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WHY STUDY HISTORY?



Guess the year!
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largely or wholly solar economy can
be constructed in the United States
with straightforward [renewable]
technologies that are now
demonstrated and now economic or
nearly economic.”
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Lovins, A. (1976). Energy strategy: the road not taken. Foreign Affairs, (55), 65-96.
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A Solar-Electric Generating Plant May Be Available in the Not=Far-Distant Future, Which, When Installed on the Roof, Will Cause Light=Active

Cellsto Rotate and Align Themselves at Right Angles to the Sun’s Rays at all Times. The Blectric Energy May Be Stored in Stora%e Batteries So

As to Be Available at Night. lnsert Detail of Single Cell Shows Two Copper Plates, 4 and 5, Immersed 1n a Salt Water Solution 6; 3 Is Glass, While
Gas Vents Appear at 7. Electric Terminals at 1 and 2.
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Daily Mail, Feb 3, 1910

ELECTRICITY FROM WIND.

B e —

ECONOMICAL WAY OF OBTAINING
POWER AND LIGHT. z

Successful efforts are now bLeing made to
convert wind into electricity. Quite a
large farm near Hamburg is being supplied
with electrical energy generated by wind
power, threshing machines, pumps, and
various farm gappliances being electrically
driven, while some hundreds of incan-
descent lamps are lighted in various sheds
and houses on the farm. .

A large wind turbire is placed at the top
of a tower, and as this is revolved by the
wind it actuates a dynamo, which charges
accumulators; consequently the electricity
generated by & wind during the night can
be stored up for the following day. An
auxiliary oil cngine has been installed for
times when the wind fails.

This is not the only wind plant for e
rating electricity. A firm of electriecal en-
ginears at Willesden Green have for some
time had one running successfullv. An
ingenious arrangement is used by them to
check the vagaries of the wind. When a
strong wind is blowing the turbine na-
tur IZ revolves quicker than in the case
of a light breeze, hence the dynamo is
driven quicker. The voltage or pressure
of a dynameo rises in direct proportion to
its speed, and a considerabie rise might
easily ruin the accpmulators it was charg-
ing. The arrangement referred to auto-
matically checks any change in voltage, so
that a sudden change in the wind is in-
stantly oounterbalanced.

Séveral country hduses are bein&-ﬂﬁlttod
with wind plants, as where fuel is difficult
to obtain or abpnormally dear the wind
proves a useful substitute. .
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Image source
unknown — please
let me know if you
have any idea!

FRIENDS, HERE ARE JUST A FEW OF

L [ THE USES TO WHICH WE HOPE TO PUT

TOMIC POWER FOR THE BENEFIT
AOF’ CIVILIZATION / ON OUR NEXT
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KEY LESSONS:

® We don’t learn from history

® Things could have gone differently



THE HISTORY AND PROMISE OF
GREEN TECHNOLOGY




What is technology?
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https://commons.wikimedia.org/wiki/User:Jjron




John T. Daniels, Library of Congress. Photo in public domain
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NOT JUST ARTEFACTS!
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TECHNOLOGY IS...

Tools?
Efficient means?
Artifacts?
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TECHNOLOGY IS...

“The ensemble of artifacts intended to
function as relatively efficient means.”

Willoughby (R005)



HOW INNOVATION HAPPENS?
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“radically novel innovation”

“a giant leap”

“massive breakthrough”
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Was this a radical innovation?
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TECHNOLOGIES ARE COMBINATIONS

e By definition, every technology must be realised by
combining available components
e Ifcomponents are not available, technology cannot be

realised

e There are both physical and mental components: parts and
knowledge

e New technologies become new building blocks for further
advances

See Arthur (2009)
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WHY SIMULTANEOUS INNOVATION®?

Usually, new components and new knowledge become
available to many people almost simultaneously
Furthermore, the problems new innovations try to solve are
usually universal (if a problem is not widespread, there
probably wouldn’t be demand for innovation)

I.e. changes in demand and supply affect multiple persons
simultaneously
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SOMETHING TO THINK ABOUT

Is there such a thing as radical innovation?

What do observed incrementality and simultaneity imply

for common beliefs about innovation, e.g. “think outside
the box” or “young people are the best innovators?”

Do we overemphasize the role of radical innovation, and

underemphasize incremental?

What is the value of idea compared to value of execution?



VERY IMPORTANT OBSERVATION:
ALL TECHNOLOGIES EVOLVE
CONTINUOQUSLY, EVEN IF YOU
DON’T HEAR ABOUT IT




WHAT IS THE MOTHER OF INVENTORS?



WHAT MAKES PEOPLE TO INVENT?



DEMAND PULL

TECHNOLOGY PUSH



Both explanations unsatisfactory

(Nemet 2009)



More realistic explanation:

People just like to invent new things®
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OPPORTUNITY CREATES INVENTORS

Trying to decisively solve which factors influence
innovation at any given time is futile
Trying to pin down innovation as a result of some single
factor is foolish
There needs to be a suitable environment with enough
possibilities for innovation to occur
Demand incentives can help but demand alone does not
bring about innovations: otherwise we would have cheap
batteries and anti-gravity by now

o We don’t have the components for either
“Fortune favors the prepared mind” (Louis Pasteur)



INVENTION IS A SOCIAL
PHENOMENON




INNOVATION IS NOT TECHNOLOGY



German army, World War II
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INNOVATION [S NOT TECHNOLOGY

Innovation vs. use

Most “histories of technology” are in fact histories of
innovation: names and dates on patents

But our societies are defined by technologies we use
Technology # technological change # invention #
innovation



TECHNOLOGICAL TRANSITIONS TAKE
TIME



CHANGE IS WHEN THINGS HAPPEN

e Greatest impact of new technologies comes when they are
actually taken into use

e This is usually long after they’ve been invented (10-20
years is typical)

e RED QUEEN RACE: “you must run very fast to stay where you
are”

e Remember that technologies develop even if you aren’t
looking!

o The competition evolves as well, but incremental
innovations are rarely newsworthy!

In 1968, Finnish energy supply was still dependent on horsesss.
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TECHNOLOGY IS SOCIALLY SHAPED















SUMMARY



WHAT DID WE LEARNz?

History shows multiple futures are possible, and

predictions can fail

Technology is not Limited to physical artifacts
o Technology: means to a human purpose

All technologies are combinations of components

All innovation is incremental

There are no simple explanations for what drives

innovation

Technology # technological change # invention #

innovation

Technological change takes time!

««eand is shaped by the society.
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