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Initiating Coverage: Electrifying Possibilities 
 

Highlights 
 

�  We are initiating coverage of ZENN Motor Company (ZMC) with 
a Speculative Buy rating and a twelve month target price of 
$7.30 per share. 

�  This stock has the very real potential for very significant 
appreciation in its market value in the next 12-24 months. 

�  There is also significant technology and execution risk that could 
lead to a dramatic downward revision over the next 6-12 
months. 

�  With electric cars, it always comes down to the battery. Or in 
this case, the Electric Energy Storage Unit (EESU). 

�  The EEStor’s EESU promises to solve all the shortcomings of 
the modern chemical battery. Every one. 

�  ZENN Motor Company is the only way for most investors to get 
clean exposure to EEStor’s storage technology at this time. 

�  ZMC’s forthcoming highway capable cityZENN projects to be 
the first all-electric car with a long range that is priced for mass 
consumption. 

�  If the cityZENN succeeds, it will not be because it is a zero 
emission vehicle. It will be because it is a better overall car than 
the average internal combustion engine based car. 

�  ZMC`s business plan after the cityZENN calls for a licensing 
model targeted at any and all OEMs.   

�  We are looking for significant new product introduction using the 
EESU in the second half of 2010. 

 
 
   
 

ZENN Motor Company  
 
TSX:ZNN 
12-Month Target Price: $7.30 
 

Snapshot (CAD ) 
Price, close (02/09/2009) $5.22 
52 week range $6.49 - $1.40 
Market cap (mm) $193.1 
Avg. daily  volume 146,540 
Fiscal Year End Sept. 30th 
Shares O/S (mm) 37.0 
Float Shares (mm) 33.3 
Net Debt (cash) ($mm) -$12.6 
Enterprise Value ($mm) $180.6 
Net Debt/Tot Cap NM 
BVPS  $0.46 
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Stock Rati ng:   Speculative Buy 
Risk Rating: High 
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Investment Summary 

ZENN Motor Company (ZMC), in our opinion has one of the greatest potential valuation upsides 
of any stock trading on the TSX or TSX-V over the next 12-24 months.  However, at the same 
time, its market valuation could also be significantly reduced over the next 6-12 months.   

It is also our view that ZMC has received significant attention in the recent past because the stock 
is currently the only investment vehicle through which most investors can gain exposure to a 
potentially revolutionary energy storage device.   This device is being developed by a Texas 
based company called EEStor.  The technology promises to overcome every major shortcoming 
associated with chemical batteries on the market today or that will be introduced for the 
foreseeable future.  If such a technology successfully came to the market in the late 1970s, one 
could credibly make the case that fully electric cars would outnumber vehicles relying on the trusty 
internal combustion engine (ICE) on our roads today.  

It is not very often that in history of, well, everything that such a “magic bullet” has arrived on the 
scene and delivered on all its promises.  This is particularly the case when the potential impact of 
this technology could be so very far reaching.  After all, no one has seen a commercial prototype.  
We certainly didn’t when we were fortunate enough to spend a couple hours at the EEStor facility 
in Texas.  

This being said, there are considerable markers to suggest the device will deliver as promised 
and reach the market on time.  We discuss these points throughout the report.   

Accounting for significant commercial traction in calendar 2011 while factoring in high levels of 
execution and technology risk, we arrive at $7.30 per share 12-month target valuation. We rate 
the company shares a Speculative Buy at this time. 

Before delving into the report, we would like to leave the reader with one additional thought 
(BTW, this could also largely apply in the event someone figures out a way to safely and 
practically conduct cold fusion):  

If EEStor delivers there are three reasons why the world will not be revolutionized overnight: 

1. ZMC and EEStor management are pragmatic people looking to maximize the return on their 
investment and the reach of the technology over the long term.  They will not sign deals to 
just flood the market with product as quickly as possible. 

2. The world is structured today along the lines of economies and societies that rely on 
industries producing and consuming fossil fuels.  Both in democracies and autocracies, these 
very powerful industries will not just wilt away. 

3. You will still need to generate electricity.  And fossil fuels like coal are still the cheapest and 
most prevalent fuels for power generation in the world today.  So fully electric cars are not 
really zero emission under most circumstances.  However, there is more to a fully electric car 
than simply its “green” reputation. 
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ZENN Motor Car Company  

Overview  
    
ZENN Motor Company Limited (ZMC) is a publicly traded firm whose shares are listed on the 
Toronto Venture Exchange under the symbol “ZNN”.  The company is currently in the business of 
development, assembly and distribution of all-electric low speed vehicles (LSVs).  These vehicles 
are assembled at a plant in Saint Jerome, Montreal.  The company’s corporate and research & 
development facilities are based in Toronto, Ontario.   

The company was founded in 2000 by Ian Clifford who has been driving electric cars since 1995.  
The original name of the company was Feel Good Cars Inc. (FGCI) before it was rebranded 
ZENN Motor Car Company Ltd. in 2007.   

Mr. Clifford’s intention from the beginning was to revolutionize passenger transportation because 
“there had to be a better and sustainable way to get from point A to B.”  This drive stems from his 
wish to leave the world in a better state for the sake of his children’s future.  In other words, he 
wanted to develop mass market vehicle solutions that were economically viable and 
environmentally friendly. 

Interestingly, the company’s forthcoming products have the potential to not only be greener, but 
simply better vehicles—cheaper and more convenient to operate than comparable internal 
combustion engine (ICE) based vehicles.  The products also have better projected performance 
than known hybrid and fully electric vehicles on the road today or expected to be introduced for 
the foreseeable future.   

The company at this time is still at a very early stage of its lifecycle.  However, if development 
stays on track, the company will enter its first large commercialization stage within the next by the 
second half of 2010.  We view the company as having four distinct stages.  It is on the cusp of 
transitioning from the second to the third stage in the coming months.  We describe each stage in 
the following sections of this report: 

Stage 1: Humble Beginnings  

We characterize this stage as the company getting its feet wet by learning/experiencing the 
technology behind fully electric cars and figuring out how to market these vehicles to the public. In 
the early years, the company was taking old Renault Dauphine cars that were last manufactured 
in the 1960s and retrofitting them with electric drivetrains using lead acid batteries.  It is our 
understanding that this is the type of electric car Ian Clifford was driving prior to selling his internet 
marketing company in 2000 to establish ZMC.    

Apparently, several units were made and did the rounds of several trade shows. However, once 
the company‘s technical capabilities had been sufficiently refined, the focus shifted to a more 
mass market all electric car. A picture of an electric Renault Dauphine can be found in Exhibit 1. 

 

 
 
 
 
 
ZENN Motor Company is 
a Canadian firm whose 
shares trade on the 
TSX-V under the symbol 
“ZNN” 
 
 
 
 
 
 
 
 
The company was 
founded by Ian Clifford 
in an attempt to figure 
out a cleaner means of 
passenger 
transportation. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
The company started by 
retrofitting old Renault 
Dauphine cars with 
electric drivetrains and 
lead acid batteries. 
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Stage 2: The Era of the Low Speed Vehicle  

In August 2004, ZMC signed a memorandum of understanding with Microcar SAS, a European 
manufacturer of a 2-door car that uses a small internal combustion engine.   This was an in-
production host car solution with updated technology and aesthetics that would appeal to a 
broader number of consumers.   Development work using this host car platform, the MC2 (minus 
the ICE) began a year later.  Commercial shipments of the new car named the “ZENN” began in 
October 2006.  The agreement between the two parties prevents ZMC from selling its products 
using this platform in the European Community along with Switzerland, Russia and a number of 
eastern European states. 

The ZENN is still the company’s only commercial product, although it is currently in its second 
generation with improvements in aesthetics, new technology additions (i.e. a proprietary air 
conditioner option) and design refinements that lower maintenance costs.  Pictures of the ZENN 
can be found in Exhibit 2. 

 

 

Exhibit 1: The Renault Dauphine 

 
Source:  ZENN Motor Car Company 

Exhibit 2: Exterior & Interior Shots of the All-Ele ctric ZENN 

  
Source:  Google Images 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
ZNN began shipping its 
current commercial 
product, the ZENN LSV 
in October 2006. 
 
 
 
 
 
 
 
 
The second generation 
ZENN LSV is currently 
being sold in the 
marketplace. 



 
 

Jacob Securities Inc., 199 Bay Street, Suite 2901, Toronto, ON M5L 1G1 +1-416-866-8300 www.jacobsecurities.com   Page 4  
 

��������  
JACOB SECURITIES INC. 
EQUITY RESEARCH 

ZENN MOTOR COMPANY INC. (TSXV:ZNN) 
SEPTEMBER 2, 2009 

 
The ZENN LSV currently uses a 7.5kW electric motor and six heavy-duty sealed lead acid 
batteries. It can typically go around 35 miles (56 kilometres) on a single charge.  Using a 120v 
standard household outlet, it can be fully charged in eight hours or take four hours to achieve an 
80% charge.  

The biggest hurdle associated with developing a mainstream hybrid or fully electric car is the 
energy storage system.  Current available solutions are typically batteries.  These batteries are 
heavy/bulky (low energy density in relation to the high energy requirement of this application), 
environmentally unsafe (batteries use unsafe chemicals to produce a charge), and expensive.   

Large car manufacturers such as Toyota have decided to focus on introducing hybrid cars (i.e. 
Prius) into the market first because of this constraint. With a hybrid, a car uses a relatively small 
battery pack along with a small internal combustion engine. It is not a zero emission vehicle, but is 
more fuel efficient resulting in fuel savings.  However, a hybrid typically carries a higher sticker 
price than a comparably rated car that relies only on an ICE for propulsion.  This is due to the cost 
of the batteries and associated drive train components that are purchased along with traditional 
drive train components. In the absence of generous government incentives, the only way to make 
up this cost gap during ownership is to buy one of the lighter weight robust hybrids (i.e. Prius) and 
tack on a significant amount of miles/kilometres on it.      

The only way to currently produce a low cost all electric car at this juncture due is to use a smaller 
storage device to keep the costs down.  A smaller device requires a light weight car body to allow 
for a useable driving range on a single charge.  This is the approach ZMC has taken with the 
ZENN LSV and its Microcar sourced host car platform.  However, using this platform, the ZENN 
does not meet crash test standards in North America for highway use so it is classified as Low 
Speed Vehicle (LSV).  

Low speed vehicles in the US (also known as Neighbourhood Electric Vehicles) are limited to 25 
mph and can only travel on roads with a maximum speed limit of 35 mph.  At this time, 40 states 
allow LSVs on their roads.   A similar classification of “Quadracycle” has been in place in Europe 
for 20 years. 

In Canada, federal legislation was passed in 2000 that required all LSVs to be fully electric. It is 
up to each province to decide whether to allow LSVs on their roads. British Columbia allows 
municipalities to make this call so they can only be driven in certain parts of the province.  Quebec 
started a 3-year pilot study in 2008 and is the only other province in Canada where LSVs are 
currently legal on low speed limit roads.  No other province allows them on its roads. 

Put another way, the bulk of ZMC’s products are currently sold in the United States. To date, the 
company has reported the sale of 465 cars since beginning commercial production.  They are 
typically priced around US$15,000 depending on options. However, in April 2009, the company 
announced it was offering the ZENN LSV for under US$10,000 after factoring in a 10% federal tax 
credit and the company’s Ambassador rebate program (US$4,750) that was available through 
June 30th, 2009.   

The ZENN is sold through a third party dealer network made up of car and activity vehicle 
showrooms.  The company’s latest disclosure states it has 22 dealers signed up at this time. It 
previously had 48, but several are no longer in business following the recent turmoil in the auto 
sector.     

A ZEN LSV can go 35 
miles on a single charge 
 
 
 
 
 
 
 
 
 
The lack of low cost and 
high energy capacity 
energy storage 
technology has held 
back the meaningful 
adoption of electric 
cars. 
 
 
Current hybrids are a 
means to enter market 
with a relatively 
affordable car that uses 
a very small battery 
pack.  
 
 
LSVs such as the ZENN 
are means to provide an 
all electric commercial 
car while using existing 
energy storage 
solutions on the market. 
 
 
 
 
 
 
 
 
 
Canada currently 
restricts the use of LSV 
on most of its roads so 
ZMC sells most of its 
vehicles in the United 
States. 
 
 
 
A ZENN LSV typically 
carries around 
US$15,000 sticker price 
before factoring in 
incentives. 
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Stage 3: The Era of the High Speed Vehicle  

It is our view that the LSV vehicles are an attractive, but niche segment of the marketplace.  To 
truly produce a mass market product, a company needs to target the high speed vehicle segment.   

Moreover, the LSV market in countries such as Canada may shrink further if the stricter 
regulations/standards currently under consideration are enacted. 

To launch a fully electric vehicle that will gain mass adoption in a reasonably brief amount of time, 
we feel the following attributes are required in relation to cars that rely on an ICE based 
propulsion system: 

� The purchase prices has to be similar 
� It needs to have lower operating costs (i.e. cost to fill it up with fuel, maintenance etc.)   
� It has to cause less headaches over the life of the car (i.e. breaks down less) 
� It needs to have a range that is enough to justify robust and frequent highway use 

What these aforementioned qualities display is that cost and convenience are the most important 
requirements for the success of radically new technology.  Consumers spend a great deal of time 
in their cars and allocate a large part of their consumption budgets to buying and operating them 
when compared to other products.   

Exhibit 3 quantifies the operating cost and efficiency improvements of an electric car over a 
conventional gas powered car.  The bulk of the improvements are attributed to the greater relative 
efficiency of an electric drive at converting the energy stored in fuel to mechanical energy to turn 
the wheels of a vehicle.  The convenience can be captured by virtually zero trips to the gas 
station for most drivers who typically drive between 30-40 miles on average a day in North 
America.  Further convenience and cost improvements come from significantly less maintenance 
associated with electric drives in comparison to ICE based drivetrains. For a more detailed 
analysis on the advantages of an EV and the math behind the figures in Exhibit 3, we refer the 
reader to Appendix A. 

The other key takeaway is that being green or having “zero emissions” is not the primary 
consumer driver.  It is much further down our list of requirements to achieve mass adoption and 
to fundamentally change how we get from point A to point B.  We characterize the potentially 
environmentally friendly characteristic of fully electric cars as a nice bonus.   

So to achieve all these requirements, we return to the limitations of the battery. If this limitation 
can be cracked, then the aforementioned can be achieved using electric cars.   

 

Exhibit 3: CityZENN vs. Gas-Power Car 

 
Source:  Jacob Securities Research 
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The company aims to 
introduce a highway 
capable vehicle targeted 
at the mass market. 
 
 
 
 
This new product will be 
called the cityZENN. 
 
 
 
 
The cityZENN will likely 
carry a sticker price that 
is similar to gasoline 
powered cars in the 
same category, while 
improving on operating 
costs and convenience 
attributes. 
 
 
Electric cars are 
inherently cheaper in 
terms of operating costs 
and convenience  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Price , cost and 
convenience are more 
important attributes to 
achieving mass market 
sales vs. the “green” 
angle of fully electric 
cars. 
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The management at ZMC was aware of these electric car attributes from the early stages of the 
company.  They therefore invested in and licensed the most disruptive energy storage solution 
they could find that had a likely chance of entering commercial production in a reasonable time 
frame.  

The chosen technology was developed at EEStor, a private company based near Austin Texas. It 
has been under development since the early 1990s with serious commercial development starting 
around 2006.  EEStor’s is working on a new kind of supercapacitor and not a battery. Traditional 
supercapacitors have a lower energy density and are more expensive than most batteries in use 
today.  However, EEStor claims to have developed a supercapacitor that overcomes these 
shortcomings.  In fact, EEStor claims to have even overcome all the major limitations of batteries 
used in hybrid and fully electric cars today.  We discuss EEStor’s technology and capacitors in 
greater detail in their respective sections of this report. 

ZENN Motor Car Company is a major external shareholder in EEStor with an approximate 10.7% 
equity stake.  Their Technology Agreement with EEStor also gives ZMC the exclusive rights to the 
technology for the following markets: 
� Passenger vehicles with up to a 1,400 kg curb weight minus the energy storage system.  

Effectively up to the size of a mid-size (or small/light full-size) passenger sedan. 
� Aftermarket conversions of any four wheel vehicle that originally used an ICE.   
� Golf carts and similar styled vehicles. 

It is important to note that ZMC can still produce vehicles/drivetrains outside of these markets 
using EEStor’s technology on a non-exclusive basis (i.e. heavier vehicles with a curb weight in 
excess of 1,400 kg).  One of the few restrictions is military applications for which Lockheed Martin 
has the exclusive license.  However, the 1,400 kg curb weight limit includes a market segments 
that sell a combined total of 48,000,000 new cars in a typical year according to ZMC.   

Using EEStor’s electric energy storage units (EESUs), ZENN Motor Car Company plans to unveil 
the cityZENN, its first highway capable car in 2010.  The cityZENN will have the following 
features: 

� A 5 passenger interior cabin 
� A range of 250 miles (400 km) on a single charge 
� It will have the ability to be rapidly charged 
� The energy storage unit will not be affected by cold weather conditions 
� Zero emissions and zero noise 
� Priced at a similar level to a comparable car exclusively using an ICE 

To better illustrate how the cityZENN/ZENNergy Drivetrain vehicle will differ from other prominent 
plug-in series hybrids and all electric vehicles that are currently in the market or are expected to 
be introduced in the near future, we refer the reader to Exhibit 4.  The key takeaway is that the 
ZMC product is the only offering that delivers a compelling driving range for highway use at a 
mass market price point.  Moreover, it can do this while being the only solution that can ultimately 
fully fuel up in a time that is competitive with an ICE based car at a gasoline station. 

 

 

 

 

 

 
The cityZENN achieves 
comparable sticker 
price by using EEStor’s 
energy storage 
technology. 
 
 
ESStor’s technology 
employs a 
supercapacitor (an 
EESU) vs. others using 
chemical batteries. 
 
 
 
ZMC owns a 10.7% 
stake in EEStor. 
 
 
 
ZMC has the exclusive 
rights to EEStor’s 
technology for several 
vehicle segments. 
 
 
 
 
 
 
The cityZENN will be a 5 
passenger all electric 
vehicle with a 250 mile 
range on a single 
charge, while achieving 
a sticker price that is 
similar gasoline based 
cars. 
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Unlike the current ZENN LSV, the cityZENN will likely be manufactured by a major automobile 
original equipment manufacturer and distributed through its dealer network.  The company also 
plans to retain its existing external dealer network. ZMC has not disclosed who will be the first 
OEM to partner with the company, but the company claims discussions have occurred and a 
working relationship has been in place for some time.  A commercial unveiling is expected in the 
second half of 2010.  The initial vehicles will likely be targeted at fleet operators since the 
certification of new highway capable cars for the retail consumer market can take a longer period 
of time.  This impediment may also lead to a limited geographic launch in the initial stages. 
 
The lower sticker price for the cityZENN in Exhibit 4 is largely attributed to the comparatively low 
cost of the EESU vs. competing chemical battery technologies.  The longer range can be largely 
attributed to energy density of the EESU vs. competing chemical battery technologies.  We 
provide a comparable analysis of both these attributes in Exhibit 5. 

 
 
 
 

Exhibit 4: Comparable Analysis of cityZENN vs. Rele vant Competing Electric Drive Vehicles (in US$)  

 
*Jacob Securities Research estimates 
** With an intermediate EESU charging unit that will not launch with the cityZENN.  Charge time using a 220V outlet is expected to be considerably lower 
than any chemical battery due to fundamental operating principles of capacitors vs. chemical batteries. 
1 From a 240V outlet and up to 15 hours from a 100V current 
2 Currently being leased to corporations and local municipalities in Japan.  Sales to individuals to begin in 2010. Range based on Japanese city driving. 
2  80% charge with a quick charge gun. Otherwise 14 hours on a 100V outlet and 7 hours on a 200V outlet for a full charge. 
3 Nissan will investigate leasing the battery separately to arrive at an affordable sticker price. Charge time based on 240V outlet. 
4  45 minutes using a quick charge unit.  3-5 hours using a 240V outlet. 
5 Using a 220V 80A quick charge circuit; on a typical 110V household outlet it could take over 30 hours. 
Source: Company disclosure, media reports , Jacob Securities Research 

Exhibit 5: Energy Storage Technology Comparable Ana lysis (in US$) 

 
* EEStor projects over 10x the energy density vs. Lead-Acid batteries as per ZMC’s 2008 Annual Information Form (AIF). 

** EEStor projects costs to be competitive with Lead-Acid batteries as per ZMC’s 2008 AIF. We assume the low end of the Lead-
Acid cost range from the table above based on the better than expected recent relative permitivity results of the barium titanate 
powders that were recorded after the aforementioned guidance was published. 

Source:  Jacob Securities Research 
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The cityZENN is the only 
foreseeable all electric 
car with targeted for a 
long range that will be 
priced for mass market 
sales. 
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Stage 4: The Era of the ZENNergy Drive Brand  

Following/Concurrent with the launch of the cityZENN, ZMC will look to license its drive train 
technology and solutions to a variety of large automobile OEMs for use in a broad range of 
vehicular products. Depending on how soon management decides to launch this stage, it could 
determine the fate of the cityZENN.  Possible cityZENN scenarios: 

� The product is scrapped and the company goes straight to a technology licensing model. 
� It has a commercial life of a few years and overlaps the launch of stage 4. 
� It has a brief commercial life and is discontinued shortly before or after the launch of stage 4. 

If the cityZENN does come to market, we feel the final scenario is most likely.  Similar to its 
predecessor, the ZENN LSV, the cityZENN can also be considered a limited life test bed product. 
In fact it may have a shorter life than ZENN LSV if does come to market.  The future of the 
company is the licensing of its technology under stage 4.  All previous stages were designed to 
properly position the company for the successful commercial execution of the ZENNergy Drive 
licensing business. 

The licensing model the company will pursue will be similar to the “Intel Inside” concept with 
respect to a large number of computer and electronic device makers using Intel’s chips as the 
brains of their various products.  However, to get to this stage, EEStor has to deliver working 
commercial EESU units.  The first unit is expected to arrive in the calendar fourth quarter of 2009. 

  
  

 
Further down the road is 
ZMC employing 
technology licensing 
model.  It will target all 
OEMs looking to 
produce electric 
vehicles under their own 
respective brand names. 
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Management Team Profiles  

   (as provided by ZMC) 

The company currently has about 42 employees in aggregate in its operations, administrative and 
executive teams. The following is a snapshot of some of the members of the management team: 

Ian Clifford (Founder, Chief Executive Officer ):  Mr. Clifford is responsible for leading ZENN 
Motor Company and guiding the development of its vision, mission, goals and corresponding 
strategies.  In his role as CEO Mr. Clifford is also the key spokeperson for the company. 

Mr. Clifford began his professional career as a photographer.  Mentored by Ansel Adams, he 
quickly became one of Canada’s leading corporate photgraphers. In 1995, he co-founded digIT 
Interactive, Canada’s first full service internet marketing company.  After selling digIT Interactive 
in early 2000, Mr. Clifford sought a more “world changing” endeavour and in 2001 founded Feel 
Good Cars, Inc. (now ZENN Motor Company). 

Brian Cott (Chief Operating Officer):  Mr. Cott was previously an independent management 
consultant and joined the company’s Board of Directors in January 2006.  On February 1, 2006 he 
also became the company’s COO.  Prior to joining ZMC, Mr. Cottt has over 25 years of 
experience with start-ups largely in the high technology sector where he held various senior 
management positions.  Of note, he was the founder and President of Callpro Canada Inc., a 
communications systems integrator that was sold to LGS Group (currently a division of IBM 
Global Services) in 1998.   

Lawrence Schreiner (Chief Financial Officer): Mr. Schneider joined the company as CFO in 
January 2006. Prior to ZMC, he was the General Manager of the LGS Group’s national computer 
telephony practice.  He also held manangement positions in early stage companies such as TTS 
(a partnersip of CN & CP and now part of Telus) and Cantel (now Rogers Wirless).  Mr. Shreiner 
is a member of the Institute of Chartered Accountants of Ontario. 

Dennis Hancock (Vice President Marketing): Mr Hancock had 12 years of automotive 
marketing experience before joing ZMC in August 2006.  He previously worked at Maritz Canada 
for 10 years. 

Michael Bergeron (Vice President Engineering): Mr. Bergeron joined ZMC in June 2006 and 
has over 20 years of engineering experience.  He previously held the post of Director of 
Engineering for Global Electric Motorcars (GEM), a competing LSV manufacturer under the 
Chrysler umbrella. 

  

 
 
ZENN Motor Company 
has a strong 
management team with 
specific start-up and 
electric drive industry 
experience. 
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Board of Directors  

  
Exhibit 6: Composition of ZMC’s Board of Directors 

 
Source:  ZENN Motor Car Company 
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The board of directors is 
chiefly constituted with 
an accomplished group 
of external directors. 
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Accomplishments to Date    

 

 

 

 

Exhibit 7: Notable Events: The History of ZENN Moto r Car Company & its Technology 

 
Source:  ZENN Motor Car Company 
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The company was 
formed in 2000 and has 
since methodically 
positioned itself to 
launch its forthcoming 
mass market products. 
 
 
 
 
 
 
 
 
 
 



 
 

Jacob Securities Inc., 199 Bay Street, Suite 2901, Toronto, ON M5L 1G1 +1-416-866-8300 www.jacobsecurities.com   Page 12  
 

��������  
JACOB SECURITIES INC. 
EQUITY RESEARCH 

ZENN MOTOR COMPANY INC. (TSXV:ZNN) 
SEPTEMBER 2, 2009 

 
The Battery vs. The Capacitor 

The capacitor was invented around 1745, but batteries didn’t arrive on scene for another 50 years.  
Since then, batteries have become the primary energy storage technology of choice for virtually 
every application.  Capacitors are currently used in almost every electronic product, but their use is 
limited to more niche applications. 

There are two density properties that have largely decided the fate of these two storage 
technologies to date: 

1) Energy Density:  amount of energy that can be stored in a particular unit of volume or mass. 
 

2) Power Density:  measure of the amount of energy that can be driven in and out of device on 
demand (effectively in a set amount of time).     

Batteries have significantly higher energy densities than capacitors.  A key reason for this is the 
energy in a battery is found throughout the mass or volume of the battery.  In comparison, 
capacitors can only store energy on the surface area of its collectors.  To put this in perspective, a 
typical lead acid battery used in an electric car can have an energy density near 10Wh/kg.  A basic 
capacitor’s density is less than 0.1Wh/kg. Newer versions of capacitors (i.e. the supercapacitors) 
can have energy densities between 1 to 10Wh/kg, but newer lithium based battery technologies 
can have densities well north of 100Wh/kg.   

With respect to power density, capacitors have a significant advantage.  A battery isn’t a simple 
device that can store energy.  It can be looked at as a container of chemicals (in various forms) in 
which chemical reactions are needed to occur to extract energy via a current. Chemical reactions 
take time to occur in both directions (i.e. a rechargeable battery).  A capacitor simply stores energy 
it takes in on its collectors through the application of an electrostatic force.  This force allows for 
rapid charging and discharging of energy in a capacitor.  The difference between these two 
technologies can be from a charging/discharging time of a few minutes vs. a few hours when 
applied for use in an electric car. 

A summary of energy and power density performance of various batteries and the two extremes of 
commercially available capacitors can be found in the Ragone Chart in Exhibit 8.   

Exhibit 8: The Ragone Chart  

 
Source: electronicdesign.com 

 
The capacitor and 
battery are very different 
energy storage 
technologies. 
 
 
 
 
 
 
 
 
 
 
 
Capacitors have better 
power density, while 
batteries were invented 
to overcome the energy 
density shortcomings of 
capacitors. 
 
 
 
 
 
Capacitors store energy 
using electrostatic force 
vs. chemical reactions 
for most batteries. 
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Other advantages of capacitors include their ability to be charged and discharged (cycles) an 
almost unlimited number of times, they are more environmentally friendly, and have little danger of 
being overcharged.  However, limitations vs. batteries include a difficulty in holding a charge 
(particularly at high voltages), almost immediate discharge of the stored energy (this is why 
batteries were developed as an alternative solution), and the high costs associated with the newer 
supercapacitors. 

The key difference between capacitors and batteries are summarized in Exhibit 9. 

 
Electrostatic Capacitor 

A basic electrostatic capacitor design has two metal conductive plates that are placed in parallel 
with a non-conducting layer between them.  This non-conducting and insulating layer is called the 
dielectric.   

When a capacitor is hooked up to an electrical source (i.e. a battery) as shown in Exhibit 10, it can 
accept electrical energy from this source until it is fully charged.  As a voltage is applied, electrons 
move from the negative terminal of the battery to the metal on the capacitor to which it is 
attached.  The capacitor’s plate attached to the positive terminal on the battery sheds its electrons 
to the battery.  Once the capacitor is fully charged, it has the same voltage as the battery or the 
electrical source and will retain the charge.  

Exhibit 10: A Basic Capacitor Configuration With An  Electrical Source 

 
Source: Howstuffworks.com 

    

Exhibit 9: Performance Summary: Battery vs. Capacit ors 

 
Source:  Jacob Securities Research 
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Capacitors can also be 
charged and discharged 
an almost unlimited 
number of times vs. 
chemical batteries. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
The simplest type of 
capacitor has two 
parallel metal 
conductive plates with a 
insulating layer between 
them. 
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A more detailed diagram of the workings of a capacitor can be found in Exhibit 11.  As electrons 
flow to one plate on a capacitor from an external voltage source, the plate attains a negative 
overall charge as it accumulates these electrons.  Since electrons repel each other, the electrons 
on the plate attached to the positive terminal of the battery are dislodged and move to the positive 
terminal of the battery. In other words there is an active current while the capacitor is charging.   

Eventually, a given level of voltage can only stuff a finite amount of electrons on the plate 
attached to the negative terminal of the battery. Once the limit is reached, a capacitor is fully 
charged and one plate has an overall positive charge and the other plate has corresponding 
negative charge.     

Exhibit 11: A Simple Electrostatic Capacitor Diagra m 

 
 
Source: www.antonine-education.co.uk 

Energy will remain in the capacitor once it is fully charged.  If a load is attached such as a light 
bulb, the electrons will flow from the negatively charged plate causing a current to flow.  The 
exact opposite will happen to the positively charge plate until a balance has been reached and 
the capacitor is effectively discharged.  

Dielectric  

The dielectric is one of the key elements of a capacitor that determines how much energy it can 
store.  The dielectric is also referred to as an electrical insulator and its purpose is to keep the 
stored charges on the two plates separate.  As a capacitor is charged, an electrical field forms 
across the dielectric and gives rise to an electric potential (voltage) between the plates.  This 
potential is what allows energy to remain stored on the surface of the plates. 

The amount of energy that can be stored in a capacitor is the energy required to move stored 
charges through this electric potential. Each dielectric material has a limit to how much force can 
be exerted on it before it breakdowns. This is its dielectric constant rating.  If this breakdown level 
is reached, the stored energy will leak out as conductivity is restored.  
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Electrons crowd on making 
this plate negative 

Electrons repelled from this 
plate, making this plate  
positive 

Dielectric 
 

A capacitor has an 
active current flowing 
through it until it is fully 
charged. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
The insulating layer, a 
dielectric determines 
how much energy a 
capacitor can store 
based on how high its 
breakdown level is. 
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Permittivity  

Permittivity is a measure or physical quantity of how an electric field is affected by a dielectric.  
The higher a material’s permittivity, the greater its ability to reduce an electric field impacting it.  
So increasing the permittivity allows one to store a constant charge level with a smaller electric 
field and therefore a smaller voltage/electric potential.  This in turn increases the amount of 
energy that can be stored in a capacitor (a dielectric can handle a higher voltage). Permittivity is 
measured by a dielectric constant score that is “K” in relation to performance of air or a vacuum. 

 Capacitance  

The ability of a capacitor to hold a charge is measured by its capacitance.  It can be expressed by 
the following expression: 

C = Q / V or Q = C x V 

C= Capacitance 
Q=Quantity of electricity 
V=Electrical pressure of voltage  

So capacitance is a measure of how much energy can be stored for a given electric potential or 
voltage. If the voltage or the capacitance is doubled, so is the quantity of electricity that a 
capacitor can hold.   

In addition to using an insulator with a higher dielectric constant, there are other features of 
capacitor that can be altered to increase the level of capacitance as shown in the following 
expression: 

C=0.0885 x KS / T 
C = Capacitance 

   K = Dielectric Constant 
   S = Surface area of one plate 
   T = Distance between plates 

By doubling the surface area of a plate, the capacitance will also double.  As previously 
mentioned, charges are stored on the surface areas of the plates.  Moreover, decreasing the 
distance between the plates by 1/2 will also double the capacitance. A smaller distance requires a 
smaller electrical potential to store a given amount of charges. 

Electrolytic Capacitor 

This is the next evolution of the capacitor and was first developed in the 1930s.  It was developed 
to overcome the limitations of electrostatic capacitors with respect to energy density: 

� There are limits to how much you can increase the surface area of a capacitor before it 
becomes too big and too expensive.   

� There is a limit to how much you can shrink the distance between plates by packing as many 
capacitors in a series configuration into a given capacitor casing.  

� There are only so many dielectric materials available so there is a ceiling on their 
corresponding permittivity limits. 

 

 

The permittivity is a 
measure of a physical 
quantity that ultimately 
relates to how much 
energy can be stored by 
a capacitor. 
 
 
 
 
 
Capacitance measures 
the ability of a capacitor 
to hold a charge based 
on quantity of electricity 
and applied voltage. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
An electrolytic capacitor 
is the next evolution 
that overcomes some of 
the energy density 
limitations of original 
capacitor designs. 
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To overcome these limitations an entirely new type of capacitor was developed that still followed 
the basic principles that govern how a capacitor works.  A diagram depicting a typical design can 
be seen in Exhibit 12. 

Exhibit 12: A Typical Electrolytic Capacitor Design  

 
Source: Cornell Dubiler 

 
� To increase the surface area, one electrode is often made of high purity aluminum foil with its 

surface treated with acid.  This process roughens the electrode’s surface and produces pot 
marks that in effect increase its surface area.      

� The dielectric in this design is chemically grown on the surface of the foil. This is done by 
bathing the foil in electrolyte bath and applying a DC voltage to produce a thin layer of 
aluminum oxide.   

� The electrode is then submerged in a liquid electrolyte along with the wall of the capacitor. 
This becomes the second electrode with the opposite charge.   

The maximum thinness of solid dielectric (charge separation) in electrostatic dielectric is 1/10 of a 
milometer (10-3). This has been shrunk to 1 micron (10-6) by oxidizing it onto the surface of an 
electrode.  When coupled with a surface area that has increased by around 120 times, the 
capacitance of electrolytic capacitor is significantly higher than its predecessor.  

Super / Ultra / Double Layer Capacitor 

This latest evolution in capacitor design further shrinks the thickness of the dielectric and 
increases the surface area where charges are held.  The base of this design was developed in 
the 1960’s, but it largely lay dormant till the 1980’s when Matsushita Electric Company licensed 
the technology.  It was not until this decade when production refinements have significantly 
reduced the cost and increased the quality of supercapacitors did their adoption start to gain 
significant commercial traction.  As of 2005, the market for supercapacitors was up to US$400 
million.   

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Energy density is 
improved by increasing 
the surface area of the 
electrodes and 
decreasing the distance 
between electrodes by 
using a liquid 
electrolyte. 
 
 
 
 
 
 
 
 
 
 
 
Supercapacitors are the 
latest evolution of 
capacitors originally 
developed in the 1960s, 
but have only gained 
widespread commercial 
adoption in recent 
years. 
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A significant breakthrough in supercapacitor design came from the adoption of activated charcoal 
or carbon.  This material is a powder made up
form look like a sponge.  The interior surface area is 100,000 times greater
surface area.  This overall surface area is significantly greater than that of the treated aluminum 
found in electrolytic capacitors.  

   There are two downsides to this material:

1) Some of the holes in the activated carbon are so small that the ions (charge carriers) 
are sometimes too large to fit in them.  

2) Carbon in this form is not a good insulator so supercapac
voltages / low electric potentials.  To overcome this, they are often 
series arrangement to increase the overall voltage. Voltage balancing is required to 
prevent any individual cell from an over

Newer sintered metal based powders are being developed to overcome these shortcomings of 
existing commercial supercapacitors.

As shown in Exhibit 
In this latest design, the distan
activated carbon in this design is submerged in an electrolyte.
 

Exhibit 13: Super capacitor

Source: Supercapcitors.org

When a voltage is app
metal side of the electrode.  Moreover, the ions accumulate on the interfaces between the porous 
carbon materials submerged in the electrolyte.

These two layers are
carbon does not chemically react with ions it is attached to so no oxidization.  A more detailed 
diagram of this double layer reaction can be found in Exhibit 

 

 

 

Using activated 
charcoal, 
supercapacitors can 
significantly increase 
surface area beyond 
that of previous 
capacitor types. 
 
 
 
 
 
 
 
 
 
 
 
 
 
Supercapacitors 
decrease the distance 
between charge 
separators even further 
to nanometres. 
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A significant breakthrough in supercapacitor design came from the adoption of activated charcoal 
or carbon.  This material is a powder made up of very small and rough particles, which in bulk 
form look like a sponge.  The interior surface area is 100,000 times greater
surface area.  This overall surface area is significantly greater than that of the treated aluminum 

ectrolytic capacitors.   

There are two downsides to this material: 

Some of the holes in the activated carbon are so small that the ions (charge carriers) 
are sometimes too large to fit in them.   
Carbon in this form is not a good insulator so supercapacitors can only operate at low 
voltages / low electric potentials.  To overcome this, they are often 
series arrangement to increase the overall voltage. Voltage balancing is required to 
prevent any individual cell from an over-voltage state. 

Newer sintered metal based powders are being developed to overcome these shortcomings of 
existing commercial supercapacitors. 

As shown in Exhibit 13, supercapacitors greatly reduce the distance between charge separators.  
In this latest design, the distance has been shrunk from microns (10-6) to 
activated carbon in this design is submerged in an electrolyte.    

capacitor  Design vs. Previous Generation Capacitors 

Supercapcitors.org 

When a voltage is applied across a capacitor, electrons or electron deficiencies accumulate at
electrode.  Moreover, the ions accumulate on the interfaces between the porous 

carbon materials submerged in the electrolyte. 

are why this type of capacitor gets it “double layer” moniker. At the low voltages, 
carbon does not chemically react with ions it is attached to so no oxidization.  A more detailed 

of this double layer reaction can be found in Exhibit 14. 
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A significant breakthrough in supercapacitor design came from the adoption of activated charcoal 
of very small and rough particles, which in bulk 

form look like a sponge.  The interior surface area is 100,000 times greater than its exterior 
surface area.  This overall surface area is significantly greater than that of the treated aluminum 

Some of the holes in the activated carbon are so small that the ions (charge carriers) 

itors can only operate at low 
voltages / low electric potentials.  To overcome this, they are often positioned in a 
series arrangement to increase the overall voltage. Voltage balancing is required to 

Newer sintered metal based powders are being developed to overcome these shortcomings of 

greatly reduce the distance between charge separators.  
) to nanometres (10-9). The 

Design vs. Previous Generation Capacitors  

 

lied across a capacitor, electrons or electron deficiencies accumulate at the 
electrode.  Moreover, the ions accumulate on the interfaces between the porous 

of capacitor gets it “double layer” moniker. At the low voltages, 
carbon does not chemically react with ions it is attached to so no oxidization.  A more detailed 
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Exhibit 14: Detail of the Double Layer Property of a Supercapacitor 

 
Source: electronicdesign.com 

EEStor Overview 

EEStor is a private company based north of Austin in Cedar Park, Texas.  The company was 
founded in 2001 by Richard D. Weir and Carl Nelson who had previously held senior positions in 
the disk-storage industry at several companies including IBM and Xerox.  Work on the technology 
started at least a decade earlier in a laboratory environment.   

We were able to visit the EEStor facilities in June of this year.  Our visit consisted of a tour of its 
existing production facility and a fairly detailed presentation on the company and its technology. 
We walked away quite impressed with the capability and approach EEStor is taking to bringing its 
technology to market.  However, we weren’t shown any working energy storage units during our 
visit.   

The company`s core technology revolves around developing a supercapacitor that overcomes the 
shortcomings of this energy storage technology as it stands in the commercial market today. 
EEStor`s Electric Energy Storage Units (EESUs) are able to overcome many of the shortcomings 
of traditional supercapacitors including: 

� High costs     - Low energy density 
� Can’t operate at high voltages  - Complicated management of series configurations 

 
So now the obvious question is how EEStor achieves this improvement over traditional 
supercapacitors.  Our description of the technical breakthroughs achieved by EEStor and its 
overall processing techniques it employs come from our readings of its patents filed to date.  This 
is supplemented by our research on the unique properties of the various materials used in the 
production of the company’s EESUs. 

 

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
EEStor was founded in 
2001, but work on the 
technology had started 
a decade earlier. 
 
 
 
 
 
 
 
 
 
The company’s electric 
energy storage units 
(EESUs) overcome the 
major shortcomings of 
capacitors. 
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Our understanding is that there 4 core technological breakthroughs achieved by the company: 

1) Barium titanate and associated materials are produced in bulk powder form at a high level of 
purity. It apparently has been difficult for others to produce many of these powders with 
sufficient purity in bulk form. 

2) Individual materials are broken into a fine powder whose crystals are consistently the same 
size (homogeneity) before entering the blending steps. 

3) A unique coating step using aluminum oxide that has high resistivity resulting in desirable 
breakdown characteristics. 

4) A low cost screen printing method.  

These treatments allow an EESU to operate at a temperature range of -20oC to +65oC and 
achieve a very high level of energy storage.  This is accomplished through the application of a 
very high voltage (i.e. 3,500V) to achieve a very strong electric field, while avoiding dielectric 
saturation or break down normally found at high voltages. A high voltage can be used because of 
the relatively high permittivity of the dielectric of 22,500.  

In comparison, relative permittivity scores range from 1 (air) to 80 (water) for the most commonly 
used dielectrics.  Barium titanate on its own has a relative permittivity of 1,200. 

By overcoming the shortcomings of traditional supercapacitors, while embracing their traditional 
advantages over battery technologies, the company has developed a technology that it claims will 
significantly outpace these other energy storage solutions.  The table in Exhibit 15 lists the 
performance comparisons between the EESUs and prominent battery technologies targeted for 
use in fully electric cars.  The table`s data is based on a 52 kWh unit that has the required 
capacity for a five passenger mid-size electric car targeted for highway use.  

 
 EESU Manufacturing Process 

The core of an EESU is produced using an inexpensive screen printing process and low cost 
(safe/environmentally friendly) inputs. This is in comparison to high cost manufacturing techniques 
and inputs (dangerous/environmentally unfriendly) associated with other battery based energy 
storage technologies.   

 

 

 

 

 

Exhibit 15: Comparable Performance Analysis of Comp eting Storage Technologies 

 
* Cubic inches 
Source:  ZENN Motor Company 
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There are 4 key 
technological / 
processing 
breakthroughs that we 
are aware of. 
 
 
 
 
 
 
 
 
 
 
 
The dielectric achieves 
a relative permittivity of 
22,500 in comparison to 
a 1 to 80 for more 
commonly used 
dielectrics. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
The EESU 
manufacturing process 
requires the use of 4 
printing inks. 
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The screen printing process uses three different inks, which are comprised of unique inputs: 

   Screen Printing Ink 1 (barium titanate ceramic powd er, aluminum oxide, PET Plastic):  

Barium titanate is typically purchased in relatively large crystalline form.  EEStor has developed a 
unique process to convert these crystals into a fine powder.  The key is to produce powder in bulk 
while achieving an overall purity level that is similar to that found in each individual crystal.  The 
crystals are processed in proprietary wet chemical step to achieve the powders with the 
necessary purity. In contrast, the mainstream approach is to rely on a mechanical ball milling 
process that adds impurities when crystals are milled down to a powder state. 

The powder is coated with aluminum oxide, which is a very effective electrical insulator.  We 
assume this insulation is needed to maintain the integrity of the barium titanate at high voltages 
that are applied across an EESU (high breakdown voltage rating).    
 
A poly ethylene terephthalate (PET) plastic powder is also added to the ink.  This is the type of 
soft plastic used in soft drink bottles. It also serves as a barrier, while reducing current leakage 
and the aging of the barium titanate.   

A final ingredient is a binder.  

Screen Printing Ink 2 (PET Plastic): 

This is the same plastic used in Ink 1.   It is typically purchased in pellet form and needs to be 
processed into a fine powder.  The various materials that are converted to powder such as the 
barium titanate need to have similar particle sizes for the sake uniform processing.   

PET plastic pellets are a soft material, which makes it difficult to convert to a powder.  To 
overcome this obstacle they are cryogenically frozen and then subjected to impact shattering 
through a jet pulverizing step.   

This ink will also contain a binder for the screen printing process. 

   Screen Printing Ink 3 (Aluminum): 

The third and final ink primarily consists of aluminum from which the electrodes of the EESU will 
be constructed.  Aluminum is purchased in powder form, but the particles are typically larger than 
those found in the processed powders in the first two inks.  A similar process applied to the PET 
plastic is used to produce smaller particle sizes. 

An advantage of using PET plastic is the lower associated sintering and hot isostatic-pressing 
temperatures and pressures that are required after the screen printing process.   These lower 
levels allow for the use of relatively inexpensive aluminum for the electrodes of the EESU.  
Without the PET plastic, EEStor would have to use more expensive platinum, palladium, 
palladium-silver alloy, or nickel powders to construct the electrodes.  

Sintering: heat is normally added through the use of a furnace to combine materials.  Often used 
to produce ceramics. 

Hot Isostatic Pressing: a manufacturing technique used to reduce the porosity of ceramic 
materials through the application of heat and pressure. 

This third and final ink also contains a binder. 

 

 

The key raw inputs used 
in the inks are barium 
titanate, aluminum 
oxide, aluminum, and 
PET plastic.  
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Screen Printing Process:  

Each of the three inks is mixed in their individual containers and they enter the screen printing 
stage through the use of high pressure pumps. There several printing stages or layers required to 
produce a completed sheet that will eventually form the energy storage core of an EESU:  

Layer 1 (Base):   The base of a sheet is a stainless steel plate that has been coated with 
Polytetrafluorethylene. This is a non-stick/non-reactive coating that is more commonly known by 
Dupont’s brand name version: Teflon. 

Layer 2 (First Electrode):  Ink 2 is applied onto the stainless steel plate. Ink 2 typically serves as 
a structural foundation and encasing for Inks 1 & 3. A layer of Ink 3 is applied using a stencil.  
This is the first electrode. Another coating of Ink 2 is added that encases the electrode on three 
sides. 

Layer 3 (Dielectric):   Ink 1 is added using a stencil.  This is the dielectric layer. A coating of Ink 2 
is added that encases the dielectric on all four sides.   

Layer 4 (Second Electrode):    Ink 3 is printed on, which is the second and opposite electrode to 
the existing layers.  Ink 2 is then added onto three sides of the electrode. 

After the printing of the fourth layer, the screen printing process has fabricated the main parts of a 
fully intact capacitor.   This step is repeated several times (up to 100x) to form a multilayer sheet.   

   Post Screen Printing Process: 
� Sintering:  the multilayer sheets are inserted into an inline oven with temperature zones that 

range from 40OC to 150OC. 
� Cutting:   The sheets are then cut into individual elements. 
� Hot Isostatic Processing:  the elements are inserted into a pressing oven with a 

temperature of 180OC and a pressure of 100 bar. 
� Bonding:  Ten elements are bonded together with an adhesive with a curing temperature of 

80oC. This step creates a component. 
� Exposing:  An abrasive cleaning step exposes the aluminum electrodes to their opposite 

sides in the component.  The exposed electrodes also have aluminum end caps attached to 
them. 

� Charging:  The components are placed into an oven at 180OC. Then +2,000 volts is applied 
to one electrode and -2,000 volts is applied to its opposite electrode. 

� Assembling:  The components are assembled to form arrays. 
� Stacking:  The arrays are stacked on top of each other to form the energy storage core of an 

EESU. 
� Packaging:  The ancillary parts/hardware and packaging are added to the stacked arrays to 

form a fully formed EESU. 

According EEStor patents, a fully formed 52kWh EESU will contain 31,351 components.  
Moreover, a completed EESU with the box, connectors, and ancillary hardware will weigh 
approximately 300 pounds. The total capacitance is 30.393 Farads. 
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The inks are mixed in 
individual containers 
before being screen 
printed onto stainless 
steel base layer. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Sintering and hot 
isostatic processing 
steps are key steps of 
the post screen printing 
process before the core 
of an EESU is integrated 
with more off the shelf 
components. 
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Exhibit 16 contains two diagrams illustrating the components in an EESU.  The first diagram 
shows 9 components arranged in a parallel format with the 3,500 volts found on the cathode 
ends. 
 
The second diagram in Exhibit 16 is a cross section side view of one component that illustrates 
the alternating layers of aluminum electrodes found in the aforementioned parallel format (marker 
12). It is flipped 90 degrees from the component orientation in first diagram. This second diagram 
also points out the barium titanate and PET plastic based dielectric (marker 11) in relation to the 
electrodes. 

 
Exhibit 17 contains two diagrams illustrating the arrays in an EESU.  The first diagram is a side 
view of a single array.  Markers 15 and 14 refer to the aluminum end caps attached to each 
component.  Marker 13 is associated with the copper conductor sheets with have opposite 
polarity 

The second diagram illustrates how the individual arrays are attached at the edges of copper 
conductor sheets (marker 18) in a stacked format. The copper sheets facing each other in this 
format have opposite polarity.  

 

 

 

 

Exhibit 16: Diagrams of EESU Components 

 
 

 
 
 
 
 
Source: ESStor Patent: US 7,466,536 B1 

 
 
 
 
 
 
 
 
 
 
 

An EESU operates 
3,500V an achieves a 
total capacitance of 
30.393 Farads. 
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Manufacturing Line  

We had the good fortune of touring the EEStor facility in June of this year and spent several hours 
with EEStor management.  We can confirm that a full scale manufacturing line is up and running 
and apparently producing the barium titanate and associated powders (including the blending 
steps). However, we assume some additional development is required before it can produce fully 
intact EESUs at a commercial level. The line is highly automated and is nearly an exact replica of 
the lines the company plans to build when they launch commercial scale production.  The plan 
calls for several of these lines to be grouped together and run concurrently.  Overall capacity 
increases to a commercial facility will simply involve adding more lines under a modular 
expansion approach.  This is a similar approach used in disk drives manufacturing as a means to 
maintain quality and cost control.    

Technology Licensees  

I addition to ZENN Motor Company, EEStor has licensed the technology to two additional parties 
with a unique set of expected applications: 

1) Lockheed Martin:   signed an exclusive licensing agreement for all military applications for 
the EESU technology in January 2008. Within 12 months of licensing the technology, it 
published international patents (naming EEStor specifically) covering its use in wearable units 
such as body armor and a transportable electrical energy storage system.  
 

2) Light Electric Vehicles Company:  This Eugene, Oregon based company was founded in 
2008 and has licensed the technology for use in 2 and 3 wheel vehicles.  

Exhibit 17: Diagrams of EESU Arrays 

 
 

 
Source: ESStor Patent: US 7,466,536 B1 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
The manufacturing lines 
are highly automated 
with a nearly complete 
one already existing at 
EEstor’s headquarters. 
 
The manufacturing 
process is highly 
scalable through the 
modular addition of 
more lines. 
 
 
 
 
 
 
In addition to ZMC, 
Lockheed Martin and 
Light Electric Vehicles 
Company have licensed 
EEStor’s technology for 
other unique 
applications. 
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In addition to ZMC, partners such as Lockheed Martin have constant access to EEStor 
management and its facility and have expressed a strong belief in the likelihood of the technology 
succeeding.  We don’t know if any party has observed a fully working EESU prototype at this time. 
We certainly didn’t when we visited the facility.   

Next Generation of Competing Technologies  

Investors and governments are investing billions of dollars to develop better energy storage 
devices to improve the offerings currently in a $54 billion dollar a year market. In a lot of 
applications beyond the electric car, the low performing attributes of current storage solutions are 
what is holding back a technological revolution that could drastically improve global economic and 
environmental conditions.  

There are several parties working on and in some cases already producing commercial product in 
small amounts of promising new technology.  This next generation of energy storage devices are 
a further evolution of the battery as well as the capacitor. 

A selection of the more promising competitors : 

A123 Systems  have garnered its fair share of attention lately.  Its lithium ion based batteries were 
selected by GM to be used in the series hybrid Chevy Volt and by Chrysler to be used in the all 
electric Dodge Circuit.  GM has also invested US$69 million into the company.  One of the 
improvements is better battery chemistry through the use of nanophosphate based chemistry to 
make the electrodes inherently more stable than other lithium ion batteries.  But the more 
intriguing aspect of the technology is the nano sized particles than are applied to the electrodes 
allow it quickly absorb and discharge electricity. These particles contain a large number of tiny 
hair-like structure that is inherently good at absorbing and releasing electricity in a relatively short 
period of time.  This improves the technology’s overall applicability towards passenger vehicles, 
but there doesn’t seem to significant cost improvement over other lithium ion batteries to support 
a mass market fully electric car. 

Altair Nanotechnologies: The company’s batteries use lithium titanate instead of graphite on the 
anode.  These lithium crystals have a surface area that is 100 square meters per gram versus the 
more traditionally used materials.  This greater surface area allows electrons to enter and leave 
the anode much more quickly.  The advantages here relate to improved power density.  An 
additional advantage is safety—graphite expands and contracts by 10% every cycle and this 
leads it to wearing out relatively quickly.  Lithium titanate does not encounter such stresses across 
cycles and it also allows for operation at a greater range of temperatures.  The company is 
currently targeting larger scale operations (i.e. power generation, buses and military applications) 
since the economics do not make sense for the passenger car segment at this time.  

Carbon Nanotubes:  A lab out of MIT is working on improving supercapacitor performance using 
a very different approach to that of EEStor.  Instead of focusing on the dielectric, it is focused on 
the current collectors.  Instead of treating the current collector with activated carbon to improve 
the surface area, the lab is working on using carbon nanotubes .  These tubes have even 
significant surface area while exhibiting lower resistance to carrying a current.  The team projects 
it can develop an ultracapacitor that could exhibit up to half the energy density of an equivalent 
weight chemical battery. 

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
There are several other 
parities working on 
promising technologies 
to improve the 
performance of batteries 
and capacitors, but their 
projected performance at 
this time is less than that 
of what EEStor forecasts 
for an EESU. 
 
 
 
 
 
However, there is 
considerably less 
technology risk at this 
stage associated with 
A123 Systems’ and Altair 
Nanothechnologies’ 
offerings as they are 
further along the 
development / 
commercialization path. 
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Accomplishments to Date  

A significant amount of accomplishments have achieved at EEStor since it was founded in 2001. 
We summarize notable events in the table below: 
 

 
 

 

 

Exhibit 18: Notable Events: The History of EEStor &  Its Technology 

 
Source:  Respective Company Press Releases, News Reports, ZENN Motor Company, Jacob Securities Research 
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There has been several 
key milestones achieved 
since the founders of 
EEStor started to work 
on the technology in the 
early 1990s and many 
coincide with that of 
ZMC’s history.   
 
In the coming years, 
commercial success for 
both companies will 
continue to run hand in 
hand.  
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What to Expect Next 

All difficult technical hurdles were overcome several months ago.  It is our interpretation that what 
remains from EEStor’s side is to integrate the proprietary energy storage core of the EESU with 
off the shelf components (electronic boards, wiring etc) to produce a fully function unit.  

There are two significant milestones remaining in calendar 2009: 

1) Overall component certification is expected at some point in September 2009.  We assume 
this means that a small scale fully functioning EESU will be certified at this time.  
 

2) A fully functioning EESU will be delivered to ZMC in calendar Q4:2009.  This is likely to be a 
full size 52.2 kWh unit.  The unit should slot right into ZMC’s prototype drivetrains that it has 
been developing for its forthcoming cityZENN/ZENNergy Drive based products.   

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 
We are looking towards 
two very significant 
milestones for both ZMC 
and EEStor over the 
next 4 months, which 
will go a long way to 
demonstrating the 
commercial viability of 
the energy storage 
technology. 
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Investment Risks 

Execution Risk: ZENN Motor Company is a relatively early stage company that relies on 
external parties for all key components of its products. In fact, it relies on single suppliers for key 
components of its products. Any disruption in the supply or quality of materials could severely 
impact the company’s operations.     
 
Technology Risk: The key competitive advantage of its next generation of products lies in an 
energy storage device being developed and manufactured by a startup company that is not 
producing any commercial products at this time.  The company has not proven to have a working 
lab prototype, let alone a commercial quality device that is expected to be delivered within months 
to ZENN Motor Company.  We are assuming ZMC has at least seen a smaller lab scale version 
of the EESU, but we cannot be certain of this.  We certainly were not shown any working 
prototypes during our visit to EEStor 
 
If the EESU fails to outperform existing chemical battery solutions, ZMC will not have any 
products with a tangible competitive advantage over competing solutions in the marketplace.  
Every major car manufacturer has a hybrid and/or all-electric car program that is currently active.  
We don’t expect ZMC to be able to compete with these larger competitors in the highway capable 
vehicle segment.  ZENN Motor Company may be able to sell small amounts of product catering to 
the more niche low speed vehicle segment for a modest period of time, but we also believe this 
segment will eventually be absorbed by relatively larger players. 

Start-up Risk:   ZMC has yet to generate positive cash flows.  There is no guarantee it will be 
able to in future periods.  The company needs to enter new markets and partner with new 
companies to achieve profitability—there is no track record to rely on.      
 
New Product/High Technology Risk:   The company future products are aimed at drastically 
revolutionizing the passenger vehicle segment.  Based on historical precedence, significant 
delays and technology failures are highly possible with the introduction of such products.  
 
Rapid Growth Risk:   Management does not have the previous experience in handling a 
company that has the potential to grow to a massive size in a very short period of time.  It takes a 
different skill set to run a small vs. a large enterprise. So the current team is on the cusp of 
entering uncharted waters and may need to bring in external talent to successfully handle the 
transition. 
 
Financing Risk:  The company is currently in a highly capital intensive business.  It will likely 
require several future capital raises to execute its business plan.  If it is not successful, it may not 
be able to achieve its projected targets.  Moreover, future rounds could be done at lower 
valuation levels than previous rounds if the business plan is not properly executed. This could 
result in severe dilution of ownership stakes for existing shareholders.   
 
Supplier Risk:  The company relies on outside vendors for the parts it assembles into its current 
and to a limited degree its future products.  If there is disruption from the supplier of any 
components without a rapid redundancy, there could a severe disruption in final output. 

      
Foreign Exchange Risk: The company’s assembly facility, research and development, and head 
office are based in Canada.   However, the majority of sales are originated out of the US at this 
time.  Moreover, key hardware components are purchased out of Europe.  Exchange rate 
fluctuations could have a negative impact on the company’s revenue and margins. 

 
 
   

 

 

There are significant 
investment risks 
associated with ZMC 
shares.  
 
 Several are common to 
all young companies.  
 
Others are unique 
through ZMC’s 
exposure and 
dependence on 
EEStor’s technology. 
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Our Thoughts on Q3:2009 Earnings 

ZENN Motor Company reported third quarter earnings on August 14, 2009.  Net revenue declined 
by 72% on a year-over-year basis and earnings were also down 35%. The banner number from 
the quarter was the company selling just 19 ZENN LSVs in the quarter in comparison to 67 in the 
same period last year.  The company`s market capitalization declined approximately 20% 
following the release of these results. 

The decrease in sales was chiefly attributed to weak market conditions in the overall automobile 
market. We would like to point out these results should not have been surprising and rather 
expected since overall market conditions in the sector continue to be weak.   

To take it one step further, LSV vehicle sales should be softer than that of more mainstream 
vehicles.  LSVs such as the ZENN are not a primary vehicle, yet can cost in excess of $15,000 
before incentives. Moreover, it is not a primary vehicle for many purchasers. This is the very 
definition of a discretionary spend product. Barring a substantial and sustained spike in oil prices 
from current levels, LSV sales will at least continue to be as weak as the sales in the overall 
automobile segment. 

For forthcoming quarters, we advise the reader to look at prior sequential quarters for a better 
reference and not at prior year results. The recently reported quarter actually showed an 
improvement over the unit sales in the second quarter of fiscal 2009, yet it was far short of what 
was achieved in 2008 (refer to Exhibit 19).  We attribute this relatively modest improvement to 
modest improvements in the overall segment as well as ZMC launching a new rebate based 
incentive program in the quarter. 

Another item of note was an increase in indirect expenses by approximately 30% on a year-over-
year and sequential basis.  The third quarter contained a $390,972 inventory write-down, but 
more importantly contained an increase in Engineering & Development costs--This increase was 
due to increases in employees, facilities upgrades, and greater level of contracted services to 
support the company’s forthcoming new product introductions in 2010 (refer to Financial 
Projection section of this report).   

Marketing expenses were also higher to boost ZENN unit sales in a challenging environment.   
We anticipate these expense levels to remain and steadily increase as the company transitions to 
new product sales support in 2010.  

To put the aforementioned commentary in perspective, we refer the reader to Exhibit 20 
illustrating quarterly sales of the ZENN LSV from the start of commercial sales.  Quarterly sales 
peaked in fiscal 2008 coinciding with stronger market conditions and greater awareness of the 
company’s products.     

 

Exhibit 19: Q3:2009 & Comparable Period Results 

 
* EBITDA excludes irregular inventory write-downs 
Source:  ZENN Motor Company 
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ZMC reported a weaker 
than expected third 
quarter. 
 
 
 
 
 
 
 
The weak overall market 
and economic 
conditions accounted 
for the shortfall on a 
yr/yr basis. 
 
 
 
 
 
 
 
Operating expenses 
were also higher as the 
company positions itself 
for its forthcoming new 
product introductions. 
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In the last month of Q4: 2008, the company’s supplier of a key powertrain component had shut 
down its production due to a labor strike.  Without this component, ZMC also had to shut down its 
production for 12 weeks to alter the ZENN LSV to support the components from an alternative 
supplier. Shipments to suppliers in Q4:2008 and the bulk of Q1:2008 was supplied from inventory 
stock.  The drop in unit sales in Q1:2009 was due to inventory stock being exhausted, and not 
demand as the company had an order backlog of 50 units at the time.  However, the backlog 
disappeared near the time production was restarted as the overall automobile market crashed 
reflecting the greater economic environment in North America at the time.  

Market conditions are the main reason for weak unit sales since the beginning of fiscal 2009.  The 
light colored bars in Exhibit 20 reflect our project sales for the next three quarters.  We are not 
modeling a recovery in LSV unit sales to 2008 levels.  In fact, after a modest improvement in the 
upcoming fourth quarter results, we are projecting declines ZENN LSV sales.  This decline 
reflects our expectation of this product being discontinued after fiscal Q4:2010 and the 
introduction of a 4-door ZENN LSV. As with the overall automobile segment, current model sales 
tend to slow on the cusp of new model being introduced provided inventory levels have been 
managed properly (to avoid deep discounting/incentives to push last year’s product).  In this case 
we are expecting a radically new model with a significantly greater valuation proposition for 
consumers through the integration of EEStor’s energy storage technology.    Moreover, we are 
also accounting for newer and better capitalized entrants in the LSV market in North America with 
more carlike offerings.  One of the advantages that the ZENN LSV had in 2007 and 2008 was it 
looked and operated more like a car vs. its competitors’ offerings that came across as kitted out 
golf cars. 

In summation, we don’t feel the market valuation of ZMC should be greatly impacted by financial 
results the company is expected to report in forthcoming quarters, provided there isn’t a sharp 
deviation from prior sequential results in either direction.  The company’s market valuation in our 
work is based on the sales of its future products using EEStor’s technology.  The current product 
is simply a test bed and we don’t qualify it in our work as a core commercial offering.  It therefore 
has limited bearing on the future performance at this point in the company’s lifecycle.   

 

Exhibit 20: ZENN LSV Unit Sales 

 
Source:  ZENN Motor Company & Jacob Securities Research 
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We are not expecting a 
significant increase in 
quarterly sales of ZENN 
LSV going forward on 
sequential quarter 
basis. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
The financial results 
associated with the 
ZENN LSV should not 
have a significant 
bearing at this stage on 
ZMC’s overall market 
valuation. 
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However, there were two recent developments that we feel should give investors pause and that 
warrant a negative impact on the company’s market valuation in the absence of clear 
disclosure/explanations from ZMC and EEStor: 

1. ZMC increased its equity stake in EEStor from 3.8% to 10.7% on July 2, 2009. Prior to the 
completion of this transaction, ZMC’s had the option of increasing its stake up to a range of 
approximately 6.2% to 10.7% depending on the level of participation of other EEStor 
shareholders.  No other shareholder chose to increase their respective stake so ZMC was 
able to up its stake in EEStor to the maximum allowed level.    

There is at least one other prominent external shareholder, the well regarded venture capital 
firm of Kleiner Perkins Caufield & Byers (KPCB).  Early stage VCs often don’t participate in 
follow-on rounds of financings and/or KPCB may have simply provided its previous injection 
of capital for a specific purpose that is not related to the recently completed investment round 
in EEStor.  However, we find it odd KPCB and other investors did not participate in this round 
at any level.  Moreover, KPCB also refuses to officially acknowledge its investment in EEStor 
at this time. 

2. On January 9, 2009 EEStor issued a press release stating that the former vice chairman of 
the board of directors of Dell, Inc., Morton Topfer was returning to ESStor’s board after 
previously leaving his post in 2007.  However, in June there were several reports stating that 
Mr. Topfer had once again left EEStor’s board.  To the best of our knowledge ESStor has not 
officially addressed (i.e. confirmed/refuted) this development.   

  

There are two possible 
negative developments 
that occurred recently 
that should be factored 
into ZMC’s market 
valuation until the 
company or EEStor 
officially addresses 
them. 
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Financial Projections 

Our initial inclination when mapping our approach to building our financial projections was to 
employ the classic top down approach.  For example, taking an overall market size (i.e. for 
electric vehicles and hybrids) and giving ZMC’s offerings a certain percentage of it in the coming 
years.  This is the classic approach to use when a company such as ZENN Motor Company is 
rather tight lipped about how its sees its fiscal 2010 and 2011 unfolding.   

However, in this case we feel we can construct a reasonable scenario of how fiscal 2010 and 
2011 could look.  The projections are largely based on our expectation of ESStor production 
levels over these fiscal periods.   To determine these levels, we reference the US$2.4 billion US 
Department of Energy (DOE) stimulus package geared towards domestic battery manufacturing 
and related products targeting the transport sector.  On August 5, 2009, the DOE announced the 
awarding of stimulus funds (largely in the form of grants) to 48 advanced battery and elective 
drive projects.   Some of the largest grants went to companies looking to build new facilities or to 
expand existing lithium ion battery production plants in the US.  In most cases, these are next 
generation lithium ion technologies with improved performance attributes (i.e. price, energy 
density. power density, stability etc).   

Exhibit 21 contains a selection of grant recipients and their expected future production of batteries 
in facilities that will focus on automobile applications.  The production levels are based on the 
following key metric: annual watt hours of production.  In most cases the companies didn’t 
explicitly provide guidance in the form of this metric so we made a variety of assumptions to 
complete this comparative analysis.  As a result, these production levels are approximations, but 
we believe they are reasonably close to what these companies expect to produce in the coming 
years. We treat the exiting production examples as a reference point for EEStor’s initial 
commercial capacity and also a reference for a rapid scale up of capacity.   

We continue to utilize the aforementioned assumption that EEStor’s production process is less 
capital intensive and can be scaled up a lot quicker than lithium ion battery production. In 
conjunction with the expected demand of EESU based applications, we expect EEStor’s 
production capacity to far exceed the levels of the biggest planned facilities in Exhibit 21.  For the 
sake of perspective, the biggest lithium ion factories today are located in countries such as 
Japan, South Korea, and China and far exceed the existing capacity found in the North America 
and European facilities in Exhibit 21.  These Asian countries have facilities that produce batteries 
for a variety of applications beyond the transportation sector.  We believe companies such as 
BYD (China), Samsung (Korea), and Panasonic (Japan) are likely planning to build facilities with 
production capacities targeting the transportation sector that will far exceed the ones highlighted 
in Exhibit 21.   

 
We attempt to lay out a 
possible scenario for 
ZMC’s coming fiscal 
years based on a limited 
set of information and 
our understanding of 
the overall 
transportation market. 
 
 
 
 
 
 
 
 
 
 
 
 
 
We employ the recent 
production projections 
of many relevant US 
lithium ion battery 
manufacturers as a 
frame of reference to 
arrive at EEStor’s 
production levels for its 
EESUs. 
 
These production levels 
form the foundation of 
our ZMC revenue 
forecasts. 
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The big caveat in our work will be the assumptions that EEStor will deliver its storage units on 
time as per our projections.  Moreover, ZMC will be able to execute its business plan successfully 
once it starts receiving commercial grade EESUs.  We address the very high level of 
technological and execution risk in our valuation work in a subsequent section of this report. 

Key Items of Disclosure 
    

In Exhibit 22 we lay out the broad scope disclosures that we use to structure our projections.  The 
key takeaways are that ZMC can sell every EESU it receives in 2010 and is looking to introduce 
products based on EEStor technology in 2010. The cityZENN is essentially a new highway 
capable car that faces longer certification and legal hurdles to clear before it is cleared for 
commercial sales.  The time to market for golf carts, low speed vehicles, and retrofits of existing 
road certified cars is comparatively shorter.   

 

 

 

 

Exhibit 21: Existing & Future Lithium Ion Productio n With DOE Funding Support 

 
*The company did not provide enough information about its future production plans to include in the top section of the table. 
Source: Company documents, News Reports, Jacob Securities Research 

Exhibit 22: Relevant Company Disclosure 

 
Source:  ZENN Motor Company 
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There is a small set of 
ZMC disclosures to 
work with, however we 
feel there is enough to 
provide the reader with 
a reasonably explicit 
forecast for ZMC’s 
future quarters.  
 
The eventual execution 
of ZMC’s business plan 
could look very different 
even if EESUs are 
delivered on time and 
perform as expected.  
But based on the limited 
set of info that is 
currently available we 
are comfortable with our 
current forecasts.  
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Projected Timeline 

Using the aforementioned items of disclosure and our understanding of the automobile market, 
we have devised a timeline to carry us through the end of ZMC`s fiscal 2011.  We refer the reader 
to Exhibit 23. 
 

 
A couple of items to highlight from Exhibit 23: 

� We don`t anticipate a commercial EESU unit being delivered to ZMC until the end of 
calendar 2009 (i.e. December).  So conceivably, we don’t expect commercial demonstrations 
in earnest using EESUs until calendar second quarter of 2010. 
 

� The 4-door LSV ZENN:  We view the LSV market as a temporary area of primary focus for 
the company.  The original ZENN was a way to prove a low price electric car could be sold in 
the market. The low price point was due to the limitations of existing energy storage devices 
at the time.  The 4-door ZENN LSV will not have a limited energy storage device.  However, 
it will take a while for the company’s future primary product, the cityZENN to reach market. 
So ZMC needs an intermediary device to absorb the supply of EESUs being delivered in the 
interim in calendar 2010 and also into 2011 as the cityZENN and ZENNergy Drive (retrofits) 
start to enter the market.  This new LSV model fits the bill. 

Low speed vehicles are not primary vehicles in most households.  They are typically the 
second or third vehicle and can often be looked at as an indulgence (particularly in a bad 
economy).  To successfully absorb this EESU supply in calendar 2010, additional utility 
needs to be added beyond a greater range and maybe a lower price point.  This new ZENN 
LSV model is necessary since it adds significantly to the overall value proposition.  We view 
it as competing against economical subcompact cars in terms of use and at the sticker price 
(i.e. still hovering around US$10,000 sticker price after incentives).  With this new model, one 
can take 4 adults to the movies and pick up groceries on the way back home.   

ZMC also plans to start selling electric drive trains to commercial utility vehicles (we assume 
products such as forklifts) in the interim period before the cityZENN or its equivalent has 
been certified. We just don’t expect a significant variety of retrofit applications, since different 
drivetrains and EESU models will be required for each new application—complexity not 
expected to be added to EEStor or ZMC’s business plan at this point in their respective 
lifecycles. We also are looking for the 2-door version of the ZENN to be discontinued once its 
4-door successor is introduced. 

 

 

 

Exhibit 23: ESStor Disclosure Concerning Commercial  Production 

 
Source:  ZENN Motor Company, Jacob Securities Research 

���)(**B �
�)(*+* ?��)(*+* ����)(*+* ���)(*+* �
�)(*++ ?� �)(*++ ?��)(*++
I+)(*+* I()(*+* I.)(*+* I;)(*+* I+)(*++ I()(*++ I.)(*++ I; )(*++

"�����
������.M����?�������?����0	"
0	"��
��������
�����
����?���
�������
�����
����.M�

7
���������������������������
����D�3�?����0�//�6.1
��.����@���
��
�����
����#��?�
���
������.M�

"���0�//H0�//�����������
�����
�������

�

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
We expect a 4-door 
version of the ZENN 
LSV to replace the 
current model by 
calendar Q4:2010. 
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� EESU Commercial Production:  We assume that EEStor`s commercial (large scale) 

production at a new dedicated facility will not begin in earnest till the beginning of calendar 
first quarter 2011. However, initial commercial production to support the 4-door ZENN LSV 
and demonstration applications will likely come from EEStor’s existing production line at its 
current headquarters.  
 

� cityZENN:  We are modeling for the official unveiling of the commercial version of this vehicle 
at very end of calendar 2010.  Commercial sales will not begin till calendar first quarter 2011.  
In other words, meaningful production levels will not be reached until 2011.  This accounts 
for not only the time it takes to get the certifications, but also the additional complexities 
involved  in working with several parties in launching a new car at a fairly large scale. 
 

� Beyond commercial launch of cityZENN:   We don’t factor in a second or third OEM getting 
involved with the cityZENN project until we are well into calendar 2011 at the earliest.  We 
are also looking towards the end of calendar 2011 or early 2012 before we anticipate any 
traction with ZMC moving to a more technology licensing model in this projection model.  At 
this point, both the cityZENN and 4-door ZENN LSV will likely be discontinued and the 
company will enter the pure technology licensing portion of its life cycle—why maintain a 
complicated business model when licensing sales will likely dwarf its other products. 

 
Model Foundation 

In Exhibit 24, we break down our unit sales by quarter. With respect to the ZENN LSV, we 
assume it will require one-half the energy density of the EESU targeted for the cityZENN —this is 
likely more than what would be required for a 2-door ZENN LSV, but the 4-door ZENN LSV will 
will be a heavier car with more robust requirements.  As previously stated, we are projecting 
EEStor`s production to exceed the DOE grant recipient’s future capacities in Exhibit 21 by 2011. 
 

 
Notable Assumptions: 

� Car Pricing:  We anticipate the 4-door ZENN LSV to be priced at a similar level as the 
current 2-door version before incentives.  As previously mentioned, we suspect this will come 
with significantly greater functionality/utility and a price near US$10,000 (post incentives). 
 
 
 

Exhibit 24: Top Line Model Inputs 

 
Source:  Jacob Securities Research 
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EEStor may not ramp up 
to large scale 
commercial production 
until early 2011. 
 
 
 
 
cityZENN’s commercial 
launch will coincide with 
EEStor’s production 
ramp up in 2011. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
We anticipate the 4-door 
ZENN LSV to be priced 
at a similar level to that 
of the 2-door ZENN LSV. 
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With respect to the cityZENN, the average mid-size car in the US sold for just under 
US$24,000 (base price plus options & delivery charges) in 2008 according to Consumer 
Guide Automotive.  In the US, President Obama’s stimulus measures allow for consumers to 
claim a US$7,500 tax credit for plug-in cars with energy storage units that have the storage 
capacity used in this application.  In locations such as Ontario, consumers will be eligible for 
a $10,000 rebate starting in 2010 for purchasing an electric car.  To be consistent with our 
thesis on pricing a mass market electric vehicle, we anticipate the initial sticker price of the 
cityZENN to be around the $30,000 level in North America. 

The retrofit market we feel will support prices that are similar in level to the overall price of a 
LSV ZENN.  The retrofit cars require the hardware associated with the cityZENN, but the 
company is only likely to be selling the electric drivetrains in this business line (ZENNergy 
Drivetrain) to the end consumer. Aftermarket conversion kits at retail can cost between 
US$7,000 to US$10,000 for just the electric drive components before even factoring in cost 
of the energy storage device.  This price range is typically associated with the heavier car 
portion (i.e. midsize cars or small pick-up trucks) of the conversion market.  So a retail price 
near US$15,000 (with EESU) before any external incentives would seem to be the sweet 
spot. Essentially a lower priced option (factoring in energy storage) with significantly greater 
performance and applications than competing conversation kits on the market.  

� To Build or Not to Build:   We do not anticipate ZMC doing final assembly of cars after the 
discontinuation of the 2-door ZENN LSV in calendar 2010.  The company’s ambition is to 
move to a pure technology licensing model in the relatively near future.  So it really makes 
little sense in incurring the CAPEX and business plan complications of expanding its 
assembly facilities to support the higher volume production of the 4-door ZENN and the 
retrofit market. ZMC has already stated the cityZENN will be produced externally by a third 
party OEM. 

What we expect is the assembly of the ZENNergy Drivetrain at the Montreal facility before it 
is shipped out to a third party OEM for final assembly to produce the 4-door ZENN LSV and 
likely for the initial life of the cityZENN product if it is brought to market.  The retrofit market 
will also be catered to this way, but the final assembly work is likely to be done by small 
independent contractors—some small car assembly batches may be done by ZMC, but this 
will not likely be the norm. 

� Margins:  We are modeling gross margins of 4%, 7%, and 9% for the 4-door ZENN LSV, 
retrofit kits, and the cityZENN respectively.  The comparatively low margins of the ZENN LSV 
reflect the need to price it as low as possible to maximize value to sell enough units in a 
market that we feel is less dynamic than the one for a high speed car.  The cityZENN is in a 
unique position where demand should be very strong in the largest segment of the 
automobile market.  All margins are computed after determining cost of materials and the 
eventual market price point for each product.   For perspective, Honda and Toyota are 
earning about $3,100 on each hybrid they sell, which is similar to the margin they earn for 
small gasoline-engine cars.  Furthermore, Honda estimates a gross margin of 15% on its 
Honda Insight (a hybrid car). 

  

The cityZENN will likely 
be priced near $30,000 
at the time of its launch. 
 
 
 
 
 
 
 
The retrofit kits for 
larger full scale vehicles 
(i.e. cityZENN 
comparables) could be 
priced at the $15,000 
level. 
 
 
 
 
 
 
 
ZMC management still 
needs determine 
whether to launch 4-
door ZENN LSV and 
cityZENN or go straight 
to a licensing model 
after EEStor begins 
commercial production 
of its EESUs. 
 
 
 
For now we assume in 
our work that ZMC will 
launch both vehicles 
before going exclusively 
to a technology 
licensing model. 
 
 
 
 
Gross margins for each 
product will reflect the 
unique characteristics 
of each target market. 
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Valuation 

There is tremendous technological and execution risk associated with investing in ZENN Motor 
Company’s stock.  The company’s stock price already reflects a fair bit of the value associated 
with the EEStor’s energy storage unit working as promised.  So if there is any meaningful delay in 
receiving commercial EESUs or the technology doesn’t perform as expected, the stock price will 
likely experience a severe downward revision in its market capitalization. 
 
Our financial model reflects the EESUs being delivered on time and living up to the so called 
hype.  In fact, we are projecting EBITDA of near $27 million for ZMC in its fiscal 2011.  This is on 
the backs of revenue of almost $500 million.  That is a very substantial top-line in relation to 
where the company is right now.  These projections are based on the very large unit sales 
highlighted in Exhibit 24.  The main concern with achieving these results is EEStor being 
available to deliver EESUs in sufficient quantity and at the projected performance levels—this 
represents the bulk of the technology and execution risk associated with this ZMC’s stock.  
However, if delivery can be achieved, the very large potential market will be there to support 
sales since the value proposition associated with EESU based applications is considerably higher 
than competing solutions. 
 
We would advise the reader to not be very focused on our revenue projections at this time.  The 
top line can vary substantially depending on how ZMC decides to execute its business plan.  A 
few examples: 
� Building drivetrains themselves vs. farming all production/assembly to third parties in 2010 

and 2011. 
� Launching cityZENN and 4-door CityZENN or skipping the launch of these products and 

going straight to supporting OEM branded vehicles by applying the ZENNergy Drive brand. 
 
However, there will be a much more narrow range of possibilities associated with our EBITDA 
projections and associated cash flows across various combinations of commercial product 
launches.   
 
To generate our 12-month price target for the company’s shares we employ an EV/EBITDA 
valuation methodology by applying a 15x multiple to our 2011 EBITDA estimate.  We also haircut 
our projected value by one-third to further account for the aforementioned technology and 
execution risks.  This leaves us with a $7.30 per share target, representing a 40% upside from 
the current trading level.  We therefore rate ZENN Motor Company’s shares a Speculative Buy  
at this time.    
 
We fully intend to revisit our valuation work later month (September) when EEStor is expected to 
certify the components of a fully functional EESU.  If expectations are met, we will likely revise 
our valuation with a strong upward bias.  If there is a delay or the performance is below 
expectations than the opposite will likely occur. Our projected valuation could also be tangibly 
impacted in December when we anticipate EEStor will likely deliver a commercial grade 52 kWh 
EESU to ZENN Motor Company. 

 
  

 
 
 
 
 
 
 
 
We employ an 
EV/EBITDA valuation 
methodology in our 
work to arrive at $7.40 
per share 12-month 
target price. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
This valuation level will 
be revisited at least 
twice in calendar 2009 
to account for two 
expected milestones in 
the development of the 
EESU. 
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Appendix A: Impact of Better Efficiencies of EVs vs . ICE Based Vehicles   

We will attempt to flush out the concept of an electric vehicle (EV) having lower operating costs 
and greater convenience in comparison to an ICE based vehicle.   

First up is the overall efficiency advantage of electric cars as shown in Table 1.  For the sake of 
simplicity we will limit this analysis to conversion efficiency from the electric outlet/gas pump to 
mechanical energy that turns the wheels of a vehicle. An ICE based passenger car that runs on 
gasoline has an overall conversion efficiency of just 20% while achieving 29 miles per gallon 
(60/40 blend of city and highway driving).  In comparison, an electric vehicle loses only 19% of 
the energy from outlet to wheels to achieve four times the efficiency.  In other words, a typical 
electric vehicle using the amount of energy stored in a gallon of gasoline will be able to travel four 
times as far as a gasoline powered car. 

An electric car relies chiefly on electronic components and solid state devices for energy 
conversion.  Whereas an ICE base drivetrain has large mechanical parts that lose significant 
amounts of energy due to forces such as friction during operation (i.e. a rotating driveshaft). 

A gallon of gasoline has approximately 33.56 kWh of energy.  Using the assumption that the 
average retail price of electricity for all sectors in North America is $0.09 per kWh, we arrive at the 
cost of $3 for the equivalent of energy in a gallon of gasoline in Table 2.  Interesting, if we use 
basically the same price for a gallon of gasoline used in an ICE based car, we still have a wide 
disparity in terms of cost on a per mile basis.  The difference is fully accounted for by the 4x 
greater efficiency of an electric car as calculated in Table 1. This per mile disparity is expected to 
grow in the future as the cost of gasoline is expected to rise quicker than retail cost of electricity. 

Table 1: Efficiency of an EV vs. ICE Based Vehicle  

 
Source: fueleconomy.gov, Transport Canada, EcoWorld, Jacob Securities Research  
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A typical driver travels 12,000 miles in a passenger car in the United States in a year.  Table 3 
shows that at that distance the fuel bill amounts to $1,200 for a gas powered car vs. $300 over 
the course of a year for an electric vehicle.  This distance also translates into 25 trips to the gas 
station for the ICE based vehicle. A comparable electric car in essence should requires zero trips 
for charging once a person leaves his residence or place of business.      

An average daily commute is between 30 to 40 miles roundtrip.  A cityZENN is projected to travel 
250 miles on a charge.  A person can fuel up his electric vehicle at home before leaving the 
house, whereas this is not as easy to do for gas powered car. This is one of the key 
conveniences of owning an electric car. On the rare occasions that a trip is for longer than 250 
miles, an electric car driver in the near future should be able to find places to charge the energy 
storage pack.  In the case of the cityZENN, future quick charging stations will completely 
replenish the car with fuel/electricity in less than 5 minutes, which is as long as person spends at 
gas station fueling an ICE base car.  

An additional convenience of operating an electric vehicle is that it requires less maintenance 
than an ICE based car. It will still require maintenance for items such as shocks, but the Electric 
Auto Association estimates an EV will have around $500 less in annual maintenance cost versus 
a comparable gasoline powered car. This has to do with a simpler drivetrain that also has less 
mechanical/moving parts that wear out (i.e. friction) over the course of a vehicle’s life. 

 

 
 

Table 2: Efficiency of EV vs. ICE Based Vehicle  

 
Source: EIA, Futureshop, US DOE, EcoWorld, Jacob Securities Research 

Table 3: Annual Usage & Costs of EV vs. ICE Based V ehicle  

 
Source: US EPA, Transport Canada, Jacob Securities Research 
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Appendix B: Projected Financial Statements  

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Income Statement

ZENN Motor Company 2006 2007 2008A 2009 2010 2011 Q1:2008 Q 2:2008 Q3:2008 Q4:2008 Q1:2009 Q2:2009 Q3:2009A Q4:2009

%Sales grow th 

Net Revenue 2,024,462 3,043,906 1,422,386 961,787 480,238,781 646,722 962,325 740,003 494,236 275,961 300,267 351,922 321,929

Cost of sales -              2,302,349       3,072,616       1,449,541     1,029,110     440,694,027 606,024        933,104        871,811        589,099        291,356        295,427        273,659        250,336        

Gross margin -              (277,887)         (28,710)           (27,155)         (67,323)         39,544,754   40,698          29,221          (131,808)      (94,863)        (15,395)        4,840            78,263          71,593          

%GM to sales -13.7% -0.9% -1.9% -7.0% 8.2% 6.3% 3.0% -17.8% -19.2% -5.6% 1.6% 22.2% 22.2%

SG&A 3,458,249 5,833,105 7,347,093 7,998,940 9,444,128 12,151,387 1,824,513 1,958,738 1,821,669 1,751,016 1,976,408 2,185,352 2,086,164 2,179,228

EBITDA (3,458,249)  (6,110,992)      (7,375,803)      (8,026,095)    (9,511,451)    27,393,367   (1,783,815)   (1,929,517)   (1,953,477)   (1,845,879)   (1,991,803)   (2,180,512)   (2,007,901)   (2,107,634)   

%SG&A to sales 288.1% 241.4% 562.4% 981.9% 2.5% 282.1% 203.5% 246.2% 354.3% 716.2% 727.8% 592.8% 676.9%

%EBITDA to sales -301.9% -242.3% -564.3% -988.9% 5.7% -275.8% -200.5% -264.0% -373.5% -721.8% -726.2% -570.6% -654.7%

Dep'n & other amort'n 38,648        92,738            142,814          164,200        175,747        269,192        32,550          39,331          36,610          44,408          44,639          44,383          30,770          33,554          

EBIT (3,496,897)  (6,203,730)      (7,518,617)      (8,190,295)    (9,687,198)    27,124,175   (1,816,365)   (1,968,848)   (1,990,087)   (1,890,287)   (2,036,442)   (2,224,895)   (2,038,671)   (2,141,188)   

Other (103,180)     (953,472)         (511,406)         (390,972)       -                -                (59,366)        -               (452,040)      -               -               (390,972)      -               -               

Total interest 31,424        181,061          291,400          294,334        312,419        554,687        37,791          58,544          129,410        103,867        63,427          39,846          87,194          112,026        

Earnings before tax (3,568,653)  (6,976,141)      (7,738,623)      (8,286,933)    (9,374,779)    27,678,863   (1,837,940)   (1,910,304)   (2,312,717)   (1,786,420)   (1,973,015)   (2,576,021)   (1,951,477)   (2,029,162)   

Provision for tax 4,074,508     

%Tax 15%

Net income (3,568,653)  (6,976,141)      (7,738,623)      (8,286,933)    (9,374,779)    23,604,355   (1,837,940)   (1,910,304)   (2,312,717)   (1,786,420)   (1,973,015)   (2,576,021)   (1,951,477)   (2,029,162)   

EPS (0.21)$         (0.27)$             (0.25)$             (0.22)$           (0.25)$           0.58$            (0.06)$          (0.06)$          (0.07)$          (0.05)$          (0.06)$          (0.08)$          (0.05)$          (0.05)$          

Source: Company Filings, Jacob & Company Securities Research 

Balance Sheet

ZENN Motor Company 2006 2007 2008A 2009 2010 2011 Q1:2008 Q 2:2008 Q3:2008 Q4:2008 Q1:2009 Q2:2009 Q3:2009A Q4:2009

Cash & S-T Investments 2,216,962   6,221,257       7,686,100       11,245,535   1,895,264     4,825,463     3,601,087     16,181,151   7,686,100     6,540,187     6,004,427     8,652,818     11,245,535   8,842,838     

S-T Investments -              -                  7,000,000       -                -                -                -               -               7,000,000     5,225,000     4,800,000     100,000        -               -               

Receivables -              272,946          80,069            249,965        52,162          54,481,866   363,028        295,306        80,069          216,781        227,246        83,697          249,965        286,321        

Inventory 1,376,365   1,442,862       1,958,233       1,130,329     75,181          64,767,123   1,656,081     1,885,877     1,958,233     2,535,032     2,419,138     1,870,523     1,130,329     707,470        

Prepaids & other 524,386      642,061          599,309          328,929        10,601          9,132,332     669,094        296,856        599,309        700,327        615,027        320,595        328,929        170,502        

Total current assets 4,117,713   8,579,126       17,323,711     12,954,758   2,033,208     133,206,784 6,289,290     18,659,190   17,323,711   15,217,327   14,065,838   11,027,633   12,954,758   10,007,131   

PP&E 158,797      353,047          362,413          296,360        523,171        723,171        318,068        332,313        362,413        333,506        292,886        265,091        296,360        323,171        

Development costs -              -                  389,207          768,291        1,284,255     1,800,219     -               169,915        389,207        539,046        639,300        639,300        768,291        897,282        

Rental deposits 81,265        100,535          98,552            112,302        -                -                91,320          94,978          98,552          88,852          96,988          96,988          112,302        117,407        

EEStor technology rights 866,975      1,510,145       1,510,145       2,303,275     3,003,275     3,003,275     1,510,145     1,510,145     1,510,145     1,510,145     1,510,145     2,303,275     2,303,275     3,003,275     

Investment in EEStor, Inc. -              2,857,815       2,857,815       7,857,815     7,857,815     7,857,815     2,857,815     2,857,815     2,857,815     2,857,815     2,857,815     2,857,815     7,857,815     7,857,815     

Total assets 5,224,750   13,400,668     22,541,843     24,292,801   14,701,724   146,591,264 11,066,638   23,624,356   22,541,843   20,546,691   19,462,972   17,190,102   24,292,801   22,206,081   

Payables & accrued 1,210,257   1,634,936       2,078,969       1,480,690     57,831          49,820,864   1,522,840     1,692,505     2,078,969     1,781,874     1,692,410     1,496,307     1,480,690     1,150,417     

Contingent loss on purchase comittments-              -                  176,053          -                -                -                -               -               176,053        -               -               -               -               -               

Total liabilities 1,210,257   1,634,936       2,255,022       1,480,690     57,831          49,820,864   1,522,840     1,692,505     2,255,022     1,781,874     1,692,410     1,496,307     1,480,690     1,150,417     

Capital stock 11,812,599 26,081,655     41,863,409     52,244,199   52,419,946   109,689,138 27,352,053   41,198,210   41,863,409   41,874,203   43,062,403   43,402,179   52,244,199   52,277,753   

Contributed surplus & warrant capital702,039      1,160,363       1,638,321       2,069,706     3,100,521     4,353,481     1,183,633     1,635,822     1,638,321     1,891,943     1,682,456     1,841,934     2,069,706     2,308,868     

Retained earnings / deficit (8,500,145)  (15,476,286)    (23,214,909)    (31,501,795)  (40,876,575)  (17,272,220)  (18,991,888) (20,902,181) (23,214,909) (25,001,329) (26,974,297) (29,550,318) (31,501,795) (33,530,958) 

Total equity 4,014,493   11,765,732     20,286,821     22,812,110   14,643,892   96,770,400   9,543,798     21,931,851   20,286,821   18,764,817   17,770,562   15,693,795   22,812,110   21,055,663   

Total liabilities and equity 5,224,750   13,400,668     22,541,843     24,292,801   14,701,723   146,591,264 11,066,638   23,624,356   22,541,843   20,546,691   19,462,972   17,190,102   24,292,801   22,206,080   

Source: Company Filings, Jacob & Company Securities Research 
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Cash Flow Statement

ZENN Motor Company 2006 2007 2008A 2009 2010 2011 Q1:2008 Q 2:2008 Q3:2008 Q4:2008 Q1:2009 Q2:2009 Q3:2009A Q4:2009

Net income (3,568,653)  (6,976,141)      (7,738,623)      (8,286,933)    (9,374,779)    23,604,355   (1,837,940)   (1,910,304)   (2,312,717)   (1,786,420)   (1,973,015)   (2,576,021)   (1,951,477)   (2,029,162)   

Depreciation and amortization 38,648        92,738            142,814          164,200        175,747        269,192        32,550          39,331          36,610          44,408          44,639          44,383          30,770          33,554          

Stock based compensation 117,715      466,740          738,841          1,004,056     1,030,814     1,252,961     196,390        211,748        164,899        256,917        263,713        255,654        227,772        239,161        

CASH FLOW (3,412,290)  (6,416,663)      (6,856,968)      (7,118,677)    (8,168,218)    25,126,507   (1,609,000)   (1,659,225)   (2,111,208)   (1,485,095)   (1,664,663)   (2,275,984)   (1,692,935)   (1,756,447)   

CFPS (0.20)$         (0.25)$             (0.22)$             (0.19)$           (0.22)$           0.62$            (0.06)$          (0.05)$          (0.07)$          (0.04)$          (0.05)$          (0.07)$          (0.05)$          (0.05)$          

Working capital change (1,031,214)  (32,439)           340,344          154,062        148,420        (78,480,345)  (477,317)      333,250        449,520        (1,287,720)   101,312        790,494        549,976        214,657        

FREE CASH FLOW (4,443,504)  (6,449,102)      (6,516,624)      (6,964,615)    (8,019,798)    (53,353,837)  (2,086,317)   (1,325,975)   (1,661,688)   (2,772,815)   (1,563,351)   (1,485,490)   (1,142,959)   (1,541,791)   

CAPEX (177,105)     (286,988)         (152,180)         (67,334)         (226,810)       (200,000)       (2,507)          (53,565)        (66,717)        (15,457)        (4,019)          (16,589)        (31,269)        (26,810)        

S-T Investments -              -                  (7,000,000)      7,000,000     -                -                -               -               (7,000,000)   1,775,000     425,000        4,700,000     100,000        -               

EEStor shares & tech rights (866,975)     (3,500,985)      -                  (5,793,130)    (700,000)       -                -               -               -               -               -               (793,130)      (5,000,000)   (700,000)      

Other Assets (81,265)       (19,270)           (387,224)         (392,834)       (403,662)       (515,964)       -               (126,994)      (269,445)      (140,139)      (108,390)      -               (144,305)      (134,096)      

LTD change -              -                  -                  -                -                -               -               -               -               -               -               -               -               

Capital 7,547,582   14,260,640     15,520,871     9,777,348     -                57,000,000   841,718        14,086,598   502,799        7,498            715,000        243,600        8,811,250     -               

CASH CHANGE 1,978,733   4,004,295       1,464,843       3,559,435     (9,350,271)    2,930,199     (1,247,106)   12,580,064   (8,495,051)   (1,145,913)   (535,760)      2,648,391     2,592,717     (2,402,697)   

Cash beginning of quarter 238,229      2,216,962       6,221,257       7,686,100     11,245,535   1,895,264     4,848,193     3,601,087     16,181,151   7,686,100     6,540,187     6,004,427     8,652,818     11,245,535   

Cash end of quarter 2,216,962   6,221,257       7,686,100       11,245,535   1,895,264     4,825,463     3,601,087     16,181,151   7,686,100     6,540,187     6,004,427     8,652,818     11,245,535   8,842,838     

Source: Company Filings, Jacob & Company Securities Research 
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Appendix: Important Disclosures  

Analyst Certification : Each authoring analyst of Jacob Securities Inc. (“Jacob Securities”) whose name appears on the front page of this 
investment research hereby certifies that (i) the recommendations and opinions expressed in this investment 
research accurately reflect the authoring analyst’s personal, independent and objective views about any and all of 
the designated investments or relevant issuers discussed herein that are within such authoring analyst’s coverage 
universe and (ii) no part of the authoring analyst’s compensation was, is, or will be, directly or indirectly, related to 
the specific recommendations or views expressed by the authoring analyst in the investment research.  

Ratings & Risk Rankings:  We have a three-tiered rating system, with ratings of Buy, Hold and Sell. Each analyst assigns a   
rating that is appropriate to the analyst`s view of how that stock will perform (total return basis) over the next 12 
months on an absolute basis. At times the anticipated total returns may fall outside of the general ranges stated 
below due to near-term events, market conditions or stock volatility or, in some cases, company-specific corporate 
structures that result in consistently high yields. 

Ratings. 
Speculative Buy: Anticipate total return appreciation generally in excess of 15% over the next 12 months, however, 
the company is either pre-revenue, has negative cash flow, or a major unpredictable event may occur within 12 
months. 
Buy: Anticipate total return appreciation generally in excess of 15% over the next 12 months. 
Hold: Anticipate limited total return (general appreciation less than 15% or decline less than 5%) over the next 12 
months. 
Reduce: Near term price outlook is for a negative return; however the long term outlook is for a positive return. 
Sell: Near term and long term return is expected to be negative. 
 

Risk Rankings. 
Low: Low financial and operations risk, high predictability of financial results, low stock volatility. 
Medium: Moderate financial and operations risk, moderate predictability of financial results, moderate stock 
volatility. 
High: High financial and or operation risk, low predictability of financial results, high stock volatility. 

Analyst Trading:  Jacob Securities permits analysts to own and trade securities of the companies they cover subject to internal 
procedures.  Analysts may not execute transactions for 30 days before and 5 days after the issuance of a 
research report without prior written consent of the compliance department. Trades by analysts that are contrary to 
their recommendations may only be executed for reasons not related to the stock outlook and with approval from 
the compliance department. 

Risk Qualifier:  The information contained in this investment research has been compiled by Jacob Securities from sources 
believed to be reliable, but no representation or warranty, express or implied, is made by Jacob Securities its 
affiliated companies or any other person as to its fairness, accuracy, completeness or correctness. Jacob has not 
independently verified the facts, assumptions, and estimates contained herein. All estimates, opinions and other 
information contained in this investment research constitute Jacob Securities’ judgement as of the date of this 
investment research, are subject to change without notice and are provided in good faith but without legal 
responsibility or liability.  

This investment research is provided for information purposes only and does not constitute an offer or solicitation 
to buy or sell any designated investments discussed herein in any jurisdiction where such offer or solicitation 
would be prohibited. As a result, the designated investments discussed in this investment research may not be 
eligible for sale in some jurisdictions. This investment research, is not, and under no circumstances should be 
construed as, a solicitation to act as a securities broker or dealer in any jurisdiction by any person or company that 
is not legally permitted to carry on the business of a securities broker or dealer in that jurisdiction. To the fullest 
extent permitted by law, none of Jacob Securities, its affiliated companies or any other person accepts any liability 
whatsoever for any direct or consequential loss arising from or relating to any use of the information contained in 
this investment research. 

Jacob Securities Inc. is a member of the Investment Industry Regulatory Organization of Canada (IIROC) and 
Canadian Investor Protection Fund (CIPF).This research report in intended to be viewed only by Institutional 
Investors. Please do not forward without the expressed written consent of Jacob Securities.  

A fund managed by a related party to Jacob Securities, and for which the related party receives certain fees, as 
well as certain principals of Jacob Securities, are financially incentivized based on the performance of certain 
issuers in the sectors discussed in the report.  

This material is not directed to, or intended for distribution to or use by, any person or entity if Jacob Securities is 
prohibited or restricted by any legislation or regulation in any jurisdiction from making it available to such person or 
entity. This report may not be reproduced, re-distributed or passed to any other person or published in whole or in 
part for any purpose without the prior consent of Jacob Securities. Additional information is available upon 
request. 
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