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Ecomodernity, a new Kondratiev
Cycle?
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Technological Revolutions
according to Perez

Table 1. Five successive technological revolutions, 1770s to 2000s

Technologica | Popular name for the Core country or countries Big-hanyg initiating the revolution Year

| revalution period

FIRST The “Industrial Britain Arkwright's mill opens in Cromford | 1771
Revolution

SECOND Age of Steamn and Britain (spreading to Continent | Test of the 'Rocket’ steam engine 1829
Railways and USA) for the Liverpood-Manchester

railway

THIRD Age of Steel, LISA and Germany forging The Camegie Bessemer steel 1875
Electricity and Heavy ahead and overtaking Britain plant opens in Pittsburgh,
Engineering Pennsylvania

FOURTH Age of Oll, the USA (with Germany at first First Model-T comes out of the 1908
Automaoblle and Mass | wying for world leadership), Ford plant in Detrait, Michigan
Production later spreading o Europe

FIFTH Age of Information USA (spreading to Eurcpe and | The Intel microprocessor s 19M
and Asia) announced in Santa Clara,
Telecommunications California

Source: Perez (2002)

What distinguishes a TR from a random collection of technology systems and justifies
conceptualizing it as a revolution are two basic features.

1. The strong interconnectedness and interdependence of the participating systems in their tech
and markets.

2. The capacity to transform profoundly the rest of the economy (and eventually society).
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Green Transition From an Innovation Perspective
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Technology Push

sgae?‘ige > 2:;:?:;33 —| Manufacturing —»{ Marketing (—»| Sales
From Rothwell 1994
* Big Science to drive * Problems |
Green transition: — Over-confidence in science &
— Nuclear to deliver
— NASA Solar — Underestimation of
_ CCS ? commerc.lal rgalltles
IS o< cicnce — Underestimation of

consumer and societal
preferences
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Demand Pull

Market need ——{ Development ——| Manufacturing —»

Sales

From Rothwell 1994

* Markets to drive
Green transition:
— Green consumers
— Niche markets
— CO, markets
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— Over-confidence
consumer
engagement
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— Underestimation of
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dynamics
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The Coupling Model

New Needs of society
need [**™ and the marketplace
Research, Marketing
Idea ; Prototype facturi Market-
generation dcéesn n andtﬂ product s Manufacturing je» si"fs place
I
MNew . i
tech [** State of the art in technology and production

From Rothwell 1994

Complex Industrial transformation processes
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The integrated company (Chandler)

Flow of market o~ Products and
needs or idea ”~ "u sarvines
» X i
f Primary
[ YValue Adding !
Environment
Flows of resource § i PWAES ! Wasts
= = £ *  The"out d” val '
~ ” e ‘outsource vaiue cre
- — system - Open innovation
- =T = -
" PVAE ™

Products and
sEMvices

Fliwr of markst
nesds or idea

P
! \
! i
[ )
| {
| i
!
Fliwer of rescums Wasta
=
lan McCarthy Angela Anagnostou “The impact of outsourcingon the transaction costs and
boundaries of manufacturing” Int. J. Production Economics 88 (2004) 61-71
T o o =
NORWEG|AN OEM =original equipment manufacturer
S = senvice organization
BUS”\]ESS SCHOOL T = transportation organization

2 = other manufacturer



Organising Innovation: Multiplier

effects of industrial systems

Midttun & @rj
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Bridging Radical and
Incremental Innovation

Social, political. Eraof ferment ; Eracfincremental — Frq of ferment
1 F ¢ TeF

organizational chang

influence

>
t » '
Technological Dominant Technological
discontinuity design discontinuity

Fig. 3. Degrees of social shaping during transitions and stable periods (Tushman and Rosenkopf, 1992: 339).
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Green Cars

Visibility in 4
societal and
policy debates

Battery-electric

Fuel cell

1990 1995 2000 2005 2010

Fig. 3. Hype-disappointment cycles for green car propulsion technologies.
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Electric Care Radical or
~Incremental

.....
i

Modularity Creates Design Options
System Before Modularization System after Modularization
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The Battle of Modernities

Fig. 3. Carbon modernity: generation by source 1973-2010. Fig. 6. EU power capacity mixin 2000 and 2011. Source: [EA]

Source: 1EA (2011a). (2011a).
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Takeoff for Green Energy

Globazls gNind power capacity 1980-2011 <0 Solar PV, Globally
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A Result of Policy and Technology Migratiol
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Total Installed Wind Capacity
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http://www.chinafags.org/library/chinafags-renewable-energy-china-graphical-overview-2012
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Green Fracking?

Green
fracking in
the US?
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U.S. dry natural gas production
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History 2011 Projections

35
30
25

20 SHEICKEL

15

Non-associated offshore
10

5 Associated with oil
G Non-associated onshore
1990 1995 2000 2005 2010 2015 2020 2025 2030 2035 2040

Source; U.S. Energy Information Administration, Annual Energy Outlook 2013 Early Release

EQUIS

ACCREDITED



Smart Grids, crossover between el
and IT

Today's Electricity Tomorrow's Choices
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The system of Innovation model

Brlnglng In Public Policy
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Technology Bridging
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<« JDlCractions o,
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Insmuuf)ns of «E Informal intcraction
Promotion of *E Technology diffusion

Entreprencurship *E Personnel mobility
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Green Transition and the
Kantian Rule

Act only according to that
maxim whereby you can,
at the same time, will that
it should become a

universal law

(Foundations of the Metaphysics of
Morals 1785)

Acutely important in the
age of the Anthroposcene

NORWEGIAN
BUSINESS SCHOOL 21 EQUIS

CCCCCCCCCC



The Greens In the EU parliament *
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Source: Wikipedia & Europeangreens.eu
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Greening Policies

Road Map 2050 - CO2 emission per unit

By 2050. cut emissions to
80% below 1990 levels

@ Road Map 2050

sachieve a reduction of
GHG emissions by 80 %

B i 100%

renewable electricity is
achievable by 2050

ElEneriowsnde..

of GDP will be 40-45 percent
lower in 2020 than in 2005

e

Increase the share of renewable
energy in its energy mix to 15 \ a
percent by 2020. '(

m =

A
S |
gl

Experiments with circular
economies ;
*Germany, Japan and China are W}
trying out Circular economies |
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Electric Technologies in EU 1980-1995
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The learning effect
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Dumping Effects of Renewables

Dumping effect
of renewables
volume
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GREENING PROCESSES IN A
GLOBALISING ECONOMY
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Technology Migration Across
Lead Markets

Product
cycle

Lead markets &

policy contexts
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—
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Sequential Lead Markets for PV
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NORWEGIA
BUSINESS:

The Relay Model

Strategic policy options
beyond green niche markets

/ Soft policy move

Strong move towards mainstreaming
towards mainstreaming greening
greening

L~

Industrial Funher. Increased
engagement technological 2
Blockage Bgag learning competitiveness
Lower
costs
Strengthening of
green industrial Social /
—>

interests Acceptance

Stronger move
towards mainstreaming
greening
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Green Transition on Three
Continents

s
E‘m : € o Wﬁ
; B e e s
= — i - B - = T e remms
Advanced technological and  Rapid growth with eco- Unapologetic about
economic capacities efficiency focus growth
Greening through replacementgnvironmental focus Greening must be
Vested interests and zero Massive rollout of new coupled to development
sum games modern capital stock Options for leapfrogging
Loose out in volumes to Asia  Taking technological But poor infrastructure
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THE END
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Green Politics EU
Road Map Core green policy

By 2050: cut emissions to *Greenhouse Gas Monitoring

80% below 1990 levels througland Reporting (2002)

domestic reductions alone. £y Emissions Trading Systéffi
Increase the share of energy (2003) -
from renewable sources to Effort Sharing Decision (20 g
20% (from around 8.5% today),carhon Capture and Storageff 44
by 2020 (2009) j SA 6
*To make the transition toward%TransportIFu els (1998)
a low-carbon society EU will

invest an additional €270 billion, 0Z0ne Layer Protection (2

or 1.5% of its GDP annually °*Fluorinated Gases (2006) [
Source: EU
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Green Politics Japan .

Road Map Core green policy

By 20_20: achieve a *1990-2003: A number ofsi.g
reduction of GHG laws and legal systemsgeg: 2
emissions by 25% below  was passes in order to{§ |
1990 levels establish the ‘Recycling#

*By 2050: achieve a based Society
reduction of GHG
emissions by 80 %
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Green Politics China :

Road Map

By 2020, CO2
emission per unit of
GDP will be 40-45
percent lower than In
2005

*Energy consumption
per unit of GDP will
drop by 16 percent
from 2010

*China aims to increase
the share of renewable
energy in its energy
mix to 15 percent by

2020.
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Core green policy

« 2005: “the State Council’s
Opinions on Speeding up the
Development of Circular
Economy”

-2005: “Renewable Energy Lavl

«2007: National Action Plan on" -
Climate Change

«2008, “Circular Economy
Promotion Law

«2009; “The revision of the
renewable energy law”
«2011: Action plan to slow down
greenhouse gas emissions in light

of its national conditions
Source: Charlie McElwee  cckeoireo




Circular Economy China

I Turning the power down H
» The world’s third law ONn S oo sa ofcor
C| 'Cu |ar economy we= China === United States South Korea

World Japan w (Germany

(Germany and Japan) 800

« 178 pilot units are 50
practicing CE

400
* In 2010, the output value = _
of resources recycling 200
Industry exceeded 1 P A S |
1990 95 2000 05 09

trillion yuan and the e Woldbal 20085 s ke S perky
number of employees
exceeded 20 million
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Green Politics USA

Road maps Core green policy
Clean Air Act; 1973
‘Reduce greenhouse «2007: The Global Warmip

gas emissions to 17 DollltiondE e e tie d
per cent below 2005 O , e
eyp sy 2020 2009: The American Clean®

*To doubling the share  Energy and Security Act
of clean energy inthe  djed in the Senate

electricity supply mixto  5510: A §
: ederal budget te 2%
RRE[ cent by 2035, support clean energy = =

development
*2013: Obama’s Climate |
Action Plan ~—

Source: EIA & wikipedia
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S- curve leaps for disruptive

technologies
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Source: Clayton M. Christensen, “Exploring the Limits of the Technology S-Curve. Part |: Component
Technologies,” Production and Operations Managemant 1, no. 4 (Fall 1882): 381. Reprinted by
parmission,
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