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Introduction

Until May of 2008 (after I submitted the abstract for this paper), the Low Speed electric Vehicle (LSV) occupied a sleepy little niche in the Canadian automotive sector; unknown by most and generally ignored by those even aware it existed.  In June and July of 2008, the LSV has been thrust into the spot light, primarily due to higher gasoline prices and rising degree of public interest by Canadians in climate change and the potential for zero emissions vehicles to help mitigate climate change.

What is the LSV?

The Low Speed electric Vehicle is a small, lightweight vehicle using electric traction drive, designed to operate on low-speed roadways (up to 50 km/h).  The LSV is a Canadian definition, a rough equivalent to the Neighborhood Electric Vehicle (NEV) in the United States.

The LSV is not a conventional automobile, which is designed for highway travel for distances of hundreds of kilometres per trip and maximum speeds in excess of 120 km/h, powered by an internal combustion engine, spewing toxins, carcinogens and greenhouse gases whenever it is in operation.  Using a 300 hp vehicle that seats five or more with additional space for a camping trip's worth of supplies for typical urban missions is like using a sledgehammer to swat mosquitoes.  

By definition, the LSV is not to exceed 40 km/h as a maximum speed in normal operation.  This speed limit is one of the conditions imposed in exchange for reduced requirements in terms of safety equipment and crash testing standards.  The LSV weighs less than 2,500 pounds (under review).  The LSV is designed specifically to operate in the urban and suburban environment, where low speeds are appropriate.  Further, because it is light in weight and traveling at low speeds, it presents a much lower risk to pedestrians, cyclists and others due to the reduced kinetic energy in the event of a collision, and the much higher potential for braking in time to avoid a collision.  We have made our residential streets safe for Hummers, but not for our children.  

Due to their small size and limited power, the components used in LSVs are typically less expensive than in larger vehicles.  As a result, most LSVs are cost-competitive with gasoline economy cars on initial purchase price, but come out considerably ahead when operating costs such as fuel, maintenance, and insurance are factored into the cost of ownership.

Current proposed regulations are actually more restrictive regarding LSV use, while embracing a higher Gross Vehicle Weight Rating (following the U.S. example) which will make LSV trucks a more viable proposition, as trucks are expected to be permitted in the revised rules.  

LSV Definition

The key aspects of the Canadian definition of the LSV are as follows:

"low-speed vehicle" means a vehicle, other than an all-terrain vehicle, a truck or a vehicle imported temporarily for special purposes, that 

(a) is powered by an electric motor, 

(b) produces no emissions, 

(c) is designed to travel on four wheels and has an attainable speed in 1.6 km of more than 32 km/h but not more than 40 km/h on a paved level surface; (véhicule à basse vitesse) 

Note that this definition explicitly excludes trucks.

The Transport Canada Technical Standards Document No. 500, Revision 1 — Low-Speed Vehicles 
 further defines the requirements to meet the definition of the class.  This document specifically notes: “The text of this document is based on Federal Motor Vehicle Safety Standard No. 500, Low Speed Vehicles, as published in the U.S. Code of Federal Regulations, Title 49, Part 571, revised as of October 1, 2005.”

Therefore, it is appropriate to also consider the U.S. context regarding LSVs, where they are more usually known as Neighborhood Electric Vehicles (NEV).

NEV Definition

In 1998, the U.S. federal government published its rules for low speed vehicles, summarized as follows:

“Standard No. 500 - Low-Speed Vehicles
(Effective 6-17-98)
This standard specifies requirements for low-speed vehicles. A low-speed vehicle is a 4-wheeled motor vehicle, other than a truck, whose attainable speed is more than 32 km/h (20 mph) and not more than 40 km/h (25 mph). The standard requires ten specific items of safety equipment.” 

The full version of the standard 
 notes that the class includes both electric and gasoline powered vehicles.  It also notes that the new vehicle classification is explicitly in response to the introduction of the Bombardier NV.

“This rulemaking proceeding was initiated in response to a request by Bombardier, Inc., that the agency make regulatory changes to permit the introduction of a new class of 4-wheeled, passenger-carrying vehicle that is small, relatively slow-moving, and low-cost.”  The NHTSA also considered the safety implications of the vehicles, as the same document states: “The agency believes that these requirements appropriately address the safety of low-speed vehicle occupants and other roadway users, given the sub-25 mph speed capability of these vehicles and the controlled environments in which they operate.”  

It is also clear that the NHTSA anticipated LSVs replacing conventional cars in many urban missions, and that environmental benefits would flow from the substitution.  

“To the extent that emission-free vehicles replace conventional vehicles powered by internal combustion engines, they help state and local officials in meeting ambient air quality standards under the Clean Air Act. For example, the City of Palm Desert, California, estimates that it has achieved an emissions reduction of 16 tons of carbon monoxide annually since implementing its program allowing golf cars to use the public streets. Further, as noted by the Economic Development Department of Arizona Public Service, the state's largest utility company, the use of electric vehicles also produces reductions in emissions of hydrocarbons, nitrogen oxide, and carbon dioxide.”

In this document, it appears that the NHTSA interprets roads with speed limits of up to 35 mph as controlled environments suitable for the operation of LSVs in mixed traffic, as was already observed in Sun City, Arizona prior to 1998.

In 2005, the U.S. government amended the LSV definition to include trucks, but only with a GVWR of 2,500 pounds.

In 2006, the U.S. government amended their definition again to increase the acceptable GVWR limit from 2,500 to 3,000 pounds, specifically to enhance the capability of LSV trucks and utility versions. 

The Idaho National Laboratory provides a more readable definition for NEVs, although it predates the 2006 change to the GVWR permitted. 

LSV Benefits

The adoption of the LSV provides significant advantages in the current transportation context in North America.

Runs on electricity, not oil

In an era when all OEM 'electric hybrids' (e.g., Toyota Prius, Honda Civic Hybrid, Chevrolet Silverado Hybrid, Saturn Vue Hybrid) actually run entirely on gasoline, and the minor electric contribution is implemented as a fuel economy measure, the LSV is a true electric vehicle.  

While Canada is still a net oil exporter, it actually imports oil for use in much of eastern Canada (850,000 barrels per day in 2006).
  The use of LSVs, displacing conventional gasoline and diesel vehicles used for commuting and other urban missions, would improve Canada's trade balance.

Canada's two most populous provinces (Ontario and Quebec), with most of the country's large urban centres, are both net electricity exporters.  Both boast significant electrical generation capacity surpluses, especially at night when most electric vehicles (including LSVs) would likely do the bulk of their recharging.

Zero-emissions

Most large North American cities have air quality attainment issues, at least in specific areas most days, and in larger areas on specific days.  The LSV produces no noxious emissions in the course of its daily operation, which is primarily in congested urban areas.  Coincidentally, cities are where 80% of the Canadian population lives, and typical automotive tailpipe emissions are delivered within 2 metres of ground level – precisely where humans breathe.  Air quality issues are now associated with increased levels of asthma and other respiratory conditions, and millions of hospital visits per year.

The reduced use of fossil fuels also has huge benefits in the context of reducing greenhouse gas (GHG) emissions which are linked to climate change (global warming).

While there are some issues related to the primary energy source used to produce the electricity, these tend to be overstated, especially in the Canadian context.  In Canada, 75% of electricity is generated from sources with zero net GHG emissions.
 In Quebec, 97% of the electricity is produced from hydro, with small contributions from nuclear, wind and biomass as well.
  Use of fossil fuels is minimal.

Quiet

LSVs are quiet in operation because they are powered by electric motors.  They reduce the background noise level in urban areas, and particularly in city cores which are dominated by the high flat walls of skyscrapers creating urban canyons that cause noise to echo about.

Slow

One of the key issues in injuries and fatalities resulting from traffic collisions is excessive speed of one or more vehicles.  Providing a vehicle with limited speed capabilities for use in densely populated urban areas would be one means of ensuring that speed limits are observed.  Such slow vehicles which occupy a lane width will also serve to calm other traffic on the roads, making them safer for other slow modes of transport, such as pedestrians and cyclists.  With an aging population beset by slower reaction times, slower vehicles provide a means of allowing them to retain their mobility independence while reducing the danger to others associated with high-speed, high-mass vehicles.

Stable

By virtue of having four wheels and typically carrying a significant portion of their total mass in heavy batteries located low in the vehicle, the LSV is typically very stable and handles predictably.  This gives it an advantage over vehicles with two or three wheels which are fairly common in the personal transportation arena.

Last Mile Vehicles

While public transit has many advantages, it is typically weak at serving suburban areas with less dense populations.  The LSV fills this 'last mile' niche by providing a weather-proof, environmentally-low-impact mode of transportation which takes the traveler from their home to a transit depot where they can access the mass-transit system, and make the return trip later.  While station cars have attempted to address this gap in pilot projects, it appears that travelers want the security of knowing that their vehicle will be available when they return from the transit system, and not depend on a shared vehicle resource.  By virtue of being small, LSVs would take up less parking space at transit depots than conventional cars.  Such depots could also house outlets for retail goods and services which could eliminate an additional trip for many daily travelers.

Automotive Sector Difficulties

In the summer of 2008, with Canada's automotive production slumped due to its focus on the production of light trucks as the market shifted dramatically away from this type of vehicle in favour of those with better fuel economy.  If the Canadian auto sector were to shift to LSV production (and other electric vehicles), it could leapfrog over the gasoline economy car stage to a vehicle class that is expected to increase in popularity in the foreseeable future.

Developing the LSV in Canada also has the potential for creating a new export market as other jurisdictions embrace vehicles that do less environmental damage.

Despite these and other advantages, the LSV remains more a tantalizing theory than reality in Canada.  They remain illegal on the roads of most of our 13 provincial and territorial jurisdictions in Canada.

History Before Bombardier NV (1995)

The LSV/NEV has a venerable lineage that predates the NEV definition.  In the late 1950s and early 1960s, the 'electric shopper' type of vehicle were seen in a lot of small communities in California and to a lesser extent in Arizona.  These were small vehicles, generally two-seaters, using a small pack of deep-cycle lead-acid batteries.  There were several such vehicles, including the Westinghouse Marketeer,
 B&Z Electra King,
 and Electric Shopper.
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Electric Shopper

The electric shopper largely disappeared along with the main streets of small towns by the 1970s.  The flood of cheap oil led to the dominance of the interstates and freeways and large cars that roamed on them, which favoured larger urban centres. 

The OPEC oil embargoes of 1973 and 1978 led to successor generation of small electric vehicles which were a bit larger and faster than the electric shoppers.  Of this class of electric city cars were the Zagato Elcar
 
 and the Sebring-Vanguard CitiCar.
  The CitiCar was succeeded by the General Engines/Commuter Vehicles Comuta-Car.
  These vehicles were two-seaters with top speeds of 60 km/h.

These vehicles were introduced in small quantities.  This left a large void for economical, low-speed vehicles which was frequently filled by electric golf cars, especially in small communities in the southern U.S.  As golf cars are typically not enclosed against weather, they were best suited to warm climates.

Bombardier NV

In the mid-1990s, Bombardier began production and sale of the Bombardier NV.  This vehicle was effectively the first NEV/LSV in North America meeting the current definition of NEV and LSV.  
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Bombardier NV

This vehicle was built in Canada, but sold only in the U.S.  The vehicle was accepted in US and sold through Bombardier outlets for recreational watercraft, primarily in the southern U.S.  However, the vehicle was never sold in Canada as no federal vehicle definition suitable for the vehicle was developed until years later, and no provincial government was prepared to accommodate it.

The Bombardier NV was targeted at the niche being inadequately served by the golf cars, especially in small communities (e.g., gated communities, retirement communities, tourist areas).  It found success there, and in some other niches, e.g., police enforcement in specific areas.  Despite the image shown here, the vehicle was available with doors.  Both soft and hard doors were available as options.

The Bombardier NV is not well known today as it was produced in relatively small numbers and was largely overshadowed by introduction of the highway-capable electric  cars in California at roughly the same time, notably the GM EV-1 and the Toyota RAV 4 EV.

Despite this, several models of LSVs were produced in Canada in subsequent years, primarily for export although efforts to get the vehicles legalized in Canada for road use were largely unsuccessful.

North American LSV / NEV Manufacturers

In the U.S., the best known NEV manufacturer is Global Electric Motorcar, frequently referred to as GEM (http://www.gemcar.com/).
There are and have been others, but none seem to have the staying power of GEM.   GEM may be the exception due to their backing from a large auto-maker (Chrysler).  Still, the deep pockets at Ford were not enough to save their NEV entry.  The following examples are illustrative, but not complete.

The Ford Th!nk Neighbor was actually made in Norway, and imported into the U.S. by Ford.  However, the line did not do well and Ford stopped importing them (http://en.wikipedia.org/wiki/Ford_TH!NK#TH.21NK_Neighbor).  Eventually Ford sold their ownership position in the Th!nk operations. 

The Nevco Gizmo is no longer in production (http://www.nevco-ev.com/),
While the majority of U.S. states accept the use of NEVs, and most Canadian provinces and territories do not, ironically there are a surprisingly large number of LSV manufacturers operating in Canada.

Canadian Electric Vehicles (http://www.canev.com/

 HYPERLINK "http://www.canev.com/"
) produces a line of LSV trucks under the might-E-truck marque in British Columbia.  Ironically, while British Columbia was the first Canadian province to embrace LSVs, their regulations followed the federal definition of the time, which excluded trucks, such as the might-E-truck line.

Dynasty Motorcars has been producing the IT line of LSVs (http://www.itiselectric.com/

 HYPERLINK "http://www.itiselectric.com/index.htm"
) in British Columbia since 2001.  Currently, they have five LSV models in their product line.  Due to their inability to sell vehicles into most of their home territory, they have recently announced they are moving production out of Canada to Pakistan.

Based in Ontario, Electrovaya is a company best known for its lithium battery technology, but has produced prototype electric vehicles in the past (http://www.electrovaya.com/transportation/master/).  Recently, it announced the Maya 300 LSV and the intention to produce them in quantity before the end of 2008.
 

Nemo (http://www.nev-nemo.com/Site/

 HYPERLINK "http://www.nev-nemo.com/Site/Home_Nemo.html"
) produces the HD2 electric LSV truck in Quebec.  This vehicle is a truck, which excludes it from the current federal definition of an LSV.  Despite this, the vehicle is one of two permitted to be used in the pilot project announced by the Quebec provincial government in June 2008, taking effect on July 17, 2008.

ZENN stands for Zero Emissions No Noise (http://www.zenncars.com/).  A division of Feel Good Cars of Toronto, Ontario, the ZENN is actually produced in Quebec.  It is  one of two permitted to be used in the pilot project announced by the Quebec provincial government in June 2008, taking effect on July 17, 2008.  ZENN has announced their intention to use the LSV business as a launch point for more capable electric vehicles.

A variety of reasons have been given by Canadian jurisdictions as to why LSVs are not being permitted on public roadways.  

There is a perception that electric vehicles in general, and LSVs in particular do not operate in the cold.  The author can speak from decades of experience driving EVs in the Canadian winter that this is not valid.  The image of the Nemo electric truck on the company Web site splash page shows it plowing competently through an accumulation of snow.  The GEM LSV is produced in Fargo, North Dakota.  Many Canadian cities enjoy milder winters than Fargo.  Alaska, a cold state, permits LSVs. 

It is argued that the LSV will be a hazard on roadways, even where it can achieve the posted speed limit.  This ignores the fact that other slow moving vehicles are a regular feature on Canadian public roads, even those posted with maximum speeds well in excess of 40 km/h.  Such vehicles include bicycles, limited speed motorcycles, mopeds, horse-drawn vehicles, human-powered rickshaws, tractor-drawn farm vehicles, snow-clearing vehicles, road maintenance vehicles, street sweepers, garbage trucks, even wheelchairs and personal mobility aids in some cases.

It has been argued that the LSV is unsafe for its occupants as it has not passed crash testing specified for highway capable vehicles.  Athletes equipped with simple padding survive collisions at 40 km/h (maximum speed for an LSV) on a regular basis in football and hockey.  It seems obvious that someone properly restrained (seat belts) into a vehicle frame should be less susceptible to injury at the same speed.  A literature search of on-road experience with NEVs in multiple U.S. jurisdictions shows no significant concern with injuries resulting from collisions involving LSVs.

In fact, Transport Canada considered this very issue in 1999, and the Gazetting of the 2000 LSV regulations included this statement:  

“Alberta, ICBC and Royal Roads University all indicated that 40 km/h was inappropriate and that the maximum speed should be increased to at least 50 km/h. The Department considers that the estimated risk for injury in a collision would increase to an unacceptable level at the higher speed. The department encourages provincial and municipal authorities to restrict these vehicles to areas and roads where the speed is appropriate and vehicle mix is similar, such as closed communities or residential areas.” 
  

Presumably this means that the department felt that the estimated risk for injury in a collision is acceptable at the approved speed of 40 km/h.

It is difficult to understand why these vehicles remain unavailable to most of the Canadian public, especially given the fact that Canadians have pioneered the LSV/NEV class while they are legal in more than 80% of 50 U.S. states.

In reality, there are formidable barriers to the acceptance of LSVs in Canada.  For the most part they are not technological or economic, but rather institutional and regulatory.

Transport Canada

In August 2000, Transport Canada announced the coming into force of regulations regarding the new LSV class. 

In 2007, Transport Canada announced its intention to obtrusively mark (stigmatize) LSVs in operation and to restrict their use to “limited, planned and controlled environments”. 

This is contrary to the 2000 version of the Gazetting of the original LSV rules which stated: 

“The department encourages provincial and municipal authorities to restrict these vehicles to areas and roads where the speed is appropriate and vehicle mix is similar, such as closed communities or residential areas” 
(emphasis added).  

Given the limited maximum speed of the LSV, clearly this is all the area of coverage to which the LSV could have aspired. 

The Gazette article described LSVs as having “comparatively inferior acceleration and stopping capabilities”, although there is no inherent reason why an LSV need have these characteristics.  The article also states: 

“Because of the winter weather conditions that exist in most of the country and the fact that there are a limited number of suitable locations where the use of LSV is appropriate due to safety reasons, LSV are not widely available in Canada.”  

No evidence is provided to support this statement, despite the fact that LSVs are not widely available in Canada due to the lack of enabling provincial legislation, and there are electric vehicles in use in Canada year-round that have fully addressed cold-weather operation issues.

The Gazette posting drew a number of critical responses, including that from Electric Mobility Canada. 

Media articles since the Gazetting of the proposed changes regarding LSV regulations have been largely favourable to LSVs, including comments from the public. 
  This actually reflects the results from studies, including one done by Transport Canada in 2001. 
 

There is no evidence that any  further action has been taken on this file since the comments period concluded.  (The author submitted comments and specifically requested to be kept informed of further developments.  There has been no contact from Transport Canada since acknowledging receipt of the comments, nor has the author seen any other sign of subsequent activity.)  Therefore, the LSV regulations from 2000 remain in effect at this time.

British Columbia Regulations

In 2000, British Columbia made it legal for LSVs (that passed the federal definition and had Transport Canada approval) to operate on roads in the province that had posted speed limits of 50 km/h or less.  In 2007, the province revised the rules to include only roads marked at 40 km/h or less, which is more restrictive than had been in place previously.  The province is in the process of changing their regulations and reviewing operational data.  A study is to be completed in 2009.  The current regulations in B.C. allow municipalities to specifically permit LSVs on roads with speed limits of 50 km/h or less. 

The City of Oak Bay in British Columbia has already taken that plunge, making LSVs legal on its streets posted at 50 km/h or less. 
 As Oak Bay has few high speed routes, this makes the LSV reasonably viable within the city.

Ontario pilot project

In Ontario, the provincial government was embarrassed to discover that they were operating LSVs (5 Dynasty IT cars) in contravention of their own laws.  The vehicles were immediately removed from service, and a pilot project was established by the Ontario Ministry of Transportation which allowed LSVs to be operated in parks by employees on roads within the parks that are posted with maximum speeds of 40 km/h or less.

More information on this pilot project is available at the Ontario Ministry of Transportation LSV FAQ page (http://www.mto.gov.on.ca/english/dandv/vehicle/emerging/lsv-faq.htm).
Sadly, this project does not permit individuals to acquire LSVs, or for them to be operated on public roadways, so it is unclear how information regarding the safety of these vehicles under the conditions in question will be gathered from this pilot project.

In 2007, the Ontario Premier was quoted regarding the ZENN LSV, “I'm going to allow them to drive these things in Ontario.” 

Days before this paper was due it was reported that the Ontario Transport Minister has ordered yet another study into LSVs, independent of the ministry's own pilot project. 

However, the net result remains that LSVs remain illegal for all practical purposes in Ontario, Canada's most populous province.

Quebec pilot project

In June 2008, the government of the province of Quebec announced it was commencing a pilot project to study the viability of LSVs.  Beginning July 17, 2008, it is permissible to operate LSVs of two specific types in the province on roads, both of which are produced in the province.  Interestingly, one of these vehicles, the Nemo, does not meet the the current federal standard for LSVs because it is a truck.

The rules for the vehicles are presented (in French only) on the Transportation Ministry's Web site. 

The project will run for 3 to 5 years and is intended to gather data regarding the suitability of the vehicles for low speed missions in Quebec, and help refine the technology produced by companies building the vehicles in Quebec.  The LSVs are permitted to operate on any road in the province with a posted speed limit of 50 km/h or less, unless individual municipalities establish rules to the contrary within their borders.  It appears this program is open to the public, but there is no indication as to what happens to privately owned vehicles at the end of the project period if the LSVs are not deemed suitable for road operation as a result of the evaluation.

United States

The U.S. taking a dramatically different approach to LSVs.  The federal government has regulations for both electric (LSV) and gasoline NEVs.  The majority of U.S. states (either 43 or 44 depending on the source quoted) allow LSVs on their public roads, generally on roads with posted speed limits of 35 mph or less – a significant number of the urban surface roads in U.S. cities.  The current U.S. definition for LSVs includes trucks with a GVWR up to 3,000 pounds.

Some U.S. jurisdictions (e.g., Montana and Washington) are also permitting the maximum speed for the LSV to be increased from 25 mph to 35 mph, to align with the posted speed limit on the roads they are intended to use.

The change to 35 mph maximum speed takes the LSV very close to the capabilities of the City class electric cars of the 1970s and 1980s (e.g., the Elcar, Citicar and Comuta-Car which typically had a top speed in the range of 35-40 mph).  This change addresses the main complaint by LSV drivers, that they would be more practical if allowed on typical urban and residential streets and capable of traveling at the posted limit on those roads.

Conclusion

Despite the desirable features of LSVs, and the fact that the market niche was essentially invented by a Canadian company more than a decade ago, and Canadian companies continue to produce these vehicles for export markets, multiple Canadian governments continue to hinder the acceptance and use of these vehicles via regulatory barriers and stalling tactics (e.g., extensive comment periods in consultation processes, commissioning concurrent and conflicting studies and projects related to LSVs), and outright misrepresentation.  Those jurisdictions that have bent to public pressure to permit LSVs have done so in a manner that is protectionist (favours those vehicles built in their jurisdiction) and in an inconsistent manner.

Where they are permitted, LSVs have proven to be popular with consumers, technically capable for the missions they are designed to fulfill, economically competitive and environmentally superior to the fossil-fueled vehicles they are displacing.

This behaviour by Canadian governments toward electric vehicles is not unique to LSVs.  It follows a pattern of resistance to adopting a potentially disruptive technology.  

In Ontario, electric bikes (power assisted bicycles) were illegal until the autumn of 2006.  Today, they are permitted on Ontario roads (other than controlled-access highways) only under a three-year pilot project, and only due to a persistent campaign driven by a number of individuals committed to seeing this environmentally-advantageous type of vehicle being made available to them, legally.

Today, in Ontario, electric motorcycles are specifically banned from using high speed roadways even though specific models are fully capable of achieving (and exceeding) the maximum posted speeds on those highways.  There is no similar exclusion for gasoline powered motorcycles, even if they cannot attain highway speeds (unless they are explicitly made part of the recent Limited Speed Motorcycle class which has a maximum speed of 70 km/h).

In summary, the most formidable barriers to LSVs in Canada are not technical or economic, but remain regulatory and structural.
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