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Industrial Perspective B]OBased /Y

Economy

| was based in Tokyo and convinced Teijin to invest heavily
In bio-based products and felt the need to do our own
analysis ! Heat balance to analyze heat not a CO2 balance.

An industrial perspective to the issues

* Flow charts
» Mass balances
* Numbers

 Observations based on above
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Warming Neutral Foundation

Global CO2 Inventory and Flow Diagram in Gt

Inventory build-up is 18 equivalent to 2 ppm

CO, in Atmosphere at 380 ppm
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CO, equivalent stored on
Land 3500

( 35 Years)

CO, equivalent stored in the Soil ( 600 Years ) 18 000
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*Love to see CO2
going to Land

« All CO2 ends up in
the oceans

*Process is very
inefficient

*‘Why not directly
into the oceans to
avoid side effects of
warming ??
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Gobal Warming Economy

Global Heat Balance

Warming Neutral Foundation

Solar Input and Greenhouse effect

*Atmosphere is very delicate
as it hardly contains heat

Albedo Radiation
1470 150 3830
*Albedo not effected by CO2

5 450 Greenhouse Effect
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Gobal Warming

Earth receives
1/ 2billion th of the sun’s
output

Any time of the day
difference between high
and low temperature in
atmosphere is at least
75 degree

Daily changes in one
location up to 40 degree

Still puzzled about temp
measurement system
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Global Heat Balance

aaaaaaaaaaaaaaaaaaaaaaaa

Atmosphere
1040 ZJoule
0.18 Solar years

Inventory ;
10 000 000 000 Zjoule '
Solar energy Cooling 5450
1 > Solar years ZJoule
5450 ZJoule / Year | 1800 000

The atmosphere is
very , very delicate
and sensitive

Ton Runneboom 41
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IPPC Global Warming
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Global Heat Balance

Warming Neutral Foundation

GLOBAL TEMPERATURES (2500 B.C. TO 2008 A.D.)

HOUNTmTUBOERUP‘I’ION
OR GLOBAL COOLING IN EARLY 2008 11DogooFRapld Down JunewenoMamz
A07DogrooFahr9nhend in global temperatures S|
id.2007 t 2008, Global peransosmerom GDegtoes Norma{

1100 B.C.

Hebrew Exodus

Viking
From Egypt

Only Scattered
Volcanic ——
Eruptions

79 A.D. Roman
Vesuvius Erupts

Christ \

35 Volcanic

At Least Nomanic ngargi%t‘i:ons e
10 iEr;:‘a)lllons glmef Columbia, Vesuvius, 535-550
Darats (Gz:ac; Italy & Etna Krakatoa,
Iceland ltaly 250 B.C. | |ndonesia

and Alaska Migration) and at least

CA.D. Explorations
(Reached 1300 A.D.

NE Canada)—>,
Empire Few Eruptions Indonesia
Pompeii Destroyed Sudden

2200 B.C. in Italy Cool Down
Sudden 4B.C. \
#Cool Down Birth of

1982 1991 Hoary
El Chichon mt. Pinatubo CYC'®
Mexico Philippines 2038

1851
Pelee
Martinique

24 Erupnons VERY COLD| Mt. Tambora
(Italy, Pacific, Indonesia
Alaska and =z 1792

Iceland) ~< Unzen

10 oth 55 < Japan
eru:!ioﬁrs Eruptions 1783
2500 B.C. To 0 A.D. | 0 A.D. To 2008 iose o
AT LEAST 75 MAJOR '"dones-a\‘ 1772
TEMPERATURE SWINGS 1607 N Pt
IN THE LAST 4,500 YEARS! JJamestowmn X 1741
Founded —» % | Vesuvnus
Chart prepared by: Climatologist Cliff Harris & Meteorologist Randy Mann (SE Virginia) 54.3°F? taly
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CO2 did not play
a role until the
industrialization

Observe the
middle ages

Volcanic activity
and solar activity

When CO2 is
back to normal
..still warming
and cooling
cycles ?
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Global Heat Balance —/\/
Solar Irradiance shortwave heat 345 Watt/ M2
Radiative Forcings up to 230 PPM CO2 plus watervapour
IPCC tal kS abOUt longwave 345 Watt/ M2
Probabilities - |
Radiative Forcings
Solar Irradiance variance shortwave -+1.4 Watt /M2
2 Degrees means
+/_ 450 ppm C02 Volcanic Activity shortwave -0. 4 Watt/ M2
+/- 2 Watt/ M2 Aerosols shortwave - 0.4 Watt/ M2
GHG from 230 to 380 PPM CO2 longwave +1.6 Watt/ M2
Shortwave // Total fossile heat creation longwave +0,01 Watt/ M2
Longwave equal ?
g q Major assumption in IPCC shortwave and longwave radiatiave forcings have
the same effect
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Alternatives Global Warming

If a house gets too warm

 Lower the heating system

* Increase the cooling ..open a window etc

Why not think in the same way about our climate ?
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Alternatives Global Warming
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Reducing heat
intake though
controlled clouds
formation

Increasing
Albedo effect
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Published: 7:58AM BST 07 Aug 2009

Comments 503 | Comment on this article
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The unmanned ships would be directed by satellite to areas with the best conditions for increasing

cloud cover
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Alternatives Global Warming
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Global Heat Balance —/\’

higher atmosphere colder air Potential secondary benefit

Solar of rain depending on
. heat humidity and height / Temp.
Cooling
. I 0.1 °<_2IYear
Through chimney T o
ff
effect ///
Valleys directed o
to the south are |
preferred Low atmosphere No risk as proposal is
e / reversible
Dam will be relatively low cost as
there are no high pressures on the
dam like with a water dam
The Hague Ton Runneboom 26
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Climate Change

Climate Change ..... Sea level

Sea level ..... Ratio between water/Ice on Land

Concentrate on preventing the ice to melt and keep it on
land ..... we are looking for the business opportunity to build
dikes
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Sustainability

The strength of Sustainability is that
We do not need to agree on

CO2

Global Warming
IPCC probability
Climate Change

To have a consensus about sustainability concerning society /
economy

..... each individual has his / her own reasons / visions
..... his [ her own set of individual goals
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Thank you
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Photosynthesis

6 CO2 + 6 H20

6 CO2 +5H20

6 CO2 +5H20

Sugar > C6-H12-06 + 6 O2

Starch > (C6-H10-O5)n + 6 O2

Cellulose > (C6-H10-O5)n + 6 O2

In a free market PV and Wind will beat BioMass for electricity generation....
BioMass will beat PV and Wind for Food / Feed and material applications....
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