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What is innovation? =PrL

Economic value?
Functional improvements for better

The creation of new products

; _ New products/services

prqducts or services Dfiorantation
which generate Costs

. The innovation translates in a so high
economic Val ue for decrease of costs that it changes the

: world! (Ridley)
Ordmary peop le Measuring value: consumer
surplus and profit

If economic value is generated, adoption occurs

and large scale transformations happen
If the new idea is not adopted on the market, it is not an
innovation (even if the technology works) — Phelps

Stratégies de Spécialisation Intelligente

Innovation in the GDP framework =PrL

Figure 2: Annualized Growth Rates of Output per Hour, Output per
Capita, and Hours per Capita, 1891-2012

Y/ N= Y/ HxH / N " productity GDPper

25 = capita 248
Output per capita or standard of living by 2 = -
definition equals productivity or output per hour
times hours per capita 15
12

with g e —_—
Y: GDP —value of all goods produced in a given < 0s _vm

o3 OHN

year in the economy (measure of the economy’s
total output

N : total population . 18511872

Y/N — GDP per capita - measure of the wealth of 055

the economy — determines the standard of 10 1996-2004 g
leaving » )
H: hours of work in the economy, Years

Y/H : labour productivity - ratio between total output
and the quantity of labour (person-hour); measure of
the efficiency of the economy

H/N : hours of work per capita
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GDP growth and innovation have tremendous effects- =Pr~L
qualitative

« “Think of daily life around 1850 made of painful manual ) 2. SORPON
labor, household drudgery, isolation, and early death. Only
one hundred years later, daily life had changed beyond
recognition. Manual outdoor jobs were replaced by work in
air-conditioned environments, housework was increasingly
performed by electric appliances ; darkness was replaced
by light, and isolation was replaced not just by travel, but
also by color television images bringing the world into the
living room. Most important, a newborn infant could expect !
to live not to age forty-five, but to age seventy-two. The . =Y " y
economic revolution of 1870 to 1970 was unique in human -y
history..”

Quantitative — uroductivity and cor/capita improvements 1870 - 1979 =PrL

Country Growth in real GDP per Growth in real GDP per
capita % (wealth) person-hour% (productivity)

UK 325.0 585.0

Switzerland 472.0 830.0

United States 691.0 1,080.0
Italy 493.0 1,220.0
Germany 1,396.0 1,510.0
France 694.0 1,590.0
Finland 1,016.0 1,710.0
Sweden 1,084.0 2,060.0
Japan 1,653.0 2,480.0

Output per labor hour increased from 585% in the UK to 2480% in Japan (second column) after no substantial increase for at least 15
centuries!
This rise in productivity was sufficient to permit a rise in output per capita of more than 300% in the UK to more than 1,600% in Japan
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The creation of new
products or services —
which generate

value for the mass of

of huge surplus

For ordinary people?

Two exceptions

Luxury industry
Watch industry

economic value for Industry targetina
ordinary people professional ...

_ performance =
Innovation generates Alpa -

people under the form Innovation ﬁ
but '
smaller
surplus

e “Many technological innovations of the past century have transformed
experiences that were rare and valued luxuries — only available to a rich few at
great expense — into features of modern life that we take so much for granted
that they would not make the top twenty or even the top hundred in an ordered
list of what we think our wealth consists of. [..] We today — even the richest of
us — rarely see ourselves as so extraordinarily lucky and fortunate and happy,
even though, for the first time in human history, there is more than enough.

e There are more than enough calories produced in the world, so it is not
necessary for anybody to be hungry.

e There is more than enough shelter on the globe, so it is not necessary for
anybody to be wet

e There is more than enough clothing in our warehouses, so it is not necessary
for anybody to be cold

e And there is more than enough stuff lying around and being produced daily, so
nobody feel the lack of something necessary”

=PrL

MW FORK TIMLS BUSTSOLLER
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=PrL

e Definition

e A model for business innovation

e Two labs - innovation as an economic discovery

e Institutions and values in the economic lab — something happened strange!

Stratégies de Spécialisation Intelligente

A new technology works technologically — it reproduces effectively
the technical operations for which it has been invented and
developed...

..but a new technology becomes an innovation if it works also
economically. It must grip to the economy - finding strong climbing
holds — economic discovery
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Three components cPrL
Competition
~ B
Economic discovery (or Positive feedbacks at the early
entrepreneurial stage of diffusion on markets
experimentation)
Innovation — early adoption —
Determining whether the new further investments - costs and
idea works in the economy — \ quality improvements — more
the climbing holds story ' investors — efc..
Early adoption
Stratégies de Spécialisation Intelligente
Economic discovery (component 1) =PrL

e Anew idea — a new technological knowledge or an invention...

e ..but a new idea which is materialized under the form of a new (or improved)
product, process, business (or social) model..

e ..AND which is tested and experimented in the economy — economic

discovery

e Innovation implies adoption by consumers or professional users and adoption
requires that the potential innovation generates economic/social values (meet
consumer preferences, at affordable costs, is potentially profitable) — e.g.
grips firmly to the economy

Stratégies de Spécialisation Intelligente
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Finding the climbing holds =PrL

e Demand side

e Potential market size

e Consumers & customers preference — willingness to pay —
salience: the buyer’s perception of immediate benefits

e Diffusion not impeded by exogeneous factors — durability of
assets, existing installed base, regulatory framework

Finding the climbing holds =PrL

e Supply side

e Cost of innovation — fixed costs, per-unit production cost, per-unit sales
costs - and Scalability

e Technological opportunities
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Finding the climbing holds =PrL

e Market operations

e Externalities of the competing technologies (are they priced?)
— bad versus healthy foods

e Path-dependence (the existing product or technology is
better than the innovation simply because it has accumulated
a lot of capital and knowledge - see below)

e Funding — external versus internal finance
e Profit (conditional to all previous climb holds and
appropriability issues — eg spillovers, exclusivity)

Economic discovery ZPFL

ol Demand
u p p y Potential market size
Fixed costs, per unit operation and <:> Consumer preference & willingness

sales costs (scalability) to pay

Tech opportunities Uncertainty versus salience
Obstacles to diffusion

Market

A new idea or technology which grips firmly
Operatlon to the economy is: attractive for consumers,
at an acceptable cost, allows innovator to
Negative externalities are priced capture a part of its value (profit), has
Path-dependence competitiveness not harmed by unpriced
Cost of external finance externalities and path-dependency, etc..
Appropriability condition (profit) In such case: it is widely adopted and has a
huge impact
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Systems of positive feedhack on markets for innovation =PrL
(component 2)

Research &
development .

New ideas g .

40 Early adoptions

- Further investments —

Cost and quality
Buyer’s uncertainty

e Complementarities -
| infrastructures
) For positive feedbacks to work well, need
Entrepreneurship Investors for a market economy - innovators seeking

profit, consumers watching price and
quality, investors looking for profitable

investments
Research & The meaning of path-dependence E P': L
development : 1
New ideas
* Early adoptions
X
\ Positive \
N\ feedbacks AN
\
Diffusion | Further investments —
Cost and quality

Because of positive feedbacks, A— Buyer’s uncertainty

starting at TO - built competitive Complementarities -

advantages (previous infrastructures

investments accumulated on it

have influenced its productivity

level. Perf - o

AtT1, B starts but costs & (A )

itis “inferior” relative to A. quality

To make B competitive,

it needs to be adopted during the

period T1-T2..but who will adopt it Perf aa

given the competitive gap and even if gap

we know that B will have many atT1

advantages in the future (at T2)?

T0 T1 T2 Time
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- Competition
at multiple
Economic discovery (or stages
entrepreneurial
experimentation)
Innovation is a way to get out
of competition by offering |
something unique and so '
making profit Early adoption

=PrL

Positive feedbacks at the early
stage of diffusion on markets

This sequence involves the entry of
new investors and new innovators

“A distinctive feature of the life science innovation
system is the pervasiveness of competition at multiple
levels of analysis. This competition occurs in many
dimensions and throughout the value value chain — the
domain of basic research; the market for technology; the
product market. This complex and multifaceted
competition has a powerful influence on innovation and
increases the amount of diversity and experimentations
within the community of inventors and firms”

A case of a technology which has found strong climbing holds to
become an innovation and enjoyed powerful positive feedbacks =PrL

[ ]
*'y'/ S;
Frloldane kceps food ﬁesh Q+
N 7’00//7///(s\ o/ 1'//'71/

The price was still rather high, the refrigerator costing
$900..in 1923, there were 20,000 refrigerators in the
US; in 1933, 850 000. How the curve rises sharply :

1 936, two millions 1941, three and half million..the
mechanical refrigerator becomes popular as soon as its
price is standardized and maintained at a minimum

Its impact on daily life was immense

Measuring value (chapter 3 & course by Nina Boogen)

consumer surplus [wtp — price]
profit [price — costs]
J = social surplus

Stratégies de Spécialisation Intelligente

10



02/09/2024

Clean energy — climb holds too weak around 2011 cPrL

A. Clean Fnergy Technologies

Around 2011, the climb holds
were not strong enough:

consumers, costs, .
competitiveness (externalities)

Fnergy Te

Patents are used as an indicator for
innovation outputs — it is imperfect but
useful

Problems with the climbing holds =PrL

e (a) - People would like to have clean energy but no clear willingness to pay for that.
o Electricity is a commodity market ) )
e Foralong time consumers want just |I%ht to go on when they flip a switch .
e They do not care about the source of the enérgy and are unwilling to pay a premium for clean energy

(b) — Innovation must deal with an established installed base (issues of tech inter-relatedness) — diffusion is
slow because assets are durable

(c) Cost features are not favourable —
e Enormous fixed cost of experimentation and high per-unit production cost because a new technology starts as more expensive than the alternatives
which are already in place (because cost improvements happen essentially during the early phases of adoptions and operations)

(d) — All externalities not priced — which put the new technology (with better environmental performance) in
competitive disadvantage

(e)-(a) + (b) + (c) + (d) means poor profit expectations — no attraction for investors (or only social investors)

No climbing holds: no business cases
Goals of innovation policy: to get the things started through various types of instruments

Stratégies de Spécialisation Intelligente
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Creative arts — new climhing holds! “P-L

Digitizations minimized all costs (of creating,
duplicating and distributing new works)

@ Online As all costs. have declined, huge expansion of
publishing route these creative outputs

> market . : :
An explosion of movies, TV programs, on-line

I Literary - videos, music production, new books
Author/=» agent =publisher market]

Wl':itets afew ) (reviews | zdit_s, e (boltlal;sto;es] Even fixed costs of imagining a good story and writing it
chapters, proposal, esign, layout, sell books . .

marketing pitches to marketing, are Iowerlng (generatlve AI? .

proposal, publishers ad campaign, Are all these new outputs “innovations”? Perhaps not but
duenes publicity at least the new climbing holds increase the amount of
entrepreneurial experimentations

literary agents

Stratégies de Spécialisation Intelligente

Equipping a climbing route -(an introduction to policy) =Pr-L

e Some needs are important for society — e.g. clean energy
e But the “socially desirable innovations” are not selected by the market — the climb
holds are not strong enough

Feedback loop - A technology becomes better and cheaper as it is adopted and

produced at large scale .
e Immediate benefits becomes obvious
e (Costs improve ) ) o
e Compatibilities and inter-relatedness are established within larger systems

e Positive feedbacks make the new technology “inferior” today because previous
investments accumulated on the old technology have influenced its productivity
level, giving it cumulative competitive advantage - although the new tech will have
many advantages in the future — but it needs to get started

20 years of experience at sea

e Excessive inertia in the system — how to get started? 5

ohaw

e They can get early push through public policy e

e The policy can address o ) - N s
fixed cost (public research, subsidies, tax credit) o . Hiew i
adoption cost and buyer uncertainty (early adoption subsidies) ) i e .
expected revenues of innovators (advanced market commitment, energy prizes) Gl 0
public procurement for innovation address many issues o

12
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« If the potential innovation finds strong climbing holds — adoption starts and positive
feedback system starts as well — then it will be widely adopted and will have a great

transformative power

* The innovation translates in a so high decrease of costs that it changes the world!
* Invention is an engineering achievement — innovation is an economic achievement

* Economic discovery — experimentations with the climbing holds — and positive
feedbacks on the market for innovation are the essence of business innovation

Ideas or technologies which don’t become innovation

Economic discovery (or
entrepreneurial
experimentation)

Determining whether the new
idea works in the economy —
the climing holds story

Economic discovery fails

Google glass

The new idea is inadequate (could
not pass the “economic exam”) and
S0 even doesn't try economic
discovery

Concorde, Apollo

=PrL

Competition Positive feedbacks at the early
stage of diffusion on markets
Innovation — early adoption —

— further investments - costs and
quality improvements — more
investors — etc..

Early adoption

Positive feedbacks don't start

The idea is good and useful but markets
don’t work well yet

Case of new agricultural methods or tools
in the Middle Age

In all these cases
negligible effects on
growth and wealth

Stratégies de Spécialisation Intelligente
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=PrL

e Definition

e A model for business innovations

e Two labs - innovation as an economic discovery

e Institutions and values in the economic lab — something happened strange

Stratégies de Spécialisation Intelligente

=PrL

Discovery procedure : « the term refers to the process of
determining whether the imagined product or method can be
developed and, if developed, determining whether it will be
adopted. Through internal trials and market tests, a modern
economy adds to its knowledge of what can be produced and
what methods work, and to its knowledge of what is not accepted
and what does not work » Phelps

EDMUND PHELPS

MASS

FLOURISHING

14
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Two laboratories in the great knowledge factory!

The climb holds

How well will the new product (service)
perform in economic terms ?

How will consumers like it? What market

Two diffferent spaces (criteria, metrics) for
experimenting with and validating ideas: an
idea can be valid in one lab, not in the other

segment?

Will high performances be attained, but only
at a prohibitively high cost ?

How rapiclly will performance improve and

Scientific and
engineering
labs

AN

Invention & tech.K.

how rapidlly is the cost of production likely to
decline ?

How appropriable is the product for the
innovative firm (how great is the likelihood
that the innovator will be able to capture any
profits that might be generated by its
innovation) ?

Economic labs

A vast imaginarium, a space
for imagining and
experimenting new products
and processes

4

Innovation & eco.K.

Economic discovery is an abstract
concept

It has various forms depending upon
who is at stake

Large companies
Start ups
Individuals (inventors, artists,..)

One feature of economic discovery is its huge uncertainty:
*Consumers themselves have little idea about how much
they will like the new product

*The entrepreneur does not know really the commercial
value of her product — she has to try and experiment in
the real economy to discover this value

*Investors are not really good in assessing success
probability of projects at early stage (correlation between
initial score and real performance after 5 years: 0.1)
Uncertainty is very important for access to external
capital, investments decisions, etc..

=PrL

The phenomenon of double-
selection

Market is the ultimate decider
(the final selection process)

A preliminary selection can
happen through:

large firm internal process
venture capital
Intermediaries in creative
industries (publishing houses,
film producers)

15
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Economic labs

A vast imaginarium, a space
for imagining and
experimenting new products
and processes

Scientific and
engineering

labs

Invention & tech.K. Innovation & eco.K.

Innovation draws on the capacities of entrepreneurs
to organize the projects made possible by outside
discoveries (made by scientists) - exogeneous
innovation

= = While some innovations come
Phﬂlns |||n0|,at|0|| from science, some others are
indigenous — they spring
directly from people working in
the economy

Economic labs

A vast imaginarium, a space
forimagining and
experimenting new products
and processes

Scientific and

engineering
labs el

Invention & tech.K. Innovation & eco.K.

« My book argues that, although some innovations were the results of the
various sorts of discoveries outside the economy, the phenomenon of
sustained innovation in a country — its indigeneous innovation — has
generally derived from a desire among the people to innovate — typically,
people already engaged in the economy

16
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Exogeneous (technological) and indigenous innovations b
SRR WE RENT EQUIPMENT!
CALL NOW FOR

AVAILABILITY &
PRICING
(801) 566-8891
Indigenous
innovations

Exogeneous Some countries have acquired some elixir ) HOW ‘UBER FOR TRACTORS’ IS
innovations boosting performance that is absent in TRANSFORMING FARMING IN
others, putting them at risk of bad KENYA )
performance in all more aspects ' ; & INNOVATION - -,

What is the composition of this elixir? 140 AR - o
A certain mix of science driven ' = ’ m
(exogeneous) and business made ’
(indigenous) innovations?

The funnel effect

Innovation and its
; economic effects
___________________________________________________ — surplus, profit

Economic /

discovery Adopted ) Economic

N The climbing holds knowledge

Science & tech
Inventions

Discoveries
Ideas

u\t

Useful — productive ideas b
not experimented in the
economy

Only a fraction of ‘ideas’ will generate
technological innovations (other inventions will not
enter the economy or they will not be adopted -
economic discovery fails)

Large scale project done for prestige, etc..no
business case (too big, too expensive, no
consumers)

Practical ideas but missing markets — (middle-
age revolution in agriculture)

17



02/09/2024

=PrL

e Definition

e A model for business innovation

e Two labs - innovation as an economic discovery

e Institutions and values in the economic lab — something happened strange

Stratégies de Spécialisation Intelligente

The big picture =PrL

FIGURE 1.1 Numerically Speaking, Most of Human History Is Boring.

800 7000
Brillant technologies but impact on productivity
was from negligible to O (or negative) — « output 700 6,000
per worker did not increase AT ALL between
1500 and 1800 » 60 5,000
500
4,000
400
3,000

“Something happened that was 2 \
strange for its time, something I . ) /_J
that would change everything: it
exploding innovation and W, W, w, W, % -
economic knowledge” Phelps

But why did not the innovation

explosion happen earlier?
Remember McCloskey

HUMAN SOCIAL DEVELOPMENT INDEX

e

Stratégies de Spécialisation Intelligente
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What is an innovative economy hased on our KX° century =prL
experiences?

MY
JOURNEYS NEW FORK TIMES BLSTSELLER

e « An innovative economy: private-ownership 1 e ey
systems characterized by, first, their openness to IN SLEUEHIHE
new commercial ideas — the ideas of entrepreneurs ECONOMIC ‘
for new products and new methods — and, second, TH EO RY Tuwlnns
their decentralized mechanisms for selecting the ' “ T n P I A
ideas to finance and providing the needed capital _
and incentives ». Phelps 1 iy

e « Things changed starting around 1870. Then we got EPDHN}E:II{I;:? i i
the institutions for organization and research and the | EEEEEE—_—_G—G
technologies — we got full globalization, the industrial EsoNeot /| i rim e LI

research laboratory, and the modern corporation. &, SRABFINE DAL
These were the keys. These unlocked the gate that
had previously kept humanity in dire poverty »

DelLong
Stratégies de Spécialisation Intelligente
Institutions to support economic discovery and innovation =PrL
- _ e R
/ N [ Autonomy of \
Funding mechanisms: L innovators vis-a-vis
VC, T(tatrt ups and stock - Maintain N government and
:;:;:ﬁims freedom, limit \\ freedom to A tch
Institutional (social) investors { risks, provide \ experiment: .gr‘ea. change
| The State | [ funding and | Freedom from arbitraryand  Vis-a-Vis former
L / increase the / interventions from periods where
s \ \\ prospect for large authorities, liberalism arbitrary
i i d . .
Intellectual property: \fl‘na,?c!?[rEW? rds Decentralization interventions
/ Laws and legislation to Experimenting in the inability of the bent from
[ Limit the liability of \ economy increases risk of nability of the incumbents
investors imitation and piracy to prevent entry and new governments
experiment and of the were the rule!

Provide for easy
marketability of ownership
shares

Establish stock markets
which were essential for the
achievement of ready
marketability

Reduce risk by the

\ _ B J experimenters to influence
the outcome of market
evaluation of the new |
product /
Competition : -~ 9@
Free entry, freedom to try
and propose new things

L Y
T TS, « Capitalism is unique

technique of insurance = . not
Define the obligation within Prlwleges, rt?gulatlons o . .

| principal-agents | which protect incumbents) in invention but in

\ relatlonsh|ps 4 \ innovation » )

19
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Science & tech
Inventions

Discoveries
Ideas

Only a fraction of ‘ideas’ will generate innovations
(other inventions/ideas will not enter the economy
or they will not be adopted - economic discovery
fails)

Ideas lost,
---- forgotten

Ideas not
experimented in
the economy

Innovism = an economic regime (modern
capitalism) in which more new ideas
become innovation (the economic labs
works better than ever) — are put in
productive use

=PrL

Innovation and its
economic effects
—surplus, profit

The related
economic
knowledge

= Ecole
polytechnique
fédérale
de Lausanne
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