Musk Thinks Tesla Will School Toyota On Lean
Manufacturing; Fixing Model 3 Launch Would Be A Start

Elon Musk, the visionary entrepreneur who launched a Tesla convertible into outer space on
Feb. 6, is nothing if not audacious.

So when he told investment analysts the next day that his Silicon Valley company would out-
Toyota Toyota when it comes to lean manufacturing, he no doubt believes it will happen.

He might be the only one who thinks so.

Brushing aside production problems that have delayed by at least six months the launch of
Model 3, Tesla’s first mass-market car, Musk confidently predicted: “The competitive
strength of Tesla long-term is not going to be the car; it's going to be the factory.”

By simplifying car design to make them easier to manufacture, installing more robots and
packing cars more densely on the assembly line, Musk is convinced Tesla can build as many
as one million vehicles a year in a single factory -- four times the output of a typical auto plant
and greater than even the world's busiest factory, VVolkswagen's flagship plant in Wolfsburg,
Germany.

“The car industry thinks they're really good at manufacturing and actually they are quite good
at manufacturing. But they just don't realize just how much potential there is for
improvement. It's way more than they think,” said Musk, calling the pace of today's auto
factories slower than "grandma with a walker....Why shouldn't it at least be jogging speed?"

But ask most lean manufacturing experts and they'll say Musk’s vision of a fully automated
factory cranking out a million cars a year is a wasteful folly that will gobble up billions of
dollars in capital and ultimately fail.

For one thing, it ignores consumer demand. Musk implausibly aims to build one million
copies of his next car, the Model Y crossover, at a yet-to-be-announced factory. That's more
than Ford's wildly popular F-Series pickup, which isn't likely to be dethroned as America's
best-selling vehicle anytime soon. Production should be dictated by what customers want to
buy, not what a factory is capable of making when stretched. Tesla has infatuated many with
its electric cars, but it is about to get swamped by a wave of EVs from competitors. Are there
buyers for all those plug-ins? Maybe in China, where the government wants to phase out
fossil fuel cars. So far, the demand for EVs has been muted, to say the least. A factory
jammed with idle robots is like setting a pile of money on fire.

“If he were to install all the robotic equipment to implement his vision, it would be a
disaster,” says Jeffrey Liker, the retired University of Michigan professor whose 2004

book, The Toyota Way, outlined the principles of lean manufacturing that have influenced an
entire industry. Ultimately, however, Liker believes that disaster will be averted “because
smart people around him will discover (his ideas) don’t work."

Liker was reacting to assertions Musk made during a Feb. 7 conference call with Wall Street
analysts to review Tesla's 2017 performance, resulting in a $2 billion net loss.
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Pressed to say when the Model 3 might reach full production levels and achieve promised
25% gross margins, Musk peeled back the curtain a bit on Tesla's current woes, while offering
a glimpse into his longer-term manufacturing plans.

Musk acknowledged that Tesla had been "a little overconfident, a little complacent™ in its
ability to crank up production volume for battery packs - its specialty - at its massive battery
gigafactory near Reno, Nevada. New automation equipment arriving in March should fix that,
he said, but in the meantime, humans are bridging the gap - and quite effectively, he noted. "It
has to some degree renewed my faith in humanity that the rapid evolution of progress and the
ability of people to adapt rapidly is quite remarkable" - which, ironically, is kind of the whole
point of the vaunted Toyota Production System.

"The next constraint™ toward full production, Musk said, is a sophisticated automated parts-
conveyance system at Tesla's Fremont, Calif., assembly plant, formerly a joint venture
between Toyota and General Motors, and a showcase for lean manufacturing techniques in its
heyday. Musk called the conveyor system "probably the most sophisticated in the

world," adding that it "appears to be on track." The system, built a level below the assembly
line, carries parts from a warehouse to the point of assembly and is likely aimed at
eliminating the mounds of half-filled cardboard boxes crowding the aisles alongside the
assembly line that FORBES observed on a 2016 visit to Fremont.

But that's just the beginning. Musk said he is considering a subterranean conveyance system
that would carry seats and other sub-assemblies from nearby facilities to the assembly plant
via new tunnels dug by The Boring Company, Musk's newest company.

"These things get increasingly difficult, but they're all doable,” he said. "But | can see a path
where we get to, say, 600,000 Model 3 production and 100,000 S and X, so maybe 700,000,
which should be like almost 50% more than GM or Toyota got out of the plant. | mean that
seems achievable."

During the call, Barclays analyst Brian Johnson pushed Tesla executives to benchmark their
manufacturing prowess against Toyota and explain how their approach is different, especially
when it comes to optimizing human efficiency, the core of Toyota's Production System.

"The most fundamental difference is thinking about the factory really as a product, as a quite
vertically integrated product,” said Musk. "It's treating it as more of an engineering and a
technical problem as well," added Chief Technical Officer J.B. Straubel.

"Which is the Toyota Production System," replied Johnson.

"Yeah, we don't think so," countered Musk.

"I think that generally, it's more of an optimized operational problem, being extremely lean
and really managing the flows of materials and the supply chain,” said Straubel. "They're
great at it, but this is, I think, a different approach, looking at it really from a deep technical

lens in terms of automation, robotics, process."

Ironically, as Tesla is ramping up the automation in its factories, Toyota is headed in the
opposite direction.


https://www.forbes.com/sites/joannmuller/2016/08/04/tesla-model-3-manufacturing/#262e83b2751b
https://www.forbes.com/sites/joannmuller/2016/08/04/tesla-model-3-manufacturing/#262e83b2751b

"They went back to their mantra: simple, slim and flexible," said Liker. "Their new generation
of technology, which they are installing right now in all their global factories, is really lower
tech than the previous generation."”

Toyota's idea of efficiency now is a factory that can produce about 200,000 units

annually, including up to eight different models on common platforms with common parts.
The lines will be modular and flexible so they can be changed in a weekend. Difficult tasks
are minimized, making it easier to operate and maintain the plant. It's not about speed. It's all
about staying flexible and responsive to changes in the marketplace, which, according to
Toyota, saves money in the long run.

For his part, Musk remains remarkably sanguine about the manufacturing challenges that lie
ahead.

“I'm hopeful that people think that if we can send a Roadster to the asteroid belt, we could
probably solve Model 3 production.”



Musk si mysli, Ze Tesla vySkoli Toyotu v Stihlej vyrobe;
Model 3 by mal byt’ zaciatkom

Elon Musk, vizionarsky podnikatel’, ktory 6. februara vyslal kabriolet Tesla do vesmiru, je
rozhodne trafaly.

Preto, ked’ nasledujuceho dna svojim investiénym analytikom oznamil, Ze by jeho spolo¢nost’,
sidliaca v Silicon Valley, mohla ,,vy-Toyotovat* Toyotu, pokial’ ide o zoStihlent vyrobu,

nepochybne veri, Ze sa tak stane.
Azda ako jediny.

Ignorujlc vyrobné problémy, ktoré sa podpisali na prinajmensom $estmesa¢nom odklade
uvedenia Modelu 3, prvého automobilu Tesla ur¢eného pre masovia spotrebu, na trh, Musk
sebavedomo predpovedal: ,,Dlhodobou konkuren¢nou vyhodou Tesly sa nestant automobily,
ale tovaren.*

Zjednodusenie dizajnu aut, za ucelom ich 'ahsej vyroby, instalovania viacerych robotov a
tesnejSieho napakovania vozidiel na montaznu linku, dava Muskovi presvedcenie, ze Tesla
moze zostavit' az milidon vozidiel ro€ne v jedinej tovarni - to je Styri krat viac ako v beznom
automobilovom zavode, a dokonca viac nez v najvytazenejsej svetovej tovarni, t.j. ustrednej
tovarni v nemeckom Wolfsburgu.

,Ludia z automobilového priemyslu povazuji ich vyrobny proces za znamenity, a skutocne
ho moZeme povazovat’ za dobry. LenZe si neuvedomuju, aky vel’ky je vlastne potencial pre
jeho zlepSenie. Je znacne vacsi, nez si myslia,* povedal Musk, pri¢om oznacil tempo vyroby v
dneSnych automobilovych fabrikach za pomalSie nez je ,,babicka s choditkom....Preco ho
nezvysit aspon na rychlost’ poklusu?

Odbornici na zostihlenu vyrobu tvrdia, Ze Muskova vizia plne automatizovanej tovarne
chrliacej milion 4ut ro€ne je hlipym plytvanim, ktoré zhltne miliardy dolarov a napokon
zlyha.

Okrem iného sa ignoruje dopyt zakaznikov. Musk cieli na masovd vyrobu neuveriteného
jedného milidna kopii crossover-u Model Y v proklamovanej tovarni. To je viac nez v pripade
Fordovho vel'mi popularneho pickupu série F, najlepsie predavaného amerického vozidla
vobec, ktorého o tento primat v dohl'adnej budiicnosti zrejme ni¢ nepripravi. Vyroba by mala
byt’ urovana zakaznikmi, a nie maximalnymi schopnost’ami zavodu. Tesla poblaznila
mnohych svojimi elektrickymi autami, ocakéva sa ale, ze ju zaplavi vlna elektromotorov
konkurenénych. Najdu sa ale kupcovia pre tieto vozidla? Mozno v Cine, kde tamojsia vlada
planuje zbavit’ sa motorovych vozidiel na fosilne paliva. AvSak doteraz, bol dopyt po
elektromobiloch mierne povedané, tlmeny. Tovaren preplnenti ne¢innymi robotmi mozno
prirovnat’ spalenej hromade penazi.

,,Ak by sme nainstalovali kompletné robotické vybavenie pre naplnenie jeho vizie, bola by to
katastrofa,* hovori Jeffrey Liker, penzionovany profesor Michiganskej univerzity, ktorého
kniha vydana v roku 2004, The Toyota Way, vyzdvihuje principy zostihlenej vyroby, ktora
ovplyvnila celé odvetvie. Nakoniec, avSak Liker veri, Ze pohrome by sa mohlo zabranit’
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,pretoze bystri I'udia v jeho okoli pridu na to, Ze (jeho napady) nebudu fungovat'.



Liker reagoval na Muskove vyjadrenia, ktoré zazneli 7. februara poc¢as konferen¢ného hovoru
s analytikmi z Wall Street, recenzujucimi pdsobenie Tesly za rok 2017, s vysledkom cistej
straty v hodnote 2 miliardy dolarov.

Pod tlakom zvedavosti, kedy by Model 3 mohol dosiahnut’ plnt1 vyrobnl troven a
nadobudnut’ sl'ibeny 25 % hruby zisk, Musk nechal nahliadnut’ za oponu na st¢asné strasti v
Tesle, tym ze pontkol nahl'ad do jeho dlhodobych vyrobnych planov.

Musk priznal, Ze sa Tesla ,,mierne precenila a uspokojila“, pokial’ ide o produkciu batérii - jej
Speciality - v jej mamutej megatovarni na batérie blizko mesta Reno, v State Nevada. Nové
automatizované vybavenie, ktoré bude k dispozicii v marci, by to malo napravit, ale dovtedy
tuto medzeru zacel'uju I'udia, a ako poznamenava Musk, vcelku efektivne. ,,Obnovilo to vo
mne do urcitej miery vieru v 'udstvo, ze rychla evolucia progresu a schopnosti 'udi adaptovat’
sa je vskutku pozoruhodna® - to je, ironicky, svojim sposobom celd podstata vychvalovaného
produkéného systému Toyoty.

,.Dalsim obmedzenim* plnej vyroby, ako povedal Musk, je sofistikovany automaticky
dopravnikovy systém v montaznom zavode Tesly, vo Fremonte v Kalifornii, byvalom joint
venture medzi Toyotou a General Motors, a ukazkovy pripad zoStihlenej vyroby v jej
rozkvete. Musk nazval dopravnikovy systém ,,pravdepodobne najsofistikovanejs$im na svete,
a dodal, Ze ,,by mal byt’ na ceste.” Systém, vybudovany pod troviiou montaznej linky,
transportuje suciastky zo skladu k miestu montaze a je pravdepodobne zamerany na
odstranenie hromad dopoly naplnenych kartonovych krabic zapliujtcich uli¢ky popri
montéaznej linke, bol pozorovany FORBES-om na navsteve vo Fremonte v roku 2016.

Ale to je len zaciatok. Musk povedal, ze zvazuje podzemny dopravnikovy systém, ktory by
dopravoval sedadla a d’alsi suciastky z ned’alekych zariadeni do montaznej fabriky cez novy
tunel vyhlbeny Muskovou novou firmou, The Boring Company.

»Narocnost’ tychto veci sa zvySuje, ale vSetky st uskutocnitel'né* povedal. ,,Ale ja vidim
cestu, po ktorej sa dostavame k, povedzme, vyrobe 600,000 Modelov 3 a 100,000 S a X, teda
dohromady hadam 700,000 kusov, ¢o by bolo asi o 50% viac nez vyrabaji v zdvodoch GM
alebo Toyota. Myslim, Ze to znie realisticky.*

V priebehu hovoru, Barclays analytik Brian Johnson dotlacil veducich pracovnikov k
porovnaniu ich vyrobnej zdatnosti v porovnani s Toyotou, a vysvetleniu, v ¢om je ich pristup
odlis$ny, obzvlast’ pokial’ ide o optimalizaciu l'udskej vykonnosti, epicentrum produkéného
systému Toyoty.

,,Najfundamentalnej$im rozdielom je uvazovanie o zariadeni ako o produkte, ako o vcelku
vertikalne integrovanom produkte® povedal Musk. ,,Berieme to viac ako inzinierstvo a
technicky problém,“ dodal CTO J.B.Straubel.

,,Co je vyrobny systém Toyoty,“ odvetil Johnson.

,»NO, to si nemyslime,* kontroval Musk.

,»Myslim, Ze vo v§eobecnosti, je to viac optimalizacny operany problém, mat’ extrémne Stihlu
vyrobu, manazment toku materialov a dodavatel'sky retazec,” povedal Straubel. ,,St v tom

vynikajuci, lenZe toto je, myslim, odli§ny pristup, nazerat na to skutoéne hibkovou
technickou optikou pokial’ ide o automatizaciu, robotiku a procesy.*



Je ironiou, Ze kym Tesla zavadza automatizaciu vo svojich tovariiach, v Toyote mieria
opanym smerom.

,»Vracaju sa spat’ k ich mantre: jednoducho, uzko a flexibilne,” povedal Liker. ,,Ich nova
technoldgia, ktort instalujua v sucasnosti do ich svetovych tovarni, je vazne technologicky
menej sofistikovana nez ta z predoslej generacie.

Teraj$im idealom Toyoty z hl'adiska efektivity je tovaren, ktora produkuje 200,000 kusov
ro¢ne, vratane az 6smich modelov na beznych platformach s beznymi ¢ast’ami. Linky buda v
Standardnych rozmeroch a flexibilné, tak Ze sa budii moct’ vymenit’ za jeden vikend. Naro¢né
ulohy st minimalizované, ¢o vedie k jednoduchsej obsluhe a idrzbe zavodu. O rychlosti to
ale nie. Je to o tom zostat’ flexibilny a zodpovedny voc¢i zmenam na trhu, ¢o sa podl'a Toyoty
v dlhodobom horizonte prejavi uSetrenymi pefiaznymi prostriedkami.

Pokial’ ide o Muska, tak ten ostava pozoruhodne optimisticky ohl'adom vyrobnych vyziev,
ktoré pred nim stoja.

,Dufam, ze l'udia veria, Ze ak sme boli schopni poslat’ Roadster k padsmu asteroidov, tak by
sme snad’ mohli vyriesit’ vyrobu Modelu 3.



