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300.000 BP

300.000 AP (?)

400 BP- 100 AP



http://www.nasa.gov/press/goddard/2014/november/nasa-computer-model-provides-a-new-portrait-of-carbon-dioxide/#.Vgvn8nsWVen

300 million years of fossil solar-energy 
burned up in 500 years

300 million years of fossil solar-energy 
burned up in 500 years

300 million years of fossil solar-energy 
burned up in 500 years



300 million years of fossil solar-energy 
burned up in 500 years

burning biomass



400 BP- 100 APhttps://www.dropbox.com/event_details/534224026/1147166759/652009276/0

economische ontwikkeling = fossiele energie = CO2

 geen CO2  = hernieuwbaar = economische ontwikkeling
6.667	kWh/kg 1.4	kW/m2	4-5Wh/dag	



thin energy means harvesting decentrally 
and results in omnipresent visibility in the 

environment

EVERY 
WHERE
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Food for thought (1)
5514 ZJ Received solar radiation 

     1 ZJ Geothermal Energy 

   0,1 ZJ  Tidal Energy 

   0,475 ZJ Human Economy 

 1 ZJ  = 1 Zetta Joule = 10 21 Joules 

DISSIPATIVE STRUCTURE 



DISSIPATIEVE STRUCTUUR 

zonnestraling 100% 
reflexie 15% 

evapotranspiratie 66% 
restwarmte 15%-19% 
1%-5% CO2 opname 

1.000 liter waterdamp/boom/dag 
500.000 cal onttrokken warmte  

0,475 ZJ   Human Economy 

400 %   Tidal Energy 

50%      Geothermal Energy 

0,007 % Received solar radiation  

Food for thought (2)

Harvest without ecological disasters 

HURRY

US & Africa wheat 
Indian cornunknown

see data for details

unknown

unknown

relative to 
1990 sea level

over pre-industrial
average temperature

knee-high
flooding

oceans become
more acidic as 
they absorb CO2

Greenland ice
sheet starts to
disintegrate.
Will take 50,000
years to melt 
but will raise 
sea levels by 6m.

Huge amounts
of CO2 & methane
released by
melting perma-
frost in Siberia
and Arctic.

Ocean floor
methane released
causing runaway
climate change.
Possibility of
mass extinction.

some inland
temperatures 
will reach +10°C
(+18°F)

GLOBAL WARMING
IF RELEASED

SCENARIO 

ARCTIC SEA ICE
ANNUAL

REDUCTION

SEA LEVEL
RISE BY 2100

DROWNING
CITIES

% MORE HEAVY
RAIN OVER LAND

HEAT

CORN & WHEAT
YIELDS

OCEAN
ACIDIFICATION

HURRICANE
DESTRUCTIVENESS

SPECIES AT RISK
OF EXTINCTION

REALLY
SCARY THINGS

15,000,000
LAST TIME CO2 LEVELS

WERE THIS HIGH

YEARS AGO

MINIMUM TIME NEEDED TO RE-ABSORB 
ALL THIS CO2 FROM ATMOSPHERE

300,000 
YEARS 

How Many Gigatons of Carbon Dioxide...?
have we released 
to date?

more can 
we “safely” 
release*? 

are left to release?

gigatons31CURRENT HUMAN
EMISSIONS PER YEAR

TIME BEFORE WE BREAK 
OUR ‘CARBON BUDGET’

* before 2050 and still have a chance
of staying below 2°C warming

1.4°F 2.7°F 3.6°F 5.4-7.2°F 9-10.8°F

average yearly emissions increase: 3%
13 YEARS 

500
our
‘carbon
budget’

2,050
in estimated remaining 
fossil fuel reserves

745
in fossil fuel
reserves
of the top 
coal, oil & gas
companies

380
added
since 
2000

1020Gt

added
1850-2000

+
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50

inevitable

+1.5°C

-10%

7%

+7.5%

nightmare

+5-6°C

more 
acidic150%

35-42%

+37.5-45%

Bangkok

happened

+0.8°C

30% more 
acidic

increasing 
global
heat waves

Italy, Spain, 
Greece 
deserts

every Euro 
summer a 
heatwave

“safe” limit

+2°C

dissolvesstops growing

CORAL

Amsterdam

-20%

13%

+15%

tipping point

+3-4°C

dead

New York

+22.5-30%

15% 75%30% 45-60%

-30-40%

20-26%

0.85M 1.04M 1.24M 1.43M

40%30%

informationisbeautiful.net / data & sources: bit.ly/CO2gigatons

mitigatie & geo-engineering

adaptatie: zeespiegel

stedelijk hitte eiland

adaptatie: storm/regen/rivieren



Bestuurders bijeenkomst VNG 
Nieuwegein, 30 november 2017 
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90%	of	the	electricity	demand	of	all	the	North	sea	countries	
ca	30%	total	energy	use

500

850

1500
900

1750

90%	Elektriciteitsvraag	
ca	30%	Energie-gebruik

500 PJ Offshore elektriciteit 
+ gehele CCS taakstelling

330 PJ Transitie-bonus

592 PJ Besparingen (25% tov 2014)

1.120 PJ is dan nog is opgave op land: 

Nationaal Perspectief Energie en Ruimte



Energiegebruik 2050 Energieopwekking 2050

conversie- en 
transportverliezen

389 PJ coversie- en  
transportverliezen

389 PJ

gebouwde omgeving 506 PJ offshore wind 500 PJ
industrie 383 PJ wind op land 100 PJ
landbouw, bosbouw & visserij 104 PJ zon PV 200 PJ
grondstoffen / overig 407 PJ hernieuwbare elektriciteit 800 PJ 126 PJ overmaat (H2 > 76 transport, 50 verlies)
transport en mobiliteit 376 PJ

omgevingswarmte 170 PJ + 39 PJ elektriciteit warmtepompen
geothermie 400 PJ
restwarmte 200 PJ
groen gas 50 PJ
hernieuwbare warmte 820 PJ

totaal hernieuwbaar op land 1.120 PJ

biomassa (vnl import) 345 PJ

fossiele brandstoffen 200 PJ 15 PJ elektr. + 55 PJ transport + 130 PJ hoge temp. 

totaal eindgebruik 1776 PJ
totaal incl. verliezen 2165 PJ totaal opwekking 2050 2165 PJ

Renewables on land 2050

elektricity: wind

24-27 PJ

29-35 PJ

5-15 PJ

ca 25 PJ

25-50 PJ

6-10 PJ

7-15 PJ

38-75 PJ64-85 PJ

Dilemma 1: 
NIMBY

Dilemma 2: 
with existing 
restrictions 
we will never 
succeed



elektricity: solar

80 PJ Overheids gestuurd  
(o.a. combinatie infrastructuur)

120 PJ Particulieren 
(o.a. daken en landbouw)

120 PJ particulier/bedrijven 
80 PJ overheden

Dilemma 1: 
using e-transition 
as a leverage 
for A-transition



heat

Dilemma 1: 
Collective vs  
Individueal

Dilemma 2: 
Green gas 
lock-in?

Dilemma 3: 
Social 
inequility?

Dilemma 1: 
is CCS 
going to work? 

Dilemma 2: 
Agricultural 
transition  
conditional!



Dilemma 1: 
Without RO 
it won’t work

Dilemma 2: 
Equilibrium 
top-down/  
bottom-up?

Energiehuishouding NL 2050
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minus 30% 



Tokyo 2011 Setsuden - 18%
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