demand using public charging stations into underutilized 
hours. 

9.2 Section 2 - Workplace Smart-Charging with Solar and 
Storage 

The implemented solution at the Markham Civic Centre site was more complex than 
initially anticipated which resulted in delays with procurement and the OpenADR compliant 
software solution.  It is anticipated that the system will be fully functional upon successful 
completion of the full integration testing.   

This site has provided many lessons-learned which will be leveraged for deployment of the 
second site.  Some lessons include understanding and addressing the difficulty in technical 
integration work between different vendors, setting more reasonable time for 
commissioning and testing installed equipment and their integrations, considerations 
related to site use and access to electrical infrastructure for EVSE installations and the 
building requirements as they relate to use of the BAS.  Understanding these lessons, sets 
the expectation that the second site deployment will be more seamless based on the 
lessened complexity of the site infrastructure. 

It is recommended that process improvements be considered as these types of integrated 
projects become more commonplace.  These process improvements can be as simple as 
materials to better-support site onboarding or additional supporting documentation for 
working with FleetCarma’s OpenADR compliant VEN.   

Once the systems are fully implemented, reporting can begin to determine the overall 
effects of EV charging curtailment on the on a building’s DERMS. 

9.3 Section 3 - Charge Reimbursements in Multi-Unit 
Residential Buildings 

An existing barrier for EV adoption with some current and potential EV owners is not being 
permitted to charge at their multi-unit residential building.  A common justification for 
denying the ability to charge is the concern about non-EV owners subsidizing “free fuel” for 
the EV owners.  In many of these cases, the costs of a sub-metered EVSE installation is 
prohibitive. 
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Utilizing the C2 device with a charge report was identified as a possible solution to enable 
accurate reimbursement as EVSEs. Although the C2 device provides a reasonable accurate 
measure of energy, it does not account for losses in the station or from the vehicle to the 
sub-meter which the vehicle owner has no control over. It is anticipated that these losses 
will be negligible when factoring in the benefits of having a low-cost solution to enable the 
reimbursement of charging at MURBs. 

Due to low engagement from Charge the North participants, this solution was not fully 
deployed.  It is recommended that the solution be deployed in a few MURBs across the 
country to better understand the impacts and requirements of the building owner or 
property manager. 
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10 Appendices 
10.1 Devices Shipped to Participants 

Vehicle AB BC MN NB NL NS ON QC SK Total 

Long Range Battery Electric Vehicles (LR BEV) 

Chevrolet Bolt  5     30 42  77 

Tesla Model S 7 12 2 1  2 29 22 1 76 

Tesla Model X 4 3   1 1 9 9  27 

Short Range Battery Electric Vehicles (SR BEV) 

BMW i3  6     1 2  9 

Chevrolet Spark 1 1     1 4  7 

Ford Focus EV  2     29 15 1 47 

Hyundai Ioniq Electric       4 22  26 

Kia Soul EV  5     14 43  62 

Mitsubishi i-MiEV  2  1   1 5  9 

Nissan Leaf 5 60 1   3 38 165  272 

Smart SmartforTwo  2    1 6 4  13 

Volkswagen e-Golf  2     6 21  29 

Plug in Hybrid Electric Vehicles (PHEV) 

Audi A3 Sportback  2     1 3  6 

BMW i3 Rex  1     6 4  11 
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BMW X540e       1   1 

Cadillac ELR        1  1 

Chevrolet Volt 4 13 1 2 1 1 66 155 3 246 

Chrysler Pacifica PHEV       5 2  7 

Ford C-Max Energi  3     3 10  16 

Ford Fusion Energi       8 8  16 

Hyundai Ioniq PHEV        1  1 

Hyundai Sonata Plug-In        1  1 

Mitsubishi Outlander 
PHEV 

       1  1 

Toyota Prius Plug-in      1 2 1  4 

Toyota Prius Prime        10  10 

Fleet Devices 

         25  25 

Total 21 119 4 4 2 9 269 576 5 1000 

 

  

fleetcarma. 



67   

10.2 Plug-in Hybrid (PHEV) 
An EV with both a gas engine and electric motor. Both the engine and motor require to be 
refueled. The engine using gasoline and the motor using electricity. 

Vehicle Nominal Battery Capacity 
(kWh) 

 

Audi A3 Sportback e-Tron 8.8   

BMW i3 Rex 22-33   

BMW X5 xDrive40e 9.0   

Cadillac ELR 16.5-17.1   

Chevrolet Volt 16-18.4   

Chrysler Pacifica Hybrid 16   

Ford C-Max Energi 7.6   

Ford Fusion Energi 7.6   

Hyundai Ioniq PHEV 8.9   

Hyundai Sonata Plug-in 9.8   

Mitsubishi Outlander PHEV 12.0   

Toyota Prius Plug In 4.4   

Toyota Prius Prime 8.8   
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10.3 Short Range Battery Electric Vehicle (SR BEV) 
Powered only by the vehicle’s high voltage battery and has a battery capacity of less than 
50 kWh. 

Vehicle Nominal Battery Capacity 
(kWh) 

 

BMW i3 22-33  

Chevrolet Spark 19-21.3   

Ford Focus Electric 23-33.5  

Hyundai Ioniq Electric 28  

Kia Soul EV 27-30   

Mitsubishi iMiEV 16   

Nissan Leaf 24-30   

Smart ForTwo Electric Drive 17.6   

Volkswagen e-Golf 35.8   
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10.4 Long Range Battery Electric Vehicle (LR BEV) 
A BEV with a battery capacity of 50 kWh or greater, powered only by its high voltage 
battery. These vehicles are able to complete long distance trips as well as a city trip such as 
a commute to work. 

Vehicle Nominal Battery 
Capacity (kWh) 

Chevrolet Bolt 60 

Tesla Model S 60-100 

Tesla Model X 60-100 
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10.5 Participant Vehicles and Regions for Section 3 
Vehicle British 

Columbia 
Ontario Quebec 

Chevrolet Bolt     1 

Chevrolet Volt     8 

BMW i3 Rex     1 

Toyota Prius 
Prime 

    1 

Kia Soul EV     4 

Nissan Leaf 1 1 5 

Smart 
SmartforTwo 

    1 
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10.6 Workplace Charging Survey Questions 
The following questions were included in the Charge the North Workplace Charging survey. 

1.      Do you charge your EV at your workplace?/Est-ce que vous charger a votre lieu de 
travail? 

2.      If you do not charge at your workplace, would you if a charger was available?/Si vous ne 
chargez pas à votre lieu de travail, le feriez-vous si un chargeur était disponible? 

3.      Is free charging available at your workplace?/Est-ce que la recharge gratuite est 
disponible à votre lieu de travail? 

4.      Approximately how many people charge at your workplace?/Environ combien de 
personnes recharge à votre lieu de travail? 

5.      How often do you charge at your workplace?/Combien de fois chargez-vous à votre lieu 
de travail? 

6.      If you are paying for workplace charging, how do you do this?/Si vous payez pour 
recharger au travail, comment faites-vous cela? 

7.      Do you have any other feedback to improve Charge The North?/Avez-vous un avis 
supplémentaire pour améliorer le programme Charge The North? 

8.      How likely are you to recommend participating in Charge the North to other EV 
drivers?/Quelles sont les probabilités que vous recommandiez Charge the North aux autres 
conducteurs de véhicules électriques? 
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10.7 Regional Charging Analysis 

Region 
Vehicle 

Type 
Charging Location 

Public 
Charging 

Level 
Public Charging Network 

  Home Work Public Other L2 DCFC AE CP TS GL CE FLO Other 

Ontario PHEV 74% 6% 8% 12% 87% 13% 2% 23% 11% 2% 9% 11% 42% 

SR BEV 76% 2% 10% 11% 46% 54% 3% 18% 5% 2% 10% 18% 44% 

LR BEV 73% 7% 6% 15% 83% 17% 0% 38% 16% 3% 4% 7% 32% 

Tesla 57% 3% 15% 25% 35% 65% 1% 17% 41% 0% 5% 19% 17% 

Quebec PHEV 76% 5% 7% 12% 95% 5% 1% 1% 3% 0% 71% 19% 4% 

SR BEV 73% 5% 12% 10% 56% 44% 8% 3% 1% 0% 66% 18% 4% 

LR BEV 76% 3% 6% 14% 96% 4% 1% 1% 3% 0% 80% 10% 6% 

Tesla 54% 3% 17% 26% 37% 63% 2% 5% 18% 0% 40% 23% 12% 

British 
Columbia 

PHEV 69% 2% 18% 11% 100% 0% 0% 65% 1% 1% 0% 24% 9% 

SR BEV 70% 7% 16% 7% 70% 30% 0% 35% 3% 13% 0% 23% 26% 

LR BEV 37% 10% 19% 33% 91% 9% 4% 66% 1% 7% 0% 11% 11% 

Tesla 47% 0% 22% 31% 37% 63% 0% 16% 50% 10% 0% 12% 11% 

Atlantic PHEV 83% 10% 4% 2% 100% 0% 0% 0% 1% 0% 0% 19% 80% 

SR BEV 69% 0% 6% 25% 92% 8% 0% 5% 0% 0% 0% 10% 84% 

Tesla 
45% 0% 23% 32% 72% 28% 2% 2% 10% 0% 4% 17% 65% 
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Prairies PHEV 83% 9% 1% 7% 100% 0% 0% 3% 16% 0% 0% 9% 72% 

SR BE 
80% 2% 3% 15% 40% 60% 0% 13% 17% 0% 0% 63% 11% 

Tesla 
62% 0% 16% 22% 27% 73% 0% 11% 78% 1% 0% 5% 14% 
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10.8 Alectra Drive for the Workplace Survey Questions  
The following survey was provided to Alectra Drive participants for site 2 (Derry Road) to 
collect baseline information regarding each participant. 

1. Do you drive an electric vehicle? 
2. If you drive your EV to work, at which locations and how often do you charge your 

vehicle? (a list of Alectra Utilities locations is provided) 
3. If you do not currently drive an EV to work, are you planning to start in the next 

year? 
4. If you were to start charging your EV at work, at which locations would you charge? 

(a list of Alectra Utilities locations is provided) 
5. Do you have a level 2 (240V) EV charger at home? 
6. Out of all your vehicle charging, what percentage do you do at home? 
7. Do you have external battery storage system (e.g. Tesla Powerwall) at home? 
8. How many EVs do you have at home? 
9. Why did you sign up for the Alectra Drive for the Workplace program? 
10. What are your expectations of the Alectra Drive for the Workplace program?  
11. So far, does the EV charging available at your workplace affect your decision to drive 

an EV? 
12. Do you expect that having access to workplace EV charging will change your driving 

habits in the future? 
13. Why do you think Alectra Utilities is conducting this pilot project? 
14. How does the introduction of workplace EV charging affect your perception of 

Alectra Utilities? 
15. How would you define ‘smart charging’ and why do you think it is needed at this 

workplace? 
16. Do you have any suggestions for program staff on how to ensure the program is 

effective and meets your needs? 
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10.9 Information for Landlords and Property Managers  
The following information was provided to landlords and property managers to find 
participants for section 3 of Charge the North. 

 

FleetCarma, with funding from Natural Resources Canada, is seeking to solve a common 
challenge EV owners living in multi-unit buildings face when seeking to charge their EVs at 
home.  Home charging means drawing a possibly significant amount of energy from shared 
building electricity sources, without mechanisms to track and report this private energy 
use, for the EV Owner to compensate the building’s management for this use. 

FleetCarma’s C2 telematics device, which can read data off a wide range of supported EVs, 
offers a simple solution to track and report on this EV energy use, allowing the EV Owner to 
report their use to their building management, enabling fair compensation. 

Seeking Pilot Participation 

We are actively recruiting participation for a pilot program.  Ideal participants: 

For multi-unit buildings with at least 2 residents owning electric vehicles (EV) 

Building management unsure how to be compensated for EV charging. 

EV owner residents wanting to charge at home, but currently not able, or easily able to. 

Pilot Participation Goals 

Test and build out the compensation reporting solution:  monthly report of energy use and 
associated cost, for both the EV Owner and building management. 

Iterate solution based on feedback and your needs. 

What are we doing? 

We are starting a pilot program to build a charge monitoring report for building owners / 
property managers. 

What does that mean? 

Owners / managers will be given a report that will show how much energy electric vehicle 
owners have used to charge their vehicle in the given month. Based on the energy used 
and when it is used, owners / managers can bill tenants based on the energy rates from 
their utility.   

What problem does this solve? 

If your owner / manager is hesitant in letting electric vehicle owners charge because they 
don’t know who or how to bill for the electricity used to charge a vehicle, now they can put 
their minds at ease with a method that’s fair for all parties.  
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How much time will this cost me? 

All I need from you is to reach out to your building owner / manager and ask to have a call 
with me and I’ll tell them all about us and the program. 

What are the steps? 

After I have a list of building owners / managers who are willing to participate, I’ll reach out 
to the accepted participant sites to enroll them into the pilot.  

What does this cost participants? 

Nothing! This program has funding from Natural Resources Canada.  

How do you qualify? 

Being part of Charge the North. 

Currently charging or have a potential to charge at your current building 

Have another EV owner in your building 

How long it will last? 

This pilot program will run until March 31, 2019. 

  

fleetcarma. 
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11 Glossary 
Building Automation System (BAS) - is a centralized system that controls a building’s 
heating, ventilation, air conditioning and other systems. 

C2 Device - a telematics hardware device, from FleetCarma, that is capable of logging 
driving and charging data from electric vehicles. 

Calendar Day - a full civil day from midnight to midnight.  This is used to calculate average 
charging energy or driving distance for every day from the first data was received for that 
vehicle until April 17, 2019. 

Charger Types - in today’s market, three different charge types exist:  Level 1 (L1), Level 2 
(L2) and DCFC (Direct Current Fast Charger).  While other parts of the world may use a 
different nomenclature for the charger types, this report uses terms relevant to Canada. 

Charging Day - a day, midnight to midnight, in which the vehicle was driven.  This is used 
to calculate averages only for days that the individual vehicle was plugged in. 

Clustering Factor – is a number to represent the degree to which data is randomly 
distributed.  Clustering factors for different regions across Canada were found using 
Ontario’s vehicle registrations by Forward Sortation Area (FSA), to provide a source of 
localized EV sales data. 

Coincident Load -the sum of load from all vehicles in a set that are charging 
simultaneously. 

Compound Annual Growth Rate (CAGR) - a measure of growth over multiple time 
periods. 

Demand Energy Resource Management System (DERMS) - is a platform which can be 
used to manage distributed energy resources such as storage batteries, solar panels, etc. 

Direct Current Fast Charge - There is no standard charge for DCFCs, but they range in 
power from 50 kW-140 kW and can deliver a charge of approximately 80% in 30 minutes. 

Driving Day - a day, midnight to midnight, in which the vehicle was driven.  This is used to 
calculate averages only for days that the individual vehicle drove some distance. 

Dwell Time - the time the EV spends in the same area. 

Electric Vehicle Supply Equipment (EVSE) - supplies electric energy to charge electric 
vehicles. 

Forward Sortation Area - is a way to designate a geographical unit based on the first 
three characters in a Canadian postal code. 

Greater Toronto Area – metropolitan area around the central city, Toronto, with includes 
25 surrounding municipalities. 

fleetcarma. 
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Level 1 Charger - a Level 1 (L1) charger is included with most EVs.  It plugs into a traditional 
110V-120V household outlet and is capable of a charge power of 1.5 kW.  This can generally 
supply an EV with 5-10 km if range per hour. 

Level 2 Charger - a Level 2 (L2) charger can be found in areas for public parking and also 
be installed at a residential location for personal use.  They provide power at 220V-240V 
and up to 30 amps.  On average, EVs can add 20-50 km of range per hour of charge. 

Load Curves - a load curve or load profile is a graph of electrical load over time.  This is 
useful for utilities to determine how much electricity will need to be available at a given 
time for efficiency and reliability of power transmission. 

Load Factor - a metric defined as the average electrical load over the maximum electrical 
load in a given time period. A high load factor, approaching the maximum of 1, indicates a 
relatively stable load over a period of time while a low load factor corresponds to a short 
period of high demand, well above the average.  

OpenADR - is an open, highly secure, two-way information exchange model and global 
Smart Grid standard. 

State of Charge (SOC) – the level of charge of an electric battery relative to its capacity. 

Time of Use Rate – electricity rate per kilowatt hour charged to customers on a sliding 
scale rate, based on the time used. 

fleetcarma. 
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Government of British Columbia: Greenhouse Gas Reduction (Clean Energy) Regulation 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 
 
 
 
 
 



BRIT! H 
COLUMBL: 

Greenhouse Gas Reduction Regulation 

The Greenhouse Gas Reduction Regulation (GGRR), authorized under sections 18 and 35(n) of the Clean EnergY. 

Act, allows government to set out prescribed undertakings which utilities may choose to carry out to reduce 

greenhouse gas emissions while recovering the costs in rates. 

As a response to the British Columbia Utilities Commission's (BCUC) findings from Phase 2 of the inquiry into the 

Regulation of Electric Vehicle Charging Service, amendments were made on June 22, 2020 to the GGRR. The 

new amendments add a prescribed undertaking for electric vehicle charging stations, allowing utilities to recover 

costs from ratepayers for public fast charging infrastructure meeting specified criteria. The measures came into 

force as of June 2020 and apply to stations installed before December 31 , 2025. 

The Resource SuImlY. Potential for Renewable Natural Gas in B.C. StudY. was completed to inform Renewable 

Natural Gas-related amendments under the GGRR. 

GGRR Program News 

Hello, I am your COVID-19 Digital Assistant! 
Click or tap to ask a general question about 
COVID-19. 

X 

EBY
Rectangle

EBY
Rectangle



The GGRR is periodically amended to add prescribed undertakings to the list of activities that utilities can do. 

• Increasing the market for LNG and renewable natural gas 

• Amendments sum;iort climate leadershiP.. 

Contact Information 

For more information, please email us. 

Email: 
GGRRRe12orting@gov.bc.ca 

Hello, I am your COVID-19 Digital Assistant! X 
Click or tap to ask a general question about 
COVID-19. 
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Petro-Canada Langley DCFC EV Charging Station – BC Hydro Utility Invoices 
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Appendix “G” – REDACTED AS CONFIDENTIAL 
 

Petro-Canada Langley DCFC EV Charging Station – No Load Power and Peak Power Assessment 
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Hydro Quebec: Rate BR for Charging Stations 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 
 
 



6/24/2021 

Rate BR 
for charging stations 

Rate BR - Business I Hydro-Quebec 

r'\ Hydro 
~ Quebec 

Back to other rates (http://www.hydroquebec.com/business/customer-space/rates/#other-rates) 

Eligibility for Rate BR 
Experimental Rate BR applies to a contract for electricity delivered for the purpose of supplying one or 
more direct-current electric vehicle charging stations rated 400 volts or more. It can also apply to a 
contract for electricity supplied to one or more 240 volts stations. 

To take advantage of experimental Rate BR, you must meet the following conditions : 

• If you have several direct-current charging stations rated 400 volts or more, which are installed at the 
same site, they must come under a single contract. 

• If the electricity is used for a purpose other than supplying electric vehicle charging stations, such as 
lighting for example, Rate BR applies on condition that the installed load for purposes other than 
electric vehicle charging does not exceed 10 kilowatts. 

• You must agree to supply Hydro-Quebec with non-identifiable data from all charging stations covered 
by the contract under this rate, such as duration, energy consumption and power demand for each 
charge. 

Rate G cannot be applied to a contract supplying fast-charge stations. However, Rate G9 or M could apply 
if the number of charging operations increases and they become more advantageous for you. 

This information has been simplified. For more details about experimental Rate BR, consult Section 10 of 
Chapter 4 of the Electricity Rates [PDF 4.83 .MB] (http://www.hydroquebec.com/data/documents-
donnees/pdf /electricity-rates.pdf#page= 7 4) . 

Structure of experimental Rate BR 
Billing is based on 3 price levels : 

• consumption associated with the first 50 kilowatts (kW) of maximum power demand expressed in 
kilowatthours (kWh), which is the product of the maximum power demand up to 50 kW, the load factor 
and the number of hours in the consumption period 

• consumption associated with the maximum power demand exceeding 50 kilowatts, which is the 
product of the excess maximum power demand, the load factor up to 3% and the number of hours in 
the consumption period 

• the remaining consumption 

Prices in effect for experimental Rate BR 
Price of energy: 

https://www.hydroquebec.com/business/customer-space/rates/rate-br-experimental-rate-fast-charge-stations.html 1/2 



6/24/2021 Rate BR - Business I Hydro-Quebec 

Energy associated with the first 50 kW of power 

Energy consumed in the next bracket 

Remainder of energy consumed 

11.184/kWh 

20.959¢/kWh 

16.482¢/kWh 

If little or no electricity is used, a minimum charge_ is billed. It is $12.490 per month (30-days) when single-phase electricity is delivered or 
$37.471 per month when three-phase electricity is delivered. 

Rates in effect as of April l , 2021 . This table does not replace the Electricity Rates (http://www.hydroquebec.com/documents-data/official
publications/electricity-rates-conditions-electricity-service.html) document in any way whatsoever. 

Other useful information 

> Hydro-Quebec's Conditions of Service [PDF 4.69 MB] (http://www.hydroquebec.com/data/documents

donnees/pdf/conditions-service-en.pdt) 

> Details on the service charges associated with your contract 

(http://www.hydroquebec.com/business/customer-space/rates/service-charges.html) 

> Glossary (http://www.hydroquebec.com/business/customer-space/rates/glossary.html) 

> Video explaining power (http://www.hydroquebec.com/business/customer-space/rates/understanding-power
demand.html) 

> Tips on how to lower your electricity bill (http://www.hydroquebec.com/business/programs-tools/tips-energy
wise.html) 

How to request electricity service 
> Become a customer (http://www.hydroquebec.com/business/becoming-customer/) 

> You are a Hydro-Quebec customer and want to receive electricity service at an additional address 

(http://www.hydroquebec.com/business/customer-space/moving/add-address.html) 

https://www.hydroquebec.com/business/customer-space/rates/rate-br-experimental-rate-fast-charge-stations.html 2/2 
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BC Hydro: Fleet Electrification Rates 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 
 
 
 



About us Careers Newsletters Contact us 

I Q. How can we help? _J Sign Up Login 

Accounts Energy savings News Projects & operations Community Work with us Outages & safety 

Login / Registration Billing & payments Moving Electrical connections Electricity rates & energy use Get help 

Home > Accounts > Electricity rates & energy use > Electricity rates > Fleet Electrification Rates 

Fleet Electrification Rates 
Two optional Fleet Electrification Rates are available for customers who qualify for a General Service Rate -

businesses, government agencies or other organizations - and who own or lease and operate electric fleet 

vehicles or vessels. The fleet electrification rates are not intended for third-party fleet or public charging. 

These rates are designed to encourage and support customers who are preparing for a future with electric vehicles 

(EVs). Adding electric vehicles to a fleet can reduce fossil fuel use and emissions, support meeting greenhouse 

gas emission reduction targets, and add to the overall energy efficiency. 

The Demand Transition Rate is available from April 1, 2020 through March 31, 2032 and the Overnight Rate is an 

on-going rate available starting April 1, 2021 . 

Demand Transition Rate 

The Demand Transition Rate is available for eligible customers who cannot charge their fleet overnight at the 

depot and require in-route charging during fleet operating hours. Customers must have an annual maximum 

demand of at least 150 kW and service must be provided by separate meters. They receive service under rate 

schedules 1650, 1651, 1652, or 1653 of the Electric Tariff. 

To reduce the impact of high demand charges due to short-duration, high-load charging during the EV fleet ramp 

up period, the Demand Transition Rate does not have a Demand Charge for the first six years from April 1, 2020 to 

March 31, 2026. Over the subsequent six years, from April 1, 2026 to March 31, 2032, as customers continue to 

grow their electric fleet, an escalating Demand Charge will be phased in . 

On April 1, 2032, the Demand Transition Rate, Demand Charge and Energy Charge will be the same as those for 

the Large General Service Rate. Therefore, customers will be transitioned to the Large General Service Rate. 

The graph below shows the escalation of the Demand Charge and Energy Charge under this rate. Please note 

that the Demand Charge and Energy Charge for April 1, 2021 through March 31, 2032 are for illustrative purposes 

only and the actual rates will be published once approved by the BC Utilities Commission. 

Demand Transition Rate 
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Basic Charge 

A small, daily amount that partially recovers fixed 

customer-related costs, including customer service 

channels, metering, billing, payment processing, 

collections, and distribution system costs that are 

customer-related (electrical lines and transformers). 

$0.2661 per day. 
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ELECTRICITY RATES 

Residential Rates 

General Service Business 

Rates 

Fleet Electrification Rates 

Irrigation Rate 

Transmission Rates 

Zone II Rates 

Street Lighting Service Rates 

Power factor and your bill 

Unmetered services 

Industrial electrification rates 



Demand Charge 

The rate electricity is used, typically measured in 

kilowatts (kW). Maximum demand is the highest rate 

of electricity use during a period of time. 

Energy Charge 

Minimum Charge 

A charge that covers the cost of maintaining our 

equipment year round for customers with high 

electricity usage in the winter but low electricity 

usage in the summer. 

Power Factor Surcharge 

A measure of efficiency, and the ratio of usable 

power (kW) to reactive power (kVar) in a circuit. It 

varies between O and 1, and is normally given as a 

percentage (1 to 100%). We apply a power factor 

surcharge to business customers whose power factor 

drops below 90%. 

Learn more about power factor. 

Discounts 

Overnight Rate 

$0.00 per kW of billing demand until March 31, 2026. 

The Demand Charge comes into effect April 1, 2026. 

The amount charged per kW of billing demand will be 

the same as that charged for the Large General 

Service Rate. 

$0.0913 per kWh. 

Equal to 50% of the highest Demand Charge during 

the previous November 1 to March 31 period. The 

Basic Charge, Energy Charge, and Demand Charge 

are replaced by the Minimum Charge if their sum is 

less than this amount. 

Applicable if power factor is below 90%. 

1.5% on entire bill if electricity is metered at primary 

potential. 

$0.25 per kW if customer supplies transformation 

from a primary to a secondary potential. 

If eligible for both, the 1.5% discount is applied first. 

The Ovemight Rate is available for eligible customers for overnight fleet vehicle charging. Customers must have 

an annual maximum demand of at least 150 kW and service must be provided by separate meters. They receive 

service under rate schedules 1640, 1641, 1642 or 1643 of the Electric Tariff. 

Intended to be available on an on-going basis, the Overnight Rate is primarily for customers with overnight in

depot charging needs for fleet vehicles and vessels, with minimal daytime charging requirements. 

The rate has a flat rate Energy Charge. The Demand Charge only applies to maximum demand set between the 

hours of 6 a.m. and 10 p.m. daily per billing period. There is no Demand Charge between the hours of 10 p.m. and 

6a.m. 

The graph below• illustrates the Demand Charge and Energy Charge under this rate. 

Overnight Rate 
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Basic Charge 

A small, daily amount that partially recovers fixed 
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channels, metering, billing, payment processing, 
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$0.2661 per day. 
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collections, and distribution system costs that are 

customer-related (electrical lines and transformers). 

Demand Charge 

The rate electricity is used, typically measured in 

kilowatts (kW). Maximum demand is the highest rate 

of electricity use during a period of time. 

Energy Charge 

Minimum Charge 

A charge that covers the cost of maintaining our 

equipment year round for customers with high 

electricity usage in the winter but low electricity 

usage in the summer. 

Power Factor Surcharge 

A measure of efficiency, and the ratio of usable 

power (kW) to reactive power (kVar) in a circuit. It 

varies between O and 1, and is normally given as a 

percentage (1 to 100%). We apply a power factor 

surcharge to business customers whose power factor 

drops below 90%. 

Learn more about power factor. 

Discounts 

Need help with your bill? 

Get answers to questions about 

paying your bill, rates, moving 

your account and more. 

Get help 

$12.28 per kW of the highest kW Demand between 

the hours 6 a.m. and 10 p.m. daily per billing period. 

$0.0741 per kWh. 

Equal to 50% of the highest Demand Charge during 

the previous November 1 to March 31 period. The 

Basic Charge, Energy Charge, and Demand Charge 

are replaced by the Minimum Charge if their sum is 

less than this amount. 

Applicable if power factor is below 90%. 

1.5% on entire bill if electricity is metered at primary 

potential. 

$0.25 per kW if customer supplies transformation 

from a primary to a secondary potential. 

If eligible for both , the 1.5% discount is applied first. 

Careers 

We look for exceptional people 

to bring new ideas and fresh 

thinking to BC Hydro. 

Learn more 

Copyright © 2021 BC Hydro. All Rights Reserved. 

Legal I Privacy Statements I Careers 

View Mobile Site 

Get in touch with us 

Call us to report a power outage 

in your area or to get information 

you couldn't find online. 

Contact us 
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Table 8: GHG Emissions by Transportation Mode 

 



l♦I Government 
of Canada 

Gouvernement 
du Canada Canada 

Natural Resources Canada (httR://www.nrcan.gc.ca/home) 

Home / Office of EnergY. EfficiencY. / EnergY. Use Statistics I National EnergY. Use Database 
/ Comwehensive EnergY. Use Database / TransRortation Sector / Table 8 

Return to list of tables (/corporate/statistics/neud/dpa/menus/trends/comprehensive/trends_tran_bct.cfm) 

« (/corporate/statistics/neud/dpa/showTable.cfm?type=CP&sector=tran&juris=bct&rn=8&page=2) 

2000-2008 (/corporate/statistics/neud/dpa/showTable.cfm?type=CP&sector=tran&juris=bct&rn=8&page=1) 

2009-2016 (/corporate/statistics/neud/dpa/showTable.cfm?type=CP&sector=tran&juris=bct&rn=8&page=2) 

2017-2018 () 

© Download I 
(/corporate/statistics/neud/dpa/data_e/downloads/comprehensive/Excel/2018/tran_bct_e_8.xls) 

Transportation Sector 

British Columbia and Territories 

Table 8: .G.t:lG .. (Gre.enh~u.se .. G.as) Emissions by Transportation Mode 

2000 2017 2018 

Total ~kt.~, .. H~.i~~.00.QM§~.,.~ ,~§l Emissions Excluding Electricity (Mt 24.3 26.2 28.6 

,(Megatonne.) of .C02.e .. (C.ar.bon.D.iol(.id~ . .E.quiY.alent)) 

Passenger Transportation 13.5 13.0 14.7 

Freight Transportation 10.0 11.9 12.7 

Off-RoadZ 0.8 1.2 1.3 

li.!;J,<;,,...(~f::'#:.~Q/JQ,'!::J..~.,.,<;.!l::~1. Emissions by Transportation Mode (I.IR . .CM.!J.9ij_t,gn.o.Jf) of C02e) 

Cars 

Passenger Light Trucks 

4.9 

3.7 

3.8 

4.7 

3.8 

4.8 
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Freight Light Trucks 1.5 1.8 1.9 

Medium Trucks 1.8 4.4 4.7 

Heavy Trucks 2.8 2.6 2.9 

Motorcycles 0.0 0.0 0.0 

School Buses 0.2 0.1 0.1 

Urban Transit 0.3 0.3 0.3 

Inter-City Buses 0.1 0.0 0.0 

Passenger Air 4.3 4.1 5.5 

Freight Air 0.2 0.1 0.1 

Passenger Rail 0.0 0.0 0.0 

Freight Rail 1.2 1.1 1.0 

Marine 2.4 1.8 2.0 

Off-Road-2 0.8 1.2 1.3 

Shares(%) 

Cars 20.0 14.6 13.2 

Passenger Light Trucks 15.1 17.8 16.9 

Freight Light Trucks 6.2 7.0 6.8 

Medium Trucks 7.5 17.0 16.6 

Heavy Trucks 11.6 10.0 10.1 

Motorcycles 0.1 0.1 0.1 

School Buses 0.7 0.3 0.3 

Urban Transit 1.3 1.2 1.2 

Inter-City Buses 0.4 0.1 0.1 
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Passenger Air 

Freight Air 

Passenger Rail 

Freight Rail 

Marine 

Off-Road-2 

Passenger Transportation ,~,H,~ .. J~.r,~,~.O.AQM§.~,.~~§} Intensity 

(ton neJI~,,.,(I~i~J~!J.l~)) 

17.8 

0.7 

0.2 

5.1 

10.0 

3.4 

69.7 

15.6 19.3 

0.4 0.5 

0.1 0.1 

4.1 3.5 

7.0 6.9 

4.7 4.5 

67.5 67.6 

Freight Transportation .G.tl.G .. (G.r.e.Emha.u.~e . .Ga~l Intensity (tonne([~. 71.6 
,(Ier.~jaJJ.le)) 

70.7 70.6 

Footnotes: 

1) Data on -~.t!.~ ..... (~.rn-~ .. Q. .. ~ . .9..!J. .. §.~_. .. .9-.. ~ .. ~.). emissions are presented excluding .. ~ .. t:!9 ... ..(~r.,~.~..Q. .. ~ . .9,M.~.~ .... .9-.. ~.~.). emissions related 

to electricity production. 

2) "Off Road" includes vehicles not registered for on-road travel such as ATVs, snowmobiles, golf carts and some 

military vehicles. 

© Download ] 

(/corporate/statistics/neud/dpa/data _ e/downloads/comprehensive/Excel/2018/tran _ bct_ e _ 8.xls) 

Return to list of tables (/corporate/statistics/neud/dpa/menus/trends/comprehensive/trends_tran_bct.cfm) 

« (/corporate/statistics/neud/dpa/showTable.cfm?type=CP&sector=tran&juris=bct&rn=8&page=2) 

2000-2008 (/corporate/statistics/neud/dpa/showTable .cfm?type=CP&sector=tran&juris=bct&rn=8&page= 1 ) 

2009-2016 (/corporate/statistics/neud/dpa/showTable.cfm?type=CP&sector=tran&juris=bct&rn=8&page=2) 

2017-2018 () 
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