Tesla Motors

“Tesla is in California, so it is not April Fool's yet!” tweated Eion Muzsk, CEO of Tesla Motors,
around 10 PM PT on March 31, 2013. “First profitable Q for Tesla thanks to awesome customers &
hard work by a super dedicated team”! he had tweeted a few minutes earlier. And indeed, on May 8,
Tesla announced a net income of more than $10mln on $560 mIn in sales.? Tesla had outsold both
Nissan and GM in electric cars in the U.S.2 Its Model § had sold more than the BMW 7 and Audi A8

combined.* Tesla raised its Model S sales target for its first full year from 20,000 to 21,000 cars.® Over
the next three months, its stock price almost triplad.

In its 10 years since founding, Tesla had launched both a high-end limited edition “Tesla
Roadster” and its “Model §” production ¢ar, and was now taking reservations on its upcoming
“Model X" electric crossover SUV. Despite a public controversy about its range, the Model S had
received the coveted Car of the Year awaid and eamed the highest rating that Consumer Reports ever
gave to a car, an astonishing feat for a company that was only at its second car. While some of its
most visible EV competitors went bankrupt or halted production,’ Tesla became profitable. Elon
Musk wanted Tesla to be 4 rnass manifactuier of electric cars.® Becoming profitable meant that that
goal was within reach. Or was it not?

The Car Business

America was soinetitmes said to have a love affair with cars.? In 2011, American households
owned 1.17 vehicles per licensed driver, with almost 20% of households owning three or more cars.'’
The average trip was less than 10 miles, with less than 1% of trips exceeding 100 miles.!! Households
spent cn average more than 15% of their income on cars, gasoline, and related expenses.'

At more than 3% of GDP and 17 million employees, the car business - manufacturing,
distribution, and service — was one of the largest industries in the U.S.13 It was also concentrated, with
the three largest car companies making up 49% of the US. market in 2012, though that was down
from 95% in 1969.1% Despite this high concentration, two of the three large U.S. car manufacturers
went bankrupt in 2009. Since WWIL, no U.S. firm had successfully entered the car industry with a
mass-produced car, until (maybe) Tesla.



Car Design

A car was a complex marvel of technology with thousands of parts, often sourced from more than
a thousand suppliers.'® A typical car consisted of a number of subsystemns: 1) The powsr frain made the
car move and was the most complex part of the car. It consisted of the enging, the transmizeinn, and a
number of auxiliary systems. The engine in a conventional car (CVs) was an 1nternal combustion (IC)
engine that converted gasoline into power in the form of a fast-rotating axle. Because of its size and
weight, the engine was typically placed above the front wheel axis, and then required a special
design to prevent it from being pushed into the car’s passenger cabin i a crash.” The transmission
transformed the rotation of the engine axle into an appropriate rotatios speed for the wheels through
a variable set of gears. This was necessary because IC engines had a iimited speed range in which
they were effective, losing power and stalling below 700 rpm® while topping out at 7000 rpm."” The
transmission also permitted to disconnect the engine from the wheels when the car was standing still
to allow the motor to keep running. Transmissions were complex and required their own lubrication.
In most cars, the transmission powered the front wheels. Such front-wheel drive cars had more
conservative handling and were cheaper to make than rpar-wheel drive cars, such as BMW and
Mercedes, which required a costly and space-taking connection between the motor in the front and
the rear wheels. The auxiliary systems included fuel storage end injection system, the exhaust system
with catalyzer to eliminate polluting fumes, the rooling system to prevent the engine from
overheating, the oil system to lubricate the moving (and hot) parts of the engine, and the —typically
electronic—control system to control the engine and @1l related systems. 2) The chassis was the
foundation of the car and included a supporting frarne, wheels, steering system, and braking system.
3) The body of the car was the space where passengers resided and included the dashboard and the
air conditioning as some of its more complex elemants.

Given this complexity, cars were difficult and expensive to design. Developing a completely new
car would involve hundreds of engineers and was estimated to cost between $1bn for a regular car—
excluding expenses for retooling and factory modifications —up to $6bn for a global car like Ford's
Mondeo but then including retooling and plant modifications. Such new car design would take four

to five years, though simpler redesigns of an existing model were often done in less than a yuar.”‘

Car Manufacturing

Cars were manufactured ‘n huge assembly plants, often the size of more than 50 football fields. A
traditional aszembly plant would reach its minimum efficient scale at between 100,000 and 250,000
cars per year and a piant of such size could cost as much as 51-52 billion.

A typieal car assembly plant would consist of a body shop, a paint shop, and the assembly line.™
In the tody shop, sheets of metal were stamped or pressed into panels that were then welded
together by robots to a car body. The car body and the doors got painted in the paint shop, after
which the assemnbly line assembled the car by attaching all parts to the body. In a traditional plant,
the assembly line was a slow-moving chain from which the unfinished cars were suspended and that
roved the car bodies past stationary assembly stations where workers added, in a very particular
sequencs, all the necessary parts. As there were a lot of interactions among the different parts of a car,
an ewor carly in the assembly process could lead to cumulative problems down the line, Cars that



l

|l Al j;?
needed repairs were repaired in a repair zone at the end of the assembly line, which cpu‘?éi take up

i " il
i fizlihes I
iy

more than 10% of plant floor space in a traditional assembly plant.?! i
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Almost all assembly plants would produce multiple versions of the same car thipugh vach other
on the same line, with a sophisticated control system that indicated to eaf_h station witch parts to add
to the particular car at the station. Sometimes even two completely different car models were
produced on the same line. But building multiple models on the same line really challenged the
production design as work would often become unbalanced; i.e., some asserhly stations would have
much more work than others.” To produce a broader mix of cars required a more flexible production
system, which typically had less scale economies,” leading to p!qﬁ?s with minimum efficient scale
between 50,000 and 100,000 cars per year.* |

Cars were not only expensive to design but also expensive to nake, with manufacturing cost
making up about 80% of a car’s final selling price (Exhibi# 1). Morscver, car manufacturing had a
considerable learning curve. It was estimated, for example, that both the number of defects and the
assembly time in a particular plant dropped by about 70% over the first two months that a new car
model went into production with a 90% experience =urve for at least the first year.“® Across the
industry, average assembly time dropped by about 3% per year.®

Car Marketing, Distribution, and Service

Car producers were among the heaviest advertisers in business. GM and Ford spent respectively
USS$ 4.2 bln and US$ 3.9 billion on advertising in 2010, which exceeded Coca Cola’s USS 2.9 bin.”” The
estimated brand value of companies iilke Toyota, Merdedes-Benz, artd BMW was estimated at around
USS 30 bln each, which was more than Disney at USS 27 bln or Pepsi at USS 16 bin, while Ford's
brand value was estimated at around 1153 8 Lin, and Nissan and Porsche at around US$ 5 bln each™.

Cars were sold through dealerships? A dealership franchise had a mutually exclusive
relationship with a car mapufacturer: in exchange for the dealer being exclusive to one
manufacturer —though potentially selling multiple brands of the same manufacturer—it would get
an exclusive territary for one or more of the manufacturer’s brands. (Some dealer companies would
own dealership franchizes for different brands, but these franchises would be physically separate
standalone entities.) A car dealer would market cars through advertising, a showroom, and
salespeople; sell the cars and potentially finance them; service the car; and provide repairs. Some
observers had guestioned, however, whether it was optimal to combine sales and service in one
entity.® Exiibit 2 captures the typical revenue and cost structure of a US. dealership. New car sales
had limited profitability but brought in business for the far more profitable service and repairs
business, Dealers would also make profits from ancillary offerings at the time of sale, such as
financing, special coatings or other treatments, and pre-paid service plans. Ford and GM both had
more than 4,000 dealerships in 2011 versus about 1,600 for Toyota.

Given their complexity, cars needed regular maintenance and occasional repairs. The engine with
1 moving parts exposed to heat and large forces, was the focus of most maintenance and repair.
Indeed, the most frequent maintenance task was changing the motor oil. Most manufacturers
recommended change intervals of 7,500 or 10,000 miles, although dealers and il service centers
sumetimes recommended changes at 3,000 or 5,000 miles. ™ In terms of repairs, 7 to 9 out of 10 repairs
were related to the powertrain,
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Electric Cars™

Electric cars were popular in the late 1800s. In fact, the first speeding hc'ku.t was
electric car (driving 12 mph)* and the Hartford Electric Light Compay y~ L
eaachangeable battery service. But electric cars were quickly overtaken by the mbmtrnal (ambustion
engine. The interest in electric cars increased again sharply in the late ZOH'L m.nntuw ‘when oil prices
shot up and when improvements in battery technology increased their range.

The main difference between an electric car and a conventional car was in its vaerf:am, which
consisted of an electric motor and a battery pack, but that difference h.m implications for the rest of
the car’s design and manufacturing, for example, through its greater mmpumty (Exhibit 3).

The electric motors that were used in cars were fairly mnventiunal‘mntom that had been widely
used for more than a century. In contrast to IC engines, such electric motors could de slop a strong
torque (rotational force) at a very broad range of speeds. As a consequence, electric métors could be
used without a transmission. They were also much smaller and didn't need the motor oil and cooling
that IC engines required (though EVs needed some form of cooling for the battery). The lack of heat,
however, necessitated some other way to warm up the cebin in cold weather, such as an electric
heater or a reversible air conditioning. A nice feature of an electric motor was also that it could
function as a brake and then generated electricitv to churge the battery. (Converting the car’s energy
back into electricity was the key feature of hybri- zars suzh as the Prius.)

The battery was the most expensive, heayiest, and most challenging component of an EV. The
Nissan Leaf’s battery was estimated to cost about UST 15 000° and its weight equaled that of an [C
engine.”” Early EVs and hybrid vehicles bad used a varniety of battery technologies, but all recent
electric cars used Li-lon batteries bocause of their high capacity per weight. Li-lon batteries had been
introduced in the early 90's and powered most electronics, including laptops (Exhibit 4). A complete
EV battery would be assembla¢ out of a large number of battery cells (similar to consumer batteries
but typically considerably largor) that were combined into modules and then further into the battery
pack. The modules and pack played auimportant role as they monitored and managed the batteries
both for efficiency and for safety, controlling for example charging, balancing, usage, and
temperature. Exhibit 5 captures the cost structure of a newly developed EV battery, like Nissan
Leaf's. Costs decreased by about 10% per year between 2009 and 2012.% The experience curve for Li-
Ton batteries was estimated to be between 85 and 90%.% Some also expected a rush to build capacity,
leading to overcapacity from 2015 onwards® There was some speculation on new battery
technologics that might repiece Li-lon, but these seemed still far away *! Li-lon itself, however, was in
fact a family of battery technologies with new variations being developed continuously.

In terme of design, all-electric passenger vehicles came in two types: existing cars that were
converted te electric, like the Ford Pocus Electric, and cars that were designed from the ground up as
an electric cor, like the Tesla and the Leaf. Converted cars could use the design and production
infrastructure of the CV from which they were derived but did not leverage the specific
characteristics of the electric powertrain. For example, converted cars typically put the battery and
raotor where the IC engine used to be, whereas in both the Nissan Leaf and Tesla S the battery pack

was part of the floor of the passenger cabin, Not only did this free up space both inside the cabin and
fur carge storage, it also considerably improved the hgmdlm&, of the car as it gave the car a low center
of gravity. In particular, with the heavy 1C engine mounted above the front wheels of the car,
conventional cars had a high center of gravity and hence tended to swing or sway a bit when turning.
Conventional cars were also more complex than EVs.



Governments actively promoted the adoption of EVs to combat pollution, smog. cling
change. One measure was direct tax-subsidies for the purchase of an EV. In 2013 the U.S. fderal
government gave a $7,500 tax credit for the purchase of EVs such as the Leaf or the Model 5.
Individual states often gave additional incentives, California, for w:a_:.-p’-,'}lé;»_ ‘gaﬁig aqpt_her $2500
purchase rebate, and gave EVs free access to HOV lanes until 2015. Some states, including California,
also required that a minimum percentage of a car manufacturer’s fleet salus were zero-emission
vehicles (ZEV). Manufacturers that fell short could buy ZEV credits from others who were above the
mandated minimum. The rule encouraged the production of EVs directly and hy giving producers of
EVs an extra source of income.*? However, the price of such credits was expected to drop quickly as

all producers started selling more EVs.**

There were, however, also important hurdles to adoption. These tell into two broad categories.*
The first were issues related to EVs being a new technology witih considerable uncertain about
longevity, resale value, and safety. The second were different sources of “range anxiety,” Jwhich
included the limited range of most EVs, the time it took te cliarge a car , and the early lack of
charging stations. The latter issue was being resolved, as many companies and public entities started
offering both private and public charging stations. The Department of Energy, for example, listed
more than 6,000 public charging stations in 2013.* Some eompanies also offered free charging spaces
to their employees. On any regular outlet, EVs would recharge between 5 and 10 miles of range per
hour. But higher-amp household outlets could docbie or triply: that, while Tesla’s Supercharger could
charge 150 miles of range in 30 minutes.* Te reduce range issues, Tesla also operated a network of
more than 15 Supercharger stations where wustomers could charge their car for free. It also
introduced a battery swapping service that couid exchange a depleted battery for a charged one in
about 90 seconds.* To reduce wornes abou! resale value, finally, Tesla guaranteed a resale value
pegged to similar BMW and Mercedes models, backed by Elon Musk's personal fortune.*

Nissan Leaf*

In 2007, Nissan started the must ambitious EV project by a mass car producer: the Nissan Leaf.
Carlos Ghosn, CED of Nissan and its alliance with Renault, believed that EVs would capture 10%
market share by 2020--an estimate higher than those of competitors and observers —and he wanted
to position Nissan and Kenault as the leaders in this field.” Over the next few years, Nissan and
Renault invested over US$ 5.6 billion in the project, including USS 1.7 billion for modifying an
assembly plants and building a battery plant in Tennessee and another USS 650 million for doing the
same in the UaCs!

The Leaf was a fully electric mid-sized family sedan with front-wheel drive that was, in terms of
design and size, in the same class as the Ford Focus or the Volkswagen Golf (Exhibit 6). The Leaf was
designed from the ground up as an electric car to leverage the benefits of the EV technology. In fact,
the technoiegy was sufficiently different that Ghosn expected to rely more on outside hires rather
than on Nissan's experienced [C engineers.” Developing the car took three years, which was much
faster than Nissan's standard four-year development cycle, despite being a completely new car.™

Missan was also focused on developing new battery technology. Due to its first-mover status in
the mass EV market, Ghosn saw an opportunity to build a lead and become a supplier to others in the
industry in a market that was expected to grow to USS 25 billion by 2020 (though estimates varied
from US$ 5 billion to USS 60 billion, depending on the scenario).™ To develop the battery, Nissan
started a joint venture with NEC, which did not have a large battery business but had skills in some
key technologies. Nissan Leaf's Li-lon battery, which consisted of 192 cells, had a cost structure as in
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Exhibit 3 —after appropriate adjustments—and used electric heating and air-cooling for hgat%@ﬁ&olﬁmly

There were, however, some isolated but well-published complaints from customers indA,lz6ra that
their batteries lost capacity quickly, forcing Nissan to institute a warranty system.®

]

The Nissan Leaf was launched at the very end of 2010 to great reviews. W!’ule it 5 lciamv?»d cars
that year, Ghosn projected annual sales of 500,000 by 2013, which is the level where he believed the
Leaf could be profitable without subsidies.® Worldwide sales for 2011 and 2012, however, were only
about 21,000 and 26,000 respectively.”” When the 2012 sales failed to meet downward revised
expectations, Nissan replaced the head of its EV unit.® In January 2013, Leaf producton began in the
Tennessee plant, where it shared the production line with the Altima rid-size sedan and Maxima
full-size sedan.®® At the same time, Nissan reduced the price for the base model frome $35,200 to
$28,800.% Sales through mid-2013 nearly doubled from the year before and avertook GME Volt plug-
in hybrid. In August 2013, GM lowered the price of the base model of ity Volt plug-in hybrid from
39,995 to 34,995 in a move that was widely perceived as a compehtive response to Nissan's price cut,
though Ghosn didn't see the cars as competitors as the Volt was a l:vbrid rather than an EV.#!

Fisker

Fisker Automotive was a producer of electric sports car, which was started by Henrik Fisker, a car
designer who had worked on the Model S befor: fouriding Fisker Automotive. Fisker designed its
own car body, but outsourced almost everything else, including the design and manufacturing of the
powertrain.®? In March 2013, Fisker was ruzmwied to be preparing bankruptcy after having stopped
production eight months earlier %

Tesla

Tesla Motors was founded in 2003 aud named after Nikola Tesla, one of the inventors of the
electric AC induction motor. The founding team included Elon Musk and Tesla’s CTO, JB Straubel.
Musk provided most of the capital and became chairman of the board and head of product design. [n
2007, when Tesla was faced with product delays and quickly dwindling capital, Elon Musk took over
as CEO and reduced headeount Musk quickly became the face of Tesla. Born in South Africa, withan
engineering and an economics degree from the US., he sold his first start-up, Zip2, for more than US5
300 million to Altevista.® e then co-founded Paypal, of which he was CEQ and chairman, and sold
the company i 2002 o eBay for USS 1.5 billion. The sale gave Musk the capital to pursue his dreams.
Over the next vears, he started the space transportation company SpaceX, became the largest
sharehuider and chairman of SolarCity, a provider of solar power systems, and co-founded Tesla.

None of Tesla's founders had a background in the car industry and neither did its original
engineering team.® Over time, Tesla assembled a team that was a mix of specialists from the car
industry and people with their roots in Silicon Valley (Exhibit 7). Musk believed that Tesla's Silicon
Yalley yoots gave it an important edge when it came to this kind of innovation.™®

Tesla Koadster

Tesla's first production car—and the first-ever high-end production EV—was the Roadster
(Exhibit 8). Tesla designed and produced the car's powertrain in-house in California and then
combined it with a body and chassis—derived from the Lotus [lise — that was co-designed by Lotus
and Tesla and assembled by Lotus in the UK
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i lerate from 0 to 601Gph in e
109,000 Roadster was a high-end sports car that could acce £ BOIRph in
thar-?;zulisiconds, which was faster than a Ferrari Testarossa and in the same range rhmré recent
: d of nearly 250 miles.*® The car received a lot of press covarage. Bu}
Ferrari models, and had a range y \ . R g P
instead of focusing on its environmental benefits, reviewers used expreseions 1 head blir:
“aw-dropper,” “future of the automobile,” and “profoundly hmthng;to ]ust\‘zyboul any rumbling
F]ertari or Porsche that makes the mistake of pulling up next to a sﬂenb;ﬁ'ﬁl? n}pg Tes'la Roau;i;;her ata
stoplight.”®’ Some observers thought that it changed how people thought Mmt‘t electric cars.

In developing the car battery, Tesla made a surprising choice. Instzad of developing ad n.ew, spe‘cilal?
purpose battery for cars from scratch, as Nissan and other car sznufacmrerﬁ wcv:.r.e oing ;Ii'l.f' a;
Fisker had outsourced to A123, it assembled its rechargeable ba&qy pack fr(m'.t slightly m 1.u:7'1
industrial-grade commodity Lithium-lon batteries in the 18650 fonip tustur, supplied by Panasorm?.d
The 18650 form factor was slightly larger than an AA battery ant‘i was the most cmmnlo_r‘\ly ;jzef.
battery for, e.g., laptops. The number of cells was an order of iimagmt.:de larger tlhan the Nlbban af:
almost 7000 cells versus the Leaf’s 192. Tesla and Panasonic cooperated to modify the deszgn. for car
usage, paying particular attention to safety and the risk of overheating and fir.& Tesla also desxg;ted;
liquid cooling system to keep the batteries on their Dp!i;nal temperature. While the battery pac fm
powertrain were originally assembled and ttz.t:hg;d in Thailand, Tesla moved the operations tyc_},
California because it felt that it was better to have engineering and manufacturing under one roof.””
The powertrain design was proprietary and Tesia did not reeal much about it.

Per its contracts with Lotus, Tesla built 2560 Roadsters. When the contract ran out in 2012, Tesla
stopped taking orders.” There were rumors that Tosla would introduce a successor by 2014 01'3015,
but the company did not make any commitments, instead focusing on its Model § and Model X/

Model 5

Tesla’s first truly mass-vroduced car was the model 5 (Exhibit 8), a high-end electric car meant to
compete with the Audi A6 and BMW 5 series. (Exhibit 9 compares Model 5, BMW 528, and Nissan
Leaf.) The Model 5 could accelerate trom 0 to 60mph in under 6 seconds, which was 10% faster than a
BMW 5 and almost twice as fast as the Nissan Leaf.”” The car was launched in June 2012 and soon
started getting rave reviews, including being selected as the 2013 Car of the Year and receiving the
highest Consumer Keporu: rating ever.

Design  Tesla designed the Model S completely in house, at a cost of about %05 bIn™®. The
powertrain was an evolved version of the Roadster's. The Tesla S had rear-wheel drive, like BMW
and Mercedes, but avoided the extra costs that rear-wheel-drive typically imposed, as the small
electric motor couid be positioned next to the rear axis. For the battery, Tesla used an improved
version of the technology 1t had developed for the Roadster. Tesla’s 85kWh battery, for example,
consisted of more than 7,000 cells in the 18650 form factor.”” The new battery was estimated to have
double the energy density —energy storage per kg of battery —which reduced the weight of the car
and presumably also used less material. ™ Tesla's 60kWh battery pack was estimated to cost about
LS5 15,000-USS 18,000, which at $250-$300 per KWh was less than half the estimated cost per KWh
for the Nissan Leaf.™ For the Model S, the batteries were assembled into a rigid flat pack that formed
i bottom of the car (Exhibit 3). This gave the car great handling and exceptional rigadity, allowing
lesla to be the only car to offer an all-glass panoramic roof* {(Traditional convertible cars needed
additional reinforcement to compensate for the loss in rigidity from removing the roof.)

The car also had a number of other new and unique design features.™ Being developed in Silicon
Valley, the car was controlled by software that could be wirelessly updated through its cellular
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driver to easily customize the car';l:;havior, umluf:mg Suf;_ bensi ;‘ré i
¥ ] =32 L w ; : (R )
cteoring behavior. The level of electronic integration impre other. J e
considfred 2 henchmark 2 The car also had a 17" touchscreen in the middle coniog: tclgo;ItrcrI‘:gx;?z:
neti i itioni i i t systemn. This réduced the noe
te functions, from air conditioning and lights to entertainmen ‘I'h,zsv hectiie g
;lxitlbt:; or othn:;r manual controls, simplifying the dashboard an:.i other ei,‘lﬂb (Exhih:t io :}I:-.' car
also had no traditional key but a wireless fob. When the dnve.r appros hed th;z car, e ::har
automatically unlocked and the door handle, which was retracted, shd.out. g gt ‘r}e,tarbed w e: h:
driver buckled in. Another unusual feature was that the brake lights lit up based on how much t

car was slowing. Many of the car’s components, including its suspension, were cus.tomdesigm.zd
rather than standard components available off the shelf * Analysts woiried that this might put Tesla

at a cost disadvantage ™

connection and allowed the

Manufacturing In contrast to the Roadster, Tesla decided to bring the full t‘:l.SSEH"lb]y of the
Model S in-house. Observers questioned Tesla’s ability to do so suc:«':sst:ully, %ﬂ/‘.’l‘l its lztlcl:r. a.::f
experience in car design or assembly, an issue that Tesla itself openly recognized. 85 But the crisis Tn
the car industry played in its favor. It purchased the mussive and recentl;.-’ idlcfi NU.MMI plant in
Fremont, California — formerly a joint venture between GM end Toyota which at its height pmd~u£~:ed
500,000 cars per year—from Toyota for $42 million, a deal that was financed through a %50 mullion

Toyota and that was part of a broader eeoperation.® While Tesla” current output

ital injection b
! el i y t the plant could reach 100,000

was 21,000 cars per year, VP of manufacturing Passin estimated .
cars per year without really stretching the equipment.® Tesla 2156 bought much of its production
equipment at a discount from struggling manufactiress. Musk gave the example of a 550 million
hydraulic stamping press that Tesla acquired for $6 mullion from “a car manufacturer in Detroit.”5
According to some estimates, Tesla spent less than a third of the $1bln it would normally cost to get
such a plant operational.®” Tesla aiso brought a latge part of its parts production in-house, making
e.g. 90% of Model S-specific plasiic parts on it inyection molding machines, which was unusual for a
plant with low volume, and manufacturing its comnplete powertrain in-house.

Sales and service Instead of independent dealerships like other car manufacturers, Tesla built
a network of company-owned stores with salespeople on salary rather than on commission. Musk
argued that “existing franchise dealers have a fundamental conflict of interest [as it is] impossible for
them to explain the advantages of going electric without simultaneously undermining their
traditional business.”®’ This approach put Tesla in conflict with the dealership lobby, which had
pushed many states to pess laws requiring car companies to sell through independent dealerships
recognized by the dealership association. In some of these states, Tesla was able to sell online from
other states. But the Toxas legislature had passed a law that did not allow Tesla to do so and the
North Carolina iegslature almost passed a similar law. ™

In inarketing the Model 5, Tesla stressed speed, comfort, and handling, before talking low
emissions. It also focused on the potential cost savings from gas and reduced service and repairs.
While estimates varied widely, the total cost of ownership of the Model 8 seemed similar to that of
the BMW 5-series with which it competed, with higher initial price but lower gas and maintenance
eost.™ Tesla's service operations were independent from its sales network, unlike the dealership
structur: of traditional car manufacturers. For the annual check-up or repairs, Model & owners had S
aumber of options: go to a licensed Tesla service center, call up a mobile service and repair team
ihl tala Rangers”), r.)rf have their car exchanged for a loaner through Tesla's valet service.™ Early on
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Tesla Motors

Drivetrains

Tesla also sold electric powertrains to other car manufacturers and provided d"slgn services for
electric powertrains, It had developed and was producing powertrains for the Toyota Rav 4 EV, ina
deal that was expected to generate about $100 million between 2012 ami 1014 57 A simila: deal with

Daimler might be worth almost $300 million.”

Racing on

Tesla was off to a great start in 2013. In the first half of 20131t sold 10,500 model § cars and was
expanding sales to Europe. Musk said that Tesla planned to bethipping 40,000 Model 5 per year by
the end of 2014.% Tesla had also started taking reservations for its next vehicle, the Model X. The
Model X (Exhibit 11) was a cross-over SUV with some unique features, such as wing doors and dual
motor all wheel drive.”™ The model X would share the powertrain and many components with
Model 5.7 Tesla had been profitable in the first half of 2013 and by September its market cap was
about a quarter of that of BMW. (See Exhibits 12 through 14 for financials of Tesla and of BMW for
comparison.)

But Elon Musk was clear that he wanted to go further and build a lower end mass- prc:ociuctiun EV.
In a blog post titled “The Secret Tesla Motors Master Flan (st between you and me),” he stated that
the plan was to “[bluild sports car, [ u}su that money to build an affordable car, [u]se that money to
build an even more affordable car.” ' [T had explicitly stated that this rumored Gen 3 model would
be comparable to a BMW 3 and carry a price of about $35,000.'™

Was Gen 3 the logical next step or a bndge too far? And was Tesla here to stay to become the first
U5 firm since WWII to successfully enter the car industry with a mass-produced car?



Exhibit1 Estimated Cost Structure for a $25,000 IC Car

% of Car Price

Production
Materials and parts 50
Body 18
Chassis 14
Powertrain 18
Mfg & assembly cost 10

Production overhead
Maintenance & operations
R&D
Depreciation & Amortization
Warranty

General & Admin
Transport
Marketing & Sales
Net profit & tax

Dealer gross margin
Price

Source:  Casewriter estimates based on RM. Cuenca ot ol '8
Electric Vehicle Producton and Uperating  Cocts” Arn i
National Laboratory working paper ANL/ERL AL Novo
19989 Anant Vyas et al. "Comparison of Tndirect Can Multipiiers
for Vehicle Manufacturing” Argonne National  Laboratury
techinical memorandum, Aprii 2000 und MeKimiey  Global
Institute, "Multinational Company Investnoont iz Developing
Eeonomies,” McKinsey Globa! Institute, Ostober 2003

Exhibit2 Typical Revenue and Tlost Siructure of US. Dealer

Share of

Yo of Sales Cirass Margin

New-vehicle sales® | | 5% 30%
Used-vehicle zales? ‘ 32% 26%
Parts and Service 18% 44%
Gross profit | 14%
Payrol! 8%
Advertisirg 1%
Rent & £a 1%

. Other 2%

Net profit before 12xes 2%




Powertrain of Conventional Internal Combustion Engine and Tesla Model 5
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Exhibit4 Litihium-lon Battery Market

Annual Sales Cumulative Sales

(USS$ bln) (US$ bin) Consumer
2010 10.6 75.6
2012 11.7 98.5 64
2018 225 1728 52

Source: Casewriter analysis based on Malavika Tohani, “Global Lithium-lon Battery M arket,” Frost &
2013 and Frost & Sullivan, “World Lithium Battery Markets,” Frost & Sullivan, July 1998, accessed May 26 2013

Variabla Cost
Fixed Cost

Spurce:  Casewriter estimates based on data from the following sourcee- b
“Lithium lon Batteries for Electric Transportation: Costs j
presentation, September 22, 2009, www.arb e pov imeprog/zevorog/ ../
presentations/ kamath.pdf, accessed August 10 2013 Andrvas Dinger et al,
“Hatteries for Electric Cars,” BOG Focus, 2010 www.bcicom/documents/
file36615.pdf, accessed August 10, 2013; Mike Ramsey, "isissan Says Leaf Electric
Will Be Profitable With US Plant,” Wa! Sheee! jowmme!, March 13, 2000
http:/ /enline.wsi.com/article/ SB1000142405274B703635 20457524 23828 20806878,
htmi, accessed August 4 2013, ~

2 Variable and fixed are relative to the pumber of unils marufactured per year. The data
are based on annual sales of 10,000 unit and eumulagve sales of 20,000 units, :

Exhibit 6 Nissan Leaf




Exhibit 7 Selected Prior Experience of Part of Tesla Motors Management Team

Elon Musk: Co-founder, CEQ, and Product Architect
Co-founder, CEQ, and Chairman of Paypal. Co-founder of Zip2.

JB Straubel: Co-founder, CTO
CTO and Co-founder of aerospace firm Volacom, Propulsion engipwer at Rosen Motors

(working on the combination of micro-turbine and flywheel) . I\

Deepak Ahuja, CFO i

Controller of small cars development at Ford, CFO of Ford South i‘inca, Engineer at Kannametal

Franz von Holzhausen, Chief Designer g |
Director of Design Mazda North America, Design Director GM

George Blankenship, VF Sales and Ownership Expeﬁem‘:ﬁé
VP of Real Estate at Apple, VP Retail Strategy CAF,,

Gilbert Passin, VP Manufacturing |
General Manager Production Engineering (West (icast) Toyota North America, Chief Production

Engineer future Corolla, VP of Man|,1£ac-turfng at Toyota plant, VP operations Mac

Arnnon Geshuri, VP HR
Chief Staffing Architect at Coogle, VP HE at E*Trade Financ%l

Source:  Casewriter, based on Tesla Motors, “Iixecutives,” Tesla Motors Website, http:/ /www.teslametors.com/ executives,
aceessed August 10, 2003,

Exhibit B Tesla Roadster and Model 5




