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About this report

This policy memo is not intended to offer a holistic approach of the ever more complicaty
intricate issue of the energy seduwrilts focus is neither on explaining in detail the legal bod
European energy security policies, nor on rewriting the already existing policy rg
explanations and comprehensive studi€se author also avoided to approach the subject of (

emissons reduction, as this was thoroughly presented by another CRPE policy.memo

The paper does address the familiarized reader, as the overall scope is to present the
9dzN2 LISy 9y SNHe& {SOdzaNAGe

In order to build up the main argument, the paper draws intensively in the firstupart the
studies and reports of IEAInternational Energy dency, EI& Energy Information Administratio

and theEuropean Commissi@nDG TREN, with a special focus on the global and European ¢

outlook. This part is intended to introduce the reader to the fundamental elements underlyi
energy security mtions of Europe and Romania, which are then outlined in the second part
paper.

This second part succinctly presents the plethora of energy security options for Europe (
emphasis on Central and Eastern Europe) and Romania, while capitalizitige conclusion
RN} gy Ay (GKS FANERG LI NL 2F GKS LI LSNP !
the key issues which dominate the European political scene with regard to energiyly the
increasing energy dependency of the EU andS | f G SNy I 6 A @S 4l & 2
therefore, be laid out as a particular example.

In the end, the paper aims at producing a brset of policy recommendations while drawi
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interests and its role as a constant supporter of a common European approach in this policy
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Introduction

In a world dominated by oil shocks and disruptions in natural gas supplies, there is a growing
feeling of energy insecurity. The European Uniomdseiasingly aware of its overall sensitivity to

these shocks and has accordingly made concrete steps towards adopting a common energy
policy. Romania, as a new member of the European Union, will benefit from such an initiative.
Nevertheless, because of itslatively close geographical position to one of the main sources of
energy supplies for EuropeThe Russian Federatigrand given its historical relationship with its
F2NNSNI W. A3 . NRPGKSND FTNRY (GKS 9l adz aegaslany Al
integral part of the EU common energy policy, while at the same time taking into account its own
geostrategic interests.

The January 2006 incident between Russia and Ukraine was among the first of the most
pronounced Russian power displays teth to energy security. The months following this
incident showed an ever more assertive Russia, with Gazprom spearheading-@nesived

L2t AOe 2F wdzaaiAl Qd R2YAYlFyOS 2y (GKS 9dzN}y &aAl y
an unprecedented ffensive for taking over the gas transit routes in Eastern and Central Europe,

I 33INBaaAdS (I {S20SNJ 6ARaA 2F 2SaGSNYy 3 a dziaAft
GAUK fFNBS 2SaGdSNyYy O2YLI yASa | FiSNbne&&résultg S NB
of accusations of environmental damage (the famous exploitation field at Sakhalin 11).

Then, in 2009, a similar episode occurred between the same actors, and again with major
repercussiongor Eastern Europe.

In view of these facts, thikJ} LISNDa &4021LJS Aa lFaaSaaiay3da ogKFG 9
options should be and what their implications are.

Energy Security
What does Energy Security means nowadays?

The most commonly accepted definition of energy security reads as follows:isg@dequate
energy supplies at reasonable and stable prices in order to sustain economic performange and
growth. Albeit a quantitatively oriented definition, it manages to convey a fairly conventiona|l but

key message of the term and its overall meaning.

The key questions of the Energy Security

Since the above defindn introduces a key element & & dzLJLJ akySaggément aimed at
assessing the energy security of a particular entity must factor in the answers to the following
guestions:

A What is demand/onsumption by source?
A What is the primary production and who are the biggest reserves holders?

A What is the import dependency?
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A According to the International Energy Agency (IEWprld Energy Qtlook 200, for the first

time since 1981, as a result of the current financial and economic crisis, global energy use was
posed to fall in 2009. Nonetheless, provided that the current energy policies are maintained, the
IEA predicts a swift return of éhupward trend as soon as the global economy will relaunch. In
the Reference Scenarpworld primary energy demand is projected to increase by 1.5% per year
between 2007 and 203 an overall increase of 40%. The impact of the crisis is reflected in the
fact that projected demand growth is slightly slower than in WEIO8 (an average rate of
growth of 1.6% per year corresponding to a 45% overall

increase between 2006 and 2030). Although demand is set tworld primary energy demand is
decline marginally in 2082010, it will rebound fromthen | projected to increase by 1.5% pe

on, with an average yearly growth of 2.5% in 2@D15. | Year between 2007 and 2030

After 2015, the pace of demand growth eases gradually| a&" Overall increase of 40%
emerging economies mature and global population growth

slows.

A The figures of the WEQO09 and WEEO008 are consistent with those of th&/EQ2005,

which by then forecasted an 1.6% average annual growth rate from 2005 to 2030 and a 50%
AYONBI A4S Ay (GKS 62NI RQa SySNBH& ySSRa OF t Odf I
a trend which appears to have not been radically modifigdte July 2008 spike in oil prices or

the ensuing financial crisis.

A Even more, the WEO data appears to be confirmed by other relevant sources as well: the IEA
projections are consistent with those of the Energy Information Administrati@fficial Energ
Statistics from the U.S. Government, published in the International Energy Outlook 2009 (IEO
2009). According to the latter, the world marketed energy consumption is projected to increase
by 44% from 2006 to 2030

2 International Energy AgenayWorld Energy Outlook 2009, Copyright OECD/IEA, 2009, pg.42

3 According to WEO 2009, pg.55/75, the Reference Scenario describes what would happen if, among other things,
governmerts were to take no new initiatives bearing on the energy sector, beyond those already adopted by mid
2009 and provides a baseline picture of how global energy markets would evolve if the underlying trends in energy
demand and supply are not changed. TheD4Scenario describes the implications for energy markets of -a co
ordinated global effort to achieve a trajectory of greenhotgaess emissions that would ensure the stabilization of the
concentration of those gases in the atmosphere at 450 ppm-€Accordéng to the Intergovernmental Panel on
Climate Change (IPCC), stabilization of the concentration creates a 50% chance of restricting to around 2 degrees
Centigrade the eventual increase in global average temperature (IPCC, 2007).

*Ibid 2.

® To ease the comparison, our compared assumptions take into account the reference case scenarios for the two
sources quoted.




2. World Energy Consumption iyoure ¢ between 2007 and 2030

A According to WEQO009 predictions, fossil fuels will remain the dominant sources of primary
energy worldwide, accounting for more than thregiarters of the overall increase in energy use
between 2007 and 2030

A The US Governmemn in its IEG2009 Reference &e, also projects increased world
consumption over the 2062030 projection period. Nevertheless, liquid fuels are expected to be
the slowest growing source of energy, while their share of world marketed energy consumption
declines from 36 percent in 2006 to 32 percent in 2030. At the same time, renewables will
become the fastesgrowing sourcec by 3% per yedr Given that both the WEO and IEO
reference cases are expecting global oil prices to remain (relatively) high betpresent and
2030, the results should not be surprising, as the oil price quotations subsequently enhance the
AYyOSyiGuA@Sa F2N G6KS I20SNYyYSyda G2 | OOStSNYGS
IEG2009 assumes the same evolution of oil prica w
be responsible for the eventual switch from liquid
fuels and other petroleum in the industrial and electric . .

than any other source, oil remains the
power sectorS. dominant fuel. The share of natural
Though demand for coal rises more than any othergas in total energy demanises
source, oil remains the dominant fuel. The share ofmarginally.
natural gas in total energgemand rises marginally.
Renewables grow most rapidly, but they are yet to
prove the capacity to overtake gas after 2010 to become the setamst source of electricity
behind coal. Although nuclear power output will continue a sluggish growth tréegshare in
total world marketed energy use will fall.

Though demand for coal rises more

A Another interesting perspective of the IEOn n Q& O2YLJzil GA2y 2F YL N
region is given by the increasing share of emerging economies in global energy consumption,
with China and Indias the key players. This may not be a surprise, atiughit is not the

main topic of our analysis, one must say this finding clearly points towandsof the main
motivations for theexpectedconstant rise in global CO2 emissions.

ConclusionsTherefore, the conclusions of theseeports seem to indicate that overall trends
are defined by a persistent dominance of fossil fuels in the energy mix and hence an increase in
reliance on imports of oil and gas for the consuming countties

® The WE@008 stated that fossil fuels will account for 80%#6f8 ¢ 2 N RQa LINKA YIF NB Sy SNH& YA
! Energy Information Administration International Energy Outlook 200€hapter 1- World Energy Demand and
Economic Outlook, pg.7, available at http://www.eia.doe.gov/oiaf/ieo/pdfiworld.pdf

® For example, the projemns show a steady decline of 0.3 percent per year in total world use of liquids for
electricity generation.




Who are the biggest reserves holders?

Taking intoaccount the above conclusions it makes sense to have a clear picture of the big
suppliers

Fig.1
Greatest Natural Gas Reserves by Greatest Oil Reserves by Country
Country
Rank Country Proved Rank Country Proved
reserves reserves
(trillion cubic (billion
feet) barrels)
1. Russia 1,680 1. Saudi Arabia 264.3
2. Iran 971 2. Canada 178.8
3. Qatar 911 3. Iran 132.5
4. Saudi Arabia 241 4. Iraq 115.0
5 Unitgd Arab 214 5. Kuwait 101.5
Emirates 6 Unltgd Arab 978
6. United States 193 Emirates
7. Nigeria 185 7. Venezuela 79.7
8. Algeria 161 8. Russia 60.0
9. Venezuela 151 9. Libya 39.1
10. Iraq 112 10. Nigeria 35.9
11. Indonesia 98 11. United States 21.4
12. Norway 84 12. China 18.3
13. Malaysia 75 13. Qatar 15.2
14. | Turkmenistan 71 14. Mexico 12.9
15. Uzbekistan 66 15. Algeria 11.4
16. Kazakhstan 65 16. Brazil 11.2
17. Netherlands 62 17. Kazakhstan 9.0
18. Egypt 59 18. Norway 7.7
19. Canada 57 19. Azerbaijan 7.0
20. Kuwait 56 20. India 5.8

NOTES: Proved reserves are estimated with reasonable certainty to be recoverable with present technology and
prices.

Source Oil & Gas Journal, Vol. 103, No. 47 (Dec. 19, 2005).

From: U.S. Energy Information Administration. http://www.eia.doe.goafimternational/petroleu.html, also

available at http ://www.infoplease.com/ipa/A0872964 .html

For the scope of our paper, it is worth noting the leading position of the Russian Federation,
especially with regard the natural gas reserves.




Europe

The aboveglobal outline is intended to lay the grounds of analysis at the level of th@7/EThe
ylrfeara 2F GKS 9daNRLISIyYy 2dzif 221 GNASR G2 f 2
To maintain the parallel with the reference years taken into accdanthe global outlookthe
paperconcentrated on the assessments made by the European Commission (D5 the
Commission, throughihe Directorate General for Transport and Energy issued a paper called
G9dzN2 LISy 9y SNHeends 4 R03@ NB A QB NB I a | § SinothdzLIR | {0
Baseline scenarf finalised in November that yeafthe paperwill concentrate on this latest
editionin order to present the EU case.

The Baseline scenario of the 2007 update assumes a steady growth of teedd&my with a
sustained industrial component. Similarly to the WEO and IEO, it postulates high world energy
prices, which increase at a moderate pace, but also assumes a continued progress on energy
efficiency along with the continuous penetration of néschnologies and renewables.

The ELR7 primary energy consumption in 2030 will be 11% higher than in 2066. trend
observed by the IEA after 2015 is also reflected by the EU20#4, as the energy consumption
stabilises as a result of lower econorgiowth and stagnating population.

9 dzNER LJS Q FPproduN@nY | NB

AsFigure2 shows, the EU is heading towards a gradual decline in the indigenous production over
the projected period for fossil fuels. After a peak in oil production in 1999 and a simil&ripea
case of gas in 2001, the industry seems to be confronted with rapidly declining resources. Even
the traditionally steady suppliers like UK and Norway appear to have already peaked and are now
seeing their extraction quotas lowered despite the onsenefv technologies that allow for an
enhanced recovery rate in the mature fields. According to specialists, there is unlikely that new
consistent fields will come estream to such an extent so as to alter the current trends.

49 dzNRB LISI Y 9y SNEHBNBWRA ¢iNa yHanld2nNlis 9 dzNR LISFHY / 2YYAAaA2ys 5
Energy- 2007 update.

% The Baselia scenario finalized in November 2007 (The manuscript was completed on 8 April 2008) gives an update
2F (GKS LINS@GA2dza GNBSYyR &a0SylI NA2asx &4dOK a4 GKS a¢NISYyRa
Baseline scenario takes into account the higtergy import price environment of recent years, sustained economic
growth and new policies and measures implemented in the Merfbtates. The results were derived with the
PRIMES model by a consortium led by the National Technical University of Atiddnkaft), supported by some

more specialized models. The Baseline scenario for the EU and each of its 27 Miaifeersimulates current trends

and policies as implemented in the Memb$tates by the end of 2006. While informing about the development of
policy relevant indicators, such as the renewalibdsares, the Baseline scenario does not assume that targets, as set
out in Directives, will be necessarily met. The numerical values for these indicators are outcomes of the modelling;
they reflect implementegolicies rather than targets.
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Fig2 Primary energy produdon in EU (Mtoe)
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Source:Author's own compilation based on PRIMES d&®, TRENjEuropean Energy and Transperfrends to
203, 2007 update, European Commission, Directorate General for Transport and Energy

Increasing operating and extractionsosts, as well as other factors related to the local
environment in the proximity of opencast mines are quoted by the DG TREN study as being the
reasons behind the drop in coal production and the projected -eppansion of lignite
exploitation.

Although te IEA and IEO showed a different, yet not a very noticeable global growth trend for
nuclear power, the similar European sector appears to decline, according to the Baseline scenario.
This leaves the renewables as the only growing indigenous energy respwhich may not be a

A A
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9dzNR LISQE LINAYEFNE Sy3SNEe RSYIYR

The Eurostat terms total primary energy requirements as Gross Inland Consum@iG(see Fig

3. Thoughthera S& | NB f26SNJ Ky o06S06SSy wmodn FyR
primary energy demand will maintain the growth trend between 2005 and 2030, with a projected
growth figure of 0.41% per year.

Fig 3

EU-27 Primary energy demand
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¥ Natural Gas
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20% | m Solids

10%

1990 1995 2000 2005 2010 2015 2020 2025 2030

Source: Author's own compilation based on PRSMiata Baseline scenaricuSimary Energy Balance and Indicaters
GOdzNB LISIY 9YSNHeNBWmRE ¢iN2 y@hB NIEZ 9dzNRLISIHY [/ 2YYA&daA2ys 5
Energy- 2007 update

According to the Baseline scenario, over the projectedqakroil will continue to be the largest
source of energy with slightly more than 35% share in GIC.

The second largest source of energy forZEUs natural gas. After a spectacular rise in its use
between 1990 and 2005 (from 17.9% to 24.6% share in @€)projections show that gas
consumptionwill plateau around 25% share until 2030. Its boom years were due to its high fuel
efficiency and cleanliness (natural gas burns cleaner than oil and coal, therefore producing less
CO2 per unit of energy outptf). This led to a large usage across all sectors (transport excepted),
with the power generation sector experiencing the swiftest introduction of gas in combined cycle
power plants (CCPPs), which became a preferred alternative given the market evolutiais for
during the past decade. Overall, gas consumption is projected to raise by 16.1% between 2005
and 2030, making it the second fastest growing source after renewsbles

1 According to Green Econometrics, natural gas produces 46% less CO2 than coal aess 188wl oil, info available

at http ://greenecon.net/howto-measurefuel-efficiencyenergycostsandcarbonemissionsfor-home
heating/erergy_economics.html

2G9dzNB LISE y 9y SNEERNEYYRE ¢iNg yHInLd2meiEs 9 dzNRB LISIY / 2YYA & &A 2y S °
Energy- 2007 update, pg.73

10
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As for the carboriree primary energy forms, nuclear energy will account for 10.3%briohary
energy demand in 2030 (compared to 14.2% in 2000 and 2005). This is a downfall of
approximately 20% over the projected period, which is explainable mainly through the series of
nuclearphase out programs in Western Europe and the decommissioninglaf Soviet
technologyenabled powedtplants in some of the new member states (NMS). However, prospects
for high fossil fuels prices determined several EU member states (MS) to continue to launch
investments in new nuclear facilities.

Over the projected riod, renewables will remain the fastest growing fuels in 23 energy
system with a spectacular leap of 93.4% between 2005 and 2030. Accorditige t&uropean
Commissionthe main drivers of the increasing use of renewables are wind energy and biomass
waste energy. However, though their upsurge appears to be higher in the medium term, in the
longer term their evolution is set to slow down.

9! Qa SySNHe O2yadzYLIiAzy o6& aSoOG2N

After 2003, on a background defined by high energy prices and sustained ecop@mwii, DG
tw9bQa addRe akKz2ga GKFrG FAYyLFf SySNHeé& RSYlIyYR
rates projected to be higher (0.75%) between 20 than those recorded during 192005
(0.58%). Thgraph belowclearly shows that transport share energy demand will continue to be

the dominant sector by 2030.

Fig4
Share of energy demand in %, 1990 - 2030
oo NETNNNEESE o T
0 20 40 60 80 100 120
B Residential M Services- Agriculture Industry B Transport

Source: European Commission, DG TREN

LG Aa AYLRNIFyYyG (G2 y20A0S &aKFNL) O2y (i N)»ad oSia
level of 20054ee fig. 8).
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9! Q& rtilepérigency®

Just like in the case of oil, the North Sea fields are slowly depleting and forecasted to continue to
do sd*. The EU enlargement brought also rising imports as the majority of the NMS possessed no
internal reserves. Factoring in the risingnsumption the future prospects othe UniorQQ emport
dependency appear dimmer.

With a continuous growth of 14% from 2007 to 2030, the import dependence is expected to reach
67% at the end of the projected period. By 2030, the most important element of dipee
remains oil, with 95%, followed by gas, with 84% (compared to the current 58%), and solid fuels
that are expected to increase from 40% up to 63%.

Even more interesting is the evolution of the incremental needs of fossil fuel imports from 2005
to 2030

Fig 5
Net Imports
% changes compared to 2005
80
70 68 R':.!R

57,9

60

w2010

m2020

2030

Oil Gas Solids

Source: European CommissipBG TREN

The combined effect of declining primary energy production and increased primary energy
RSYFYR OFyy2( odzZi SyKFEyOS 9! Qa AYLRNI RSLISYR
imports will cantinue to be based on crude brought from Middle East rather than the North Sea,

Fa GKS f1F00SNDRD&a LINPRdAzOGA2Yy gAfft 3INYRdd fte RS
part. The increased dependence on gas is particularly worrisome if one mkeaccount the
increasing demand coming from Asia and the particularities of transport infrastructures,
especially the longlistance pipelines. The only element with abundant and varied supplies
remains coal, but its environmental impacteknot makeitl § €S d2f dziA 2y 2F OK2A

13 Energy Import Dependency, computed as net imports/(primary energy supply + bunkers), revéagsdzy (i NB Qa
degree of dependency on imports necessary to cover its energy needs.

* The conditions under which the natural gas is formed are very similar to that of oil and therefore oil and gas are
often found together. As an oil field is depleting, so sldlee natural gas field.

12
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The conclusions of the European CommissignD ¢ w9 b Qa .+ aStAyS aoSyl
reveal surprising aspects but, once again, they are meant to raise awareness over significant
issuesthat have severe global effects. Even if renewable energy is gaining ground, relying on
sustaining regulatory framework and diminished expertise and equipment costs, the energy
supplies will continue to heavily rely on fossil fueds. EU is not expectetb increase its own
production of fossil fuels, in order to cover the energy demand, the imports dependence is
projected to intensify up to 66.6% in 2030, compared to 52.4% in 20@5reover, the use of

fossil fuel is likely to become more specific, depagdon the industrial sector that requires the
energy: for transportation and petrohemistry it comes as no surprise that the main fuel that will
continue to be used is oil; power generation will rely on solid fuel, especially taking into
consideration tlat the nuclear power production will probably continue to be the subject of strict

EU policies. Natural gas is expected to continue as a widely used fuel in the majority of sectors.
Considering the role played by the increasing demand of energy in sh@paeNE2 LJS Qa T dz
economic development, finding the necessary resources to fulfill this demand is crucial, but only
taking into consideration the environmental implications.

Speaking of environmental implications, although it is not the main scope ofaperpit is worth

noting that the European Climate Foundation issued recently a répetating that, in order for

the EU to meet the objective of reducing its greenhouse gases by 80% until 2050, it must double

its spending for energy infrastructure by ZDand accelerate the efforts of improving the energy
STFAOASYyOed 'a F2NJ GKS I d4G4SNE AdG Ydz&ad o6S al .
energy intensity?®.

15 Roadmap 2050c A practical guide to prosperous, low carbon Europe, Launch Presentations available at

http ://www.roadmap2050.euj accessed on April 14, 2010.

% The Gross Inland Consun®ty NJ Sa F LIISENI (G2 NBYFAY aAIYATFAOIyife
energy intensity is a measure of the energy efficiency of an entity, the finding of the study is encouraging as it
indicates a trend for a lower cost of converting energy iGDP.

13
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Where does Romania stand?

Fig.6

Romania
Share of total primary energy supply in 2007

Hydro

Comb.renew.&waste 3,5%

8,9%

Nuclear5,1%
Gas 33,2%

Geothermal/solar/
wind 0,1%

Coal/peat 24,9%

Oil 24,4%

Share of TPES excludes electricity trade

Source of datatnternational Energy Agency AE

Primary Energy Supply

w2YFYyAFQa LINAYFINE SySNHe adzadlXe Aa R2YAYIl 0SF
decrease during 1990999, due to the dramatic drop in industrial activity following the economic
restructuring and reform process, totabnsumption has started to increase slightly after 2000.

The oil supply is below the EXF average of 36%, after
showing an important reduction (together with natural gas) Renewables are responsible for
FFGSNI moppn® Ly_GSNBaidAy3af ek ousiapding ipcreasein domes§oNF 2
renewable sources is worthentioning as, with aprox.12% it is Production of aprox. 80% over th
much higher than the EQ7 average obetween6-8% . period 19892005

Domestic Production

Although Romania is still able to produce sensible quantities of solid fuels, natural gas and oil, the
O2dzy i NEQa 2 @SNI f f IniNSE Rizd<inke21989. RENBWEBIds &aré irRspangiblel f
for an outstanding increase in domestic production of apr&% over the period 1982005,

about 66% coming from biomass and hytfro

v Romaniag Energy Mix Fact Sheet, available at
http://ec.europa.eu/energy/energy_policy/doc/factsheets/mix/mix_ro_en.pdiccessed on March 20, 2010.

18 | pid.
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Electricity Generation

Based primarily on renewables and solid fuelectricity generation is counting also on nuclear
energy (ntroduced in the electricity miin 1994) and natural ga$ Close to one third of the
electricity generation comes mainly from hydro generation and partly from biomass, almost
double the ELR7 average of 14%.

w2YlYAFQa LYLIZNI& 068 9ySNHE t NRRdAzO

According to Professor Aureliu Lé&a aw2 Yl yAl A& experBigedand /@ NA (
NBE&2dzNDSadé bSG AYLRNIAa KIFE@S RSONBFAaSR 08 nm:
lower than the ELR7 average: currently, E@7 oil dependency stands at-&%%, while Romania,
with reserves for 20 years, stands at 54%; for natural gas, th@7Elépendency stands at 58%,
GKAETS w2YlIyAl Qa aidlyRa 2yté i nw:X 6AGK NBAS

Fig 7

SoudSY ! dziK2NDR& 26y O2YLzil 6X2ya oF&aSR 2y L9! &Gl GAadAOl
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fuels. Compared to 2007, the improvement in gas imports dependency appears to have been
offset bya relatively similar rise in crude oil imports.
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?2 |EA statistics by country/2007 Energy Balance for Romania, available at
http://iea.org/stats/balancetable.asp?COUNTRY_CODE=RO
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