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Plug'n Drive is a non-profit organization accelerating the adoption of electric vehicles to maximize 

their environmental and economic benefits. Plug'n Drive has been actively involved in educating 

consumers and businesses about the advantages of driving electric since 2008.  

 

Cara Clairman is President and CEO of Plug’n Drive. Cara has 20 years of experience working in the 

environmental and sustainability fields, including 12 years working at Ontario Power Generation, initially 

as OPG’s environmental lawyer and later in the role Vice President of Sustainable Development.  

As VP of SD, she was responsible for oversight of OPG’s environmental performance and the 

development and implementation of OPG’s sustainable development policies and programs. Prior to 

joining OPG, Cara spent five years practicing environmental law with the Torys law firm. She holds a 

Bachelor of Laws from Osgoode Hall and a Masters in Environmental Studies from York University, as 

well as an Honours Bachelor of Science degree from Queen’s University. Cara is currently driving a 100% 

electric Nissan Leaf as her personal car and the 100% electric Mitsubishi i-Miev for business.  

 

Summerhill Impact is a not-for-profit innovation LAB, focused on solutions to ongoing and 

emerging environmental and social challenges, within multi-sector partnerships. Impact to date 

includes: 

 6000+ tonnes of emissions reduced and prevented - so far! 

 262,000+ older, higher polluting cars retired through our programs 

 1,000,000 + Canadians engaged in our programs since 2006 

  

Heather Farquharson, Managing Director 

Heather leads the development of public education and consumer engagement programming, specific 

to stewardship, environmental health and sustainable transportation. Recently multi-sector partner 

programs include: Hazardcheck with Health Canada; Retire Your Ride with Environment Canada; and the 

sustainable transportation initiative, Shuttle, designed to educate and engage commuters to take action 

to drive less and drive better. Stakeholder engagement and systems design facilitation include: the 

Electric Vehicle Design Charrette for Ontario and the National Forum on the Future of End-of-Life 

Vehicle Recycling in Canada, providing management and stewardship recommendations to Government 

and Industry. Current public engagement programs in development include environmental health 

programs focused on indoor and outdoor air quality; pollution prevention in Canada’s north; and, active 

transportation and childhood obesity. Heather’s career in strategic planning, social marketing and 

behavior change communications has been developed in Toronto, Vancouver and in Sub-Saharan Africa. 

Heather’s work in developing a life-skills tool for young-adults was honoured with a Cannes MIP TV - 

Content 360 Challenge Award. 

 

Ian Morton, Founder, is a recognized leader on environment issues; responsible for creating some of 

the most innovative and effective market based programs on energy and air quality in Canada.  



 

He has been named by Strategy Magazine as one of seven marketing leaders to watch and was 

appointed to an advisory panel of eminent Canadians to provide advice and assistance to the 

Government of Canada at the United Nations Framework Convention on Climate Change (UNFCCC) 

conference in Indonesia. His work has been recognized with a number of individual and organizational 

awards including being named recently as a Clean16 category leader for Retail and Consumer Products 

in the inaugural 2011 Clean50 rankings in Canada. He is the past recipient of The Lung Association’s 

Significant Contribution Award for his work and has been personally trained by former Vice President 

and Nobel Laureate Al Gore on the Climate Project. 

 

Ken Ogilvie is an independent environmental policy consultant. He currently serves as Vice Chair of 

Sustainable Development Technology Canada (SDTC) as well as Vice Chair of Quality Urban Energy 

Systems of Tomorrow (QUEST). Formerly, he was the Executive Director of Pollution Probe, and prior to 

that held positions in the governments of Canada, Manitoba and Ontario. His academic credentials 

include a BASc (Civil Engineering), a Masters in Business Administration, and two honorary doctorates 

(University of Waterloo, and Thompson Rivers University, BC). 
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Executive Summary 

An Electric Vehicle Design Charrette was hosted in Toronto by Summerhill Impact and Plug'n Drive on 

September 17, 2013. It was attended by 37 stakeholders invited from the EV infrastructure and electric 

mobility industry, automotive industry, recycling industry, electric utilities, federal and provincial 

ministries/agencies, consultants, and environmental and conservation groups. Many valuable 

observations, comments and ideas were generated for enhancing EV infrastructure and advancing EV 

industry prospects in Ontario. 

Section 5.1 summarizes key policy/program and incentive gaps, as well as potential actions that could be 

taken in Ontario to close the gaps, as identified by Charrette participants. Drawing on the Charrette 

results, the following "Take-away Messages" and "Top 10 Recommendations for Ontario" have been 

developed by Plug'n Drive and Summerhill Impact. Next steps for a second Design Charrette are also 

proposed. 

Take-away Messages 

 Ontario’s electricity generation results in some of the lowest GHG emissions anywhere. The 

potential environmental, health and economic benefits from vehicle electrification are 

significant and long-term.  

 With the Canadian automotive sector primarily located in Ontario, there is an opportunity to 

become a significant EV component supplier.  

 The smart meter network in Ontario could support an intelligent EV charging infrastructure. 

 Ontario has no public EVSE initiative, but has an opportunity to benefit from what others 

have learned. Private organizations have taken initiative to install public charging stations 

across the province. There is an opportunity to benefit from lessons learned in other 

jurisdictions; however, the opportunity also exists for the provincial government to decide 

what level of involvement is needed in the Ontario context, which is unique from others, 

especially with regard to the electricity distribution system. 

Top 10 Recommendations for Ontario 

 

1. The OPA should be tasked to co-ordinate or provide funding to another group to coordinate 

with LDCs to set priorities on power grid network access for EVSE.  

2. The OPA should expand and adjust their demand-side management (DSM) programs to 

include EV infrastructure. 

3. Open Network charging technology should be mandated, from this point forward, so that 

anyone can access any charging station. 



2 
 

4. Regulators should standardize battery chemistry and/or require auto manufacturers to 

release battery performance data so that a proper life cycle analysis of battery life can be 

done and a regulated recycle/reuse program can be established for used EV batteries. The 

Ministry of Energy and the Ontario Automotive Recyclers Association could standardize the 

End-of-Life Electric and Hybrid Vehicle battery recovery processes and could support the 

establishment of a secondary market for batteries. 

5. An EVSE guide could be developed for landlords (MURBs)/retail/hospitality in order to 

increase public access to charging stations. 

6. Provisions in the Condominium Act could be established to enable EVSE infrastructure 

installations on-site, and a building rebate program should be established for retrofitting 

existing condo structures. Education and awareness building among condo boards and 

management is also important.  

7. The Ontario Ministry of Transportation could consider expanding the provincial rebate for EV 

purchased by individuals and public fleets, such as taxi services and postal delivery, as well as 

for workplace and home-charging installations. 

8.  The Ontario Ministry of Transportation, potentially working with municipal and federal levels 

of government and NGOs could consider expanding programming to increase public 

awareness on the life cycle costs and savings of EV ownership, and could further expand 

support for public education to encourage EV sales by providing the public with opportunities 

to drive test-drive EVs, and to support Plug ’n Drive in collecting data and mapping EVSE 

locations. 

9. The province could request clarification from the OEB, including directions related to rate-

basing EV activities for LDCs and specifying that the provision of charging capacity (110 volt or 

240 volt plugs for charging) does NOT constitute reselling of electricity and hence requires no 

license, except in certain circumstances, such as DC Quick Charging. 

10. The province may, at some point, need to consider a funding scheme that allows revenues to 

be collected from EV driving but the scheme should not act as a deterrent to EV adoption. 

Next Steps 

A second Ontario EV Charrette should be held to examine and prioritize action proposals that have been 

developed in more detail. Charrette participants could be broadened to represent:  

1. A range of employers  

2. All relevant provincial ministries 

3. Chambers of Commerce and Boards of Trade 

4. LDCs , as well as the OPA, OEB  

5. Vehicle OEM and auto dealer networks 

6. Builders and Developers 
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Report on Proceedings at the EV ON Design Charrette 

1.0 Purpose and Goals 

On September 17, 2013, Summerhill Impact and Plug’n Drive hosted a Design Charrette to discuss policy 

and program options for enhancing EV infrastructure and advancing EV industry prospects in Ontario. 

(Appendix A contains the Charrette agenda.) 

 

The desired outcomes of the Charrette were to develop a vision for EVs in Ontario and to identify 

actions that can be initiated or explored to support the vision. 

 

2.0 Participants and Process 

 

A Discussion Paper was prepared and distributed to participants prior to the Charrette. The paper 

contained information on EV developments in leading countries as well as in three Canadian provinces – 

B.C., Ontario and Québec.  

 

A total of 37 stakeholders participated in the Charrette, invited from the EV infrastructure and electric 

mobility industry, automotive industry, recycling industry, electric utilities, federal and provincial 

government ministries/agencies, consultants, and environmental and conservation groups. (Appendix B 

contains a list of participants.) 

 

Process: 

 

The Charrette began with a statement of the goals of the day and a brief description of the Charrette 

process as well as potential post-Charrette initiatives. The introduction was followed by presentations 

on challenges encountered in deploying EV infrastructure in Canada, with way-forward suggestions. The 

speakers included Cara Clairman (Plug'n Drive) to set the context, followed by Jim Burpee (Canadian 

Electricity Association) and Matt Stevens (CrossChasm). Appendix C contains their slide presentations. 

 

A three-person panel followed the speakers. Panel members included Rob Dolezel (Ontario Ministry of 

Transportation), Kelly Montgomery (Standards Council of Canada) and Phil Petsinis (General Motors of 

Canada). Each panelist gave a brief overview of what their agency or organization is doing on EVs. 

The panelists were followed by a brief morning discussion, and then breakout groups were formed that 

dealt with three broad themes: 

 Consumers - vehicles, electricity pricing, incentives and extended producer responsibility 

 Supporting infrastructure 

 Technology development and standards 
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The breakout group results were presented and discussed in a morning plenary session. 

 

Following lunch, two breakout groups were formed that mixed participants from the morning groups. 

Each group was challenged to come up with actions that could be taken or considered to advance the 

vision of significant EV uptake and related infrastructure development in Ontario. 

 

The following sections of this report capture comments and ideas generated by Charrette participants. 

No attempt was made to seek consensus on policy and program actions and priorities. 

 

3.0 Presentations, Panel and Opening Session 

 

Presentations: 

 

Jim Burpee (Canadian Electricity Association): 

Jim presented a Canadian Electricity Association (CEA) perspective on EVs (see Appendix C.1). He 

highlighted the significant contribution of transportation to Canada’s greenhouse gas (GHG) emissions, 

as well as the relatively low-carbon content of Canadian electricity today and our vast renewable energy 

resource potential. He also presented cost comparisons for transportation fuel choices in Quebec, 

showing fuel costs for EVs at about 10% of gasoline costs, assuming gasoline priced at $1.15 per litre and 

electricity at 8 cents per kWh. 

 

Jim presented two EV charging infrastructure models: 

1. Infrastructure investment recovered solely by e-mobility customers; and, 

2. Infrastructure investment integrated in grid tariffs, thus spreading the cost among all grid users. 

He said that a government decision on the preferred model would provide needed direction to market 

participants. 

 

Jim proposed several national priorities for Canada: 

 Support R&D on disruptive battery technologies (e.g., US DOE goal of developing batteries 

that are five times more powerful and five times cheaper within five years). 

 Develop the full life cycle EV value chain (e.g., including grid-scale storage applications and 

maximizing the full-life value of EV components). 

 Support EV purchase incentives. 

 Support infrastructure development (including charging stations and grid-connected 

transportation, such as electric trucking and electric buses). 

 Understand grid impacts. 

He asserted that: 
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 Successful development of each of the national priorities requires full utility participation. 

 Regulators must acknowledge that utilities have a key role to play now and in the future and 

could actively encourage outside-of-the-box pilot projects. 

 In the longer term the utility role will include:  

o Generating and delivering fuel 

o Monitoring vehicle purchases in order to project trends and anticipate the need to 

upgrade in the future if the rate of adoption exceeds the planned rate of grid 

infrastructure response 

o Incenting optimal charging patterns 

o Coordinating billing and any special tariffs 

o Managing vehicle-to-grid storage applications 

Matt Stevens (CrossChasm Technologies): 

Matt presented three “stories” about EV adoption in Quebec, Ontario and British Columbia (see 

Appendix C.2). He presented information on EV purchase incentives available in the three jurisdictions 

as well as updated information on charging station locations and heads. Then he presented information 

on public Electric Vehicle Service Equipment (EVSE) by “type” (e.g., commercial, dealership, 

government/public, hotel, other/parkade, and retail/restaurant). He showed new vehicle sales data by 

jurisdiction and shared data on charging station use by BEVs and PHEVs as well as the electricity load 

impact of different EV models on transformers compared to house loads. He also discussed the impact 

of different charging station initiatives in the three provinces and concluded that: 

 Ontario has no provincial initiative for EVSE roll-out and has significantly below a proportional 

share of public EVSE and moderately below a proportional share of PHEV sales (compared to 

B.C. and Quebec). 

 B.C. has a subsidized EVSE initiative and has significantly above a proportional share of public 

EVSE and moderately above a proportional share of BEV sales, as well as proportional PHEV 

sales. 

 Quebec has a non-subsidized EVSE initiative [although Hydro Quebec has provided substantial 

support] and a proportional representation of public EVSE and a proportional representation of 

BEVs, as well as moderately above a proportional share of PHEVs. 

He noted that electric utilities are currently unable to differentiate EV charging loads (unless the EV 

users are enrolled in special programs) and said steps in the right direction would include: 

 Identification – the utility is able to differentiate car loads from house loads. 
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 Smart Control – the utility is able to throttle loads (but to do so they will need battery state-of-

charge information). Smart load control will be critical at scale unless substantial distribution 

upgrades are enabled. 

Matt highlighted a problem with EV sales at car dealerships due to the absence of well-trained EV 

salespeople and the low volume and selection of electric vehicles available for sale. Potential EV 

purchasers want to be able to buy off the lot from trained salespeople and they want a range of EV 

options and colours to choose from, at the lowest possible price. 

 

In conclusion, Matt noted that: 

 Ontario has no provincial public EVSE initiative, but has an opportunity to leverage what others 

have learned. 

 EVs may cause substantial electricity distribution issues, but we can leverage off of Ontario’s 

world-class advanced metering infrastructure. 

 Dealerships’ current mandates don’t support robust EV sales, but there’s an opportunity to 

reframe the dealership experience. 

Panelists and Opening Session: 

The following observations and comments were made during the panel presentations and subsequent 

opening session. 

 

Electric vehicles may have a longer lifespan than gas-powered cars and could last as long as 20 years. 

The cars require little maintenance beyond software upgrades and standard routine maintenance, such 

as brake changes, windshield wiper replacements and tire rotations. Several factors make electric 

vehicles a more durable technology than gas-powered cars: 

 The batteries are turning out to be longer lived than expected, and, in the hybrid experience, 

more durable, largely because the electric motors don’t suffer heat damage. 

 Opportunities exist for the use of aluminum and carbon fibre chassis, which don’t rust and 

reduce vehicle weight, hence increasing durability and performance – equal in quality to a 

traditional vehicle. 

Energy storage is a central issue in the electric vehicle industry, whether it’s the battery in the vehicle 

itself or the battery supporting the charger. Canada is strong on fuel cell research, but poor at 

commercialization. The evolution of battery technology is closely connected to the viability of the EV 

industry. 

 

Challenges identified by Charrette participants include: 

 Efficiency: EV batteries aren’t 100% efficient and degrade over time. External factors, such as 

weather, frequency of charging and age of battery impact performance.  
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 Cost: Batteries are more expensive than gasoline engines. This is mostly related to economies of 

scale in production, however battery-lives differ. 

 Industry Competition: Battery technology is a competitive advantage in the marketplace and 

auto manufacturers are unwilling to share their research.  

 Constrained Grid / Vehicle-to-Grid (V2G): The strain that multiple EVs put on electricity grids 

worries electricity distributors, who want to avoid overloading local transformers, especially 

during peak consumption hours. 

 Alternative Uses: Drivers are concerned about the cost of replacing the battery and / or its 

replacement value i.e. if there is an aftermarket for it at all. 

Solutions offered include: 

 Conduct a study on comparable technologies, such as HEV batteries. This would enable a better 

assessment to be made of battery use and related performance loss and would help establish a 

residual value for the batteries. 

 Develop a regulation requiring disclosure of the chemical make-up of EV batteries to help 

determine their value for resale and recycling and required compliance. 

 Evolve the technology to improve battery capacity, density, and performance in cold weather.  

4.0 Morning and Afternoon Breakout Groups and Plenary Discussions 

 

The results of the morning and afternoon breakout groups and plenary discussions are shown below. 

The results have been integrated into a single section in this report to minimize duplication. 

 

4.1 Charging Infrastructure 

 

 Consumers are concerned about the range of EVs and the ability to complete daily tasks without 

recharging, due mainly to a lack of public awareness on currently available models, rather than 

actual technological constraints. However, there may only be ten public charging locations in the 

City of Toronto, a city with 248+ EVs. 

 

 Concerns exist about the potential for overbuilding charging infrastructure, as has occurred in 

other locations. A high level of intelligence needs to be built into charging stations at home and 

on the road, including allowing customers to easily find and book the stations, as well for LDCs 

to throttle charges to stabilize the grid. 

 

 Most EV charging is done at home overnight, but having dependable access to charging at the 

workplace or at retail malls would double EV range. A solution for workplaces would be to 

develop a public charger incentive program involving the OPA, similar to what British Columbia 
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has done, whereby businesses apply to have a charging station installed at their office or 

commercial property and the government splits the cost or covers the whole cost of charger 

installation. Installing charging stations at workplaces is an important way of encouraging EV 

adoption by extending vehicle range, and may only require Level 1 charging due to the length of 

time the car is sitting idle. Concerns were expressed at the Charrette about workplace charging 

potentially being treated by the Canada Revenue Agency as a taxable benefit. The taxable 

benefit issue could be avoided if individuals paid for workplace charging in exchange for a 

preferred spot location in the lot. Another example is the U.S. Department of Energy, Workplace 

Charging Challenge, where participants sign a pledge, make a commitment and share 

information.  

 

 A broader solution would be to develop a government-funded cross-municipal charging network 

in cooperation with regional LDCs. This would install a bare minimum number of charging 

stations in every municipality, with the stations owned and operated by an LDC. DC Fast 

Charging would be needed for some locations (for example, along highways). 

 

 Information on EV travel patterns and ideal locations for charging infrastructure are needed to 

plan for the effective deployment of EVSE. (Note - a project on this is already under 

development that is designed to map from where the owners are to where the cars are likely to 

travel, identifying the ideal locations for public chargers.) 

 

 EVs could be integrated into the transportation network using intermodal connections to ensure 

that drivers can go anywhere and not have to drive, such as EV charging stations established at 

select GO Transit stations, launched on November 27th, 2013. 

 

 The entire transportation system could be electrified to run electric trains, buses, trucks, etc. 

 

 Quick charging: 

o The federal government could be encouraged to develop a national DCQC network 

o Ontario could have 50 DCQCs installed by the end of 2014. DC Quick Chargers could be 

installed at Onroutes and/or at intra-city connection points 

 

Outstanding question: Who is setting standards for DCQC in the province {standards are still uncertain at 

this point}? How do we ensure that the Independent Electricity System Operator (IESO) is prepared for 

more rapid EV deployment? 

 

4.2 EVSE Business Model 

 

 Viable business models for installing and strategically deploying EVSE in Ontario are not defined, 

which hinders the development of a coherent EVSE deployment strategy. 
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 We need to create a business case for installing EVSE to ensure that investments create jobs and 

get the most “bang for the buck.” It could involve demonstrations of Smart Grid and energy 

storage applications and ensure that EVSE incentives remain in place for now and are 

downscaled as EV infrastructure improves. 

 

 In addition, a support network is needed for condo boards, as well as resources and expertise to 

help them solve EV-related issues. Changes to the Condominium Act and Building Code are 

essential to encouraging EV adoption. 

 

 Solutions need to come from all levels, including developers, planners and designers. The 

Electrical Safety Authority was mentioned as an organization that can help condos work through 

code issues. It was noted that Toronto Hydro is working with a condo on a solution that it hopes 

can be applied more broadly. 

 

4.3 Smart Grid 

 

A number of issues and grid-related actions were identified: 

 

 EV batteries have a limited number of charge/discharge cycles. Individuals and fleet managers 

are concerned they’ll give up some of the battery life if they choose to sell back to the grid.  

 LDCs could own and lease batteries to consumers, who own the cars. Partially depleted 

batteries could be used at the end of the vehicles’ lives to create storage units that enable EVs 

to be charged during the day. 

 LDCs are concerned about the impact “clustered” EVs can have on local transformers, especially 

during peak demand periods. The first issue that needs to be addressed is awareness of where 

EVs are, and the second issue is how to control the load. The addresses of EV owners will need 

to be known, as well as when the EV is charging. A government/LDC incentive program could be 

developed to incent drivers to share their EV information in exchange for reduced electricity 

rates or a lump sum of money for being in the program. 

 The OEB is inhibiting LDC involvement in EVs and EVSE deployment. The OPA should act as an 

organizational bridge for LDCs to coordinate efforts. Currently, there is no framework in place to 

handle EVs at the OPA as load shifting does not apply to switches in energy sources – only to 

shifting loads at different times of the day. A whole system view is needed that looks at how the 

entire network can work together. Using smart meter data and integration with EVSE, LDCs may 

be able to take control of vehicle charging as a means of stabilizing the grid. Owners would be 

able to sign up for the service and LDCs would adhere to guidelines about when and how they 

take control. 
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 We need to prepare for Vehicle-to-Grid (V2G) now as applications are not far off in the future 

and are in fact being implemented in some jurisdictions. Important issues need to be addressed, 

such as incentives for V2G, as well as managing wear and tear of battery components. Vehicle-

to-Home (V2H) may be the more likely scenario, providing a financial return to home owners. 

The distribution grid is vulnerable to overload due to EV charging particularly in areas where the 

transformers are aging or are designed to cool at night or both. Solutions include smart charging 

and distributed energy storage. Putting in place the mechanisms to make the Smart Grid work 

(e.g., utility capital budgets and consumer incentives) may be the biggest challenge.  

4.4 Information, Education and Training 

 

Consumer outreach could include: 

 Running public advertisements about EVs and their benefits, including a public education 

campaign that draws on “personal EV stories.” Providing information on life cycle costs and the 

payback for purchasing EVs (e.g., the aggregate economic benefits of EVs needs to be told in 

monthly terms, and consumer understanding of benefits needs to be front-loaded before they 

enter the auto dealership). 

 Educating children and teens, the next generation of EV drivers. Consider expanding the pilot 

being tested in Hamilton, a partnership between Plug 'n Drive and McMaster University. 

 Quantifying the health benefits attributable to increases in EV use (hence decreased internal 

combustion engine (ICE) use). 

 Supporting cell phone-based inter-operability for EVSE networks (i.e., consider mandating 

stations to open charge-point protocols). 

 Developing a crowdsourcing online campaign for infrastructure mapping (e.g., the CrossChasm 

tool). 

 Developing common EV signage across provinces. 

 Enabling public access to “experiential” marketing, such as provided by Plug 'n Drive's EV Road 

Show (i.e., EV test drives). 

 Using hybrids as a gateway to increased overall EV use (i.e., focus on incremental uptake of 

BEVs). 

 Selling EVs as part of the broader Smart Grid story. 

Key takeaways: 

 If at least some taxis and fleets were EVs, people would begin to be exposed to them and 

ultimately accept them more readily. 
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 A market characterization study is needed for retail, hospitality, and the multi-unit residential 

building (MURB) market. 

 Auto dealers’ lack of in-depth knowledge of EVs and their compensation structures slow up EV 

sales. Do auto dealerships need EV sales divisions or just on-site experts?  Would a better model 

be an EV store that showcased all different models of EVs and their chargers as a one stop 

showcase (like an EV day every day!) Further thought is needed on this topic. 

 Developers, building managers, and property managers require more educational materials and 

support tools on EVs. 

 Extensive EV maintenance and decommissioning training is needed for next generation 

mechanics, as well as training for first responders at EV accident sites. 

 

4.5 Consumer Incentives 

 

In addition to maintaining existing consumer incentives, the following incentives could be considered: 

 

 Social perks for EV drivers should be continually offered – green license plate/HOV lane 

access/preferred parking. 

 A peak-saver program for EVs could be developed with low night-time electricity rates (e.g., 2 

cents/kWh) or incentives to allow the battery to be throttled back, extending the time of 

charging. 

 Transponders on toll roads could deduct a percentage, such as 20% for EVs. 

 

4.6 Government Policy 

 

The Building Code and the Condominium Act are currently under review in Ontario. Revisions could 

include policies geared towards requiring and facilitating EVSE installations. 

 

Action gridlock occurs among the three levels of government (federal, provincial, municipal) when 

they’re not rowing in the same direction. In addition, many provincial ministries have interests in the EV 

portfolio, resulting in complicated coordination. The Ontario Ministry of Transportation could appoint an 

“EV Czar” to coordinate and guide the overall EV program, or could contract with an external agency to 

do this job. In addition, the inter-ministerial committee that already exists could be more effective and 

have a stronger mandate (linked to a provincial EV vision) to coordinate efforts province-wide. 

 

Given the significant environmental, health and economic benefits that EVs can bring, the Ontario 

Government could: 

 Provide cash incentives for condos to install EVSE in guest parking (say 80% of cost). 
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 Expand the current EVSE incentive to include workplaces (up to $3,000/workplace or 

alternatively 50% cap of $4K). 

 Provide tax incentives or rebates to install EVSE for public charging stations. 

 Adjust the building code to standardize the requirement for a 240 volt charger in garages. 

 Include EVSE in the rate base, and work with the OEB to create an appropriate supporting policy 

framework. 

 Examine alternative funding strategies for roads (e.g., cost per km, etc.). Although a cost per 

kilometer metric might encourage people to drive less, there is also the consideration that 

lighter/more fuel efficient cars cause less damage to the roads per km travelled. 

 Take GHG potential into account when pricing ‘energy’ (e.g., carbon tax). 

Regulations could be developed on “design for the environment,” especially to deal with the toxicity of 

battery materials used. A regulated life cycle and final destination system could be established for used 

and depleted batteries. Positive value could be derived from “reuse, repurpose, rebuild, and recycle.” 

And the current information gaps between EV producers and recyclers could be bridged. 

More work is needed on municipal bylaws and street parking. Signage, education and enforcement are 

needed to reduce instances when gasoline cars park in EV charging spots. The City of Toronto study (i.e., 

getting ICE'd!) underway with funding from the Toronto Atmospheric Fund could help in this regard.  

 Section 37 of Planning Act (community benefits) could be used to leverage EVSE development in 

communities. 

 All new buildings should be encouraged to rough in for, or install, EVSE, and EVs could be 

included in community planning processes (especially community energy plans). 

 Consideration should be given to ensuring that proportional EVSE is provided, to reflect the 

number of EVs and to support their capability to charge curbside (possibly at parking meters). 

This could be facilitated through locating charging stations where people are likely to travel and 

stay for a few hours. 

There are several valuable things the Federal Government could do, including: 

 Provide accelerated capital cost allowance (CCA) for EVs and EVSE infrastructure. 

 Study alternative EV/EVSE funding mechanisms, such as a carbon tax. 

 Participate in and match contributions to provincial EV technology funds. 

 Restructure fuel taxes to avoid overtaxing greener fuels. 
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 Fund the continued mapping of charging stations country-wide, as is done in the U.S. 

The Mobile Sources Working Group, under The Canadian Council of Ministers of the Environment 

(CCME), has an approved Action Plan which addresses emission reductions by promoting the 

deployment of advanced technology vehicles as a priority area. Two of the approved action items are to 

identify collaborative approaches for increased infrastructure and support existing efforts for EV 

common signage. This Report on Proceedings will be made available to the CCME Working Group to 

help them identify additional action items that could be supported nationally and provincially. 

 

4.7 Research and Development (R&D) 

 

The following R&D actions were identified: 

 Academic research is strong in Ontario, but could be enhanced. (For example: McMaster has an 

Automotive Resource Centre that focuses on EV research and an Industrial Research Chair in 

Hybrid/Electric Vehicle (HEV) Power-train Diagnostics. UOIT also has research in this area.) 

 The customer cares about range. However, it doesn’t matter whether it comes from better 

batteries, more efficient drive trains or light weighting/drag reduction. Improving the vehicle 

may cost more than just putting charge points closer together. More research is needed to 

clarify range improvements that can be achieved through the different types of technological 

improvements now available. 

 Battery lifetime research questions include enhancing/predicting the lifespan of the vehicle 

battery and taking advantage of after-vehicle use, including battery recycling. 

EV Technology Fund - Ontario could fund EV research and technology development at $5 per electrical 

customer per year= $25 million/yr. 

4.8 Financing Issues 

 

 An OEB rule change is required to include EVSE in the LDC rate base. 

 The debate over which organization or government should bear the cost of EV-proofing the grid 

is ongoing, as is the debate on how local governments will replace lost fuel tax revenue for road 

upkeep and who should pay for installing chargers in the parking garages of condominiums or 

apartment blocks.  

 

 Most initiatives encouraging drivers and fleets to purchase EVs are incentive programs. Another 

solution would be to implement a carbon tax that would increase the cost of ICE vehicles and 

decrease the cost of EVs. A carbon tax – appropriate to urban/density areas - would give LDCs 

an incentive when applying for rate changes and get them more actively involved in promoting 

electric mobility. 
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 Funding is required for electricity storage to enable the use of surplus power for day-time EV 

charging. The Long-Term Energy Plan (LTEP) has recommended that Ontario build 50 MW of 

storage. EVs could participate in this. 

 

 Auto dealers could be incented to sell EVs. Maybe set up an LDC dealers’ fund. 

 

 Ontario could consider using the feed-in tariff program to incent used battery deployment for 

electricity storage. 

 

4.9 Towards an EV Vision for Ontario 

 

There is a need and an opportunity for greater leadership on EVs from the Ontario government. A long-

term vision supported by short-term goals – including public education regarding electric vehicles and 

their benefits, as well as, time of use rates and energy conservation, is required for effective strategy 

implementation. The Ontario vision could be based on green electricity, Smart Meters and the Smart 

Grid, a robust auto sector, and a growing electric mobility sector. 

 

An aspirational starting goal for Ontario would be to have 5% of total vehicles as EVs (all types) with 

R&D incentives and EVSE infrastructure investments oriented towards achieving this goal (i.e., the 

Ontario 1 in 20 by 2020 goal). The timeframe for achieving the goal is less important than the planning 

effort required to map out the steps required to get there.  

Major uncertainties, such as fuel price relative to the cost of electricity and the pace of battery 

technology improvements will influence the timing. The vision could be supported by a consumer 

strategy that envisages a transition that builds initially on strong consumer uptake of PHEVs and 

leverages it with increasing consumer knowledge and interest in BEVs. At a broader level, the vision 

could include the electrification of transportation for all modes, including trucks and buses, as well as 

the ability of EVs to travel anywhere in the province and be able to charge up. 
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5.0 Conclusions and Recommendations 

 

5.1 Policy/Program/Incentive Gaps and Potential Actions 

 

Drawing upon the presentations and discussions at the Charrette, the following table summarizes key 

gaps and potential actions that could be taken by Ontario to close the gaps. The focus is on brevity, 

rather than repeating everything covered in Sections 3.0 and 4.0. 

 

Policy/Program and Incentive Gaps and Potential Actions 

 

Gaps Actions 

EV Charging Infrastructure  Develop a cross-municipal charging 

network led by the OPA in cooperation 

with regional LDCs based on an open 

network. 

 Install DCQCs at Onroutes and/or at intra-

city connection points, possibly through a 

public-private partnership. 

EVSE Business Model  Implement a coherent EV infrastructure 

charging model (based on either grid 

tariffs or e-mobility fees). 

 Develop a provincial EVSE initiative 

founded on a sound business model that 

creates job and focuses on effective EVSE 

use. 

Smart Grid  Develop an EV owner incentive program to 

encourage sharing of location and travel 

pattern information, as well as information 

on state of charge for their vehicles. Use 

this along with smart meter data to enable 

LDCs to take control of vehicle charging as 

a means of stabilizing the grid. 

 Develop a program for recovering partially 

depleted batteries at end of vehicle life 

and using them for distributed energy 

storage. 

Information, Education and Training  Ramp up and broaden existing public 

education programs, including educating 

children and teens on EVs. 

 Provide information on EV life cycle costs 

and savings, including environmental, 
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health and economic benefits of EVs and 

electrification. 

 Provide cell phone-based inter-operability 

for EVSE networks. 

 Enable public access to experiential 

marketing of EVs (i.e., test drives). 

 Conduct a consumer acceptance study for 

EVSE in the retail/hospitality/MURBS 

market. 

 Provide educational materials and support 

tools to developers, building managers 

and property managers. 

 Provide life-cycle educational materials to 

auto dealers to promote and sell EVs. 

Consumer Incentives  Provide ongoing, personal, and public-fleet 

rebate incentives for EV and EV charging 

equipment purchase. 

 Provide perks to EV drivers, including 

green license plates, HOV lane access and 

preferred (or free) parking. 

 Develop a night-time peak-saver program 

for EVs at 2 cents/kWh. 

 Deduct 20% of toll road costs for EVs – to 

be underwritten by government or in 

partnership with private-sector toll-road 

enterprises. 

Government Policy  Revise the Condominium Act and the 

Building Code to require and facilitate 

EVSE installation. 

 Establish an effective government 

coordinating mechanism to ensure 

coherent EV/EVSE efforts province-wide. 

 Provide a range of cash or rebate 

incentives to condo owners, auto dealers, 

companies (for workplace EVSE), and 

retailers. 

 Require municipalities to plan for EVs and 

include EVSE in community plans (and 

especially in community energy plans). 

 Regulate EV battery life cycle uses and 

final disposal to prevent toxicity-related 
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harm. 

Research and Development  Support R&D on disruptive battery 

technology to improve capacity, density, 

and cold weather performance. 

Financing Issues  Instruct the OEB to include EVSE in LDC 

rate bases. 

 Study alternate EV/EVSE funding 

mechanisms (e.g., carbon tax). 

 Set up an LDC auto dealers’ EV incentive 

fund. 

 Set up a funding incentive for deploying 

used EV batteries in electric storage units. 

EV Vision for Ontario  1 in 20 by 2020 – a planning and 

implementation effort to enable support 

of 5% EVs (all types) of total vehicles as a 

starting goal for Ontario. 

 

 

 

  



18 
 

5.2 Take-away Messages 

 

Several “takeaway messages” emerged during the Charrette: 

 

 Ontario’s electricity generation results in some of the lowest GHG emissions anywhere. The 

potential environmental, health and economic benefits from vehicle electrification are 

significant and long-term.  

 With the Canadian automotive sector primarily located in Ontario, there is an opportunity to 

become a significant EV component supplier.  

 The smart meter network in Ontario could support an intelligent EV charging infrastructure. 

 Ontario has no public EVSE initiative, but has an opportunity to benefit from what others have 

learned. 

 

5.3 Top 10 Recommendations for Ontario 

 

1. The OPA should be tasked to co-ordinate or provide funding to another group to coordinate 

with LDCs to set priorities on power grid network access for EVSE.  

2. The OPA should expand and adjust their demand-side management (DSM) programs to 

include EV infrastructure. 

3. Open Network charging technology should be mandated, from this point forward, so that 

anyone can access any charging station. 

4. Regulators should standardize battery chemistry and/or require auto manufacturers to 

release battery performance data so that a proper life cycle analysis of battery life can be 

done and a regulated recycle/reuse program can be established for used EV batteries. The 

Ministry of Energy and the Ontario Automotive Recyclers Association could standardize the 

End-of-Life Electric and Hybrid Vehicle battery recovery processes and could support the 

establishment of a secondary market for batteries. 

5. An EVSE guide could be developed for landlords (MURBs)/retail/hospitality in order to 

increase public access to charging stations. 

6. Provisions in the Condominium Act could be established to enable EVSE infrastructure 

installations on-site, and a building rebate program should be established for retrofitting 

existing condo structures. Education and awareness building among condo boards and 

management is also important.  
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7. The Ontario Ministry of Transportation could consider expanding the provincial rebate for EV 

purchased by individuals and public fleets, such as taxi services and postal delivery, as well as 

for workplace and home-charging installations. 

8.  The Ontario Ministry of Transportation, potentially working with municipal and federal levels 

of government and NGOs could consider expanding programming to increase public 

awareness on the life cycle costs and savings of EV ownership, and could further expand 

support for public education to encourage EV sales by providing the public with opportunities 

to drive test-drive EVs, and to support Plug ’n Drive in collecting data and mapping EVSE 

locations. 

9. The province could request clarification from the OEB, including directions related to rate-

basing EV activities for LDCs and specifying that the provision of charging capacity (110 volt or 

240 volt plugs for charging) does NOT constitute reselling of electricity and hence requires no 

license, except in certain circumstances, such as DC Quick Charging. 

10. The province may, at some point, need to consider a funding scheme that allows revenues to 

be collected from EV driving but the scheme should not act as a deterrent to EV adoption. 

 

5.4 Next Steps 

 

A second Ontario EV Charrette should be held to examine and prioritize action proposals that have been 

developed in more detail. Charrette participants could be broadened to represent:  

1. A range of employers  

2. All relevant provincial ministries 

3. Chambers of Commerce and Boards of Trade 

4. LDCs , as well as the OPA, OEB  

5. Vehicle OEM and auto dealer networks 

6. Builders and Developers 
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Appendix A 

Charrette Agenda 

Time Item 

8:00am Registration 

8:30am Welcome and Introductions, Cara Clairman, Plug’n Drive 

8:45am EV Infrastructure: Issues & Opportunities 

Presentations (15 minutes each) 

 Jim Burpee, Canadian Electricity Association 

 Matt Stevens, CrossChasm 

Panel (5 minutes each) 

 Rob Dolezel, Ontario Ministry of Transportation 

 Kelly Montgomery, Standards Council of Canada 

 Phil Petsinis, General Motors Canada 

9:30am Health break 

9:45am Morning breakout groups: 

A. Vehicles, customers, electricity pricing and incentives, extended producer responsibility 

(2020) 

B. Supporting infrastructure (2030 and 2050) 

C. Technology development, standards, etc. (2020 and beyond) 

11:30am Reports to plenary and discussion 

12:00pm Lunch 

12:30pm Three afternoon breakout groups: To discuss integrated approaches to policies, programs  and 

projects for customers, pricing, incentives, EPR, infrastructure, technology, standards, etc., with 

possible modification based on the results of the morning breakout groups 

2:45pm Health break 

3:00pm Plenary presentations – three separate presentations by afternoon breakout groups 

3:30pm Plenary discussion on visions and priority policies, programs and projects 

4:15pm Closing remarks, Heather Farquharson, Summerhill Impact 

4:30pm Adjourn 
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Appendix B 

 

Charrette Attendees 

 

Guest Name Company 

Travis Allan Zizzo Allan Professional Corporation 

Paul Allsop Cogeco 

Alex Beliaev Sustainable Development Technology Canada 

Jonathan Boodhoo Tim Hortons 

Jim Burpee Canadian Electricity Association 

Cara Clairman (Co-host) President and CEO - Plug’n Drive 

David Collie Electrical Safety Authority 

Rob Dolezel Ontario Ministry of Transportation 

Jonathan Farkouh Retail Council of Canada 

Heather Farquharson (Co-host) Summerhill Impact 

Melissa Felder Fleet Challenge 

Ron Groves Organizer – Plug’n Drive 

Kathryn Groud Pembina Institute 

Chris Hill Electric Mobility Canada 

Aaron Hoskin Natural Resources Canada 

Brian Jantzi Ontario Ministry of the Environment  

Michael Knox Cambridge and North Dumfries Hydro Inc. 

Brent Kopperson Windfall Centre 

Eric Mallia FleetCarma 

Brian Millar Plug’n Drive 

Dr. Carla Miner Sustainable Development Technology Canada 

Ian Morton (Co-host)  Summerhill Impact 

Kelly Montgomery Standards Council of Canada 

Tom Odell Toronto Hydro 

Ken Ogilvie (Project Manager) Environmental Policy Consultant 

Phil Petsinis GM Canada 

Susan Rapin Ontario Power Generation 

Neetika Sathe Power Stream 

Nicola Scahill Environment Canada 

Kimberly Scratch Ontario Ministry of Transportation 

Roger Smith Fleet Challenge 

Shelley Snow Plug’n Drive 

Rebecca Spring W.W.F. Canada 

Matt Stevens CrossChasm 

Josh Tzventarny Plug’n Drive 

Laura Zizzo Zizzo Allan Professional Corporation 
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Appendix C 

 

Overhead Presentations 

 

C.1 Jim Burpee 

 

Canadian EV Policy Overview

Jim Burpee, President and CEO

Canadian Electricity Association

Electric Vehicle Charette

September 17, 2013
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Canadian Electricity Association (CEA)

• Founded in 1891, the Canadian Electricity Association is the 

national forum of the evolving electricity business in 

Canada.   

• CEA is the authoritative voice of the Canadian electricity 

industry.

• A safe, secure, reliable, sustainable and competitively-

priced supply of electricity is essential to Canada’s 

prosperity.  

Page 2

 

 

Discussion Items

1. EVs in the context of the Canadian electricity 

landscape

2. EV charging infrastructure market models

3. Proposed national priorities to seed Charette

discussion

Page 3
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GHG Emissions in Canada by Sector, 2010

Page 4

*includes all the other energy sector emission sources, such as mining, manufacturing, and construction, fugitive sources and agriculture/forestry/fisheries

Note: Total energy emissions include emissions from biomass

Source: UNFCCC, National Inventory Submission for Canada, for 2010, Report dated October 19, 2012

 

 

Generation in Canada by Fuel Type, 2012

Page 5

*Numbers may not sum to 100 percent due to rounding.

Source: Statistics Canada, Survey 2151, 2012

Retrieved April 22, 2013
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Electricity GHG Leadership Could Extend to 

Transportation Sector

Page 6

But is there enough Canadian renewable power capacity to support a 

large-scale shift to EVs? 

 

 

Source: Canadian Hydropower Association (2006); retrieved May 17, 2012

Page 7

Canada’s Hydro Potential Remains Abundant
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8

Installed Wind Capacity Continues to Grow

Source: Canadian Wind Energy Association, 2013

 

 

Cost Comparison of Fuel Choices in Quebec

Page 9

Fuel costs for EVs in Quebec are 10% of gasoline costs assuming gas at 

$1.15 per litre and 8 cents per kWh. 
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Independent vs. Integrated

Page 10

 

 

EV Charging Infrastructure Market Models

• EURELECTRIC presents two 

possible market models

• One in which the infrastructure 

investment is recovered solely by 

the e-mobility customers 

(independent e-mobility model)

• One in which infrastructure 

investment is integrated in the grid 

tariffs, thus spreading the cost 

between all grid users (integrated 

infrastructure model). 

• Decision on the preferred model 

will provide needed direction to 

market participants. 

Page 11
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Canadian Examples

• In BC, charging is free to consumers, paid for through 

a taxpayer-funded $2.7 million Community Charging 

Infrastructure Fund

• Charging stations in Québec’s Electric Circuit charge 

$2.50 per charge regardless of the amount of electricity 

used, paid for by a pre-paid card.

• Two possible long term visions for public charging: 

• A utility participates in the market and sells the power directly

• A third party is permitted to charge for consumption plus a 

mark-up

Page 12

 

 

National Priorities

Page 13
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Support R&D

• EV market needs a better battery: 

disruptive consumer product shifts 

require disruptive consumer 

technologies. 

• Obama administration is spending $2 

billion to jump start R&D, including 

$120 million for Department of 

Energy’s new Joint Centre for Energy 

Storage Research. 

• Goal of the JCESR: batteries that are 

5X more powerful and 5X cheaper 

within 5 years.

Page 14

CEA’s EV Technology Wish List

• $40,000 all-electric vehicle 

with 450 km range 

• 40 kms of range per minute 

of charge time

• Less than 10% impact of 

cold weather on EV 

performance  

 

 

Develop the Full Life Cycle Value Chain

• After 10 years, EV 

batteries retain roughly 

75% capacity.

• Companies like eCamion 

are developing grid-scale 

storage applications.

• CEA members are 

committed to developing 

innovative projects to 

maximize full-life value of 

EV components.

Page 15
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Support Purchase Incentives

• CEA member utilities have been vocal in 

their support of EV purchase incentives. 

• Many utilities are incorporating EVs into 

vehicle fleet.

Page 16

 

 

Support Infrastructure Development

• Hydro Quebec’s Electric Circuit 

now has over 150 charging 

stations operational

• The Pacific Coast Collaborative 

is building two EV charging 

corridors out from Vancouver

• Support investigation into 

expansion of grid-connected 

transportation such as electric 

trucking and electric busses

Page 17
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Understand Grid Impacts

Page 18

 

 

In Conclusion

• Successful development of each of the six national priorities 

requires full utility participation.

• Regulators must acknowledge that utilities have a key role to 

play now and in the future and should actively encourage 

outside-of-the-box pilot projects. 

• In the longer term the utility role will include: 

 Generating and delivering the fuel

 Monitoring vehicle purchases to ensure grid infrastructure adequacy at 

specific locations

 Incenting optimal charging patterns

 Co-ordinating billing and any special tariffs

 Managing vehicle-to-grid storage applications 

Page 19

Smart grid technologies will ensure that the electricity grid is sufficiently dynamic to take on 

these roles. 
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Questions?

Canadian Electricity Association

350 Sparks Street

Suite 1100

Ottawa, Ontario. K1R 7S8

Tel: (613) 230-9263

Fax: (613) 230-9326

http://www.electricity.ca

Page 20

 

 

Appendix: Provincial policy overviews
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33 
 

British Columbia

“Electric vehicles can 

dramatically lower the 

costs for fleet operators, 

improve air quality and 

reduce greenhouse gas 

emissions.” 

Greg Reimer, EVP, BC Hydro

Page 22

• Key Policy Tools
• BC Clean Car Incentive: up to $5,000 off the 

purchase price. Extended for one year on 

March 31, 2013. 

• $6 million in funding for over 450 new charging 

stations, including highway fast-charging 

stations. 

• Municipal Policy Tools: 

• Part 13 of the Vancouver Building Bylaw 

mandates that at least 20% of all parking 

spaces be equipped with vehicle charging 

infrastructure for all new multi-unit family 

dwellings.

 

 

Ontario

Notable Projects: 

• Toronto Hydro and Pollution 

Probe “Electric Mobility 

Adoption and Prediction 

(EMAP)”

• Plug n’ Drive Ontario

• Burlington Hydro All-Electric 

Fleet

• Better Place Demonstration 

Centre

Page 23

• Key Target
• The Government of Ontario has set out a vision 

for 5% EVs by 2020.

• Policy Tools
• Vehicle purchase incentive program (up to 

$8,500).

• Green licence plate: grants single occupant EVs 

access to the high occupancy lanes on Ontario’s 

400 series highways. 

• 20% of new Ontario Public Service passenger 

vehicle purchases will be electric by 2020.

• Targeted R&D funding through the Next 

Generation Jobs Fund.

Free public charging infrastructure is widely available 

from private companies and some municipalities.
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Quebec

Hydro-Québec Pilot 

Projects:

• Boucherville research 

project

• CLIC car sharing pilot in 

Laval

• The Electric Circuit 

charging collaborative 

Page 24

Provincial GHG Target
• a 20% reduction of 1990 emissions levels by 2020.

EVs: 2011 – 2020 Quebec Action Plan
• 300,000 EVs in Quebec by 2020.

• 25% of new light passenger vehicle sales will be EVs.

• “Quebec already has the electricity to power at least a million 

electric cars.”

Key Drivers of the Action Plan
• The Environment: contribute 6% of Quebec’s targeted GHG 

reductions for 2020.

• The Economy: double the number of direct and indirect jobs 

from 1,500 to 5,000.

• Energy Self-Sufficiency: contribute 20% toward our objective 

of reducing petroleum product use from 38% to 32% of 

Quebec’s total energy consumption by 2020. 

 

 

Canadian Federal Government

• While there is no official government 

target, the 2010 Natural Resources 

Canada Roadmap sets vision of 

500,000 EVs by 2018.

• In January 2013 the Automotive 

Innovation Fund was renewed for a 

second round of $250 million over 5 

years. In the first round, $70.8 million 

went to Toyota in part to develop EVs 

for the Canadian marketplace. 

• Sustainable Development Technology 

Canada funding EV related projects 

such as the LaCima Corp. 

ultracapacitor technology and the TM4 

Inc. electric propulsion system.

Page 25
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C.2 Matt Stevens 
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