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Betting on Black Swans

The phrase “Black Swan” was coined in the book of  the same name by author Nassim Taleb to
describe an event that  is hugely important and inf luent ial that  was not ant icipated but yet  in
retrospect could have been.

September 11, 2001 is a classic example of  a Black Swan.  It  was only a failure of  imaginat ion by
most Americans (including myself ) to never have contemplated beforehand the possibility of  such
a dreadful day.  But, the terror at tacks of  that  fateful day were pulled of f  with pit iful ease, without
requiring any enabling technical or social developments.  Upon ref lect ion, we should have seen it
coming.  And, because it  came, most countries around the world undertook a host of  incredibly
expensive act ions.  Everything changed on 9/11.  The trajectory of  human events was irrevocably
and dramat ically altered.

Of course, there have been many other Black Swans in recent history:  the Pearl Harbor at tacks,
the unveiling of  the atomic bomb, the launch of  Sputnik, JFK’s assassinat ion, and so on.  Each was
shocking, and changed the course of  history.

These are all geopolit ical examples, but there have been commercial examples as well.  In the past
50 years, the way we live has been wholly altered by such invent ions as the transistor, graphic user
interfaces (GUIs), touchscreens, and the Internet.  The way medicine is pract iced has been
overturned with the advent of  medical imaging and non-invasive surgery, and the Genome project
promises radical breakthroughs that we generally can’t  foresee yet.

In energy, probably the most signif icant Black Swans in our lifet imes so far relate to advanced
methods for discovering or extract ing oil and gas from resources that were previously believed to
have lit t le economic opportunity.  This most notably includes hydraulic f racturing (a.k.a. “f racking”)
to tap natural gas and oil f rom shale format ions, but also embraces deepwater of fshore
explorat ion/product ion and steam-assisted gravity drainage (SAGD) recovery of  the Athabasca oil
sands in Alberta — all of  which were pipe dreams (at  best) a decade or two ago.

These hydrocarbon breakthroughs were largely made possible by the emergence of  massive
computat ional power to enable 3-D seismic imaging of  deep geology and precision control of
drilling and subsurface operat ions, assisted by dramat ic improvements (in many cases,
evolut ionary over decades) in materials and mechanical technologies.  Some wags have said that
the best rocket science occurring today is not aimed towards the heavens but instead is aimed
underground.

Needless to say, these Black Swans in energy have transformed the oil/gas sector — one of  the
largest economic enterprises on the planet — which in turn has shif ted the economic and f inancial
fortunes of  many players in the industry by untold billions of  dollars.

So, the quest ion becomes, are there Black Swans lurking ahead in the cleantech space?

Vinod Khosla certainly thinks so.  One of  the most visible of  the cleantech venture capitalists,
Khosla penned last  year a wide-ranging and ambit ious thought-piece ent it led “Black Swans Thesis
of Energy Transformat ion”.

Khosla thinks that many other venture capitalists — including, presumably, me — are too caut ious
in pursuing “what could be” in energy.  By focusing most ly on the potent ial for at t ract ive returns,
venture capitalists have become capt ive to the pursuit  of  incremental improvement, and are thus
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overlooking “game-changers” that  admit tedly have higher risks.  A large part  of  his argument is built
on the not ion that forecasts are largely bogus, and too much weight in invest ing and managing is
placed on the project ions of  the future by even the most expert  of  observers.

Khosla acknowledges that failure is a strong possibility with his bolder philosophy, but that  is the
price to be paid for aiming high and achieving great things.  Quot ing Robert  F. Kennedy, “only those
who dare to fail great ly can ever achieve great ly.”  Now, maybe having a billion dollars of  your own
wealth, stemming mainly f rom his role in founding Sun Microsystems, helps to give Khosla the
conf idence to accept a high likelihood of  failure.  However, through his fund vehicle Khosla
Ventures, he is invest ing other people’s money too, so he can’t  af ford to be too cavalier — at
least for very long.

Khosla’s mantra is “shots on goal”:  making lots of  bets in potent ially t ransformat ive technology
areas.  In his paper, he singles out twelve of  the port folio companies of  Khosla Ventures as being
part icularly ambit ious, with the potent ial for huge returns.

His lament is that  there aren’t  more f irms or funds or organizat ions taking similarly audacious and
numerous “shots on goal”.  “If  there were a hundred such Black Swan venture funds [similar to
ours], each with its own points of  view, we would have 10,000 ‘technology’ shots on goal over a
decade, or at  least  more than 1,000 non-overlapping at tempts.  With that number of  shots, or
even just  a thousand, I believe we would have a near certainty of  at  least  ten assumption-
shattering successes in major market segments.”

I don’t  have a clue as to where the other 99 funds like Khosla’s will come from.  I don’t  know many
investors who have that risk-appet ite, especially in today’s turbulent world.  There may be some
needles in the haystack out there, but they are few and far between.  Moreover, it ’s unclear how
much wealth those rare individuals possess and can allocate to helping hatch the Black Swans of
cleantech.

It ’s notable that Khosla supports the ef forts of  ARPA-E, the group within the U.S. Department of
Energy tasked with providing funds to risky but promising energy innovat ions.  He probably knows
that the other Black Swan funds he’d like to see from the private sector aren’t  likely to emerge. 
Indeed, in his white paper, Khosla really doesn’t  of fer much of  a logical investment thesis for Black
Swan invest ing, beyond some wishful thinking and a deep trust  in the law of  large numbers.

Alas, low-cost public sector capital is simply more well-suited than private capital to cleantech
Black Swans, which af ter all are big/bold bets of fering large long-term social value.

In turn, this reliance on public sector grant support  for new energy innovat ion causes many
observers in the polit ical realm to buck up their backs in opposit ion, complaining that the
government shouldn’t  be in the business of  “picking winners and losers”.  Unstated but underlying
this crit icism is the belief  that  our convent ional energy system based on hydrocarbons never
benef ited f rom such largesse, so why should cleantech?

Tell that  to George Mitchell.

For many years during the 1980s and 1990s, Mitchell and his f irm experimented with f racking, with
limited success.  Many in the oil patch told him that he was wast ing his t ime…and his money,
about $6 million of  it .

But, as this recent analysis by The Breakthrough Inst itute concludes convincingly, the
development of  f racking technology to enable the product ion of  shale gas would not have
happened if  the U.S. DOE hadn’t  provided a substant ial amount of  support  for decades along the
way.
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Today, years later, shale gas has dramat ically reshaped the playing f ield in the energy sector.  The
t ireless ef forts of  George Mitchell and his willingness to bet big bucks have rewarded him with a
fortune worth billions.  He built  that  Black Swan.

But, then, he did so with the help of  U.S. taxpayers.  Mitchell almost certainly wouldn’t  have
achieved what he did without substant ial involvement of  the government.

It ’s the kind of  public-private partnership that will need to be replicated to achieve more
breakthroughs in cleantech in the decades to come.  The result ing Black Swans will also generate
a number of  cleantech fortunes, and these should be celebrated, as the appet ite for risk-taking by
devoted entrepreneurs and inventors must be commensurately rewarded by enough examples of
success.

And, it  should be hoped, these future cleantech billionaires can plow back large shares of  their
fortunes into philanthropy and investment in ef forts to address and solve the world’s problems of
that later era for subsequent generat ions.  Much like Vinod Khosla is doing today.
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