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Global GDP and energy consumption
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Another way

Primary and fossil energy consumption (PJ per year,

climate adjusted)

900.000 75.000
1979 2007
850.000 70.000
1972
1985
800.000 { 65.000
2013
750.000 I :F/ 60.000
700.000 55.000
650.000 50.000
600.000 45.000
550.000 | i | | | 40.000
100.000 120.000 140.000 160.000 180.000 200.000 220.000

GDP(mill.€, constant 2005 price level)

~+-CO02 Emissions —¢—Primary Energy -®-Fossil Energy

CO2 emissions (mill.ton per year, climate adjusted)




1960s: Johannes Juul and the Gedser Wind Turbine
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1890s: Poul La Cour and Askov Folk High School




1940s and 1950s: F.L. Smith’s Aero Generator on Bogg




1960s: Fighting a losing battle against the Carbon Rush




1969: Juul and the Gedser Turbine dies

... haven taken ”... one small step for man, one giant leap for mankind”.
But the world could not care less

The time: 9.18 pm,
July 20, AD 1969
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1973 and 1979:The Oil Crises




1974 — 1984: Authorities wants nuclear to replace fossil fuels -
but grassroots had other ideas




Experimental innovation and Juul’s patents re-surface




e Centralt kraftvarmevaerk

o Decentralt kraftvarmevark

- Vindmglle
—— Udlandsforbindelse (vekselstrem)
—— Udlandsforbindelse (jeevnstrem)

Kun kraftvarmeveerker med kapacitet over 0,5 MW er vist.




Nuclear banned from public energy planning

Fremsat den 12, fhruar 1925 af Lane Dhybkjzr (B, Tyt Hilden (5),
Marzrete Auken (5F) og Tioning (V'5)

Forslag til folketingsbeslhutning
om offentlip energiplanl®ming wden aomkrat

Folketineet palegrer regeringen at tilrsttel=rre don ofentlize
erﬂggmhgujngudﬁad&nﬁumdﬂmmg at avomkraft kke wil blve

amy
Bemerkninger til forslager

Udredmin p=arbejdet vedrarends aiombmafiens sikkerhed, okonoms og
affaldsopbevaring erm afshuttet, jf. miljoministeriets rpporter af fhruar
nEmarcllsplﬂmumsiﬂmﬂledaandkemehaﬂmka placering af
kemekmftverker og vurdering af elvaerkernes salthorstmdersapelser samt
enerziministeriets rappodt af novermber 1884 om farhald af betydning for
elekiricitetzprodukiion pd basis af kul of uran.

Pn-:‘emebugrmd er det forslagsstillemes opfartelse, at atomkraft med den
tekmologi, der er til r3dizhed i dag, skal uded af den danske
e:a’gﬁm]azmg. bvorfor det pal=spes regeringen af drage de padvendize

kansekvenser heraf

Fomslagsstilleme opfordrer enerzimirdsteren il smaks ved bepyndelzen af
P folketnesaret 1983-85 at pive det enersipolitiske udvalg en redeporelse for
fvarksatts oF pateokts formstalmmeer tl efterlevelss af

Faiketineshesiuringen hiey vedorger ved 1. (Side) befumdlingen den 2149
jﬂ%.:';r*":'ﬂ; mad 78 g (5, 3F, RV og F5), mad o7 (EF, F, CD, ExF op




April 25-26, 1986: Chernobyl

- chernobyl-aerial.avi - VLC medieafspille
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chernobyl-arial.mp4

Chernobyl today: Sarcophagus 10000 yrs maintenance




Important ingredients: Transition success for coal + finding gas

Fuel consumption in electricity production 1972-1980
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1990:World’s First Official Sustainable Energy Plan
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What explains this development? And what happens next?

1904 1942 1957 2000
The Society of Wind lectricians is founded by La Cour The Bogoe turbine The Gedser turbine Middelgrunden's off-shore wind farm
n
i »
\ 7

|

5-1999
Barsebaek | stop

10-1973 10-1979 5-2000

S o OOA disolved

1st oil crisis 2nd oil crisis P
* ¢ 5-2005
5-1976 29-03-1985 3-1990 Barsebaek Il stop
1st Energy Plan Nuclear power banned from public planning "Energy 2000"
[ ] [ ] [ ]
01-03-1981 4-1988
DGU finds errors in Elsam’s repport Toronto Climate Conference
04-01-1974 01-02{1981 4-1986
Elsam presents plan on nuclear power Elsam selgcts Mors for nuclear waste The Brundtland Report

01-1973 12-1990
31-01-1974 1979 26-04-1986
OOA is founde Three Mile Island accident Chernobyl disaster
31-03-1975
OVE is founded ¢ .
10-1976 1983
1st alterngtive energy plan "Energy for the Future— Alternative Energy Plan" °
1976 1990

The Riisager wind turbine Vindeby off-shore wind farm



Wind power, Distributed cogeneration, Power demand
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Interconnections
Existing
New




Conflict with major

implications

Blarke MB, Jenkins B, SuperGrid or SmartGrid: Competing strategies for large-scale integration of
intermittent renewables? Energy Policy, Volume 58, Pages 381-390, July 2013.



The first wave of SmartGrid technologies in district heating:
Electric boilers and compression heat pumps

405 MWe
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Understanding change: Open versus Closed Systems

““The lone genius “Divided we
entrepreneur is a rarity,
far more innovation is
coming out of open,
nonmarket networks”’

innovate”’

How
Breakthroughs Studied
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, history and B S and
WHERE GOOD IDEAS artifacts

COME FROM processes

THE NATURAL

HISTORY OF ,
INNOVATION
- Andrew Hargadon

Steven Johnson Professor, University of California Davis
Science Author and Theorist
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Evolving planning theory

mobilization

ecological
idealism



Evolving innovation theory

(Porter, 1986))

(Abernathy,
1978)

Innovation
as creative
destruction
(Schumpeter,
1947)



Planning theory

Creating environments where
ideas connect

Social scenes with or
without boundaries

The greatest need:
Tools for constructive conflict
management

Innovation theory



There is no key
without a lock

Conflict -> change

Big conflict -> large
change potential

Ideas are products of
collective networks

If you want
change/success,
engage a conflict,

connect with allies!

Slides download: tinyurl.com/iscan2015



