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Stakeholders Meeting on QOil, Gas and Coal

Agenda

26 November 2009

Venue: OME, Meeting Room
105 rue des Trois Fontanot — 92000 Nanterre; 133. 170 16 91 20

09:00 Registration and coffee

09:30- 9:50 INTRODUCTION

The SECURE projec, started in 2008, aims at building omprehensive framework for measuring ene
security of supply in the EU. Assessing the rigkated to geopolitics, price formation and the @toic anc
technical design of energy markets inside and detshe EU, the project focuses on both qualitativel
guantitative analyses, adopting a global as welh agctoral approach. The tools, the models angaliey
recommendations provided by this project will sgpaedicy-makers to formulate energy security policies tal
into account the related cc. benefits and risk

* Welcome byPedro Moraleda, OME, General Director
« Introduction to the SECURE project Roberto Vigotti, OME, SECURE Coordinator
« Scientific aspects of the SECURE project\tgnfred Hafner, FEEM

9:50- 11:30 SESSION | — “Threats to the Security oDil Supplies — A Critical Analysis”

This session aims at overcoming the stereotypeshadominate the oil supply security issStudies presente
in the session are implementing threat identifaratand assessment based on realistic scenariosssibfe
developments in producing regions and estimatiregpbtential impact on global oil suppliehe relation:
between the different elements of the oil chaimmfneroduction to consumption will be also addredsetth for
geopolitical, technical, economic and regulatomeinsions in cder to establish efficient mitigating strateg

* Presentation biacomo Luciani, Gulf Research Center Foundation, Switzerland
» DiscussantSaid Nachet International Energy Forum, Saudi Arabia
e Opendiscussion

11:30- 11:50 Coffee break

11:50- 13:00 SESSION Il — “SECURE global scenario2020-2030-2050: Security of supply
and climate change nexus”

The aim of this section is to present some fransiocgnarios up to 2050 developed in the SECURE praje
order to explore the climate change and securigupply nexus for Europe by iak also in account impacts
climate change on the world energy system. It @nuihese scenarios (Base Line, Muddling Throughojie
Alone and Global Regime) that the SECURE sectaralyais will be based upo

» Presentation bfPatrick Criqui, University of Grenoble/LEPI-CNRS, France
» DiscussantFrancois Cattier, EDF, France
e Opendiscussion
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13:00- 14:00 LUNCH BUFFET

14:00- 16:00 SESSION lII — “Potential Threats for BJ Gas Security”

The studies presented in this session will focugsthen vulnerbility of the EU to natural gas supply risl
impacts of supply disruption as well as mitigatpmssibilities and options, particularly in the liglof the recer
gas crisis. The uncertainties on how much gas thevll need in the future will be discased in the framewor
of security of supply versus security of demandiéssAlso, natural gas availability to Europe from suyg
sources and their transport routes will be disalisé¢hile doing that an overview of reserves, evolutai
production and <pplier countries’ export potential to the EU wib liven as well

» Presentation b$tefan Schaar Kruse RAMBOLL, Denmark
« DiscussantMiharu Kanai , Energy Charter Secretariat, Belgium
e Opendiscussion

16:00- 16:15 Coffee break

16:15- 17:15 SESSION IV — “Between international saplies and domestic clean-coal:
risks for coal markets in Europe”

From a supply perspective coal does not presesturity threat to the European Union as it is alad in
sufficient quantities world-wide and the supplie€turope are diversified. However, in the long teitposes
guestions because of the institutional danger af lseing excluded from further development in Eerdpe to
its environment impact. All scenarios aiming atr@dding climate change assume a strong penetaftio6S
after 2020. The timely availability of CCS posesesious risk to coal and thus overall energy secofisupply
for Europe This session will discuss those poi

* Presentation bZhristian von HirschhausenandFranziska Holz, Technical University of Dresden,
Germany

« DiscussantBrian Ricketts, International Energy Agency, France

e Opendiscussion

17:15-17:30 CONCLUSIONS

*  Wrap-up byRoberto Vigotti, OME & Manfred Hafner , FEEM
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INTRODUCTION

Pedro Moraleda, General Director, OME
Welcome address to participants in the SECURE bktd#lers meeting.

Roberto Vigotti, SECURE Coordinator, OME
As SECURE Coordinator, introduced the concept ety of energy supply for the EU and highlightdge
importance of this ambitious project.

Manfred Hafner, FEEM
Introduction to the scientific aspects of the SE@JRoject. Study should propose policy recommendatio the
European Commission.

SESSION |- “Threats to the Security of Qil Supplies — Atieal Analysis”

Giacomo Luciani, GRCF, Switzerland

Giacomo Luciani presented several deliverables of work packagdhatlare in the process of finalization. The
main points in his presentation were the followintisere is no easy and immediate connection betwessurce
nationalism or political instability and global qip of oil and gas. They have rarely been assatitbeacute
supply crises or shortfalls. Their effect is rathesdual and normally compensated by action inrgbaets of the
system. QOil and gas installations appear to be mumte resilient to armed conflict than is normabknowledged.
Interstate wars are a low-probability event. A goweent’s inability to overcome or reabsorb violepiposition
discourages international oil company investmemne¥ the violence does not affect the vicinityaf and gas
installations.

Maritime logistics are unlikely to generate majoises, but require constant attention. Thereforteopimg and

surveillance of maritime traffic is essential. Istraent to reduce pressure on key choke points (Rwoap, Danish
Straits) is essential. In addition, investmenteiduce traffic in enclosed seas is highly advisdbiergy security is
primarily a function of investment, which in turs & function of prices. A well-functioning markettherefore a
key component of security. The main obstacle taond gas security of supply is the growing volgtitf prices

and their fundamental unpredictability. Securiself is also dependent on prices. Encouragingrier trading of
major crude oil streams, increasing reliance orglterm pricing, offer demand security through taepay

contracts are some of the options

Said Nachet Energy Director, International Energy Forum (IEF)
Discussant of session3aid Nachetcommented on GRCF'’s presentation giving the falhgwsuggestions:
» Access to resource terminology should be preferoetesource nationalism. Some of resources are
kept outside of the International Oil Corporatidng restrictions to access to resources (sucheas th
Outer Continental Shelf in the US) are also impurtRolitical environment is also very important.
« Midstream issues are gaining importance. Shippidgstry is in the hands of private companies.
» Although threats to oil from terrorism, banditryeananageable and can be contained, it has an impact
on cost of production, transportation that shodddken into account.
* Role of emerging countries with “country-to-couritdeals which affect the well functioning of the
market.
« Importance of limiting oil price volatility to seoel long-term investment.
* Role of governments in security of supply is lelemicthan before. Security implications in consumer
regional and global level are different. Who icharge of security of supply in domestic level?
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* Role of emerging countries/economies should bdedck

Open discussion

From the floor,Maurizio Maugeri (ENI) suggested the study to adress further nrighst issues as the risk of
diesel shortage in the EU, pressure on refiningginaand/or environmental issues that could entaigwre of
refineries in the future. The EU should concentrate industry needs as welRAnil Markandya (FEEM)
encouraged SECURE partners to have more forwarkirigoapproach and and discuss what would be the
consequence of a war on the oil price volatilitpwHmuch of the price volatility come from markehflamentals
and how much from non market fundamentdisfin Corben (IEA) stated that time frame is important for seyu

of supply threats.

Giacomo Luciani welcomed the comments and clarified the followpagnts:

* Impossible to define what is influenced by fundataknand non fundamentals in oil price. Howeveegre¢h
is a need to stabilize oil prices and send cleaeignals for investment. Market sentiment, pespl
expectations and beliefs are important in pricenfag. It is a game of expectations and hence diffio
forecast. Use of long term take or pay contra&ts iln the gas market to some extent perhaps wdaidap
stabilizing role in the market.

* No objection to envisage long-term contracts betwamintries.

« Stability in producing countries is important bu¢ wannot say anything what may happen 15 yearns late
We can envisage a military action as a possibilyt this to happen is not highly probable. Strateg
stocks would cover lost oil from Iran.

« Agreed that it is becoming increasingly difficuit answer demand of middle distillates in Européenauit
increasing surplus of light distillates.

SESSION Il — “SECURE Global Scenarios 2020-2030-2050: SecofiSupply and Climate Change Nexus”

Patrick Criqui , University of Grenoble/LEPI-CNRS, France
Presentation of four scenarios explored with th& P®model on Europe’s energy future up to 2050:
1. The Baseline case is a counter-factual, no clippaliey scenario, used mostly for benchmarking;
2. The Muddling Through scenario describes the coressops of non-coordinated, low profile climate
policies;
3. The Europe Alone case represents the outcomeaafr@go in which every country is free-riding;
4. The Global Regime explores a new world energy systender strong emission constraint (EU-type).
The results show that climate policies are strosglycturing the energy security problem, whethea cooperative
or non-cooperative world

Francois Cattier, EDF Research and Development, France

Commenting on LEPI-CNRS’ presentatidmancois Cattier made the following remarks:

The reference scenario highlights the unsustaiityabil Business As Usual trends. The alternativenstios stress
a possible future based on different policies. €hrkeys points may have a significant impact on ehergy
landscape and therefore on energy security :

Mobilising Resources:Resources base used in these projections are inpiher range of resources estimates.
However, the ability to mobilise these resources itimely manner may be challenging. If investmearts not
made in a timely manner, the risk of a supply chun@ppening may increase much earlier than expected

Recent trends: Even under a strong economic recovery, energy copsan may not come back to previous
trends. Many of the measures, such as the Eurdpiaate and Energy Package or Renewables energygms
all over the World which were passed during theigriwill definitely affect long term energy trends
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Energy Market concentration: The Secure Scenarios highlight the growing rol©BEC countries in global oll
supply. Even climate oriented scenarios show aatémiuin imported volumes. They all project a cantcation of
production in small number of countries. This re®itlearly a risk for security of supply and @nzerns not only
oil but also gas and coal. The figure below illags how the concentration (measured by the Hetffilnd
Hirschman Index applied on a country basis) oniffdsgls markets could increase in coming yearse Th
concentration will be particularly important if noaj producers coordinate their policies. For example
concentration index for the oil market in 2007 8)71f we consider that OPEC countries act as glesiplayer, the
concentration index jumps to 3600 in 2030 and reBt30 in 2050. Similarly for the gas market, if fBas troika
(Russia, Iran, Qatar) or the Gas Exporting Cousitfierum (GECF) succeed in coordinating their expolicies,
the concentration could rise to critical levels.

Market Concentration vs Market Size
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Note : the concentration is becoming problematmvahl 800. Market size is measured as the volunhetalfnet exports on global
consumption.; Source : 2007 : BP(2009) ; ProjestioBDF R&D

Open discussion

From the floor,Said Nachet(IEF) emphasized on the importance of naturalagaa possible fuel of choice in the
future due to new resources potential (non-conwaatigas) and its “clean” characteristics. Natgiad could be
fuel of choice and a backup for renewable. He eddke illusion to believe on energy independenabsarggested

to rather discuss about interdependency betweedupens and consumers. He argued that if the EUggner
package does not work out the EU will be even ndefendent on fossil fuel supplies from outsideristian von
Hirschhausen (TUD) suggested in developing sub-scenarios tBéseLine one focusing on the role of biomass
in the future. He questioned the timing of CCStstascenarios in 2020.

Patrick Criqui concluded the session by evoking the risk of teldgy failure: in the scenario of a strong carbon
reduction policy which would entail less investménthe oil and gas sector, what would be the cqueeces if
polices fail? The problem is not investment scardReal problem is how to adjust investment whikinig into
account of climate. Capability of implementing largcale CCS is a major issue. We should addreBOiES
model assumes a V shape recovery from crisis.dfdhape of recovery changes the results may beretiff
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Market power scenarios require more assumptiobg @dded. Reducing uncertainty both for energy ep® and
exporters while taking into account of climate ssis a major challenge.

SESSION IIl — “Potential Threats for EU Gas Security”

Stefan Schaar Kruse RAMBOLL, Denmark

Presentation focused on several deliverables ok package 5.2 that are already finalized or in ghecess of
finalization. EU imports more than 60% of its gaseds but most rely more than 90% on gas importseider
share of gas in energy mix vary a lot between gmsmtand dependency does not always entail vuliligyab
Largest importers have less concentrated imporcesu Options for mitigating gas supply disruptiamshe light
of the lessons from January 2009 gas crisis incliedébility of supply and demand, presence andreegof
interruptible customers and fuel switch, natioraleegency measures, infrastructure, gas storagersifications
of supply sources and routes, internal EU gas misvas well as importance of dialogue and coopmratt has
been stated that European gas security faces safi@lienges due to decreasing domestic produictiparallel to
increasing demand. And that demand side and iftéacmrs are at least as important as diversificadf supply
sources and routes. There is no single resporagiuly disruption. Instead the solution is in thpiementation of
a set of forward looking policies and measures.

There is enough gas around Europe to secure thgagdupply to 2030. Question relates to investimempstream
sector and infrastructure development in suppl@inéries to achieve the desired production, pdeitu after

2030. The main question is whether the EU will beppred for a post gas peak in most of its cuseppliers, and
how. This brings us to the conclusion that gas sigchias to be addressed in a global perspectiveé tlaroughout
the gas chain. As far as market imperfections liaticn to SoS are concerned it is mentioned thaketa do not
know the true costs and risks adhered to SoS. Batdrivestments decisions need clear market sigmalsules.

Miharu Kanai , Energy Charter Secretariat, Belgium
Miharu Kanai commented RAMBOLL'’s presentation giving, amongeoth the following suggestions:
» s natural gas demand decrease a temporary phenarnemot?
« Cooperation and dialogue is as important as difiestion of energy sources: example of January 2009
crisis between Ukraine and Russia. But countriegdcionprove their security by other means as veelth
as increasing storage capacity,
« Security of supply and market doesn’t conflict wétdich other but if a country (like some easterropean
countries) is supplied by one source and by onegpepmwe cannot talk about a competitive market.
* Quoting CERA, he underlined the importance of uwmemtional gas being perhaps “the greatest
technological achievement of this decade”.
Open discussion
Many suggestions, comments and requests for datidin came from the floor:
e Christian von Hirschhausen (TUD) commented that there is a common misundedatg of energy
security as a public good that market cannot peite referred to a study which questioned whetrere
is an LNG action plan. The answer was no because hiirkets work well. Cost of reversing pipeline
flows is not high but would be a major contributmisecurity of supply.
e Pedro Moraleda (OME) stressed the proximity of 2030 for the gaduistry and that the real challenge
would be after 2030.
» John Corben (IEA) asked the speaker for three policy suggestio
« Patrick Criqui (LEPI-CNRS) emphasized on the reciprocity betwpmuducers and consumers that need
each other.
e Tatiana Mitrova (ERI RAS) evoked the situation of Russia and theeatainty about long-term demand
perspective in Europe and its effect on investm®8he raised the question how much Russia shoussinv
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now to satisfy uncertain demand in the future. Simphasized the importance of long term commitments.
Today, Russia only invests to secure its long-teontracts. There is a risk that due to postponed
investments, gas demand in the future could nohéie Russia understands that sound internatioreabgn
relationship is needed but she doesn’t see howaterhwork inside the Energy Charter Treaty. Rusam
given off take-or-pay obligations to Ukraine to &l/any crisis. Miharu Kanai replied that Member
Countries try to solve problems in political level.

« Anil Markandya asked whether there is cost estimate to mitigatedist since security of supply could be
increased by doing something such as storage bgildi

Stefan Schaar Krusewelcomed the vivid discussions during the sesaimhconcluded with a few remarks:

» Dramatic fall in gas demand in Europe and the edibange in the gas market with the development of
unconventional gas, which entails rerouting of LA urope, should be taken into consideration.

« If you don’t coordinate markets with security opply you may miss opportunities. They don't confliat
don't work always together either. You may regulatel legislate but you may need to change physics t
support these issues.

* The amount of mitigation cost would depend on thel of security. In Denmark $40-50 million is spen
on emergency supplies even though the countrytidemendent on imports.

e January 2009 gas crisis between Ukraine and Rbaggi¢ighted the lack of infrastructure in Européhex
than the lack of available resources. The recamt lidlion euros EU programme should help mitiggtin
this problem.

e Three policy suggestions could be: investment, daitgy of demand; the need to integrate supplyssc
with demand, and to look at beyond 2030.

SESSION IV - “Between International Supplies and Domesti@@i€oal: Risks for Coal Markets in Europe”

Christian von Hirschhausen andFranziska Holz, Technical University of Dresden

Presentation of the preliminary results of WP5.8ofeing the 6 step methodology of SECURE: threat
identification and assessment; impact assessmssdissment of EU vulnerability; cost assessmenhefthreat
impacts; remedies assessment; and financing ofdiesie

Coal supplies in the last years have expanded deradily but little (geo-) political risk on coal rkat.
Diversification indices show that European coustaee in a good situation. There is an increasiolgagjzation of
the steam coal market. COALMOD finds no evidencelajopolistic behavior that is a threat to a “re@able
price level” on the import market. The results tetadindicate that the international steam coal gk
competitive. The real issue in European supply iigcregarding coal is the absence of an econotyicaid
politically sustainable use of the coal. Curremgderm energy scenarios seem to underestimatmgtititional
obstacles of implementing CCTS (transportation stedage); the ,sustainable infrastructure* paradigrimited
by the ,NIMBY infrastructure” paradigm associatedwCCS. Because considerable asset-specific imargs are
required along the value-added chain of CCS, \ariittegration, is not necessarily the first-beptian . The
conditions for CCS to become a success story feustainable, energy-secure future of Europe areveit
promising.

Brian Ricketts, International Energy Agency, France
Brian Ricketts commented on the presentation by providing anviererof the coal market situation.
e Coal (demand) is growing at 5% per year, twice rahtgas growth rate. Coal now accounts for mora tha
40% of electricity generation.
» Global financial crisis upset all our projectioleginning of 2009, due to the financial crisis,aatment
was forecasted to be down by 40%. In fact, Chimesevery plan boosted the coal industry and prices
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remained steady. World coal market was saved bgaCi@hina is not yet a coal importer which hasga bi
implication for coal security of supply for the ted the world. China is absorbing all LNG availkalih the
world. Imagine they do the same for coal. How tleelevwould look like if China didn’t produce any m@o
coal. Demand side of China is as important asupelg side. China is moving in and out with an tiefhce
of 100 million ton in a year in the global marketish makes outside market completely unpredictable.
few years ago coal to liquid was discussed in Chirtanow it is cheaper to get it from outside.

e There are pros and cons regarding CCS. If yourssesting in coal you have to consider CCS. CC®is n
the silver bullet, there are other options but GE8n option that needs to be developed and imagsti.
Without a portfolio of options costs will rise. Rigtperception is important and incentives plapker

« In coking coal export market we see market domiadnd we cannot say the same for steam coal market.

« Although a leadership, at the country level, isgimg for the moment to further develop CCS, IEA is
slightly more optimistic than TUD about the futwtthis technology. He asked TUD that policy makers
want to see justified statements.

Open discussion

From the floor,Patrick Criqui (LEPI-CNRS) reminded that all scenarios that aimrédduce CO2 emissions are
ambitious. To use all options to reach a more sefuture may not be possible but energy efficierscyan
important tool. Strong emission constraint is hafdhsible. We are stuck in a situation betweercosgtable and
unfeasible. Innovation side could be a solutionsv@ring a question about concentration in the cwaket,Brian
Ricketts indicated that it could happen in the coking amakket, although with a low probability becausenefv
countries in a position to enter this market, boitin the steam coal markéiliharu Kanai stressed that for CCS
the will important.

Christian von Hirschhausen ended the session by stressing the relevance‘©hiaa import” scenario. Such a
scenario would not distort current results but aaly prices. Coal prices are driven by transpatatissues

contrary to other markets. Thus transportationldrmgicks are the reason for increase in coal priceal is moved

by tankers that use oil. Therefore oil price hamednfluence as well. He reiterated that the wmakkage is not
optimistic for CCS.

CONCLUSIONS

Manfred Hafner (FEEM) stressed the importance of the time fraoreall the scenarios: do we have time to
implement them? SECURE partners should look at wbamario is the most probable; certainly betweenldling
Through and Global Regime scenarios. Muddling Tghoscenario is maybe too moddstberto Vigotti (OME)
thanked all participants and declared the worksiioged.
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