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Abstract

The implementation process for the COP21 Agreement must now start in order to hatarssey of succeeding with

its main objective of a 40% reduction in CO2 emissions. Actually, this process of implementation can be imagined to go
on for the entire century, as COP21 promises a carbon free economy sometime after 2050. However, policy
implementation is difficult to achieve, especially in a heavily decentralised structure. It is likely that many governments
will only deliver small changes in emission decreases, but keep lots of fossil fuel energy sources in order to maintain a
positive rate oBconomic growth. Complete decarbonisation of entire societies is a figment of the imagination.
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1. Introduction

As the COP21 Agreement comes closer to beingla treaty under public international law, the implementation
process has to begin, as time is pressing, for two reasons. On the one hand, the COP21 outlines a rapid halt and
reduction in CO2 emissions, which requires action from state and societysigtiieg countries. On the other hand,

the evidence about global warming is mounting, all indicating that this process is moving ahead at alarming speed.

What is at stake is a heavily decentralized process of implementation, where each governmeritmofgrstages will

chose its policy mix in order to accomplish the main objectives with COP21. It is said that there will be some form of
international governance of the implementation, including periodic reviews of country results. Yet, the implementation
of the halting and decrease of CO2:s is basically decentralized to each country. Given the importance of the COP21,
upon which the future of mankind may hinge, each state now has incentives to start elaborate a mix of policies that
promote the chief obj¢ives:

- Reversing the trend in CO2:s and also GHG:s;

- Decreasing the CO2:s by 40% until 2030;

- Eliminating the CO2:s completely until the end of the century.
In this paper, | wish to make the following points:

a) Achieving these goals presents formidable taskgdvernments, the business community and civil so€iety
the most important policy commitment in this century besides maintaining global peace;

b) The mix of policies will be country specific and path dependent upon how much the country now relies upon
fossl fuels and what other options for energy sources are available;

c) Decarbonisation at the 40% level is bound to have repercussions for economic growth. Perhaps economist J.
Sachs is correct when he claims thmaeamideclarbed, sa\ é
economic output would have to fall, maybe as much as 20% (Sachs, 2015).

Substantiating the points a) and b) with empirical evidence from various international agencies and their websites, | am
very sceptical about the feasibilityofias ust ai nabl e economyo on the global I e
will run its dismal course, with Nature spelling out the dire consequences for mankind and its social systems of climate
change.

1.1 Concept Of Implementatiod ShortTheoretical Note

As the most gifted American political scientist of the™2€entury emphasized in his manifold writings, Aaron
Wildavsky, policy implementation involves much more than ordinary public administration or governance. The central
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distinction 5 that between output, i.e. decisions, legislation and budgeting, on the one hand and outcome, i.e. the real
results occurring in the social systems at some point in fressman and Wildavsky, 1973Redirecting political

science and public administrai towards policy analysis of outcomes, he was joined by scholars from other disciplines

in new centres to study tletual effect®f government decisions and actions, and not oniptiésionsor promises.

The empirical enquiries into a number of impkentation processes with the national or local governments in a country
revealed the occurrence of a number of surprising features, such as:

i) An often sharp distinction between intended and unintended outcomes;

ii) Unintended outcomes were often more-élysctional than etfunctional;

iii) Often important unrecognized outcomes were identified;

iv) In an implementation process, the means and the goals could be canfosgdiisplacement;
V) Over time, implementation proved often to be dynamic, meaning that both mearcaéndere

reinterpreted and replaced,;

Vi) The concept of rational poliesnaking as complete and efficient achievement of stated objectives had to
be guestioned and the inherent difficulties in policy implementation be recognized.

Wildavsky drew the sound condion that policy analysts face the task of informing government, bureaucracies and
civil society as well as markets about the TRUTH concerning the probability of accomplishing objectolearlyy
stated means (WildavskyHe did not, it should be poirdeout, exaggerate the implementation problems into a theory
of irrational behaviouii the sacalled carbage canmodel (March and Olsen, 1976). But one must be aware of the
problematic motivation with several players in an implementation process, whichngisbiVilliamson (1973) called
Afopportunistic behaviour with guileo.

It is always underlined in teachings about international politics and public international law that enforcement is the
weak link in the entire system of regulations by international @sgtans and treaty laws. Implementation of intra
state agreements can often not be enforced, which opens up for many kinds of opportunistic behavigeragainst
compliance

When we look at the different positions of a few states with regard to the implementation of COP21, we have to take
into account both their emissions profile and the possibilitgéging If, and | emphasize IF, a government is forced

to choose betweeBO2:s reduction and economic development, it may be very tempted by reneging in some form or
another. Antropogenic emissions originate often with energy consumption, which is basic to the economy in a wide
sensd industry, transportation, housing, constian, agriculture, etc.

2. Energy Profiles

The COP21 framework focuses upon CO2:s among the GHG:s, although methane may become very dangerous. In
addition, the COP21 targets only certain sources of CO2:s, namely anthropogenic ones stemming from energy
consumption in a wide sense. Energy is indispensable not only in the Cosmos of stars and planets, but also for all kinds
of social systems of men and women. When analysing the greenhouse gases (GHG), one focuses upon the following
energy sources and their Bsion impacts:

- Fossil fuels strong CO2 impact
- Biofuelsi weak CO2 impact

- Nuclear poweil no CO2 impact
- Hydro poweri no CO2 impact

- Wind poweri no CO2 impact

- Thermal powei no CO2 impact.

The construction of power stations has in general a CO2 imphet) lots of cement is employed. However, these are
the options that countries may pursue, depending upon their environment and capacity to import and export energy.

The emission consequences of these energy sources may be identified in a few globs| ¢lagifséng the actual
global predicament concerning the real sources of CO2. What we want to know is how energy consumption results in
emissionoutcomes

Figure 1 links CO2 emissions strongly with the burning of fossil fuels. The CO2:s constitutéy rodghof all GHG:s,
and they have been in constant increase since the latter half of'ther0ry.
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Carbon emissions associated with human activity
[Billion metric tons carbon/yr, share of total emissions]

* Excludes emissions from non-tropical
deforestation and non-forest agriculture

0.85, 8%
M Fossil Fuels:
i Deforestation
9.4,82% 2.01, 18% 0.35, 3% Degradation:
Peatlands:
0.54,5% Fire:
0.27, 2%
MONGABAY.COM

using data from Grace et al 2014 and EDGAR

Figure 1. GlobaEnergy Sourcesf CO2:s
Sourcehttp://www.mywallpaper.top/timéapsehistory-of-humanglobalco2emissionsyoutube.html

One could point out that also renewables can result in C@&ghke burning of wood or biomass, but people are quick
to retort that bioenergy also consumes CO2:s, making them neutral carbon wise.

The relevance of fossil fuels to human societies appear from Figure 2. The fossil fuels combined make up the major part
of energy sources for human activities, globally speaking.

Renewable
m Traditional biomass 9%
= Bio-heat 2.6%
Ethanol 0.34%
= Biodiesel 0.15%
. o B Biopower generation 0.25%
Fossil Fuel 78.4% Hydropower 3.8%
B Wind 0.39%
Solar heating/cooling 0.16%
B Solar PV 0.077%
Petroleum Solar CSP 0.0039%
¥ Geothermal heat 0.061%
B Geothermal electricity 0.049%
- ® Ocean power 0.00078%

~ N Nuclear 2.6%

Total World Energy
Consumption by
Source (2013)

Natural Gas

Figure 2. Enagy Sources Globly
Source: http://archaeopteryxgr.blogspot.com/2015_08 01 archive.html
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Pursuing the COP21 agenda, the use of fossil fuels must be reduced. It can be donedgstweither one simply
brings down the burning of coal, oil and natural gas, or one attempts to replace fossil fuels with nuclear power and
renewables. If the goal is simply to decrease CO2:s with 40%, in terms 1990 or 2016 consumption, then on¢ could jus
close down lots of facilities, like e.g. old coal and oil fired stations and not replace them with natural gas stations.

However, there is a catch. And the crux of the matter is economic development or growth. Hitherto, energy
consumption has beenraajor pillar for strong economic advances, especially in Asia. Does cutting the burning of
fossil fuels reduce affluence and increase poverty?

21SACHSO6 PROBLEMATI C: Decarbonisation and sustainabl e e

Decarbonisation or the reduction of fdskiels as energy sources is the policy objective favoured by the COP21
framework. However, the COP21 Agreement says little about the consequences for access to cheap energy and in turn
the growth implications. Sachs is well aware of the dilemma: decadi@mriversusrapid economic development for
countries aiming at eatchrup strategyHis solution is the somewhat amorphous concept of a sustainable economy.

Sachs has launched a coherent call for the world to move towards sustainable developmeon, desatbonisation of

the energy systems of countries (http://jeffsachs.org/2015/08/sustadetdimpmenfor-humanitysfuture/). He has
correctly emphasized the close link between economic development or growth and the massive use of fossil fuels as
enggy sources during the last 20 years, resulting in the enormous expansion of GHG emissions. Ideally, a country
would wish to start reducing its emissions of GHG:s without any major impact upon the GDP. This would require a
policy mix of promoting energy #fiency, moving towards the use of renewables massively and cutting back upon
fossil fuels.

The idea of a sustainable economy suffers from the same weakness as the notion of a planned economy. Who is to
control the key parameters in a sustainable econoraykets or states?

World GDP Growth Divided Between Energy
Growth and Efficiency/Technology Growth

2% = W Effic/Tech.

1% , “ Energy

QO O O ") ) \e] \) H e o
A ) "e) ] 4) ) O O Y
& » & 9 of O O O o> Gail Tverberg

N Q o & \el "] e $ OurFiniteWorld.com
A A N %) © A > O (N} urrinite
SN T R S - A

Average Annual % Growth

Figure 3. Energy and GDP growth
Sourcehttp://www.zerohedge.com/news/2009-15/howour-energyproblemslead-debtcollapseproblem
2.2 Country Scenarios

It seems reasonabk® argue that the required 40% reduction of CO2 emissions from their 1990 base will prove
extremely difficult to implement for most countries in the world, at least if it is to be done without @dsriamic

output. Moreover, it also appears adequate to claim that countries that are heavily reliant upon fossil fuels today will
face most difficulties. Thus, they may have incentive to renege one way or the other.

On the other hand, one would like toyghat countries with an energy mix of both fossil fuels and renewables would

have a better chance to succeed in implementing the COP21 goals, especially when they have large experience of hydro
and nuclear power. Yet, countries differ much in their enemyes, from Uruguay with almost no reliance upon fossil

fuels to the Gulf States that rest almost entirely upon fossil fuels.

| will explore the variety of energy mixes in a small sample of various countries below. As Figure 3 indicates strongly,
energyconsumption in a wide sense is typical of every sector of society and it has consequences for CO2 emissions,
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according to Figures 1 and 2. | will relate the country emissions to its GDP development and explore the different
energy mixes. First, we have teenerging economies with a close link between emissions and GDP, e.g. the BRICS.
Second, the contrast to emerging economies is the set of mature economies, where one may find a decoupling of
emissions and GDP growth. Third, there is thealled green stas that speak much of their sustainable strategy, but

that is maybe only talking. Finally, in poor states there is bound to be lots of fossil fuels burning.

2.3 CatchUp Countries

Sever al countries adhere to the Chad &dia, Brazimed §outh gfrice c on o
among the BRICS, plus Thailand and Malaysia as well as Iran.
2.3.1 China

One finds that the emissions of CO2:s follows economic development closely in many countries, like China, South
Koreas and most Latin Americanuntries. The basic explanation is population growth and GDP giiowibre people
breathing and searching for higher life style. Take the case of China, whose emissions are the largest in the world,
totally speaking (Figure 4). Interestingly, China hasumeg fundamental change of its energy policy in 2015, reacting

to mostly domestic demands for cleaner air and environment.

GDP-CO2 emissions China
1290 - 2014
0.2 7
3+ P
208 + * L
2086 + i
294 *
LN (CO2 emissions / ., +
kg) L ++'
88 + +
286 1 * *
B4

LN (GDP / Constant Value 2005 USD)
Figure 4. CHINA LN (CO2/ Kg and LN (GDP / Constant Value 2005 UD¥ 0,7x; R= 0,97)

The sharp increase in CO2nsChina reflects not only the immensely rapid industrialization and urbanization of the last
30 years, but also its problematic energy mix (Figure 5), which is now up for overhaul.

China energy consumption 2014

2%

= Oil

N Gas

M Coal
Nuclear

M Hydro

B Renewables

Figure 5.
Sourcehttp://leuanmearns.com/chipastindustriatrevolution/
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Almost 70 per cent of the energy consumption comes from the burning of coal with an additional 20 per cent from other
fossil fuels. The role of nuclear and renewable energy sources with the exadgtiairo power is very small indeed.

This energy mix makes China very vulnerable to demands for radically cutting CO2 emissions: use other energy
sources or massive installation of highly improved filters for carbon capture? It is true that China rdhsotuvimel

power, solar power and nuclear power massively recently, but the task of achieving a 40% reduction is enormous. China
evidently hopes to respect its COP21 commitments while still enjoying an economic growth rate of above 5%, but it is
realistic?’New coal plants have actually been opened recently, replacirtptad old ones in order to propel growth.

It should be pointed out that several small countries have much higher emissions per capita than China. This raises the
enormously difficult problemtic of fair cuts of emissions. Should the largest polluters per capita like the rich Gulf
States cut most or the biggest aggregate polluters, like emerging economies China, India and Indonesia for instance? At
COP21 this issue about redistribution wasoheesd by the creation of a super fund to assist energy transition and
environment protection in developing counties, as proposed early by economist Stern (2007)

2.3.2India

India will certainly appeal to the same problematic, namely per capita or aggrauss@ons. The country is even more
negative than China to cut CO2 emissions, as it is in an earlier stage of industrialization and urbanization. Figure 6
shows the close connection between emissions and GDP for this giant nation.

GDP-CO2 emissions India

1990 - 2014
28,6 7 =
2
28,4 + —
A
28,2 — *
‘ R
28 - o @
Sveh ! _&
LN (CO2 emissions/ ** -’
27,6 oo
kg) | &
27,4 1 s —
',6
27,2 4
27 —
26,5 27 27,5 28 28,5

LN (GDP / Constant Value 2005 USD)

Figure 6.India: LN (CO2/ Kg And LN (GDP / Constant Value 2005 USD)
(y=0,77x + 6,79; R= 0,99)

India needs cheap energy for its industries, transportation and heating as wetloasligioning (Figure 6), meaning it

aims strongly at electrification. From whesd! this power come? India has water power and nuclear energy, but relies
most upon coal, oil and gas as power source. It has strong ambitions for the future expansion of energy, but how is it to
be generated, the world asks. India actually has one alfleshnumbers for energy per capita, although it produces
much energy totally. Figure 7 shows its energy mix where renewables play a bigger role than in China. However, the
renewables in India may lead to deforestation and considerable pollution.
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W Coal

B oil
Natural gas
Nuciear %
Biomass

1% B Other renswables

2000 2013
441 Mtoe 775 Mtoe

Figure 7.
Source: http://www.eia.gov/beta/international/analysis.cfm?iso=IND

India needs especially electricity, as 300 million inhabitants lack access to it. The country is heavily dependent upon
fossil fuels (70 per cent), although to a much less#snt than China. Electricity can be generated by hydro power and
nuclear power, both of which India employs. Yet, global warming reduces the capacity of hydroTposésr

shortages and nuclear power meets with political resistance. Interestinglja lmses much biomass and waste for
electricity production, which does not always reduce C
other governments and NGO:s after 2018. The constant tension between the demand for economic tievatheon

hand and environmental protection on the other hand is sharply portrayed in Ramesh (2015).

2.3.3Thailand

One may guess <correctly thapo cwiulnlt rhage tihatr ¢ agi rhgar @emi
China and India. Let us & at three more examples: Thailand, Malaysia andilrathemerging economies. Figure 8
begins with Thailand that has become a major car producer.

GDP vs. CO2 emissions Thailand 1990-2014

26,4
N o2
26,2
R E 4
26 e *
LN 25,8 d ‘%’
(CO2 emissions ¢
25,6 ry
/ kg) +
25,4
! L 4
@
25,2
25 T T T T T T ]
25 25,2 25,4 25,6 25,8 26 26,2 26,4

LN (GDP / (Constant Value 2005 USD))
Figure 8. Thailand (Y =1,07x, R= 0,96)

The CO2 emissions in Thailand are quite higiflecting the economic advances in South East Asia. The trend is up and
up. Can it be reversed without serious economic impact? Figure 9 shows the energy mix of this dynamic country,
economically.
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Total energy consumption in Thailand, by type (2010)

hydroelectric

//_ power

1%

solid biomass &
waste
16%

=
€la’ Source: EIA International Energy Statistics.
Figure 9.

The reliance upon fossil fuels Bgh, or over 80% of energy consumption coming from the burning of coal, oil and
natural gas. Hydro power is marginal, but-biwergy plays a major role, but it is really not carbon neutral. Thailand
needs to come up with faeaching reforms of its energgctor in order to comply with COP21 objectives.

2.3.4 Malaysia

The overall situationi fossil fuels dependendy is the same for Malaysia as for Thailand. And the CO2:s are high,
following the GDP trend (Figure 10).

GDP vs. CO2 emissions Malaysia 1990-2014

26,4
26,2
: +
o R
@
25,8 +*
LN Y
25,6
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(CO2 emissions _— <
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/ kg) 25,2 +
+
25 T
B
24,8
s *
24,6 ; ; r r ; : : .
24,6 24,8 25 25,2 25,4 25,6 25,8 26 26,2

LN {(GDP / {(Constant Value 2005 USD))

Figure 10. Malayia (y = 1,13%; R% 0,98)

Yet, Malaysia employs energy of a very mixed bag (Figure 15), but still its emissions augment in line with economic
development. There may be a planning out of the growth trend in emissions recently, but Malaysia use very little of
carbonneutral energy sources. There is hydro power, but the country must move to solar and wind power rapidly.
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MALAYSIA’S ENERGY MIX

Year 1980 : Year 2012

Data Source: Abauf Rahman Mohamed™ and Loe Keat Toong, Energy Policy for Sustanable
Deveioprment in Malaysia, The Joint international Conference on “Sustanable Energy and
Environment (SEE)"1-3 December 2004, Hua Hin, Thatand
Figure 11.
Renewables are not a major element in the energy consumption mix of Malaysia, as fossil fuels dominate, but not coal
luckily.
2.3.5Iran

Countries may rely upon petroleum and gas mainkee Iran (Figures 12 and 13). CO2 emissions have generally
followed economic development in this giant country, although there seems to be a planning out recently, perhaps due to
the international sanctions against its economy.

GDP vs. CO2 emissions lran 1990-2014

27,4
27,2
¢ 3
27 »* s
-
LN 26,5 >
. L 4
. » +

(CO2 emissions 26,8 e
/ kg) 25 T

26,2 ‘v‘%

26 *

25,8 T T T T T 1

25,2 25,4 25,6 25,8 26 26,2 26,4

LN (GDP / (Constant Value 2005 USD))

Figure 12. Iran (y = 1,22x4,91; R= 0,98)

Iran is together with Russia and Qatae thrgest owner of natural gas deposits. But despite using coal in very small
amounts, its CO2 emissions are high. Natural gas pollute less than oil and coal, but if released unburned it is very
dangerous as a greenhouse gas.
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2.3.6 Brazil

Figure 14.

Let us now look at the ethanol counpwr preferenceBrazil. Figure 15 shows a considerable levelling out of total
emissions, but it is followed by huge increases, mirroring the GDP development.

LN (CO2 emissions /
kg)

27
26,9
26,8
26,7
26,6
26,5
26,4
26,3
26,2
26,1

26

GDP-CO2 emissions Brazil
1990 - 2014

271 27,2 27,3 27,4 275 27,6 27,7 278 279

LN (GDP / Constant Value 2005 USD)

Figure 15BRAZIL: LN (CO2 / Kg and LN (GDP / Constant Value 2005 USP) 1,029x- 1,72; R= 0,95)

Brazil employs the most biomass in the workthanol, but the emissions stay at a very high level, which is a reminder
that renewables may also lead to CO2:s. @deantage for Brazil is the large component of hydro power, but the
overall picture for the largest Latin American country is not wholly promising, when it comes to reduction of emissions.
Yet, global warming reduces the potential of hydro power, andilBraz very little nuclear power (Figure 16). There

are plans for mega hydro projects in the Amazon basin, but Brazil has first and foremost to come to terms with the
extensive deforestation of this huge rain forest, contributing a lot to global warming.
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Brazil energy consumption 2013

Oil

H Biofuel

M Gas

¥ Coal
Nuclear

¥ Hydro

B Renewables

Figure 16.
I bel i eamerginpemromids r el y much wupon fossil fuel s, i ke t
fimature economieés.
3. PostModern Societies
Al t hough Canada is a maj or e mi tlargestfossilfuel pr@Rcérsil sands, ivhasl | as

managed to stem the increase in emissions for the most recent years, i.e. halting the augmentation (Figure 17). Its
energy mix may be invoked to explain this, showing a very mixed energy consumption pattern.

GDP-CO2 emissions Canada

1990 - 2014
271
27,05 Y & WSERL
v PP
0
.
27 5 -
4
LN (CO2 emissions / %% "
kg) 26,9 +
S
26,85
o
+
26,8 ; ; ; < : : :
275 274 275 276 277 278 27,9 28

LN (GDP / Constant Value 2005 USD)
Figure 17. Canada: LN (CO2 / Kg and LN (GDP / Constant Value 2005 (§Sb),41x + 15,7; R%= 0,85)

Correctly, Canada ha$ALTED but notREDUCEDCO2 emissions. There is often this confusion about CO2 emissions.
To start reducing emissions, Canada may wish to eliminate coal and increase nuclear or renewables (Figure 18).
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Canadian Energy Consumption
by Primary Type

Nuclear
7%

Data source: Foreign Affairs and International Trade Canada, 2006

Figure 18.

Canada has a strong advantage comparedfavitinstance China and India in that it has access to lots of hydro power

and natural gas. The burning of coal is as low as 12 per cent, but oil still makes up almost a third of energy
consumption.

3.1TheUS

For most countries hold that their emissiorCad2:s increases, as well as augments with the GDP. However, there are a
few notable exceptions of decreases that are worth mentioning among the mature economies. We start with the US
(Figure 19).

GDP-CO2 emissions United States

1990 - 2014
27,15
27,1 %
*e
27,05 e LA 2 = 2
s 2 ¢ * o + 2
27 g
26,95
LN {CO2 emissions/ .., r i
+
kg) 26,35 O 4
26,8
26,75 +
26,7 - . ; ' ; . :
29,7 29,8 29,9 30 30,1 30,2 30,3 30,4

LN (GDP / Constant Value 2005 USD)

Figure 19.USA: LN (CO2 / Kg And LN (GDP / Constant Value 2005 USM)= -0,32x + 36,7; R 0,49)
Recently, the level of CO2 emission has been reduced significantly in the US. It reflects no doubt partly the economic

204



Applied Economics and Finance \ol. 3, No. 3; 2016

crisis that began 2007, but the US remainsstimond largest polluter in the world. The reduction reflects that the US
can draw upon a mixed bag of energies including nuclear and hydro power, with solar power expanding rapidly (Figure
20). Per capita CO2:s is of course very high for the USA. As thieoeesy now starts to accelerate, emissions are bound

to go up again, unless solar power stations multiply dramatically over the country.

Primary energy consumption by source and sector, 2014
quadrilion Btu

Percent of Sources Percent of Sectors

Total =98.3 ;
PHE?;'%” m' Transzp;gatlon
(35%) , : (27%)

Natural Gas?

27.5 Residential &

(28%) > Commercial®
‘ 11.3 (12%)

Coal®
179 . r
. Electric Power’
(18%) 38 5

Renewable Energy* (39%)

9.6 (10%)
Nuclear Electric Power
8.3 (8%)
Source Sector

Endnotes:

1 Does not include biofuels that have been blended with petroleum—biofuels are included in
“‘Renewable Energy."

? Excludes supplemental gaseous fuels.

3Includes less than -0.1 quadrillion Btu of coal coke net imports.

4 Conventional hydroelectric power, geothermal, solar/photovoltaic, wind, and biomass.

8 Includes industrial combined-heat-and-power (CHP) and industrial electricity-only plants.

% Includes commercial combined-heat-and-power (CHP) and commercial electricity-only
plants.

7 Electricity-only and combined-heat-and-power (CHP) plants whose primary business is to
sell electricity, or electricity and heat, to the public. Includes 0.2 quadrillion Btu of electricity
net imports not shown under “Source.”

Motes: Primary energy in the form that it is first accounted for in a statistical energy
balance, before any transformation to secondary or tertiary forms of energy (for example,
coal Is used to generate electricity). » Sum of components may not equal total due to
independent rounding.

Sources: U.S. Energy Information Administration, Monthly Energy Review (March 2015), /"‘

Tables 1.3, 2.1-2 6. ?

Figure 20.

The US is still heavily dependent upon fossil fuels, or some 80 per cent comes there from. What is changing is the more
and more of energy is produced within the US and no longer imported from dutbielshake oil and gasevolution.

Further reduction oCO2:s may meet with firm resistance from the Republican House of Congress, which may oppose
the COP21 Agreement. However, solar power should be attractive in many US states, both in micro use in households
and large plant use.
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The advent of shale oil arghs has changed the entire energy markets, lowering the price of oil most substantially. This
implies not only that there will be no Hubbert peak oil for the world, but also that switching to renewable energy source
will be extremely expensive, relativegpeaking compared with shale oil and gas. When petroleum is abundant, then
investments in carbon neutral power sources may béuuoative and require massive state subsidies.

Figure 20 shows how important energy is to the entire US society, incluatintg Superpower position. When further
reductions in CO2:s threaten vital national interests, the US like other nations will no doubt employ fossil fuels.

3.2Germany

Another interesting country is the largest EU economy, namely Germany. Figure 21ashwwked decrease in CO2
emissions.
GDP-CO2 emissions Germany
1990 - 2014

27,7

27,65

27,6

27,55 +—— 4%

+ TN .
LN {CO2 emissions/ #*° | T e
kg) 2z ‘ = 00‘ ®
27,4 :
'Y 4

27,35

27,3 + : : ' : . 5 : —: 4
28,4 2845 285 2855 286 2865 287 2875 288 2835

LN (GDP / Constant Value 2005 USD)

Figure 21. Germany: LN (CO2 / Kg and LN (GDP / Constant Value 2005 (&5)0,69x + 47,3; R= 0,88)

The German data shows an impressively consistent ddmgetaend, which is not to be found with matguntries, if at

all. How come that Germany has succeeded in a short time span to reduce CO2:s? Germany needs massive amounts of
energy for industry and transportation, but it has decided to phase out nuclear power. Can really the domestic
employmentofreewabl es satisfy this giantés dieBENBRGWMWENRNDEris el ect
spectacular comparatively speaking, but it also appears risky indeether country with decreasing greenhouse
gasesis Sweden, benefitting from hydro power arddear power besides wind power (Figure 22).
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Sweden GDP — GHG 1990 - 2011

LN (GHG Emissions / .o ,
Kg CO2 Equivalent) ... .

LN (GDP / Constant Value 2005 USD)

Figure 22.GDP-GHC emissions for Sweden

It is true that nuclear power and renewables has made it possible for Germany to decrease itisuCiQ st the

country is still dependent upon fossil fuels, especially coal antl aiitnost 60%. What will happen with the nuclear

power stations are phased out in 2022 is that most likely the CO2 emissions will start going up again. To replace nuclear
power with solar and wind power on a truly massive scale will be difficult to say the least. Already, Germany uses more
coal from Columbia and gas from Russia.

The German energy policy is causing much stir, because the lfosacdear industry and coal pewinterests want
compensation that will run into billions of dollars, if not more.

3.3France
Interestingly, also France has like Germany managed decarbonisation to some extent (Figure 23). It reflects its unique
energy mix, relying much upon nucleamr in a comparatively unique way.

GDP-CO2 emissions France

1990 - 2014
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Figure 231. Francgly =-0,13x + 30,4; R= 0,08)
Yet, France has decided to diminish its reliance upon nuclear power. But how will it be replaced by other sources of
energy? Figure 23 infroms about the reliance upon fossil fuels in France too.
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France
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FTgure 232.
Sourcehttp://blog.iasspotsdam.de/2015/05/energnansitionfrancefollowing-in-germanysfootsteps/

As underlined, no other country in the world employs nuclear power to such an extent (Figure 23), allowing France to
avoid I ost of CO2: s. critivian of hublear pGvereiehasedupon emireln dif@rent argument
than the wish to decarbonise economy and society. Actually, doing lil#barbonisation and dwiclearisatiori may

prove difficult for France. The French energy seét®@DF and AREVAI has suffered immensely from lower energy
prices and scepticism about nuclear power, requiring massive state support.

34i Green Stateso

The states around the Persian Gukingdoms and emiratéshave advanced economies, producing large amounts of
CO2:si see Figure 24 for Saudi Arabia. However, they also wish to demonstrate a green ambition.
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GDP-CO2 emissions Saudi Arabia
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Figure 24. Saudi Arabia(y = 1,03x- 0,77; R= 0,95)
The Saudis like the Emirates rely upon two kinds of fossil fuels, oil and gas (Figun@a3hey use lots of cement for
their magnificent buildings, like Dubai and Abu Dhabi.

Total Energy Consumption in Saudi Arabia, by Type
(2008)

Matural Gas
445

6%

Sowrce: ELA Inkernational Energy Statistics 2008

Figure 25.

Moreover, the UAE have increased their emission of CO2 sharply in relation the positive economic development of
these emirates. They rely upon the fossil fuels of Abu Dhabi with immense oil resources. Like other Gulf States, the
UAE boosts with building direly GREENSsites, with energy from solar power and resulting in almost no waste. But it

is based upon their enormous consumption of electricity, generated out of burning oil and gas.

3.5Poor Countries

One may guess correctly that countries that try haal f-c pd c Wi | | have increasing emi

China and India. Let us look at three more examples, like e.g. giant Indérmesiathe fourth largest emitter of CO2:s
in the world.
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Figure 24. Indonesia: LN (CO2 / Kg and SDP / Constantalue 2005 USDy = 0,95x + 1,58;R%= 0,89

Indonesia is a coming giant, both economically and sadly in terms of pollution. Figure 9 reminds of the upward trend
for China and India. However, matters are even worse for Indonesia, barttieg of the rain forest on Kalimantan
augments the CO2 emissions very much. Figure 9 presents the energy mix for this huge country in terms of population
and territory.

Figure 25. Indonesia

Source(http://missrifka.com/energissue/recenenergystatusin-indonesia.html)

Only 4 per cent comes from hydro power with 70 per cent from fossil fuels and the remaining 27 per cent from biomass,
which alas also pollutes.

The same upward trend holds for arethoor developing country with huge population, namely Pakistan (Figure 26).

210



