What I1s the ‘Green Paradox ' and
what could it mean for the
Caribbean? -
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Factor 4 Current Projects ...
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Factor 4 - World -wide Experiences
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World Energy Consumption
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Billion Barrels a year (Gbia)

Peak Oil Production : today !
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Source: ASPO — Association for the Study of Peak Oil (http://www.peakoil.net/)

il Introduct

3u5w®

,q 9,
o

(lo'i bbe
{

gtz




Fossil Age -the End Is near
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Climate Protection Index 2009
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RO Land SCOre RO Ind sCOre Rg. Land NCore

Schweden 66,7 21. Tschechische Rep. 55.0 41. Italien 47.1

1.

2. Deutschland 64.5 22, Belgien 55.0 42. Paolen 45.9
3. Frankreich 62.2 23. Algerien E4.6 43. Meuseeland 46.2
4. Indien 62.1 24, Indonesien 53.8 44. Ukraine 44,1
5. Brasilien al.4 25. Spanien 53.2 45. Finnland 40,1
6. Grofibritannien 60.6 26. Bulgarien 52.6 46. China 45.9
7. Danemark 60.6 27. Kroatien E1.7 47. Osterreich 45.0
8. Norwegen 50.5 28. Estland 51.5 48. Griechenland 44,7
9. Ungarn 50.5 29. Taiwan T 49. Malaysia 44.3
10. Island 58.9 30. Niederlande 5.4 50. Zypern 43.2
11. Mexiko £a.1 31. Sudafrika 512 51. Russland 42.6
12, Portugal 58.8 32. Thailand 50.2 52. Australien 41.7
13. Schweiz E8.2 33. Torkei 49.8 53. Kasachstan 40.6
14. Argentinien 57t 34. WeiBrussland 49,8 54. Luxemburg 40.4
15. Litauen 56.2 35. Singapur 49.5 55. UsSA 30.8
16. Lettand 56.1 36. Iran 48.6 56. Kanada 38.9
17. Marokko 5E.8 37. Slowenien 48.1 57. Saudi-Arabien 32.8
18. Irland 55.6 38. siid-Korea 48.1

19. Slowake 55:3 39. Rumanien 47,5

20. Malta 55T 40. Japan 17.1

Source: Der Spiegel (according to GermanWatch: 50 % CO2 emissions, 30 % pollution, 20 % environmental policy)
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Climate Protection Index
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CO, Emission - Percentage of the
World
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Primary Energy Consumption — % of
World
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Population — Percentage of World
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Starting Point
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Long -term Situation
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Source: Ministry of Environment and Nuclear Safety (BMU), modified
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Global % of Energy Resources
Shell

Development of energy sources - a global prognosis
The share of old and new energy sources

1880 1900 15820 1940 1960 1980 2000 2020 2040
T 1 T 1 | L 1 1
Prognose

Source: Shell Foundation
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Greenhouse Gases — where from?

7.9% :

CH,
14.3%

CO, fossil
fuel use

C 02 56 .6‘?"’#

(deforestation,
decay of
biomass, etc)

o CO, (other)

2.8“/0 Source:IPCC 2007
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Greenhouse Gases — where from ?
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World Problem

Share of different sectors

Waste and wastewater
2.8%

Forestry
17.4%

Energy supply
25.9%

Agriculture
13.5%

Transport

13.1%

Industry Residential and
19.4% commercial buildings
7.9%

Source:IPCC 2007
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Increase of Greenhouse Gases In

O
O

World Problem

Source:IPCC 2007
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[1] CO3 from fossil fuel use and other sources
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Global Fossil Carbon Emissions
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Soure: US Depatment of Enargy 1800 1850 1800 1850 2004

gtz -~




CO, Concentration in the
Atmosphere

330 | e CO, from ice core air samples
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JI\World Problem

Countries by CO, Emissions in tons/a
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World Problem

Gross Domestic Product per Capita

GDP (PPP) Per Capita

Source: Data from Intemnational Monetary Fund Wodd Economic Cutlook Databasze Apal 2008 (NWIKIPEDIA)
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Emissions per Capita and Year

>5I\World Problem

Z
Q
s
I~




The Heat is on, globally...
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J\World Problem

Intermediate Summary
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Mitigation Measures
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itigation

Here enters the “Green Paradox ™

~ an expression coined by the German economist
Hans-Werner Sinn in October 2008

~ and widely discussed in Europe and elsewhere

~ Sinn is one of Germany’s leading economists
follower of neoclassical school (“profit maximization™)

» president of Ifo Institute for Economic Research

» 2002 “Can Germany be Saved? “ book, influenced the
‘Agenda 2010’ of SPD

» 2005 ,Basar Economy*

» since 2003, Sinn asks for stronger banking regulation
to prevent excess risk-taking

» 2008 “Green Paradox”
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The Green Paradox

> the efforts to curtail fossil fuel demand have not
reduced the aggregate amount of CO, emitted
globally

anticipating a tightening of fossil fuel policy over
the coming decades the resource owners feel a

stronger downward pressure on future prices
than on current ones

b

b

as a result they extract today more fossil fuels
and counter-act the international efforts to
reduce fossil fuels

JIGreen Paradox
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Implications of Green Paradox

~ ifthe Green Paradox is actually happening, all the
considerable investment for “Green Energy” is
wasted

~ no, ... more than wasted: it accelerates global
climate change!

~ countries that do not partake of CO, mitigation
have double advantage:

» they burn the carbon set free by the “green” countries
(leakage effect), and

» they burn the additional carbon extracted as a reaction
to the expected price cuts resulting from green policies

I Green Paradox
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Solutions proposed by Sinn

» Sinn is convinced that current ‘green’ policies in
fact accelerate climate change and global
warming

~ he proposes two practicable solutions:
© a seamless world-wide emission trading, and/or

@ a withholding tax on the capital gains on the financial
investments of fossil fuel resource owners

~ in effect, Sinn proposes to set up a demand
cartel in opposition to the existing supply cartel

Green Paradox
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Green Paradox Critique

» in effect, Sinn’s line of thought allows only one
political consequence:

continue to diligently squander

Q) energy and only worry about saving
> oil if all the other countries do so too
=3
= . this makes the theory of ,,Green Paradox“ so

- politically dangerous
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But: there is no Green Paradox

due to four main reasons

© global increase in oil demand is completely
independent of price fluctuations

® the oil supply cannot continue to increase
sufficiently to meet demand

© demand is relatively price independent, i.e. it
increases even when the price increases

O increased oil price = increase use of coal - no
“green paradox” on the coal market, as coal is
available in almost every country of the world

Critigue
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Critigue

©® Price Fluctuations have no

F

Influence on Demand

increasing demand outweighs any possible
decrease in demand from the OECD countries

OECD climate protection measures could save
up to 6 million barrels per day by the year 2030

but this would mean a 20 year period, by which
demand increase from other countries and the
peak oil effects has set in

actual demand in 2008 was 99.5 million barrels
per day (mbd)

assuming increase of 3 %/a ~190 mbp in 2030
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® 0il Demand outstrips Supply

~ Opec calculates an increase in the oil supply of
up to no more than 116 mio. barrels/day by 2025
(reaching 190 million in 2030 is unrealistic)

~ the International Energy Agency (IEA) predicts a
maximum of 100 million barrels a day

~ inthe 1970s, when large increases in supply
were possible, Sinn’s theory may have applied,

~ but today we are far too close to peak oil for this
to still apply
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Critigue

Top World 0il Producers, Exporters,

Consumers, and Importers in mbd (2006)

Total ofl MHet oil Total oil Net oil

Producers’ production E:\\:[:u:nrtu:r*.i-2 EXports Consumers” consumption | Importers” imports
1. Saudi Arabia 10.72 1 Saudi Arabia .85 1 United Stales 20.59 1. United States | 12.22
2 Russia b &7 2. Russia 657 2. China T.27 2. Japan 5.10
3. United States B.a7 3 Nonwvay 2.54 3 Jagan 0.2 3. China 344
4 fran 412 4. fran 252 4. Russia 310 4. Garmany 243
. Mexco 3 6 United Arab Emurstes | 252 | 5 Gemmany 263 5. South Korea 215
&, China 384 B Venezuels 220 | & India 253 & France 1.8%
7. Canada 323 T Fiveail 215 | 7. Canada 222 T India 189
8. United Arab Emirates 294 8. Migens 215 | B. Brazil 212 B Italy 1.456
3. Venezvela 2.81 3. Algena 1.85 | 9 South Korea 212 9. Spain 1.58
10: Norway 279 10. Meiico 168 | 10 Sauds Arabia 2.07 10. Taiwan 094
11, Kinwart 2.67 11. Libya 1.52 |11 Mexica 2.03
12. Nigera 244 12, irag 143 12 France 1.97
13 Bra=il 248 13. Angola 1.36 13. United Kangdam 1.82
14 Irag 2.0 14 Kazakhstan 117 14 |tahy 171

ROTE: GPES memben |m ilakic

1 Takdla includas all counviss wish weael ol produoion sxcasding 2 million caerels par aay in 2000, fnduges oeos oil, mateeal gas lioulos, corasneans, refinery gain, and ctrar Boubas

2 Ingiuges ol countier wiln nat sxposy avoesding T million camaly pesdey o 2008

3. Indodes &1 acunbias thad consumad mone then 2 milllen basals sar ey In 2008

4 Indydas pll Sentnes thad imposed more than T millise samals pat gay b 2004

Sowme Erargy Informaticn Adminisisiicon [EIA] paa gia doe covemancaby!
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© Demand is independent of Price

-~ economic development in emerging markets
(BRICS - Braazil, Russia, India, China, S-Africa)
leads to increase in fossil fuel demand -
independent of price levels

- during the price peaks of 140 US$ per barrel
before the financial crisis no marked reduction
in demand

Critigue
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The ‘Revival ' of Coal

(DE/F

#|Critique

v glz




Meaning for the Caribbean
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There is no ‘Green Paradox’

~ the oil price, the gas price or the coal price is not
what matters for the protection of world climate

» .... butthe price of carbon or carbon dioxide

~ this is exactly what the theory of the ‘Green
Paradox’ confuses

unfortunately, emission trading (one of Dr. Sinn‘s
way out of the alleged ,Green Paradox‘) has
failed to establish a valid price for CO,

Summary
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Emission Trading at EEX Leipzig
CO, Spot Prices 2005 - 2009 in €/t
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Reasons for Failure in Europe

even though an European Trading System (EU-
ETS) has been set up, itis not fully functional

currently, only about 9 % of emission certificates
are actually traded - the rest is given out for free

in Germany alone, the auctioning of 8.8 % emission
rights yielded ~ 800 million EUR in 2008

this money is meant to be used on environmental
projects for the reduction of CO,

in practice, however: 50 % is used to offset the
government’s budgetary deficit ...

if 100 % of certificates were traded: 9 billion EUR/a
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Even without effective Emission Trade

~ the feed-in tariff in Germany has been successful
for the last 20 years

- and has caused a reduction in CO, emissions by
more than 140 million tons

~ thus, the feed-in tariff is by far more effective
than emission trading

~ in addition:
» job creation
» export potential
» etc.

Summary
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CO, Emissions Reduction
Germany ...

In millions of tons

T 00 e o
CO, emissions reduction
from renewable energy
1000 —
900 —
800 —-
CO, emissions
700 —-
S N I N N Y N Y RN Y Y N Y B

1990 1992 1994 1996 1998 2000 2002 2004 2006

Source: Claudia Kemfert, Jochen Dieckman, “Emissions Trading and Renewable Energy — We Need Both”, DIW 2009
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... but the Kyoto Targets cannot be
met

Source: European Environment Agency (EEA), Annual European Community greenhouse gas inventory 1990-2003,
http://reports.eea.eu.int/technical report 2005 4/en, modified

Summary
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Outlook

What to do?




The End.
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